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POLIO VACCINES

THURSDAY, MARCH 16, 1961

H ouse of R epr ese ntatives ,
Subcomm itt ee  on H ealth  and S afe ty  of th e 

Com mi tt ee  on I nterstate and F oreign Commerce ,
Washin gto n, D.C.

The subcommittee met, pursuant to notice, at 10 a.m., in room 1334, 
New House Office Building, Hon. Kenneth A. Roberts presiding.

Pre sen t: Representat ives Roberts, Rhodes of Pennsylvania, Rogers 
of Florida,  Schenck, Nelson and Thomson.

Also present : Representative Harris  (chairm an of the full com­
mittee ), and Kurt Borchardt, legal counsel.

Mr. Roberts. The subcommittee will please be in order.
The Subcommittee on Health and Safety  of the  Committee on Inter ­

state and Foreign Commerce is holding hearings this morning on the  
present status of the oral polio vaccine.

On March 14, President Kennedy requested the Congress to ap­
propr iate $1 million for  approximately 3 million doses of the vaccine 
to be stockpiled in case of polio outbreaks in the United  States. The 
press and radio gave a good deal of play to this request but some of 
the stories may have left the impression that  the new vaccine will be 
available for emergency use at an early date.

The subcommittee has called this hearing in order  to give the De­
partment of Health , Education, and Welfare and persons represent­
ing organizations knowledgeable in the field an opportunity  to state 
for the benefit of the committee and the American people what the 
present status is of production of oral polio vaccine in the United 
States, and when tha t vaccine is expected to become generally availa­
ble to the public, and what the Department expects to be its course of 
action during the interim period.

Under the  provisions of the Public Health Service Act relat ing to 
biological products, no person may sell a vaccine unless such product 
has been manufactured in an establishment licensed by the Department 
of Health , Education, and Welfare. The subcommittee has been 
informed tha t as of March 14, 1961, no applica tions for licenses have 
been filed by pharmaceutical manufacturers.

Unless the American people have a complete understanding of the 
present status of the oral polio vaccine in the United States, great 
harm may come from prematu re reliance on early availabi lity of the 
new vaccine e ither for  emergency use or for general public use.

Therefore, the subcommittee felt it best to call this hearing on short 
notice in order to lay the complete facts with regard to the present 
status of the  oral vaccine before the American people.
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The ch ai r reg ret s if the  call fo r he ar ings  on such sho rt not ice has 
caused any inconvience to Governm ent officials and oth er witnesses. 
How ever, the Ch ai r fel t th at  no tim e sho uld  be lost in at tem pt in g to 
clar ify  the  sit ua tio n,  especial ly sinc e only a shor t whi le ago  wide­
sprea d at tent ion was given by the  new s med ia to an art icle which  ap ­
pea red  in the Jo ur na l of the  Am erica n Medical Associa tion  in  which 
the  au thor  of  the  art icle  cast  doub t on the  effectiveness  of  the Salk 
vaccine which at the  presen t tim e is the only  polio vaccine ava ilab le 
in th e Uni ted States.

Since th en  th e A merican M edica l Assoc iation and  th e Pu bl ic He alt h 
Serv ice hav e expressed thei r com ple te confidence in the  effectiveness  
of  the Sa lk vaccine  and have urged its  con tinued  use du ring  t he  cu r­
rent  yea r. Pres iden t Kenne dy,  in mak ing his  requ est fo r fu nd s for  
the  purch ase  of  the  ora l vaccine, like wis e stres sed the  need fo r con­
tinued use at  the presen t tim e of  th e Sa lk  vaccine.

Th e subcom mit tee feels th at  in th e intere st of the  we lfa re  of  the 
Am eric an people  the  reco rd sho uld  be completely cle ar on the sta tus  
of the  o ral  vaccine  in  the  U ni ted  St at es : where we s tand  at  th is  junc ­
ture, w hen th e A merican people migh t expect to have a vai lab le an am­
ple supply of  the new vaccine , and wh at the  wise course is to follow  
du rin g th e inter im  period.

It  is a personal  pleasure th is morning  to  introduce  ou r first  witness. 
He  is the  ne wly  appoin ted  Surgeon  General  of  the U .S.  Pu bl ic He al th  
Serv ice. Dr . Ter ry  comes from my beloved St ate of  Alaba ma . He 
was bor n at Red Level down in Co vin gto n Cou nty , and he ha s dis ­
tin guish ed himse lf in the Public Hea lth Service. He  is a gr ad ua te  
of the  A gr icul tu ra l College and  la te r att ended the  U nive rsi ty  in New 
Orleans.

Dr . Te rry,  it is, cert ain ly,  a ple asu re to have  you with us today, and  
I am sure  th at  we will see a lot of each othe r in the  months to  come. 
My very bes t wishes to you in  yo ur  new position .

You may  pro ceed as you wish w ith  yo ur  statement .

STATEMENT OF DR. LUTHER L. TER RY,  SURGEON GENERAL, PUB­
LIC HEALTH SERVICE; ACCOMPANIED BY DR. ARNOLD B. KUR-
LANDER, ASSISTANT SURGEON GENERAL; DR. ALEXANDER D.
LANGMUIR, CHIEF, EPIDEMIOLOGY BRANCH, COMMUNICABLE
DISEASE CENTER; DR. RODERICK MURRAY, DIRECTOR, DIVISION
OF BIOLOGIC STANDARDS, NATIONAL INSTITUES OF HEA LTH ;
DR. C. A. SMITH, CHIEF, COMMUNICABLE DISEASE CENTER; AND
EDWARD J. ROURKE, ASSISTANT GENERAL COUNSEL, DEPART­
MENT OF HEALTH, EDUCATION, AND WELFARE

Dr. T erry. Tha nk  you,  M r. Cha irm an . I ce rta inly  a pp recia te  your 
good wishes an d I am sure  th at  I sh al l need them  with the  gr ea t re­
spo nsibil ity  of  th is pos ition  th at  I am in.

I have rec ently  assumed the posit ion  of  Sur geo n Gen era l in the 
Public He al th  Service. I am not new to the  Public He al th  Serv ice, 
havin g l>een in  o ur  Service  for  18i/> year s, an d d ur in g th e past 10 years 
havin g been associated with the  Na tio na l Hea rt In sti tu te .

Consequently , Mr . Ch airma n, I am not una ware of  the importance 
of th is com mit tee,  nor of the  tre me ndous supp ort and  ass istance  th at  
we have  rece ived  fro m thi s commit tee in t he pas t.
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At  the outset I would like to say that  we are appreciat ive and tha t 
I shall do everything in my power to assist the committee in any of 
its actions. I shall look forward to your cont inued support.

I have a brief prepared statement which I would like to read into 
the record, if I may, sir. At the end of tha t time I should like to in­
troduce my colleagues, whom I  have with me here. I should, also, a t 
tha t time, like to submit addit ional material  to  the committee fo r your 
use as you see fit, either to go into the record or however you would 
like to handle it, sir.

Mr. Roberts. Very well.
Dr. T erry. Your immediate concern is with the current status of the 

oral vaccine. When may it be expected and what are its potential 
advantages?

With your permission, however, I should like fii-st to make a few 
comments on the status  of poliomyelitis control in the United States, 
the overall role of the Public  Health Service in the polio picture, and 
something of our present and future plans for cont inuing and vigorous 
action to help bring this  cruel and crippling disease under final 
control.

There has been much emphasis—and righ tfu l emphasis—on the 
numbers of persons who remain unvaccinated in our population. The 
Public Health  Service, with the aid of the medical profession, the 
National Foundation, dozens of organizations, and thousands of in­
dividuals, has been engaged in the active promotion of wider 
vaccinations.

You will have noted, I am sure, President  Kennedy's statement 
earlier this week giving s trong  endorsement to present national efforts 
to push vaccinations with the highly effective vaccine we now have on 
hand.

It is of the highest importance, as the President has pointed out, that 
our present consideration of the oral vaccine should not deflect atte n­
tion from the goal of maximum vaccinations with Salk vaccine be­
fore next summer.

The President’s comment accompanied the announcement, as you 
know, tha t he was requesting a $1 million ap propr iation for the pu r­
chase of oral vaccine when it becomes available, for an epidemic re ­
serve and for necessary investigations and more precise s tudy of its 
effects. It  does not mean that the oral vaccine is any more imminent 
than  it was last week or the week before.

The purpose is to place the Service in a s tate of readiness fo r the 
day when such a vaccine is licensed and on the market.

At the present time no completed applications have been made to 
the Public Health Service for licensing. Although we confidently 
antic ipate  that  one or more applications may be for thcoming within 
the next 6 months, or possibly sooner, it is impossible to set any more 
precise time than that.

The licensing funct ion is, as you know, one of the five major func­
tions which the Service presently performs with respect to the Salk 
vaccine and other biological products. They are—or  will be—equally 
applicable, of course, to the oral vaccine. A brief review of these 
functions may serve, I believe, as useful background for your ques­
tions and will help, as well, in placing the present and future sta tus of 
the oral vaccine in proper  perspective.
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LIC EN SIN G

The responsibility for licensing, as you are aware, rests with the 
Secretary of Health, Educat ion, and Welfare who acts upon the 
recommendation of the  Surgeon General. As Surgeon General I am, 
in turn , advised by the Direc tor of the National Inst itute s of Health 
and the Director of the Division of Biologies Standards.

The Division has the responsibil ity under the law for protecting 
the public by adminis tering standards designed to insure the safety 
and potency of medical biological products used in the United States 
and fo r seeing that  these stand ards are maintained.

The standards which the Division applies to these products are 
rigorous. It  is the ir policy—and one with which, I am sure, we are 
all in accord—that biological products used for  the  prevention or  the 
treatm ent of illness must be of the highest quality which our scientific 
knowledge and testing can produce.

It  has  been the application of these high standards to  the oral vac­
cine which has occasioned the criticism from some quarte rs that  the 
Public Health  Service has  been slow in licensing the oral vaccine.

It has been pointed out that  approximately 236 million doses of 
various strains  of the oral vaccine have been used in the U.S.S.R., 
and in other countries abroad. There is evidence that the vaccine 
has been effective—in fact,  highly effective. The manufactur ing and 
testing requirements under which this vaccine was produced were less 
rigid  than those now proposed for American manufacture.

The staff of the Service and our scientifip advisers have recognized 
the obvious advantages in ease of administra tion of an oral vaccine 
and such other potential advantages as quicker, possibly longer last­
ing immunity. They have remained insistent that  certain technical 
problems be resolved. Among them is the exclusion of simian vir­
uses. Though the disease potential of these agents is not fully known, 
our advisers and staff have consistently advised that they be excluded 
from vaccine produced in th is country.

I am sure you would agree with me that  this is in the public in­
terest. I would simply point  out fur ther  that  with an effective vac­
cine already on hand, this wise caution could be exercised without 
hampering the fight against polio.

SU RV EI LL ANCE

One of the continuing and important responsibilities of the Serv­
ice, in association with the States and local communities, is to keep 
a constant and watchful check on illnesses of all kind.

For the specific purpose of providing a doublecheck on the safety 
and potency of the Salk vaccine, the Service set up a national polio­
myelitis surveillance program at the Communicable Disease Center 
in A tlanta in April 1955.

Through this program we have been able to maintain a constant 
tally  of polio and poliolike diseases, to compile necessary data on 
incidence, safety, effectiveness, and other aspects of polio control. 
This  mechanism, of proved usefulness, will be of equal usefulness 
when the oral vaccine is licensed and in wide use.
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RESEARCH

Th e rel ati on sh ip of res earch  to the  extens ion  of con tro l ove r polio 
or  o th er  il lnesses is, o f cours e, obvious . W ith ou t the br ill ia nt  inv est i­
ga tiv e work of scient ific investi ga tors ove r a lon g perio d of yea rs, 
mi llions of  pa ren ts every wh ere  would  be fac ing  the coining sum mer 
season wi th a cra wl ing sense  of  dre ad.  So short  is huma n mem ory 
th at  we forget it was only 5 years  ago when every Am erican  pa rent  
sh ared  th is famili ar  appre hension .

Th e Pu bl ic He al th  Servi ce 's responsibil itie s in the wide  field of 
research  a re  well known to you . In  polio, ou r role in recent  years  has 
been less associated wi th the deve lopm ent of  preventives than  with 
th ei r test ing and  appli ca tio n. Since  1953, the  Service, however, has  
cal led  tim e and  aga in upon the tal en ts of  the  Na tio n's  scient ists  in 
he lp ing to  resolve  the  many, var iou s and  co nti nu ing  pro blems  which 
hav e been associated with th e pol iom yel itis  p rogra m.

Th e Serv ice is imme asu rab ly gr ateful  to thes e expert advisers . 
As Su rgeon Gen eral , Mr. Ch airm an , I propose to con tinue to  cal l 
upon them , and  others , to  p rovid e us with the  most ex pe rt advice pos­
sible on the use and ap pl icati on  of the  ora l vaccine  as well as on 
othe r he alt h measures.

PROMOTION

I mentione d ea rli er  the  role which the  Service  has played  in he lp­
ing  to  pro mote the  Sa lk vaccine and  our pre sen t in tenti on  to pre ss 
fo r wi de r use of the  Sa lk vaccine  before th is sum mer. I suggested 
th at  we righ tful ly  emphasi zed  the  num bers of  unvac cinated.

On the othe r han d, we shou ld take note  of  the  fact  th at  as a re ­
sult  of  th is  pro motional  eff or t—which has,  by no means, been of 
ou r do ing altogeth er— well over 80 mil lion  have  been vaccina ted.  
Th is is a tri um ph  of preven tiv e medicine wi tho ut pa ra lle l in ou r 
his tor y. Th is tri um ph  has  been achieved th roug h the effo rts of  the  
man y;  an d in it the  com mu nicatio ns med ia have play ed  a vit al and  
ind ispens abl e pa rt.

I am ha pp y to repo rt,  Mr . Ch air ma n, th at  we hav e been assu red 
of  the su pp or t of  the  Adv er tis in g Council , fo r the fif th successive  
year,  in ou r present vac cin ation  drive. Th ei r camp aig n, con duc ted 
with th e ge nero us a ssis tanc e o f A merican new spapers, r ad io,  television, 
bil lbo ard s, car cards and ot he r media, has been of tre me ndous assis t­
ance to u s in the  pas t.

I hav e every  confidence th at  when  the  oral  vaccine becomes avai lab le,  
we will  have thei r help  and the help of the  medical an d public  h eal th 
pro fes sions in put tin g it to r ap id  use.

STIM UL AT ION

Th e Pu bl ic  He alt h Service , as the  pr inc ipa l Fe de ral he al th  agency, 
has  resp onsib ilit ies  not only in its own rig ht  but  in st im ul at in g others  
to ac tion. Th is s tim ula tor y rol e takes m any f orm s: the  enc ourage ment 
of  resear ch,  dem onstration, scienti fic pub lication, and  consult ati on  wi th 
pro fes sional  gro ups and individu als on a wide va rie ty  o f pro gra ms .

Dur in g the  past 3 yea rs, the Service has  exercised t hi s fun ction  with  
respect to  the  o ral vaccine in con tinuous consult ation  wi th  ind ustry  a t 
all levels, in the  review of  dat a by ou r own staff an d ou r consu ltants
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and  in ma ny othe r ways. I can assure you,  Mr. Ch air ma n, th at  we 
will con tinue  to do ou r best, wi thin those are as which are  a pp ro pr ia te  
fo r Fe de ral  act ion , to help  speed the ear ly pro duction  of  the  oral 
vaccine .

I t was with  these fivefold  res ponsibi lit ies  in mind th at  my pre de­
cessor, Dr . Leroy  E. Burne y, on Ju ne 30, 1958, appo int ed  a Public 
He al th  Service  Com mittee on Liv e Po lio virus Vaccine. Made up of 
experts  in th e field of  viro logy an d vaccines, the Comm itte e's  job  has 
been to keep abreas t of dev elopm ent s in the  ora l pol io field and to 
keep the  Surgeon General  and his  sta ff con tinu ous ly advis ed  on de­
velo pments  in  th e whole field.

I should like to submit , f or  the rec ord, a l ist of majo r actions under­
taken sine© th at  date by the  Service  to  insure  th at  we would  remain 
con tinuously inform ed on the  o ral  vaccine  and  be in a posit ion  to take 
ap pr op riate act ion  at t he ap pr op riat e time.

The chronolo gy begin s with the form ation  of th is expe rt com mit ­
tee. The last item in it is the  submis sion by the  Pres iden t las t Tues­
day , Ma rch  14, of the  request fo r a sup pleme nta l ap pr op riat io n for  
$1 mil lion  to  set up a reserve su pp ly  of  oral  vaccine fo r epidem ic use 
when it becomes availab le.

You  wil l n ote , Mr. Ch airma n, th at  the  chron ology inc ludes tw o in te r­
nat ion al conferences on the  s ubject  of the  o ral vaccine, an on- the-spot 
surv ey of  t he  Russian  experience by  Public He al th Service personne l 
in May 1960, a num ber of publi c ann ouncem ents by the  Service on 
the  pro gre ss of  the  oral  vaccine, a symposium con duc ted at  the  mid­
winte r sessions o f the  A merican Medica l Asso ciat ion—copie s o f w hich 
I  sh ould lik e also  to  subm it fo r th e record —and the  recommenda tion s 
of the Su rgeon Gener al’s Comm itte e on Poliomy eli tis Co ntr ol which 
met in A tlan ta , Ga., on J an uar y 23 and 24 of thi s year.

Th is Com mit tee , made u p o f r ep res en tat ives  of 29 n ational organiza ­
tion s, rep resent ing both the  med ica l and health pro fes sions and  the  
general  publi c, in sessions fre ely  ope n to and reporte d by the  press,  
were prov ide d with a tho rou gh rev iew  of the  whole polio pic tur e. I 
should like  to  subm it fo r the  re cord, Mr. C hairm an, th ei r very t ho ug ht ­
ful rec om menda tion s as well as a copy of  my response to  them.

I wou ld po int  out th at  th is  Co mm itte e had the  advice an d counsel 
of a numb er of  leading experts  in viro logy, inc lud ing  the  majo r de­
velopers  of  the  oral  vaccine, as well as of experts  in pu bl ic  hea lth 
ad mi nis tra tio n.

Among  th ei r ma jor  rec om mendations was the  est ablishm ent of the 
ora l polio  reserve to r which Pr es id en t Kennedy  ea rli er  th is  week re­
ques ted an app ropr ia tio n o f $1 mi llio n.

Th is chronolo gy will show, I  belie ve, th at  the  Ser vice has  not 
only sought to keep abre ast  of dev elopm ent s b ut has sought,  by every  
mea ns a pp ro pr ia te  to  a Fe de ral  age ncy , to encourage ea rly  pro duction 
of an ora l vaccine which  will  be saf e and  effective.

Th e culmina tion of th is 3-y ear effort, which grew in intens ity  
du rin g the pas t yea r, was the  pu bl ica tio n on Novemb er 23, 1960, in 
the  Fe de ra l Regis ter,  of a No tice of  Propose d Ru le M ak ing for  
Po lio virus Vaccine.

Since th at  da te our scient ists  have  been in con tinuous tou ch with  
th ei r scientif ic confe rees in indu st ry . As a res ult , in du st ry  is th or ­
oughly fa m il ia r wi th the  man ne r in which the  req uir em ents were 
deve loped an d with the  req uirem en ts themselves .
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I have every confidence that  as soon as they have completed the ir 
testing procedures and taken the necessary—and highly complicated— 
steps that  are required for mass production of the vaccine, we shall 
begin receiving requests for licensing. I am advised by Dr. Murray 
that  the final, formal requirements will be sent forward for publ ica­
tion in the Federal Register by the end of this month.

In summary, Mr. Chairman, may I express once more my appreci a­
tion for this opportuni ty to review for you these recent developments 
with respect to the oral vaccine and the Public Health  Service’s 
6-year association with the polio vaccination program.

With only 2,265 paralytic cases last year as against many thousands 
annually in the pre-Sa lk vaccine days, we can, as a Nation, take great 
satisfaction in how fa r we have come in the  control of  polio. None of  
us will be satisfied until the day comes when we have stamped out 
polio once and for  all in the United State s and, in the longer run,  
helped play our part in its elimination from the world.

We may take perhaps justifiable pride tha t these two weapons— 
the Salk and the Sabin vaccines—are the product  of the creative 
genius of  American scientists. Building, as scientists must, on the 
work of their  predecessors, they have furnished the world with the 
means for preventing  incalculable suffering to the world’s children .

It  remains for all of us now to turn  our continuing best efforts to 
the long but infinite ly rewarding job of pu ttin g both of these weapons 
to work in the service of mankind.

Mr. Chairman, this completes my formal statement.
At this point, sir, I would like to submit to the committee the 

material which I mentioned in my presentation.
The first is a b rie f chronology of activities  rela ted to the live polio­

virus vaccine which I  believe members of th e committee already have.
The second is a group of papers which constituted a symposium 

presented at the midwinter meeting of the American Medical Associa­
tion in November 1960.

The third is a grou p of the subcommittee reports  of the Surgeon 
General’s Advisory Committee on Poliomyelitis Control.

The fourth  is the  report  of the committee i tself on the basis of the 
subcommittee’s reports.

The fifth is a release which was issued on February 28, 1961, and 
constitutes our lates t effort from the Public Health  Service toward 
informing  the public, the medical profession, and all of those int er­
ested and involved in the problem of poliomyelitis control of the 
situation and of the recommendations that the Service makes at the 
present time.

The sixth is a brie f review of the promotional effort exerted over 
the past 5 years by the Service and others.

Also, Mr. Chairm an, at this time, if I may, I would like to take  
the opportuni ty of introducing my colleagues to the committee. And 
afte r I have introduced them, we would all like to make ourselves 
freely available to questions from the committee.

Mr. Roberts. Without objection, those documents may be inserted 
in the record.

(The documents follow:)
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BRIEF CHRONOLOGY
OF

ACTIVITIES RELATED TO LIVE POLIOVIRUS VACCINE

June  30, 1958 PUS Committee on Live Pol io vi ru s Vacc ine es ta bli sh ed  by the
Surgeon General. Sinc e th a t tim e, th e committee has met on 15 
occas ion s as a committee and ha s, in  ad dit io n,  p a rt ic ip a te d  in  
confere nces org an ize d by th e Pan American Health Organiz ation  
and by the Pu bl ic  Hea lth  Se rv ice  in  re la ti o n  to  th e  Surgeon
Gen eral' s Ad iis ory Committee on Po liom ye li ti s Co nt ro l.

Nov. 13, 1950 The Committee had i t s  f i r s t  formal mee ting and co nfer red
wi th members of  in dust ry  hav ing  an in te re s t In  v ir us vaccine s *
and wi th sc ie n ti s ts  ac ti ve  in  li v e  poliov irus  re se ar ch . This  
was main ly an o ri en ta ti on  mee ting  des ign ed to  det erm ine  the 
sta ge  of  ev olut ion o f li v e  po liov irus  va cc ine.

May 1959 Publi c sta tem ent  by Surgeon General  on prog ress  in  develop ing 
and te s ti n g  of  o ra l po li o  vaccine  pu bl ish ed  in  Pu bl ic  Hea lth
Reports , jo ur na l of  th e Pu bl ic  Health  Se rv ice.

June  1, 1959 F ir s t re por t of  th e PIIS Committee on Live  Pol io vi ru s Vaccine to  
th e Surgeon Gen eral  of  th e Pu bli c Health Se rv ice.

June 22-26, 1959 F ir s t In te rn ati onal Conference on Po liov irus  Vaccin es he ld  in
Washington under th e jo in t au sp ice s of  th e World He alt h Organiza­
ti o n  and th e Pan American  Health  Or ganiz ati on . At th is  week­
long  confere nce  re port s were presen ted  on a l l  si g n if ic an t aspects  
of  work on li v e  po liovir us va cc ine.  The confe ren ce was att ended 
by in vited  sc ie n ti s ts  from a l l  over th e world,  in cl ud in g th e USSR.

Aug. 12, 1959 Second re po rt  of  th e  PHS Committee on Live Po liov irus  Vaccine  to  
th e Surgeon Gen eral  o f th e  Pu bli c Health  Se rv ice.  Th is inc lud ed 
a se t of  sugges tio ns  re la ti n g  to  impor tan t as pe ct s which would 
have to  be covered in  th e development of  standard:? fo r a sa fe  
and eff ec tive li v e  poliov ir us va cc ine.

Aug. lU, 1959 Committee’s re port  se nt to  vacc ine  pro ducers.

Aug. 28, 1959 Pu bli c sta tem ent on cu rr en t st a tu s of  o ra l po lio vacc ine iss ue d 
by th e Surgeon Gen era l. Th is was pu bl ish ed  in  f u l l  in  the
November, 1959, is su e of Pu bl ic  Health  Re po rts .

Oct. 9, 1959 Jo in t meet ing betw een th e PHS Committee on Live Po liov irus
Vacc ine, in te re st ed  s c ie n ti s ts , and members of  in dust ry  to  *
discus s th e po in ts  ra is ed  by th e committee  re la ti v e  to  sa fe ty
and ef fe ct iv en es s.

Oct. 29, 1959 Tra ns cr ip t of  Oct.  9 meetin g se nt  to  vaccine  prod uc ers.

Nov. 16, 1959 Recommendations R el at in g to  th e Manufacture of  Liv e Po lio vi ru s
Vaccine is su ed  by th e  IS Committee on Live  Pol io vi ru s Vaccine.
This document, which was pre pa red following  th e Octo ber 9th  meet­
ing,  se ts  fo rt h  th e e sse n ti a l fe at ure s of  any fu tu re  sta ndards 
which would b e ap pl ic ab le  to  a sa fe  and po tent  li v e  po liov irus  
vac cine to  be d is tr ib u te d  fo r gene ra l sa le  and un re s tr ic te d  use .
The recommendat ions were se nt  on th is  da te  to  th e vaccine  produc­
er s.
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Dec. 19, 1959

Mar. 22, i960

Apr. 20, i960

May 12-16,  i960  

June 6-1 0, i960

June 13-16,  i960

Ju ly  26-2 8, i960

Ju ly  20, i960

Aug. 24, i960

Sp ec ia l a r t ic le  in  The Journa l of the American  Medica l 
Assoc ia tio n by Dr. Leroy E. Burney, Surgeon General of  the  
U. S. Pu bl ic  He alth Se rvice , en ti tl ed . "C urrent St atus  
of  Live Pol io vi ru s Vaccine ."

The PHS fin anced pu bl ic at io n and se nt  to  a l l  med ical 
school li b ra r ie s  and to  vaccine pro ducer s th e re po rt  
on use of  li v e  po lio vaccine in  Russi a made by 
Dr. Dorothy Horstmann of  the Yale U ni ve rs ity  School of  
Medicine fo r th e World Hea lth Or ganiz ati on .

Symposium on Po lio  Vaccine he ld  by The Academy of  
Medicine of  New Je rsey .

Soviet-A mer ican  meet ing on poliom yel it is , Moscow, USSR.

Second In te rn a ti ona l Conference on Pol io vi ru s Vaccines 
he ld in  Wash ington. This con ferenc e made av ai la ble  the  
la te s t in fo rm at ion on the in ves tigat io ns of li v e  po lio vi ru s 
vaccines  which  had been going  on a l l  over th e wo rld . The 
pu bli shed  proceedings of  th is  con ferenc e as  w el l as tho se 
of  the f i r s t  con fer ence on June 22-26, 1959 re pr es en t 
va lua ble sources of  inf orm ation  and documentatio n.

Meeting of  World Health  Organiz ation  Ex pert Committee 
on P oliom yel it is . A re po rt  of  th is  Committee has  appeared 
as WHO Te ch nica l Report Ser ie s,  No. 203, i9 60 .

F if th  In te rn a ti ona l Pol io mye lit is  Conference, Copenhagen. 
This re pr es en ted a roundup of  up -to- da te  in fo rm at ion 
concern ing bo th  li v e  po liov irus  vaccine  and in ac tivat ed  
(Sa lk) va cc in e.

Foll owing  th is  con ference i t  was poss ib le  to  
ev alu ate the s ta tu s  of  li v e  po liov irus  vacc ine and look 
forwa rd to  i t s  a v a il a b il it y  as a lice ns ed  pr od uc t i f  
produc tio n d if f ic u l ti e s  cou ld be solve d. Ste ps  were 
in it ia te d  tow ard  th e ado ption of re gu la tion s re la ti ng  
to  the manufac ture and te s ti ng  of  li v e  pol io vir us vaccine .

The PHS se nt  "Recommendations Re la tin g to  th e Manufacture 
of  Live Pol io vir us  Vaccine" - re vi se d Ju ly  27, i96 0 to  
vac cine pr od uc er s.

Pu bli c announcement by the  Surgeon General, a t a pr es s 
con ference, th a t li v e  po liov irus  vac cine is  conside red  
su it ab le  fe r use in  th e U. S. At th is  conference , a re po rt  
of  the recommendations of  th e PHS Committee on Live 
Pol io vi ru s Vacc ine was also  re le as ed .
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Aug. 26, i960 Recommendations re la ti n g  to  the manufacture of ora l
po lio viru s vac cin e issu ed  by Public Health Se rvice  Committe e 
on Live Po lio viru s Vaccine  and sent to  man ufac ture rs. This 
document was a fu rt her  ela bo ratio n of the e a r li e r  document 
of  Nove. 16,  1959*

Sep t. 20, i960 Public  announcement o f a Surgeon Gen eral’ s Adv isor y
Committee on Po liom ye liti s Con trol  to  advise on pla ns fo r 
wider use of  Salk va cc in e and fo r use of or al  vaccine 
khan i t  becomes ava il ab le .

Oct. 11  & 12 , i960 Agenda planning committee of the Surgeon Ge ne ra l's  Advisory 
Committee on Po liom ye lit is  Control met at the Serv ic e' s 
Communicable Disease  Cente r in  At lanta,  Georgia .

Nov. 9, I960 Formal le t te r  sen t to  vac cin e manufacturers req uesting
informatio n on the ii? plans fo r prod uction of  o ra l vaccine.

r

Nov. 16,  i960 Advance copy of standard s to  be pub lished in  the  Fed eral 
Re gis ter  (see below) sen t to  vac cin e man ufac ture rs.

Nov. 23, i960 Publi cat ion  of a No tice of Proposed Rule Making fo r
Po lio vir us  Vac cine , Li ve , Oral. This appeared in  the 
Federal Re gister  on sa id  date  page W H . Pu bl ic  comment 
was in vi te d.

Nov. 30, 19 jO Synposium on Prese nt Po lio m ye lit is  Immunizatio, American
Medical As so ciat ion Mid-Vin ter C li n ic al Ses sio n, Washington, 
D.C. Papers pre sen ted  by Dr. Leroy E. Eurney, Dr. E. Ru sse ll 
Alexander, Dr. Rode rick Murray, and Dr. Alexa nder Langmuir. 
This group o f papers cons tit ut ed  a ra th er  conci se
pre sen tat ion  o f the  curre nt  status  of  both li v e  and 
in ac tiv at ed  poliovir us va ccines , in di ca tin g the  success 
with the la tte r  and the  problems an tic ip ated  wi th the 
former. Following  th is  meeting, the Surgeon General 
held  a pre ss con fere nce  to  answer que stion s re la ti n g to  
the data  presente d a t the  symposium.

Jan. 23 & 24, 1961 Meeting of the  Surgeon Ge neral's  Advisory Committee on 
Po lio mye lit is  Contr ol at the  Communicable Disease Center 
in  At lanta,  Georg ia.  General ses sio ns  were open to  the 
pre ss and a press  re le as e was issued  7.1 ng committee
actio ns .

Feb. 13,  1961 Request fo r $1 m il lion  fo r purchase o f ora l polio vaccine
fo r study and ev alua tio n o f i t s  use as an epidemic contr ol 
measure submitted to  the  3ureau of the  Budget by the  
Public Health Ser vi ce . Pu bli c announcement had been made 
prev ious  day by Pr es iden t Kennedy of  hi s in te nt  to  requ est 
the funds fo r est ablish me nt of  an epidemic reser ve
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Fe b.  16,  I96 0

Mar. 14 , 1961

D is tr ib u ti o n  o f Recommendations o f th e  Sur geo n G en er al 's  
Adv isor y Gerami t.t.pe on P o li o m y e li ti s C on trol  to  th e  p re ss  
and  to  h e a lt h , med ical  and c iv ic  o rg an iz a ti o n s .

Se na te  Hea ring s hel d on re quest  fo r  $1 m il li o n  to  pu rcha se  
o ra l  v acc in e .

Mar . 15 , 1961 No a p p li c a ti o n s  have  as  y e t te en  f i l e d  fo r  li c e n se  fo r  
l iv e  p o li o v ir u s  vac ci ne.  The Publi c H ea lth Se rv ice i s  
ke ep ing c lo se  co nta ct  w ith th e  te c h n ic a l re p re se n ta ti v es 
o f  th ose  m an uf ac tu re rs  who are  in te re s te d  in  prod uc ing  
l iv e  p o li o v ir u s  va cc in e.  Public comment to  th e  Nov. 23 
No tic e o f  Proposed Rule Making ha s be en  re ce iv ed  and 
consi der ed . Document be ing pre par ed  f o r  p u b li ca ti o n  th e  
Fed er al  R e g is te r.
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SYMPOSIUM
ON

PRESENT STATUS OF POLIOMYELITIS AND POLIOMYELITIS IMMUNIZATION

Pa pe rs  p re sen te d  a t th e
Amer ican  M ed ic al  A ss ocia tion  M id -W in te r C li n ic a l S ess io n s 

W as hin gto n, D , C . -  Nov em be r 30 , 1960

I.  In troduct ory  Rema rks

II . Ext en t of th e  Problem

III.  S ta ndard iz a ti on , L ic en si ng  an d 
A vail ab il it y  of  Live Pol io vi ru s 
Vac cine

IV. Epi dem io lo gic al  C onsi dera ti ons

V. Sum mary St at em en t

D r.  Leroy  E.  Burney 
Su rg eo n Gen er al  
Pu bl ic  H ea lt h  Se rv ic e

D r.  E.  R uss el l A le xa nd er  
C h ie f,  Surv ei ll an ce  Sec tion 
Com m un ic ab le  D is e a se  C en te r

Dr. Ro de ric k Mu rra y
D ir ecto r,  D iv is io n  of  B io lo gie s St an dar ds 
N ati ona l In s ti tu te s  of  H ea lth

D r.  A le xa nd er  D . Langmu ir 
C h ie f,  Ep idem io lo gy  Branc h 
Com m un ic ab le  D is ea se  C en te r

D r.  Le roy E.  Burney

U. S. DEPARTMENT OF 
HEALTH, EDUC ATIO N, AND WELFARE 

Pu bl ic  H ealt h  Ser vic e
W as hin gto n 25 , D. C .



POLIO VACCINES 13

U. S. DEPARTMENT OF 
HEALTH, EDUCATION, AM) WELFARE 

P u b li c  Hea lth  Ser vic e
Washington 25, D, C.

FOR RELEASE ON DELIVERY 
WEDNESDAY, NOVEMBER 30 , i9 60

In tr oduc to ry  Remarks* 
by

D r,  Leroy E,  Burn ey 
Surge on  Gen eral

A ll of us can  agre e th a t  in  th e U, S . we hav e come a lon g way 

tow ard  co n tr o ll in g  p a ra ly ti c  . p o li o m y e li ti s . W ith in  th e  p a s t fi v e  years , 

some 93 m il li on  pe rs on s have  use d th e Sa lk  va cc in e and 78 m il li o n  of them 

a re  now fu ll y  immunized. T hi s is  a monumental achie veme nt in  p re ven ti ve  

m ed ic in e,  I know of no p a r a l l e l  in  med ical h is to ry .

For th is  th e m ed ical  and pub li c  hea lt h  p ro fe ss io n s , th e N at io na l 

Fou nd at io n,  dozen s o f o th e r o rg an iz a ti o n s and  th ou sa nd s o f in d iv id ua ls  

des er ve g re a t and en du ring  c r e d i t .

During  th ese  fi v e  y e a rs , th e re  have no t on ly  been many improve ments 

in  th e  in a c ti v a te d  vaccin e, but a marked in cre ase  in  po tenc y has  been 

ach ie ved . Steady  p ro gre ss  has a ls o  bee n made in  th e  develop me nt of o ra l 

v acc in es . Dr , H ilar y  Koprow ski of th e W is ta r I n s t i t u t e  in  P h il ad e lp h ia , 

Dr. Her ald Cox of th e L ederl e  L ab o ra to ri e s , and Dr . Sab in  of th e 

U n iv e rs it y  of C in c in na ti  have  been world le ade rs  in  th i s  work.

I t  is  now ev id en t t h a t  an o ra l li v e , a tt e n u a te d  vac ci ne  w il l ta ke 

i t s  p la ce alo ng  w ith  Sa lk  vac ci ne as an a d d it io n a l weapon fo r th e  co n tr o l 

o f p o li o .

Fo r p re se n ta ti o n  a t th e  A.M.A. Ki d-W inter C li n ic a l S ess io n s , 
Wash ing ton , D. C .,  November 30 , i960 , 12 noon.

68776 0 —61
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T h is , th e re fo re , seems an ap p ro p ri a te  peri od  to  ass ess  ou r pas t 

ex per ie nce  in  the use  o f po li o  v accin e , to  re vi ew  th e cu rr en t s ta tu s  of  

th e deve lop me nt of  new poli o  vaccin e , to  revi ew  th e cu rr en t s ta tu s  of  

th e  deve lop me nt of new po li o  vacc in es,  and to  co nsi der th e pro blem s th a t 

w il l confr on t us as we move tow ard  ou r u lt im ate  go al  of co mplete p ro te c ­

ti o n  a g a in s t p a ra ly ti c  po li o  in  th e  U. J ,

To do th i s ,  I have  asked th e  th re e  men in  th e Publi c H ea lth  Se rv ic e 

who have bee n most c lo se ly  a sso c ia te d  with  ou r po li o  a c t i v i t i e s  to  give  

you pro gre ss  re p o r ts .

D r. R uss ell  Alexa nd er , C h ie f,  S u rv e il la n ce  S ec ti on , Communicable  

D isea se  C en te r,  w il l re p o rt  to  you on dat a pr ov id ed  by h e a lt h  de pa rtm en ts  

th ro ug ho ut  th e na tion  and an al yz ed  by th e  ep id em io lo g is ts  in  ou r p o li o ­

m y e li ti s  su rv e il la n c e  u n it . The in c id ence , th e tr e n d s , and th e  s h i f t  in  

ep idem ic p a tt e rn s  w il l he lp  to  p o in t up th e  dimen sio ns  and th e  natu re  of 

ou r un fi n is hed  bu si ne ss  in  th e c o n tr o l of th is  d is e a se .

D r. Ro de ric k Murray, D ir e c to r,  D iv is io n  o f B io lo gie s S ta ndar ds,  

w il l th en  re p o rt  on improve men ts in  th e in a c ti v a te d  vac ci ne s an d, more 

p a r t ic u la r ly , w il l d is cuss  th e te c h n ic a l prob lems, th e  li c e n su re  re q u ir e ­

me nts, and  th e  pro sp ec ts  fo r p ro ducti on  of o ra l vaccin e. Dr. Murray has 

p a r ti c ip a te d  in  th e in te rn a ti o n a l co nf er en ce s he ld  th i s  year and has 

st u d ie d  th e  r e s u lt s  of th e o ra l vac ci ne in  th is  co un try and in  se vera l 

fo re ig n  c o u n tr ie s . He has se rv ed  as  Chairman of th e T ec hnic al  Ad visory  

Com mit tee on Live  Vac cin e,  men w el l q u a li fi e d  to  g iv e us expert  judg ment 

on th e e x tr a o rd in a r il y  complex  prob lems of ch oi ce  o f s t r a in s ,  and methods 

o f te s ti n g  fo r sa fe ty  and e f f e c ti v e n e s s .
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Fi na lly , I wi ll ask Dr. Alexander Langmuir, Chief , Epidemiology 

3ran ch, Communicable Disease Cente r, to dis cus s some of the epid emio logical 

cons iderati on s inherent to the  ef fe ct iv e use of both the  inac tiv ated  and

the or al  vac cines.

At the conclusion  of these repo rts , I will  ou tli ne  to you some of 

the plans we have made to date to work with you and with the  var ious pro­

fe ss iona l and pub lic groups who have an important ro le  to play in the 

fu rthe r advancement of po lio mye lit is  co nt ro l.
¥



16 POLIO VACCINES

U. S. DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE 

Public Health Service
Washington 25, D. C.

FOR RELEASE ON DELIVERY 
WEDNESDAY, NOVEMBER 30, 1960

Symposium on Present Poliomyelitis Immunization.

A. Extent of the Problem - E. Russell Alexander, M. D.
Chief, Surveillance Section 
Communicable Disease Center, Atlanta

The pattern of occurrence of poliomyelitis in the United States 

has changed. In each succeeding year this change has become better de­

fined. The disease is now concentrated among the unimmunized population, 

which we have failed to reach while we have all shared in the most in­

tensive campaign of vaccination on the history of this country. The 

residual pattern of disease represents a measure of our failures to apply 

vaccine completely enough. The following remarks will attempt to summarize 

briefly our present status. The data to be presented are largely those 

collected by the Poliomyelitis Surveillance Unit of the Communicable

Disease Center.

Morbidity Trends

In the first figure, annual poliomyelitis Incidence rates are shown 

for the period 1935-1960. After the peak period of 1950-54, a downward 

trendy began in 1955, and was continued through 1957, associated with in­

creasing Salk vaccine utilization. Although this trend was halted and 

reversed in 1958 and 1959, a preliminary estimate for 1960 yields a lower 

total than for either of those years. Through the week ending November 19, 

1960, 3033 cases were reported to the National Office of Vital Statistics,

For presentation at the A.M.A. Mid-winter Clinical Sessions, 
Washington, D. C., November 30, 1960.
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of which 2089 were paralytic. From thia we would estimate the total cases 

for 1960 to be about 3600. Although this would represent an even lower 

annual total than in 1957, a comparison of paralytic cases reported shows 

them to be nearly equal in number. Due to some changes in the diagnostic 

criteria, and decreased prevalence of other enterovirus diseases in 1960 

as compared with 1957, paralytic poliomyelitis gives the more valid 

comparison. By all measures we are at a low point in morbidity for recent

years.

Geographic Distribution

In the second figure is depicted paralytic poliomyelitis occurrence 

in the United States during 1960. Three major epidemics are shown. In 

Providence and Rhode Island, an early onset of paralytic cases signalled 

a large epidemic, resulting in 86 paralytic cases caused by Type I 

poliovirus. In Baltimore, the epidemic started late in the year, and 

through November 4, 91 paralytic cases had been reported. In this instance 

Type III poliovirus was the cause. In Puerto Rico, from March to October, 

Type I poliomyelitis spread throughout the island, in both rural and urban 

populations, and totalled 475 paralytic cases to this date.

Other concentrations of the disease are listed, and it is worthy 

of note that they include many rural or county-wide outbreaks. Examples 

are the adjoining counties of Somerset in southern Pennsylvania and 

Garrett and Allegheny Counties in northern Maryland, where Type III polio­

virus was prevalent. Border counties of North and South Carolina provided 

a focus of 42 paralytic cases due to Type I poliovirus. Three rural 

counties of central Kentucky accounted for 30 more paralytic cases, 

predominantly Type I poliovirus.
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Epidemiologic Pattern

In all this occurrence, there is striking repetition of a basic 

epidemiologic pattern. Fundamentally, there is a concentration among 

pre-school, lower socioeconomic children in crowded urban areas and 

selected rural localizations. This pattern was first seen in 1956, after 

widespread use of vaccine. It is illustrated in the following two figures 

on pre- and post-vaccine epidemics. The first figure contrasts a rather 

general distribution in Chicago in 1952, compared with a well demarcated 

concentration among lower socioeconomic groups in crowded slums in 1956, 

predominantly Negro in this instance. In the next figure, of Kansas 

City, Mo., the discrete pattern of 1959 is distinctly different from that 

of 1952, and once more defines the characteristics of the susceptible 

population— the unimmunized.

This year in Providence, R. I. poliomyelitis was concentrated in 

children in-lower socioeconomic housing developments, where failure to 

utilize the available vaccine, completely, had resulted in islands of 

susceptlbles in an otherwise well protected community. In Baltimore, the 

localization in crowded slums was even more evident; the attack rate in 

negroes was approximately twice that in the white population, and large 

suburban areas remained free of disease.

When the occurrence is in other than urban areas the pattern per­

sists. Beside the concentrations among negroes and Puerto Ricans in 

cities, we find concentrations in poor farming areas, among Indians, 

and Isolated religious sects. In all instances the pattern of polio is 

the pattern of the unvaccinated.
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Vaccine Utilization

Since 1955, more than 350 million ccs. of formalin-inactivated 

vaccine have been applied to the United States population. Within the 

last year, from September 1959 to September 1960, 54 million ccs. were 

distributed. Each fall, for the last three years, a national survey of 

immunization status has been conducted, under the direction of the National 

Office of Vital Statistics. Examination of these data yields some valuable 

measures of the residual unvaccinated population. In the last figure are 

shown the percents of the population by age that have received a full 

course of four or more poliomyelitis inoculations, as measured by surveys 

in September 1959 and 1960. It may be seen that in thia year the percent 

of the 5-9 age group with four or more doses increased from 32 to 507., 

and of the 10-14 age group from 28 to 47%, but the level in the pre-school 

child (ages 1 to 4) was increased only from 22 to 35%. More important to 

note is that approximately one-half of school age children (5 to 15 years) 

have not received four inoculations, and approximately two-thirds of 

children age 1-4 are similarly inadequately protected. This latter age 

group is the mat important, accounting for the greatest proportion of 

polio cases in recent years. Although only 13% of this age group have 

had no inoculations, this is a decrease in the uninoculated of only about 

three percentage points from the previous year. It is apparent from more 

extensive studies of these survey results that during the laat year the 

majority of vaccine distributed has been used in further inoculation of 

those already partially immunized. Very little has been used to further 

reduce the number of persons who have not yet received a single injection.

Vaccine Effectiveness

Using these annual surveys of immunization status, and the reports 
of paralytic poliomyelitis which you, the physicians of the country, have
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carefully reported through your local health departments, we have made 

broad, crude estlntes of the efficacy of the formalin-inactivated vaccines, 

as they have been used In the field. These crude estimates yield an 

efficacy of vaccines in prevention of paralytic poliomyelitis above 90%.

In such broad national estimates, however, there are factors of upward 

bias, which we may recognize and correct for in the more accurate measure­

ments of efficacy which have been made around local epidemics. Such 

estimates have been made in Des Moines, Iowa, and Kansas City, Mo. in 

1959, and in Providence, R. I. in 1960. In each instance we find the 

efficacy of the vaccine to be greater than 807. for three or more doses, 

and significantly greater for four or more doses.

In 1960, although the annual total of poliomyelitis cases will be 

lower than in any recent years, and paralytic cases will be closely com­

parable to the low of 1957, the disease continues to occur in a repetitive 

pattern. This pattern is predominantly of lower socioeconomic pre­

school children, often in crowded urban centers, but in all cases re­

flecting the distribution of the residual unimmunlzed population. Surveys 

of immunization status continue to reveal significant proportions of the 

population inadequately protected. Comparative surveys in successive 

years show that although great proportions of the population have attained 

adequate levels of immunization, we have been less successful in reducing 

the number of completely unvaccinated persons.
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LOCATION OF REPORTED POLIOMYELITIS CASES FOR EPIDEMIC YEARS  
1952 AND 1956

CHICAGO and COOK COUNTY, ILLINOIS

1956

1952
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WEDNESDAY, NOVEMBER 30 , 1960

S ta n d a r d iz a t io n , L ic e n s in g  an d A v a i l a b i l i t y  o f  
L iv e  P o l io v i ru s  V ac ci ne * 

by
R o d e ri ck  M urr ay , M, D.

D ir e c to r , D iv is io n  o f  B io lo g ie s  S ta n d a rd s  
N a ti o n a l I n s t i t u t e s  o f  H ea lt h

B e th e sd a  14 , M ar yl an d

At  t h i s  p o in t in  ti m e , a  d is c u s s io n  o f  th e  pro ble m s en co u n te re d  w it h  

in a c t i v a t e d  p o l io m y e l i t is  v a c c in e  — S a lk  v acc in e  — i s  r e l a t i v e l y  s im p le .

Once th e  d i f f i c u l t i e s  w hi ch  w ere  en co u n te re d  in  1955  ha d been  su rm ou nt ed , 

th e r e  w er e no f u r th e r  p ro ble m s w it h  s a f e ty  in  th e  f i e l d .  The r e v is e d  s a fe ty  

t e s t i n g  p ro ced u re s in tr o d u c e d  i n  1955  ha ve  bee n c o n s i s t e n t l y  e f f e c t iv e  in  

p ro v id in g  a s a fe  p ro d u c t.  P ro ble m s do occu r on  o c c a s io n  i n  th e  co u rs e  o f  

m a h u fa c tu re  which  em ph as iz e th e  v a l i d i t y  o f  th e  re v is e d  t e s t  p ro ced u re s .

Some r e l a t i v e l y  m in or  pr oble m s hav e a r i s e n  fro m tim e to  ti m e  su ch  as th e  

p re se n c e  o f  p e n i c i l l i n  in  th e  v a c c in e  as o r ig in a l l y  p ro d u ced , b u t i t  i s  now 

p o s s ib le  r e a d i ly  to  o b ta in  v a c c in e  p re p a re d  w it h  o th e r  a n t i b i o t i c s .

The  in t ro d u c ti o n  o f  more s t r i n g e n t  m an u fa c tu ri n g  an d t e s t i n g  p ro ced u re s 

in  1955  wa s a s s o c ia te d  w it h  a f a l l  in  aver ag e p o te n cy . A lt hough  re m ain in g  

w i th in  th e  r e q u ir e d  po te ncy  l i m i t s ,  t h i s  was n e v e r th e le s s  u n d e s ira b le  in  a 

v a c c in e  w hi ch  i s  n o t 100 p e rc e n t  e f f e c t iv e  ev en  under  th e  b e s t  c o n d it io n s . 

D uri ng  th e  p a s t two y e a r s , how ever,  th e re  has  bee n a g r a t i f y i n g  r i s e  in  

th e  p o te n cy  o f  th e  av era g e  v a c c in e  re a c h in g  th e  m a rk e t,  w it h  in c r e a s e s  o f 

a s  much  a s  5 - fo ld  o r  m or e.  F ig u re s  1 , 2 , and  3 i l l u s t r a t e  th e  tr e n d  o f

♦ D e li v e re d  a t  th e  AMA M id w in te r S e s s io n , Symposium on P re s e n t  P o l io m y e l it is
Im m uniz a ti on , W as hin gto n, D. C.  Novem ber  30 , 19 60 , 12 :0 0 No on .
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th e  m ed ia n po te ncy  o f  a l l  l o t s  o f  v a c c in e  re le a s e d  up  to  J u ly  1,  I9 60 , 

p lo t t e d  on  a b im onth ly  b a s i s .  T h is  up wa rd  tr e n d  h as made i t  p o s s ib le  to  

c a l l  f o r  a g e n e ra l in c r e a s e  o f  50 p e rc e n t in  th e  l e v e l  o f  a c c e p ta b le  

p o te n c y . T h is  new po te ncy  re q u ir e m e n t w i l l  go in to  e f f e c t  e a r ly  in  196 1.

A v a r ie ty  o f  m u lt ip le  a n t ig e n  p re p a ra t io n s  c o n ta in in g  d ip h th e r ia ,  

te ta n u s  p e r t u s s i s ,  an d p o l io m y e l i t i s  a n ti g e n s  a r e  now a v a i l a b l e  and ca n be

r e a d i l l y  in te g r a te d  in to  th e  p e d i a t r i c  im m uniz at io n  re g im e . Su ch  p ro d u c ts  •

m ee t re q u ir e m e n ts  fo r  ea ch  o f  th e  in d iv id u a l  co m po ne nt s.  How ev er , a re c e n t 

r e p o r t  in d ic a te d  th e  p o s s i b i l i t y  o f  lo w er ed  p e r tu s s i s  po te n cy  in  some l o t s ,  

d e s p i te  s a t i s f a c to r y  t e s t s  perf o rm ed  by  b o th  th e  m a n u fa c tu re r  an d th e  NIH.

T h is  h a s  n o t bee n confi rm ed  an d th e  m a t te r  i s  a t  p r e s e n t  u n d e r la b o ra to ry  

i n v e s t i g a t i o n .  The re  h as bee n no  q u e s ti o n  co n ce rn in g  th e  p o te n cy  o f  th e  

p o l io m y e l i t i s  co m po ne nt s.

A noth er  p ro d u c t w hi ch  h as  r e c e n t ly  a t t r a c t e d  a t t e n t i o n  i s  a 

Pu r l f i e d p re p a ra t io n . The ad v a n ta g e s  o f  p u r i f i c a t i o n  a re  o b v io u s and th e  

p o s s i b i l i t y  o f  ac h ie v in g  h ig h e r  p o te n cy  th ro ugh  th e  c o n c e n t r a t io n  s te p  

u se d  f o r  su ch  p re p a ra ti o n s  i s  a t t r a c t i v e .  The po te ncy  re q u ir e m e n ts  a re  

th e  sam e a s  th o se  in  e f f e c t  f o r  o th e r  fo rm s o f  p o l io m y e l i t is  v a c c in e .

The s u c c e s s fu l s o lu t io n  o f  many o f  th e  pr ob le m s whi ch  hav e p re se n te d  

th em se lv e s in  co n n ec ti o n  w it h  p o l io m y e l i t i s  v a c c in e  s in c e  i t  ap p eare d  on 

th e  m ark e t h as be en  due to  th e  a d v ic e  o f  th e  T ech n ic a l Com mitt ee  on  P o l io ­

m y e l i t i s  V ac ci ne an d to  th e  h ig h  d e g re e  o f  c o o p e ra ti o n  w hi ch  h a s  e x is te d
«•

bet w ee n th e  P u b li c  H ea lt h  S e r v ic e , t h i s  C om m it te e,  an d th e  p h a rm a c e u ti c a l

m a n u fa c tu re rs  in v o lv ed .
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L iv e  P o l io v iru s  V ac cin e:

L iv e p o l io m y e l i t is  v acc in e  has bee n  on e o f  th e  m os t e x h a u s ti v e ly  

d is c u s s e d  p ro d u c ts  e v e r to  e n te r  in to  th e  re a lm  o f  s p e c i f i c  p ro p h y la x is .

A numb er o f  i n t e r n a t io n a l  an d o th e r  m ee ti n g s hav e b een  co nv en ed  to  c o n s id e r  

th e  d a ta  a s  th ey  hav e d e v e lo p e d .*  The  p ro ceed in g s  o f  many o f  th e s e  m ee ti n g s 

have  now be en  p u b li sh e d  ( 1 ,2 ,  3) and for m th e  d e f i n i t i v e  in fo rm a ti o n  on 

w hic h  our p re s e n t vi ew s o f  t h i s  p ro d u c t ca n be  b a se d . R e g re ta b ly , c o p ie s  

o f  many o f  th e se  do cu m en ts  a r e  s c a rc e .

The  P u b li c  H e a lt h  S e rv ic e  e a r ly  a n t i c ip a te d  th e  d e la y  in  g e n e ra l 

a v a i l a b i l i t y  o f  th e  v a c c in e  whi ch  wo uld o ccu r i f  r e g u la t io n s  r e l a t i n g  to  

m an u fa c tu re  an d t e s t i n g  w er e n o t in  e x is te n c e  by  th e  ti m e m a n u fa c tu re rs  

m ig h t app ly  fo r  l ic e n s e s  und er th e  p ro v is io n s  o f  th e  P u b li c  H ea lt h  S e rv ic e  

A c t.  C o n seq u en tl y , th o se  o f  u s who a re  r e s p o n s ib le  f o r  l ic e n s u re  ha ve  t r i e d  

to  ke ep  c u r re n t  on  a l l  a v a i l a b l e  la b o ra to ry  an d f i e l d  in fo rm a ti o n . T h is  

h a s  bee n done  th ro ugh  th e  a c t i v i t i e s  o f  th e  P u b li c  H e a lt h  S e rv ic e  Co mmittee  

on  L iv e P o l io v iru s  V acc in e . Num erous m ee ti n g s  ha ve  bee n  h e ld  w it h  i n t e r e s t e d  

p a r t i e s  an d , th an k s to  th e  e x c e l le n t  c o o p e ra ti o n  o f  i n v e s t i g a to r s  and  

p o t e n t i a l  m a n u fa c tu re rs , a l l  hav e bee n k e p t in fo rm ed  o f  th e  r e s u l t  o f  

im p o rt a n t s tu d ie s  ev en  b e f o re  th ey  w er e p u b li sh e d .

The  Co mmittee  h as  p re p a re d  a  numb er o f  r e p o r t s .  The l a t e s t  one

( 4 ) ,  re le a s e d  on  A ug us t 2 4 , i s  a summary  o f  re co m m en da tions  bas ed  upon

th e  f i e l d  an d la b o ra to ry  e x p e r ie n c e  w it h  th e  K opr ow sk i,  L e d e r le , and S ab in

* 1 . F i r s t  I n t e r n a t i o n a l  C onfe re nce  on  L iv e P o l io v iru s  V acc in e , W as hin gto n, 

D.C . Ju ne 1959
2 . I9 60  Symposium on  P o l io  V acc in es,  New ark  N .J . ,  A p r i l  20 , 1960

3 . S o v ie t- A m eri can  M e e ti n g , Moscow, May 196 0
4 . S o v ie t 4 th  I n t e r n a t i o n a l  S c i e n t i f i c  C onfe re nce  on  P o l io m y e l i t i s ,

Moscow,  May 1960
5 . Se cond  I n t e r n a t i o n a l  C onfe re nce  on  L iv e P o l io v i ru s  V acc in e s ,

W as hin gto n, D. C . , Ju n e  1960
6 . 5 th  I n t e r n a t io n a l  P o l io m y e l i t i s  C o n fe re n ce , C op en ha ge n,  J u ly  1960
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s e t s  o f  s t r a i n s .  The Com m it te e recommende d th e  u se  o f  th e  S ab in  Type 

1 , 2 and  3 s t r a i n s  b u t n o te d  t h a t  th e  Typ e 3 s t r a i n  had  some u n fa v o ra b le  

f e a tu r e s  and  th a t  a se a rc h  f o r  a s u p e r io r  Type 3 s t r a i n  sh o u ld  be  c o n ti n u e d .*

I t  a ls o  reco mmende d t h a t  th e  S ab in  Type 1 s t r a i n  be  u se d  a s  a re fe re n c e  

in  th e  co nduct  o f  th e  n e u ro v iru le n c e  t e s t s .  I n  a d d i t i o n , th e  Co mm ittee  

e x p re sse d  th e  view  th a t  th e  u se  o f  l i v e  p o l io v i ru s  v a c c in e  was more 

a p p r o p r ia te  on  a comm un ity  th a n  on  an  in d iv id u a l  b a s i s .  T h is , o f  c o u rse , 

a l lu d e s  to  some s p e c ia l  f e a tu r e s  o f  l i v e  p o l io v i ru s  v a c c in e : th e  f a c t  th a t  

i t  i s  an  o r a l  v a c c in e ; th e  e a s e  o f  u se  on  a la rg e  s c a l e ,  t h a t  th e re  i s  th e  

p o s s i b i l i t y  o f  in te r f e r e n c e  by  o th e r  e n te ro v iru s e s  an d ev en  by  v acc in e  

s t r a i n s  use d in  o th e r  p e r s o n s ; th a t  Im mu no logic and  e p id e m io lo g ic  s u r v e i l la n c e  

n eeds to  be  m a in ta in e d ; an d t h a t  th e  v acc in e  m us t be  u se d  q u ic k ly  on ce  i t  i s  

th aw ed . The p ro p o sa l fo r  co m m un ity- wid e use  a l s o  r e f l e c t s  th e  ma nn er  in  

w hic h  th e  v accin e  had  bee n m ost  s u c c e s s fu l ly  use d in  th e  f i e l d .  The 

Com m itt ee  d id  n o t mean to  im ply  t h a t  th ey  c o n s id e re d  i t  dangero us to  use

th e  v a c c in e  on  an  in d iv id u a l  b a s is .* *

C o n c u rr en tl y  w it h  th e  A ug us t 24 r e p o r t  and lo o k in g  fo rw ar d  to  th e  

e v e n tu a l  l ic e n s in g  o f  o r a l  v a c c in e , a s e t  o f  re co m m en da tion s was p re p are d  to  

g u id e  p ro sp e c ti v e  m a n u fa c tu re rs . The se  re co m m en da tion s became  a v a i la b le  on  

A ugust  26 and  s e t  f o r th  th e  n e c e s s a ry  p ro c e d u re s , t e s t s ,  e t c .  to  be  a p p li e d

in  th e  m anufa ctu re  o f  l i v e  p o l io v i ru s  v a c c in e . The re conm endatl ons ha ve
* In  i t s  re co m m en da tion s th e  P u b li c  H e a lt h  Co mmittee  w en t a l i t t l e  f u r th e r  th an  

th e  Wor ld H ea lt h  O rg a n iz a ti o n  E x p ert  Co mmittee  on  P o l io m y e l it i s  which  met in  
W as hin gto n on  Ju ne  13 th ro u g h  16, 19 60 . The r e p o r t  o f  th e  WHO Co mmittee  (5 ) 
n o te d  th a t  a m a jo r it y  c o n s id e re d  t h a t  th e  S ab in  Type 1 an d Typ e 2 s t r a in s  
app ro ac hed  mo re c lo s e ly  to  th e  op tim um  th an  d id  th e  o th e r  s t r a i n s ,  bu t r e ­
f ra in e d  fro m e x p re ss in g  a  p r e fe re n c e  fo r  an y o f  th e  Ty pe  3 s t r a i n s  a v a i l a b le .

**  T h is  concep t i s  a l s o  e x p re ss e d  in  th e  World H e a lt h  O rg a n iz a ti o n  E xpert  
Com mitt ee  r e p o r t  (5 ) w it h  th e  w o rd s,  " . . . . A l l  pr og ra m s b o th  w ith in  th e  c o u n tr y  
an d ev en  o u ts id e  th e  b o rd e rs  o f  a p a r t i c u l a r  c o u n tr y  sh o u ld  be  c a r r ie d  o u t 
on  a c o o rd in a te d  b a s i s . "
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now bee n in c o rp o ra te d  i n t o  a N o ti ce  o f  Pro pose d R ule  Ma king  which  ap peare d  

on  pa ge  11111 o f  th e  F e d e ra l R e g is te r  o f  Novem ber  2 3 , 19 50 , le a d in g  th e  

way to  th e  e v e n tu a l a d o p ti o n  o f  r e g u la t io n s  under  w hi ch  l i v e  p o l io v i ru s  

v a c c in e  ca n be  m an u fa c tu re d  a s  a li c e n s e d  p ro d u c t.

The  pro ble m s to  b e  fa ced  in  th e  p ro d u c ti o n  an d u se  o f  a s a fe  and 

e f f e c t i v e  l iv e  p o l io v i r u s  v acc in e  can n o t be  cov ere d  in  d e t a i l  w i th in  th e  

sc ope o f  t h i s  p r e s e n ta t io n .  They f a l l  in to  th r e e  g e n e ra l a r e a s :  (a )  s t r a i n  

s e l e c t i o n ;  (b ) m a n u fa c tu ri n g  pr oble m s;  (c ) u t i l i z a t i o n  pro b le m s.

(а )  STRAIN SELECTION. T his  i s  p ro b ab ly  th e  m ost  im p o rt an t s in g le  

pr ob le m  an d m ost  o f  th e  i n i t i a l  r e s e a rc h  wa s fo cu ssed  up on  i t .  I n ­

fo rm a ti o n  on  th e  fo ll o w in g  i s  c o n s id e re d  to  be n e c e s sa ry  in  a r r iv in g

a t  a d e c is io n  on  s t r a i n  s e le c t io n :

(1 ) Low n e u ro v iru le n c e  fo r  mon ke ys .

(2 ) G en e ti c  s t a b i l i t y  (o r s t a b i l i t y  on  hum an p a s sa g e ) .

(3 ) C a p ac it y  to  sp re a d  fro m v a c c in a te d  to  n o n -v a c c in a te d  p e rso n s .

(4 ) O cc urr ence  an d d eg re e  o f  v ir e m ia .

(5 ) G en e ti c  m a rk e rs .

(б ) E x p e ri en ce  g a in e d  fro m f i e l d  s tu d ie s  r e l a t i v e  to  s a fe ty  and

e f f e c t iv e n e s s  o f  th e  v a c c in e .

A par t fro m t h e i r  b a s ic  im mun olog ic d i f f e r e n c e s  th e  ty p es  o f  p o l io v i ru s

d i f f e r  in  o th e r  wa ys  an d p la y  d i f f e r e n t  r o le s  in  th e  ep id em io lo g ic  and  o th e r  

f e a tu r e s  o f  p o l io m y e l i t i s .  T h is  me ans th a t  r i g id  g e n e r a l i z a t io n s  co n ce rn in g

th e  p r o p e r t ie s  l i s t e d  ab ove ca nno t be  made on an  i n t e r - t y p i c  b a s i s .

Low N e u ro v ir u le n c e . N e u ro v ir u le n c e  fo r  mo nkeys i s  a p ro p e r ty

w hic h ca n be  t e s te d  fo r  i n  th e  la b o ra to ry  and  w hi ch  h as  some c o r r e la t i o n
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w it h  s a f e ty  in  man. T h is  p ro p e r ty  fo rm ed  th e  o r ig in a l  b a s is  f o r  s e le c t io n  

o f  c a n d id a te  s t r a i n s  fo r  i n i t i a l  t e s t i n g .  I t  i s  w e ll  r e c o g n iz e d , w it h  

c e r t a i n  e x c e p t io n s , th a t  n e u ro v ir u le n c e  in  man i s  r e l a t e d  to  n e u ro v ir u le n c e  

f in d in g s  in  mon ke ys . Fo r in s ta n c e , s t r a i n s  w hi ch  cau se  p a r a ly s i s  in  man 

a ls o  cau se  p a r a ly s i s  in  mon ke ys , s t r a i n s  w hi ch  ca use  l e s s e r  d e g re e s  o f  

p a r a ly s i s  in  man a re  s im i la r ly  l e s s  v i r u l e n t  fo r  mon ke ys , an d we now know 

th a t  many s t r a i n s  e x i s t  w hic h , w h il e  c a u s in g  ev id en ce  o f  in f e c t io n  in  

mon ke ys , a p p a re n t ly  ca use  no d i s c e r n i b l e  d is e a s e  in  man. Thu s,  th e r e  i s  

a g ro ss  c o r r e la t i o n  bet w ee n n e u ro v ir u le n c e  in  monke ys an d n e u ro v ir u le n c e  

fo r  man.  The e x a c t r e la t io n s h ip  wou ld  be  d i f f i c u l t  to  d e te rm in e  an d , 

b ecause  o f  th e  dan ger  to  human b e in g s  in h e r e n t  in  an  e x p e r im e n ta l ap pro ach  

to  t h i s  p ro b le m , i t  wo uld  be  an  im pro per l i n e  o f  i n v e s t ig a t io n .  I t  i s  

c o n s id e re d , t h e r e f o r e ,  th a t  o th e r  th in g s  b e in g  e q u a l,  we g iv e  p re fe re n c e  

to  th e  u se  o f  s t r a i n s  hav in g  th e  lo w es t deg re e  o f  n e u ro v ir u le n c e  fo r  mon ke ys .

G e n e ti c  s t a b i l i t y . I t  i s  t h e o r e t i c a l l y  d e s i r a b le  fo r  a l l  s t r a i n s  to  

be  g e n e t i c a l l y  s t a b le .  Ho we ver, a l l  th e  s t r a i n s  which  ha ve  be en  s tu d ie d  

hav e show n la c k  o f  s t a b i l i t y  o f  v a ry in g  d e g re e . But  th e re  has been  no 

in d ic a t io n  in  th e  f i e ld  e x p e ri en ce  t h a t  t h i s  deg re e  o f  g e n e ti c  i n s t a b i l i t y  

h as bee n o f  s ig n i f ic a n c e  to  r e c ip i e n t s  o f  th e  v acc in e  an d to  t h e i r  c o n ta c ts .

C a p a c it y  to  sp re a d . A ll  o f  th e  s t r a i n s  s tu d ie d  e x h ib it e d  t h i s  

p ro p e r ty  to  some d eg re e ; ho w ev er , c a p a c it y  to  sp re ad  a p p ea rs  to  be  l e s s  th an  

th a t  o f  w il d  s t r a i n s  o f p o l io v iru s  a n d , ex cep t fo r  some r e p o r ts  o f  i n s t i t u ­

t i o n a l  s p re a d , a l l  o f  th e  v a c c in e  s t r a i n s  w er e li m ite d  in  t h e i r  c a p a c it y  

to  sp re ad .

O ccurr ence  an d d eg re e  o f  v i r e m ia . T h is  p ro p e r ty  wa s in a d e q u a te ly

s tu d ie d  p r i o r  to  th e  co nduct  o f  th e  l a r g e  s c a le  f i e l d  t r i a l s .  The in fo rm a ti o n
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now a v a i l a b l e ,  w h il e  s t i l l  in c o m p le te , in d ic a te s  t h a t  some v ir e m ia  i s  

en c o u n te re d  in  th e  c a s e  o f  th e  L ed e rl c  Type 1 an d Type 3 s t r a i n s  a s  w e ll  a s  

w it h  th e  S ab in  Typ e 2 s t r a i n .  I t  has n o t bee n  en c o u n te re d  w it h  th e  S ab in  

Ty pe  1 o r  Type 3 s t r a i n s .  I t  sh ou ld  be  rem em bered t h a t  o u r a b i l i t y  to  

d e t e c t  v ir e m ia  de pen ds to  some  e x te n t  on  th e  s e n s i t i v i t y  o f  th e  t e s t s  u se d .

In  th e  ca se  o f  th e  S ab in  Ty pe  1 and Type 3 s t r a i n s ,  w he re  t h i s  p ro p e r ty  

w ou ld  be th e  m os t c r i t i c a l ,  v ir e m ia  has n o t bee n  e n c o u n te re d  an d th e  

n e u ro v ir u le n c e  c h a r a c t e r i s t i c s  o f  th e se  s t r a i n s  a r e  a l s o  lo w. The  S ab in

> Ty pe  2 s t r a i n ,  a lt h o u g h  i t  does r e s u l t  in  some v ir e m ia , h a s  a low n e u ro ­

v i r u le n c e  an d o th e r  p r o p e r t i e s  whi ch  le a d s  us to  co n c lu d e  t h a t  t h i s  s t r a i n  

i s  s u i t a b l e  fo r  u se  an d does n o t p re s e n t an y h a z a rd .

G en e ti c  m a rk e rs . Th e s o - c a l le d  g e n e t ic  m ark ers  a r e  o f  im port an ce in  

a s s u r in g  th a t  th e  v i r u s  in  th e  v acc in e  h as n o t under gone an y o th e rw is e  

u n d e te c ta b le  ch an ges  d u r in g  th e  co u rs e  o f  m an u fa c tu re  an d t h a t  w il d  s t r a i n s  

h av e  n o t be en  in a d v e r te n t ly  in tr o d u c e d .

F ie ld  e x p e r ie n c e . The u l t im a te  a s se ssm en t o f  th e  v a c c in e  i s  in  th e  

f i e l d  an d t h i s  e x p e r ie n c e  p ro v id e s  th e  in fo rm a ti o n  w hi ch  mak es  i t  p o s s ib le  to  

a c c e p t  th e  g e n e ra l u se  o f  o r a l  v a c c in e s  w it h  c o n f id e n c e . S in ce  i t  i s  n o t 

p o s s ib le  to  s e l e c t  s t r a i n s  w hic h  a l l  show e q u a ll y  fa v o ra b le  p r o p e r t ie s  th e re  

m ust  be c le a r  c u t e v id en ce  o f  s a f e ty  and e f f e c t iv e n e s s  a s  dem on str a te d  in  man. 

S a t i s f a c t o r y  e x p e r ie n c e  w it h  10 0, 000  s u s c e p t ib le s  h as  been  recommende d as

B  e v id e n c e  o f  s a fe ty  an d a h ig h  l e v e l  o f  a n ti b o d y  c o n v e rs io n  (9 0 p e rc e n t o r

b e t t e r )  a s  ev id ence  o f  e f f e c t iv e n e s s .

L iv e p o l io v i ru s  v a c c in e  h as  bee n l i t t l e  use d  in  th e  U n it ed  S t a t e s .

The d eg re e  o f  us e o f  k i l l e d  v a c c in e  p re se n te d  a s i t u a t i o n  th a t  wa s n o t
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id e a l  fo r  s tu d y in g  th e  l i v e  v a c c in e , w hi ch  in  on e form  o r  a n o th e r  h as  be en  

w id e ly  s tu d ie d  in  some a re a s  o f  th e  w orl d  an d w id e ly  use d  in  o th e r s .  The 

r e p o r t  o f  th e  Wor ld H ea lt h  O rg a n iz a ti o n  E x p ert  Co mmitt ee  on  P o l io m y e l it is  

in d ic a te s  t h a t  ap p ro x im ate ly  5 0 ,0 0 0 ,0 0 0  p e rs o n s  ha ve  re c e iv e d  S ab in  s t r a i n s ,  

5 ,0 0 0 ,0 0 0  to  7 ,0 00 ,0 00  Kop ro wsk i s t r a i n s ,  and ap p ro x im ate ly  2 ,0 0 0 ,0 0 0  th e  

L e d e rl e  s t r a i n s .  R ec en t in fo rm a ti o n  in d ic a te s  th a t  a s o f  Novem ber  1 a t o t a l  

o f  235 ,0 0 0 ,0 0 0  dose s p re p are d  fro m S a b in  s t r a i n s  hav e bee n  g iv e n  to  some 

7 4 ,0 0 0 ,0 0 0  p ers o n s in  th e  U .S .S .R . w it h  r e p o r te d  su c cess  ev en  th ough th e 

t e s t i n g  an d m an u fa c tu ri n g  re q u ir e m e n ts  a r e  l e s s  r i g id  th a n  th o se  pro po se d 

fo r  v a c c in e  to  be  m anufa ct u re d  in  th e  U .S .A .

I  hav e  dw elt  on  th e  p ro ble m s o f  s t r a i n  s e le c t io n  b ecau se  o f  t h e i r  g re a t  

im p o rt a n c e . Now l e t  me m en ti on  b r i e f l y  th e  o th e r  two g e n e ra l ty p e s  o f  pr ob le m s 

t h a t  m ust  be so lv ed :

(b ) MANUFACTURING PROBLEMS. The se  r e l a t e  to  th e  p r e p a r a t io n  o f  a 

s a fe  an d e f f e c t iv e  v acc in e  fro m th e  s e le c te d  s t r a i n s .  In v o lv ed  h e re  a r e  th e  

d i f f i c u l t i e s  en coun te re d  w it h  a d v e n t i t io u s  a g e n ts  d e r iv e d  fro m th e  monkey 

k id n ey  c e l l  c u l t u r e s .  The se  a g e n ts  can  m u lt ip ly  in  th e  t i s s u e  c u l tu r e  c e l l s  

d u r in g  th e  gr ow th  ph as e o f  th e  l i v e  p o l io v i r u s . Mo st o f  th e s e  a g e n ts  a re  

v i r u s e s ,  many o f  whi ch  a r e  u n id e n t i f i e d  an d wh ose p r o p e r t ie s  a r e  n o t know n. 

D e te c ti n g  su ch  a g e n ts , p re v e n ti n g  a c c id e n ta l  co n ta m in a ti o n  w it h  o th e r  v ir u s e s  

in c lu d in g  w il d  p o l io v iru s  s t r a i n s ,  an d r e t a in in g  s t r a i n  p r o p e r t i e s  a re  o n ly  

a text  o f  th e  d i f f i c u l t  ta s k s  th a t  c o n f ro n t  th e  m a n u fa c tu re rs . To p re v en t 

ch an ges  in  th e  s t r a i n  p r o p e r t ie s  th e y  m us t u se  a r i g id  se ed  v i r u s  sy st em  

an d s tu d y  v i r u s  m ark ers ; an d f i n a l l y ,  th ey  m us t d em o n s tr a te  t h a t  th ey  ca n 

c o n s i s t e n t l y  pro duc e a s e r i e s  o f  s a t i s f a c t o r y  l o t s  o f  v a c c in e .
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(c )  UTILIZATION PROBLEMS. T his  in c lu d e s  su ch m a t te r s  a s do sa ge  o f  

th e  v acc in e  an d th e  c o n d i t io n s  encou n te re d  in  lo c a l  an d r e g io n a l  s i t u a t i o n s ,  

ep id em ic  u s e , e t c .  w hic h  D r.  La ng muir  w i l l  d is c u s s  in  g r e a te r  d e t a i l .

C onc lu si ons

I t  wo uld be f a i r  to  sa y  th a t  th e  r e s u l t s  o f  la b o ra to ry  and f i e l d  

s tu d ie s  to  d a te  hav e now e s ta b l is h e d  th e  v a l i d i t y  o f  l i v e  p o l io v i ru s  v a c c in e  

a s  a  p r in c ip le .  A c tu a l ly  t h i s  was p r e d ic ta b le  b ecau se  o f  th e  s i m i l a r i t y  

bet w ee n l i v e  p o l io v i r u s  v a c c in e  and th e  mode o f  n a tu r a l  a c q u i s i t io n  o f  

im m un ity  a g a in s t  p o l io m y e l i t i s .  The  main d i f f e r e n c e  b e in g , o f  c o u rs e , t h a t  

w it h  l i v e  p o l io v i ru s  v a c c in e  th e p ro c e ss  can  be  k e p t und er c o n tro l  an d 

c a r r ie d  o u t w it h  s t r a i n s  p o ss e s s in g  know n p r o p e r t i e s .  R equir em en ts  fo r  su ch  

v a c c in e s  hav e now been  d evelo ped  b u t a t  th e  p r e s e n t  ti m e th e re  a re  no 

l i c e n s e  a p p l ic a t io n s  p e n d in g , nor a r e  we in  a p o s i t i o n  to  p r e d ic t  th e  

a v a i l a b i l i t y  o f  v a c c in e  be yo nd  th e  g e n e ra l s ta te m e n t on  th e  s u b je c t  b e in g  

made h e re  to day  by  D r.  B urn ey .
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4
Five and one-half years ago, w he n the Salk vaccine first became 

available, some epidemiologists, including the present speaker, were 

hopeful that the disease could rapidly be eradicated. Since that t ime, 

its incidence has declined due in large measure to the use of thl r 

vaccine. But polio seems far from being eradicated. The dreamed-for 

goal, has not been achieved. In fact many students of the problem 

question that eradication of poliomyelitis infection with Inactivated 

vaccine is a scientifically tenable concept.

Soon a basically new type of poliovirus i  m rm i n i  7.Rtl nn, the oral 

vaccine, will be entering the picture. Dr. Albert B. Sabin, one of the 

developers of an oral vaccine, is now calling for the eradication of 

poliomyelitis, arguing that the oral vaccine makes this scientifically 

possible. It is pertinent, therefore, at this symposium to review the
w

experience of the past five and one-half years, both from the practical 

and the scientific points of view. It may be worthwhile to examine the

*Delivered at the AMA Midwinter Session, Symposium on Present
Poliomyelitis Immunization, Washington, D. C. November 30, i960, 12:00 
Moon.
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reason for the failure of the first prediction and to accept the 

possibility of achieving the ideal goal that has been set for us.

Is it possible to eradicate poliomyelitis through the use of 

either Salk-type or oral vaccine or of some appropriate combination

of both? Can we define the conditions that must be met to achieve

this goal?

From the practical point of view, it is obvious that the 

optimists for eradication in 1955 made a basic miscalculation. They 

overestimated the degree of popular acceptance of the killed vaccine.

In the first place, they certainly did not anticipate the tragic 

episode in which a number *f children contracted polio after 

vaccination. There followed long delays in production and distribution 

while the problems of safety and availability were worked out. While 

these problems have now been solved with new and improved products, 

it is probable that some of the disturbing effects of this episode 

are still being felt in some parts of the country among some population 

groups. The most serious of these effects, of course, is the reluctance

to accept immunization.

Whatever the reasons, it is evident that an overestimate of 

potential vaccine acceptance was made. Large parts of the population 

still remain unimraunized or only partially protected in spite of 

unprecedented national publicity and large Federal subsidies at the 

initiation of the program. As Dr. Alexander has emphasized, less than 

32jf> of the population under to years of age has yet received the

recommended full course of three doses plus the booster. More



40 POL IO VACCINES

s ig n if ic a n t i s  th e fa c t th a t im mu niz ation  ac ce pt an ce  ha s be en  fa r  

from  un ifo rm . Large " is la nds"  o f poorl y vac ci nat ed  popu la ti on  

grou ps  e x is t—in  ou r c it y  slu ms, in  is o la te d  and e th n ic a ll y  d is t in c t  

comm unitie s, and in  many ru r a l a re a s . To an in cre asi ng  deg re e,  as 

Dr . Al ex an de r has shown, ep idem ics and  ou tb re ak s o f p o li o m y e li ti s  

are  becoming li m it ed  to  th ese  gro up s.

Whatever th e re as on s f o r  no n- ac ce pt an ce  6 f th e  p re se n t va cc in e 

we, in  th e  med ical and h e a lt h  p ro fe ss io n s , hav e fa il e d  to  re ac h th es e 

grou ps  w ith an e ff e c ti v e  educa ti ona l ap pe al  su pp or ted by th e  ne ce ss ar y 

communi ty-wide o rg an iz a ti on .

From th e th e o re ti c a l p o in t o f vie w,  th ose  who hoped fo r  

e ra d ic a ti o n  of p o li om yeli ti s w it h  th e  Sa lk  va cc in e were  no t aware 

of i t s  li m it e d  ca pacit y  to  p re v en t in fe c ti o n  o f th e  al im enta ry  t r a c t .  

Whil e th e  s c ie n ti f ic  ev iden ce  remains  c o n tr o v e rs ia l,  th e re  i s  a 

s u b s ta n ti a l amount o f da ta  to ii ow  th a t th i s  va cc in e pr od uc es  on ly  

se ro lo g ic a l immunity. Thu s, a lt hough i t  pre ven ts  p a ra ly s is , i t  may 

no t in fl u en ce  th e  ca pacit y  to  sp re ad  th e in fe c ti o n .

The ep id em io lo gi ca l ev id en ce , on th e  o th e r han d, le ad s to  a 

d if f e re n t co nc lu si on . The in c re as in g  tr end  fo r  p o li o m y e li ti s  ou tb re ak s 

to  be co nf in ed  to  se le c ti v e  and is o la te d  groups  of po orl y vac ci nat ed  

pe rs on s w ith ou t sp re ad ing to  co nt ig uous  are as where v acc in a ti on  le v e ls  

ar e  h ig her i s  be li ev ed  by some ep id em io lo gis ts  to  in d ic a te  a ra th e r 

marked e f f e c t  of Sal k-t yp e vacc in a ti o n s on li m it in g  community sp read  

of w ild  v ir u s .



POLIO VACC INES 41

Thus some scientists believe that the Salk vaccine cannot

achieve eradication and that to eliminate the paralytic form of the 

disease essentially 100^ of the population must be fully immunized. Other 

scientists believe that a somewhat lower immunization level would be

sufficient to break the chain of infection. Whichever group is correct, 

it is certain that the present levels of immunization are too low and too
*

nonuniform to expect the elimination of the disease.

When a new oral vaccine becomes available, both scientific and

• practical administrative considerations will clearly enter into their 

effective use. These oral vaccines have several obvious advantages over

the inactivated vaccine. They can be given by mouth in a sweet syrup or 

candy form thus obviating the unpleasant and awkward hypodermic syringe. 

They can bring substantial alimentary tract immunity as well as circulating 

antibodies and thus should prevent natural reinfection and spread and the 

vaccine viruses may spread to siblings, parents and others in close 

association with the vaccinated person, thus conferring additional immunity

within the group.

Oral vaccines, however, have the same basic limitations of the 

present Salk-type vaccine; namely the need for repeated doses. According 

to Dr. Sabin's recommendations, supported by many others, the oral vaccine 

must be fed as a monovalent antigen at intervals of at least six weeks.

It also seems best to start at about three months of age. It may be 

desirable, moreover, to feed a final dose of triple vaccine at about one

• year of age, or about six months after the three monovalent feedings,
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in  ord er to  co rr ec t any f a i lu r e s  of one of th e  pr ec ed in g do se s to  ta ke.

The much ho pe d- fo r s in g le  dose o f t r iv a le n t  vac ci ne , in  ‘b r ie f , ha s no t 

m a te ri a li z e d .

Thu s, re gard le ss  o f th e  many ad va ntag es  of th e  o ra l va cc in e,  a 

sy st em at ic  se ri e s  of  im mu niza tio ns  ac co rd in g to  an o rd e rl y  sche du le  rwiw lns 

a b a s ic  re qu irem en t.

Four ge ne ra l methods ha ve  been  prop osed  fo r us e of th e  o ra l va cc in e 

which a re  under st ud y.  These  a re : ( l )  community-wide  im mu niz ation ; (2 ) 

se le c te d  a re a  immu niz ation ; (3 ) in fa n t im mu niz ation ; (h ) ep ide mi c co n tr o l.  

The r e la t iv e  m er it s and seme o f th e  pro ble ms  which can be a n ti c ip a te d  with  

eac h o f th ese  us es  w il l be  d is cuss ed .

Community-wide im mu niza tio n su gg es ts  a pop ul ar  and glamorous form 

of u se . Community im mu niz ation  w ith vac ci ne s ha s be en  us ed  in  th e  So vi et  

Union and in  ne ighb or ing co u n tr ie s  in  prob ab ly  100 m il li o n  pers ons.  I t  

ha s be en  re port ed  to  be  h ig h ly  su ccessf u l.  Thi s form of use  ha s a ls o  been 

app li ed  in  c e rt a in  coun tr ie s and se le c te d  ar eas of o th er co u n tr ie s  in  

C en tr al and  Sou th America. R ep or ts  from  th ese  coun tr ie s re v e a l va ry ing

su ccess .

In  th i s  co un try,  o ra l vaccin es hav e been us ed  on a  community-wide 

b a s is  in  Miami and w ith  c e r ta in  age gro ups in  C in c in na ti , Roc he ster  and 

It h a c a . Plac eb o con tr o l f i e ld  t r i a l s  hav e a ls o  been  un de rtak en  in  Se ve ra l 

com mu nit ies  in  Minn eso ta.  The su cc es s of th ese  American t r i a l s  ha s s t i l l

to  be  ev alu ate d .

The ap p li ca ti o n  of th i s  method of us e in  th e  S ovie t Union  i s  un de r­

st andab le . Rus si a has in  re cen t years  been ex pe ri en ci ng  in c re as in g
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incidence of poliomyelitis in an essentially unimmunized population 

and the mass use had the obvious advantage of being the easiest way to 

immunize these populations. An essential feature of the Russian plan 

includes a comprehensive program for the immunization of all infants 

beginning at three months of age. This plan involves a course of six 

feedings, first of monovalent vaccine, followed later by multivalent 

combination of types.

In Nicaragua in 1958, oral vaccines were used during and after 

an epidemic of Type II poliomyelitis. While a systematic plan for the 

continuing immunization of infants was developed, it was not fully success­

ful in execution. In the late months of 1959 and early months of i960, only 

1 and l/2 years later, a moderately severe epidemic of Type I poliomyelitis 

occurred. The cases appeared largely in children who had not received the 

oral vaccine at the time of the previous epidemic or who had been born 

subsequent to it and had not been vaccinated. Thus, while the vaccine 

undoubtedly conferred immunity on the recipient, the program as carried 

out equally clearly failed to eradicate the disease frcm the country.

In other countries where mass programs have been conducted, such as Costa 

Rica, a continuing incidence of cases is still being reported.

In the United States, the community-wide programs that have been 

conducted have met with varying community responses. In Miami, it is 

estimated that approximately 80# of the population from infancy to UO 

years of age responded. In this program only a single dcsesof triple 

vaccine was tried. The proponents of the program admit that it would be 

extremely difficult to achieve equally great responses to a second or 

third course of feeding. Further study is needed of the residual groups
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that failed, to respond in the community-wide program. It may be confidently 

expected that many of the nonresponders consist of those who had not 

accepted the Salk-type vaccine; whereas the most response will likely be 

found among those with the highest levels of past immunization.

Thus, the indications for community-wide use need the most careful 

consideration. Such programs would be of value only when it would be 

possible to assure essentially complete response for three properly spaced 

doses from the population age group designated in the program. Furthermore, 

no such program should be contemplated, in my opinion, until an adequate 

plan to insure the complete immunization of all newborn infants within 

their first year of life has been organized on a continuing basis. Few, 

if any communities in the United States, have such an organization now. To 

undertake a community-wide program without a continuing infancy program 

is to invite a repetition of the Nicaragua experience.

Selected area immunization as distinct from community-wide immuniza­

tion would seem to have many applications in this country. It should be 

possible by simple advanced planning, including prior sample surveys and 

analysis of past poliomyelitis incidence, to delineate the areas needing 

special attention. Immunization campaigns with oral vaccine could be 

concentrated in select areas on a precinct, block, or even house-to-house 

basis. Each campaign could be adapted to the particular interests and 

special cultural pattern of the selected area. Each single campaign would 

provide useful experience in developing the program. While lacking in 

popular glamour, such campaigns should become eventual valuable adjuncts 

to the total community program of poliomyelitis control. I should make
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I should, make very clear in presenting these observations on 

community-wide or selected area immunization that no decision has been 

reached on any of these patterns. The Surgeon Genera l’s Committee on 

Poliomyelitis Control will consider these and other matters and make their

recommendations to the Surgeon General.

Infant immunization should be recognized as the primary necessity 

of any program for the eradication or even for the effective control of 

poliomyelitis. With the peak incidence of paralytic poliomyelitis now 

falling within the 1-2 year age group, it is obvious that the immunization 

program must reach a high proportion of infants. Those newborns whose 

parents seek regular pediatric supervision will be adequately protected on 

schedule. So will many of the infants, coming within the sphere of well-baby 

conferences and health department clinics. The children falling between 

these two types of services will suffer. To reach them will require well- 

planned community organization. From my experience I believe that an 

individual record based on the birth certificate, with appropriate follow­

up, will be necessary.

Epidemic control also may became one of the valuable uses of the 

oral vaccines. They possess certain characteristics that are uniquely 

applicable to such use. Ease of administration, rapidity of the antibody 

response after feeding, and a potentially ready acceptance by the public—  

all favor the oral vaccines for epidemic control.

In this country in recent years the surveillance of epidemics has 

been intensified. Most of them have been promptly recognized at their outset 

Typing of the causative strains of poliovirus, in particular, has usually 

been prompt.

68776 0 — 61------ 4
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If a practical control measure with a prompt reaction, such as 

the oral vaccines were known to be available, future epidemics should 

be identified even more rapidly. Each first case of poliomyelitis disease 

in any community indicates that the virus is already quite widely spread.

The first case should call for an alert. Subsequent cases should stimulate 

prompt action. To achieve full potential value of all vaccines for epidemic 

control will require an intensified surveillance of all cases of poliomyelitis 

and of the polio-like diseases throughout the country. Prompt and 

reliable virus diagnostic services mustbe generally available. An  

adequate epidemic reserve of all vaccine that could be made immediately 

available as soon as the indications were recognized would facilitate the 

most effective epidemic control.

In the immediate future, before the oral vaccines become available, 

what should the program be? The answer is obvious. Salk-type vaccines 

are now available. They are of proved potency. They should be used 

extensively. No one who has not yet been immunized should wait for the 

oral vaccine. Anyone who is only partially immunized should be urged to 

complete his series, including the fourth or booster dose. Most of the

cases of poliomyelitis that will occur between now and the time that oral 

vaccines become available will arrive in this unimmunized or Incompletely 

immunized group. There is no basis for delay.

Finally, in the period after oral vaccines become available will 

there be a sound basis for the use of the Salk-type vaccines? The answer, 

in my  opinion, is "yes." The two types of vaccine will be in fair competition

Many physicians and health officers may choose to convert to the new product
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because of its many apparent advantages. Others may continue to be 

satisfied with their experience with the Salk-type vaccine and with its 

incorporation in a systematic immunization schedule with the quadruple 

antigens. They may wish to watch and wait a little while for more 

experience to accumulate. It is difficult to predict how the two products 

will prosper. New developments in vaccine and as yet unanticipated events 

in the epidemiology of poliomyelitis may still occur. It is possible that 

the long hoped-for single dose of vaccine, whether it be inactivated or a Live 

attenuated virus, when it is developed and shown to confer solid immunity, 

will become the procedure of choice sometime in the future.

One thing is certain; namely that the availability of the oral

vaccine in and of itself will not result in the eradication of poliomyelitis. 

Careful planning and sound community organization will be necessary to 

achieve the goal of eradication that Dr. Sabin has called for. This will 

call for a more comprehensive effort than has yet been applied to the

use of the Salk-type vaccine during the past five and one-half years.
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L ast A ugust , ou r A dvis ory  Comm itte e on L iv e P o li o m y e li ti s  V ac ci ne

re ached  th e  co n c lu s io n  th a t  th e  in fo rm a ti o n  th us f a r  dev el oped  demon­

s t r a te d  th a t  a l i v e ,  a t te n u a te d ,  o r a l ly  ad m in is te re d  vacc in e  was s u i ta b le

fo r  use  in  th e U nit ed  S ta te s  and  recommended th e Sab in  s t r a in .

The Comm itte e re co g n iz ed  a t  th a t  tim e th a t  th e re  a re  s t i l l  many 

pr ob le m s to  be worked  o u t in  ta k in g  p ro d u c ti o n  o u t o f  th e  la b o ra to ry  and 

in to  mass p ro d u c ti o n . T h is  was tr u e  o f th e  S a lk  v a cc in e  and i s  c e r t a in ly  

no  le s s  tr u e  o f  th e  o r a l  v a cc in e . Th ese pr ob lem s ha ve  be en  by no means

re so lv e d . In  f a c t ,  base d  on  th e  l a t e s t  in fo rm a ti o n  p ro v id ed  in fo rm a ll y

by  p ro sp e c ti v e  m a n u fa c tu re rs , i t  i s  our judg men t a t  th e  p re se n t tim e th a t

we can not expec t to  ha ve  an  o ra l  v acc in e  fo r  use  by  t h i s  summer.

With  la rg e  q u a n t i t i e s  o f  th e  Salk  v acc in e  a v a i l a b l e ,  i t  i s  ev id e n t 

th a t  i f  we a re  to  purs ue ou r common goal o f st am pin g o u t p o li o m y e li ti s

in  Am er ica,  we mus t e x e r t  an  ev en  g re a te r  e f f o r t  th an  in  th e  p a s t . Fo r

th e  p o s s ib i l i t y  o f a new v a cc in e  w i l l  f u r th e r  en co ura ge p r o c ra s t in a t io n ,

e i t h e r  by in d iv id u a ls  o r  by  co m m un iti es . I  wo uld  u rg e  th a t  yo ur  a s s o c i ­

a t io n  and  you  as in d iv id u a ls  b eg in  p la n n in g  now fo r m id -w in te r campa igns  

w it h  th e  Sal k  v a cc in e . In  t h i s  you w i l l  ha ve  th e  a c t iv e  su p p o rt,  th ro ugh 

th e  A d v e rt is in g  C ounci l an d o th e r  mea ns , o f th e  P u b li c  H ealt h  S e rv ic e .

In  th e  m ea nt im e,  th e  P u b li c  H ealt h  S e rv ic e  p ro pose s to  co n ti nue

in  th e  e f f o r t ,  a lr e a d y  la u n ch ed , to  be  in  as  co m ple te  a s t a t e  o f  re a d in e s s

a s p o s s ib le  when th e  o r a l  v acc in e  bec omes a v a i la b le  fo r  u se .

Toward th e  end o f  l a s t  Se ptem be r I  anno un ced th e  fo rm at io n  o f  a

Co mmi tte e on P o li o m y e li ti s  C o n tr o l,  made up o f  mem bers  o f  th e  m ed ic al  and
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h e a l th  p ro fe s s io n s  an d o f r e p re s e n ta t iv e s  o f th e  g e n e ra l p u b li c . I t s  

fu n c ti o n  i s  to  a id  th e  S e rv ic e  and me in  re ac h in g  d e c is io n s  on how b e s t 

to  c a rry  fo rw ar d th e  f ig h t  a g a in s t p o li o  w it h  b o th  th e  Salk  v acc in e  and 

th e  o ra l  v acc in e  when i t  becom es a v a i la b le .

The pr ob lem s o f  in te g r a t in g  t h i s  p o te n t i a l  new agen t in to  th e  p re se n t 

p a t te rn  o f im m uniz at io n a g a in s t p o li o  a re  many and comp lex.  They a r e ,  as 

you  ha ve  se en , bo th  te c h n ic a l  and a d m in is t r a t iv e .

In  p re p a ra ti o n  fo r  th e  f i r s t  m ee ting  o f  t h i s  Co mmitt ee , sc hedule d  

fo r  m id -J anuary , fo u r su bc om m it te es  a re  now a t  w or k.  They a re :

1. A su bc om m it te e on pr im ar y im m un iz at io n w it h  o ra l  v a c c in e s , w it h  

r e s p o n s i b i l i t y  fo r  co n s id e r in g  pri m ary  im m uniz at io n, th e  c h o ic e  

o f  ty pe f o r  i n i t i a l  d o se , nu mber, sp a c in g , se as on l im i ta t io n s ,  

c o n tr a in d ic a t io n s ,  and  o th e r  sa feg u a rd s .

2.  A su bc om m it te e on  th e  use  o f  fo rm a li n - in a c ti v a te d  v a cc in e s  to  

c o n s id e r , th e  m os t d e s i r a b le  ag e to  s t a r t  im m un iz at io n,  th e  

num ber an d sp ac in g  o f su bse quen t d ose s and b o o s te r s , th e  use  o f  

p u r i f ie d  an d quadru p le  a n ti g e n s , c o n tr a in d ic a t io n s , and  p o s s ib le

comb ine d u se  w it h  o ra l v a cc in e s .

3 . A su bc om m it te e on ep idem ic  m ea su re s an d p o ss ib le  comm un ity -w ide  

use  o f  th e  o r a l  vacc in e  to  st udy  i t s  p o s s ib le  in te n s iv e  use  in  

s e le c te d  p o p u la ti o n  g ro u p s,  th e  d u ra ti o n  o f  tim e fo r wh ich su ch  

prog rams m ig h t c o n ti n u e , sea so n a l l im i ta t io n s ,  and  so on .
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4 . A su bc om mitt ee  on  comm unity  o rg a n iz a ti o n  fo r  c o n tr o l  to  st udy 

and  recommend s te p s  whi ch  m ig ht  be  ta k e n , th ro ugh  th e  use  o f  

bo th  a l iv e  and a k i l l e d  v a cc in e , to  f in is h  th e  jo b  o f  e li m ­

in a t in g  p o li o  from th e  c o u n tr y . R e p o rt in g , s u r v e i l l a n c e ,  

la b o ra to ry  d ia g n o s is , lo ng term  c a re , and o th e r ,  s im il a r  ques­

t io n s  a re  a ls o  b e in g  co n sid e re d  by t h i s  gr oup.

The ta sk  o f th ese  su bco m m it te es  i s  a d i f f i c u l t  one. We ha ve  ev er y  

c o n fid e n c e , ho wev er , th a t  th ey  w i l l  dev el op sou nd  s t a f f  p ap ers  upo n wh ich  

th e  Co mmi tte e on  P o li o m y e li ti s  C o n tr o l ca n base  i t s  own reco m m en da tio ns

to  th e  P u b li c  H eal th  S e rv ic e .

To sum up th en : on ly  th e  fu tu re  ca n t e l l  w het her  c o n tr o l  o f  p o l io ­

m y e l i t i s  w i l l  be  ac co m pli sh ed  th ro u g h  a l i v e ,  o r a l l y  a d m in is te re d  v a cc in e , 

th e  k i l l e d  v a c c in e , o r a com bin a ti on  o f  b o th . The Salk  v a cc in e  ha s pr ov ed  

to  be  an  e f f e c t iv e  p ro p h y la c ti c  i n  ou r f ig h t  a g a in s t  p o l io . I t  i s  now 

a v a i la b le  e i t h e r  as a p o li o  v a c c in e  o r  in c o rp o ra te d  in  m u lt ip le  a n ti g e n s .

Ev en th e  ad ven t o f  an  e f f e c t i v e  o ra l  v acc in e -- w h ic h  now seem s

in d ic a te d  in  th e  mo nth s a h e a d - -w ill  n o t remove th e  n e c e s s i ty  fo r  p e r s i s t e n t  

and  p a in s ta k in g  e f f o r t s  i n  th e  y e a rs  ah ea d to  r a i s e  th e  inm une  s t a tu s  o f 

our p o p u la ti o n . In  f a c t ,  th e  nee d may be  even  g re a te r  s in c e  th e  p o ss ib le  

w id e -s p re ad  use  o f an  o r a l  v a c c in e  w i l l  te nd to  su p p re ss  c i r c u la t in g  

v i r u s e s .  I f  th e  immune s t a tu s  o f  th e  p o p u la ti o n  i s  no t m a in ta in ed  a t  a 

h ig h  l e v e l ,  la rg e  num bers o f  p e rs o n s  w i l l  become v u ln e ra b le . The  i n t r o ­

d u c ti o n  o f  w il d  v ir u se s  in to  th e  com munity  o r  th e  exposu re  o f  s u s c e p t ib le  

p e rs o n s to  p o li o m y e li ti s  w h il e  t r a v e l l i n g  in  a re a s  o f  th e  w orl d  wh ere

th e  d is e a s e  i s  endem ic co uld  d e f e a t  our b e s t e f f o r t s .
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Our p re se n t p o s it io n  as  p h y s ic ia n s  and h e a l th  o f f i c e r s  ca n be  e a s il y  

summed up. I t  i s ,  in  my o p in io n , o u r c le a r  and unm is ta kab le  d u ty :

1. To p re ss  fo r r e g u la r , r o u t in e  im m un iz at io n o f  in f a n t s  and th e 

very  young a g a in s t  p o li o .

2.  To se arc h  out th o se  g ro ups and in d iv id u a ls  in  th e  comm unity , 

p a r t i c u l a r ly  in  th e  lowe r so cio -e conom ic  g ro ups,  who ha ve  n o t be en  vac­

c in a te d  an d b r in g  th e  p ro te c ti o n  o f  th e  vacc in e  to  them.

3. To p la n  now fo r  th e  ad v en t o f  th e  new v acc in e  and be  re ad y  to  

use  i t  when i t  ap p ears .

C oopera ti on  in  th e  f ig h t  a g a in s t  p o li o  has be en  g en ero u sl y  e v id en t

in  th e  p a s t .  I  am su re  th a t  i t  w i l l  be  gen ero u sl y  o f fe re d  on ce  mo re.
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IH. Subco mm itte e Three M as s Use  and Epidemic  M ea su re s
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I. SUBCOMMITTEE ONE: Primary Immunization with Oral Vaccines

General Cons iderat ions -  The Committee beli eves tha t the oral

poliovirus vacc ine will be used in the immediately ensuing yea rs either on 

a simultaneous  community-wide ba sis  and /or  according to other  sche dule s. 

Until such time as suffic ient live  poliovirus vacc ine is ava ilab le for general 

use, however, every effort should be made to uti lize  the presently available

Salk- type vac cine.

It is recommended that the  oral poliovirus vacc ine sha ll not be

administered  without adequate medical supe rvision. Both medical and

public hea lth supervision and surv eillance are essent ia l.

1. Procedures for the Administration  of the Oral Vaccine*

Oral vaccin e is recommended for a ll indiv iduals six weeks of age

and over (special  recommendations for the newborn are given in a separate 

sect ion -  see  below). Those who have had previous inoculations of the 

Salk- type vacc ine should als o receive the oral preparation. Not only will

thi s fortify  th eir own immunity, but als o it will enhance intes tinal re sist ­

ance to Infection , which is of va lue  in limiting the dissemination of wild

polioviruses and hence in the  ultim ate protec tion of unvaccin ated sus ­

ceptible  persons in the  community.

* This re fers to the vaccine containing the attenuated stra ins  of poliovirus 
developed by Dr. A. B. Sabin.
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Immunization with  oral pol iovirus  vacc ine should  be car ried out in 

the  United  Sta tes  pre ferably between the months of November and June, The 

three type s of v irus  are  to  be adm inistered  sepa ra te ly , in monovalent  form, 

in the sequ en tia l order of: Types I, III and II, given at  in tervals of not le ss

than  six wee ks . The recommended dos e is 500 ,000 plaque  forming un its

(p .f .u .)  of eac h type .

Schedule:

Vaccine Type Inte rval Dose

1s t Dose Mon ovalent  Type I 500 ,000 p .f .u .

2nd Dose Mon ovalent  Type III 6 wee ks 500 ,000 p. f.u .

3rd Dose Monovalent Type II 6 we eks 500 ,000 p .f .u

There is  no ind ica tion th at  further immunization wi th ei ther  th e oral

va cc ine or Salk-type va cc ine will  be ne ce ssary,  alth ough exper ience in the

durat ion  o f immunity produced  by th is  oral  vacc ine alone is  at pre sen t

lim ited to  2 ye ar s.  However,  with other att enua ted  st ra in s antibodies  have

bee n found to pe rs ist  for at le ast  7 to  10 yea rs
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2. Specia l Program for the Newborn*

It is recommended that al l newborn children be given monovalent 

Type 1 oral poliovirus vacc ine with in the first  three days of l ife regardless 

of the sea son  of the year; and it is proposed tha t a record of th is neonata l 

immunization be entered on the  birth  certi fic ate . The presently avai lable 

data  indica te tha t a dose conta ining  five million p .f .u . is des irable  at this  

early  age .

The fir st three days of l ife  are  not optimum for Immunization, but by 

using an increased dosage it is possible  to obtain approximately 85% 

effec tiveness. The recommendation for neonatal vacc inat ion is made because 

the maximum number of children can  be reached in th is manner. If af ter dis­

charge from the  hospital  they are lo st  to  follow-up, at leas t they  wi ll have 

been immunized agains t Type I which is the type of poliovirus  causing by 

far the gre ate st number of c ases  of para lytic  poliom yeliti s.

The proposed neona tal dose of Type I vacc ine is not intended to 

replace the  regula r vaccina tion  schedu le which should begin six  weeks late r

* This sec tion  appl ies to all  infan ts born ei ther after  or in the abse nce of 
a simultaneous , community-wide oral vaccination campaign. The 
community-wide program should include all recently bom Infants not 
sti ll in the hospi tal.  Those newborn infants in th e hospita l as  the 
program begins and those born subseque ntly  should be immunized ac­
cording to the schedule in Section 2 without regard to the current stage 
of the community-wide program. This conforms with recommendations 
made by Committee Three.
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(see schedule below). Thus it Is imperative that  the neon atal dose should 

be followed by the administration  of all  three types of oral poliovirus vacci ne ,

given in monovalent form, starting again with Type I a t six  weeks of age and

following with Types III and II at intervals of not le ss  than six  we eks . Each

dose of thi s ser ies  should contain 500,000 p .f .u . Final ly at the age of 10

to 12 months, trivalen t oral  v acc ine, in a  dose conta ining  500,000 p .f .u .

of each of the three types should be g iven to cover  some of the failu res tha t

might occur, parti cula rly when the monovalent va ccine has  been given during

the  summer period of high frequency of infection with interfering intest ina l

vi ruses.

The following is a schedu le which h as been sel ected to fit in wi th

usual current practic es in the immunization of infants with a number of other

antigens with which th e oral vacc ine may be c oinc iden tly admin istered.

Schedule for the Newborn:

Age Dose

Monovalent Type I 0 -  3 • days 5,000,000  p .f .u .

Monovalent Type I 6 weeks 500,000 p .f .u .

Monovalent Type III 3 months 500,000 p .f .u .

Monovalent Type II 4 1/2 months 500,000 p .f .u .

Trivalent Type I, II & III 10 -  12 months 500,000 p .f .u . of
each type
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This schedule is designed  to fac ilit ate  the replacing of Salk-type 

vaccine  by ora l vaccine along with  the usual program of infant  immunization.

It is anticipa ted that  an infant thu s vacc inated would not require the Salk-

type vaccine against poliomy eliti s.

3. Cons iderat ion of the Stab ility  of the  Vaccine and Vehicles Recommended
for Administration

A. Stability,  The undilu ted vacc ine is stab le at -20°C.  for three

years  or longe r. Repeated freezing and thawing is not d ele ter iou s. Vaccine

diluted 1:10 in buffered s alt  solu tion for addition to the vehicle can  be kept 

in an  ordinary refrigerator (+4°C.) for a t leas t a week and need not be 

refrigerated  during the period of actu al administration . Stab ility  of the

vacc ine in candy form (prepared according to a process to be published 

shortly) is  very good.

B. Vehicles. Vehicles whose effec t on the vaccine  viru ses  is

unknown should not be used.  Pure sugar  in many forms has no de leter ious

effect; simple syrup U .S .P ., or ord inary granulated or lump suga r, to

which a measured amount of the dilu ted vacc ine is added in the form of

drops immediately  before adm inist ration, can be used. For all  persons,

except infant s, vaccine incorporated in candy provides the simp lest method

of admin istra tion.

4. Poss ible Contraindications  to Oral Vaccination

A. Tonsillectomy. There is no evidence to date tha t removal of
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to n si ls  a t abou t th e tim e of  ora l va cc in at io n has  had an y del et er io us ef fe ct .

How ever , it is  rec ommende d th a t th e ora l va cc in e be w ith he ld  ( i . e . ,  pos t­

pon ed)  in  pe rson s who ha ve  un de rgon e to ns il le ctom y with in  a tw o- wee k

pe riod , and in th os e on whom to ns il le ct om y w ill  be per formed in th e two

w ee ks  fo llo wing  or al  vaccin ati on . There is  ev id en ce  th at toot h ex tr ac tion s

* and  ot he r ora l surgery  are no t co nt ra in di ca tion s to  oral  vac ci nat io n .

B. Pre gnancy . Live po lio vi rus va cc in e has  be en  give n to

• se ver al  hundr ed pregna nt wo me n, and th ou sa nd s of  o th er s ha ve  be en  ex po se d

to  or al ly  v ac ci na te d ch ildr en . Harmful ef fe ct s to  mother or fe tu s have  not

be en  ob se rv ed  so fa r.

C . Pe ni ci lli n hypers ensi ti v it y . The amoun t of pen ic il lin  in  a

do se  of or al  v ac ci ne  is  so  sm al l th a t pe ni ci ll in  hyper se nsi ti v ity  is  no t a

co nt ra in di ca ti on .

D.  The rapy wi th st e ro id s . There is  no ev id en ce  from large fie ld

tr ia ls  th a t oral  vac ci ne,  gi ve n to  pe rs on s re ce iv in g st er oid s or to  th os e on

ch em othe rapy  for ma lig nant d is e a se , is  followed by any il l e ff ec ts . In the

ligh t of pr es en t ev id en ce , th er ap y with  such  ag en ts  is  th er ef or e not  a

co nt ra in di ca tion  t o oral vac ci nat io n .

« E.  Acute  il ln e ss . Ora l va cc in at io n shou ld  be del ay ed  in  pe rson s

wi th ob vi ou s ac ut e il ln ess  ex cep t for  t ho se  wi th mino r re sp ir at ory  in fe ct io ns .

.  The pu rp os e of  t h is  rec om me nd ati on  is  to  min imize th e poss ib il it y  of erro­

ne ou sl y at tr ib ut in g na tu ra lly  oc cu rr in g po lio m ye lit is to  oral  vac ci ne
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F. The following were cons idered  and c las sif ied as not being

contraind ications to oral vaccination:

Prematurity

Agammaglobulinemia

DPT inoculat ion

Smallpox vaccin ation

Chronic ill ne ss

5. Seasonal Limitations and Geographic Consid erations

Mention h as been made th at in the United States  the optimal time

for the administration  of the oral vaccine is from November 1 un til May 31.

For the  southern tie r of S tates, in which the  poliomyelitis  season a s well  as

the seas on for o ther enterovirus infections has  been recognized as  star ting

prior to June 1, a shorter period i s pref erable,  i .e .,  November 1 to March 31.
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ADDENDUM

a) Legal im plications: Matters of th is nature were not l iste d

in the assignment for th is Subcommittee. However, it 'i s  proposed that

leg al opinions be sought from appropriate sou rces. Such opinions should

cons ider : the liabili ty of the manufacturer of the vacci ne , of the public

hea lth agency or agencies promoting it s us e,  and of the  phys ician  super­

vis ing  the actua l administ ration of the oral vacc ine for inciden ts attribu ted

properly or by Implication to the vaccine .

This suggestion is made not for the purpose of antic ipat ing any

spe cia l trouble but ra ther as  a safeguard to indicate  tha t such matters have

not been completely overlooked.

b) Special fields for study: It is recommended that during thos e

field  trials  with oral vac cin es currently (1960-1951) being conducted in

th is country , spec ial observations be made which bear on any poss ible or

the ore tica l contraindication to the use of the oral vacc ines . Particular

attentio n might be di rected to problems relative  to tons illec tomy, to steroid

therapy , and to  pregnancy in the vaccinees or their  co ntac ts.

Dr. John R. Paul, Chairman
Dr. H. M. Gelfand
Dr. D. A. Henderson
Dr. H. Ko prows ki
Dr. T. M. Rivers
Dr. A. B. Sabin
Dr. E. B. Shaw
Dr. G. S. Usher
Dr. J. O. Wagner

Consulta nts
Dr. Leona Baumgartner 
Dr. A. Chr istie  
Dr. J. P. Fox 
Dr. S. Krug man 
Dr. A. M.-M . Payne 
Dr. F. C. Robbins

68776 0 — 61------ 5
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II. SUBCOMMITTEE TWO: Use of Formalin-Inactivated Vaccines

The evidence at hand has confirmed a high degree  of e fficacy of 

killed  virus v acc ine, exceeding 90 percent in indiv iduals receiving four 

do se s, under various cond itions analyzed as part of the  National Polio­

myel itis Surveillance Program. There is no doubt tha t adequate  u tilization 

of killed virus vaccine in the recommended dosage would of  i tse lf eliminate 

local epidem ics in the  United Sta tes by the summer of 1961. Since this

vaccine is the only one tha t is  like ly to be avai lable  in 1961 for th is purpose 

in amounts which will  permit programs having any probability  of fulfillment,

there  is an urgent  need to improve i ts util iza tion  beginning immediately.

Although the Incidence of p aralytic poliomyelitis in 1960 will approximate 

the  lowest ever recorded, it is  known that large “isl an ds ” of inadequately

immunized population groups st il l remain in many communities. It i s,  there­

fore,  likely  that several local epid emics, perhaps of major proportions, will

occur  in 1961 un less  more adequ ate immunization i s ach ieved.

Recognition of Population Segments Under Risk

Summarizing the present evidence of the occurrence of paralytic

poliomyel itis and the immunization sta tus  in the country , the population

group which is now a t gre ate st risk from paralytic poliomyel itis is the age

group under  five
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In any one community, the level  of immunization for poliomyelitis

in t his age group will vary from neighborhood to neighborhood according to

socioeconomic lev el.  Hence, the immunization leve l w ith three  or more

doses  in the age group under five may be 70 percent in a large community,

but the level may vary from 10 percent to 90 percent  within  that  community.

It follows , then, tha t a good index of the  risk of an epidemic of

paralyt ic poliomyel itis, in a given community, is the lev el of immunization

in the group under five years of age in the lower socioeconomic  neighbor­

hoods of that community.

The Need for Local Surveys of Immune Sta tus

Since exper ience in rece nt years has indicated tha t epidemics have

occurred in communities where the level  of immunization of the  population

one to five years  of age  has  been  below 85 perc ent,  no community can  feel

secu re with resp ect to the occurrence of epidemics un les s it knows that  its

own immunization sta tus  exc eed s this  figure . It is recommended, there fore,

tha t al l communities condu ct surveys of vac cine  uti lization or otherwise

determine the leve l of immunization in this  age group. A useful index for

thi s purpose may be obtained by a  survey limited to the lower socioeconomic

neighborhoods . Communities which arrive at figures which indicate less

than  this leve l of immuniza tion should take immediate and energetic steps

to ra ise  this figure firs t in the children below five years of age and then in
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higher age groups in the  enti re community. Experience has  further shown 

that spe cia l groups such as young adul ts,  and groups recent ly moving into 

urban cen ters  from rural are as,  may not be safe ly ignored.  Certain rural 

areas and crowded urban cen ters  have been the major foci of poliomyelitis 

incidence  since 1956, due to inadequate immunization.

Recommended Goal for Immunization Level

Vaccination programs for t hi s age group should aim a t an immuniza­

tion level with three or more doses  which exceeds  85 percent in the lower 

socioeconomic neighborhoods. This goal is es sent ial  to  prevent  epidemics  

of paralytic  poliomyelit is.

Initia tion and Maintenance of Immunity

The bas ic immunization ser ies  should con sis t of four do se s, a second 

given one month af ter the fir st,  the  third approximately seven months late r,

and the  fourth one year afte r the thi rd.  At le as t three  doses should be ad­

ministered prior to the onse t of the season  of epidemic prevalence ; the period 

between th e second and third  dose may be shortened to one month if necessa ry.

If immunization is to be begun before six  months of age,  poliom yeliti s vaccine

should be given either as a part of a  multiple antigen or as  a separate in­

jec tion. In ei ther c ase  three ini tia l dos es shal l be given one month apart

followed by a fourth after seven  months and a fifth one year la te r.  In the case
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of children who have completed the recommended ser ies  and rece ived the 

first  d ose  of poliomyelitis vaccine four or more years ago,  an additional

dose  will  provide supplementary protection; thi s is advisab le esp eci ally

for ch ildren on entry to school and for individuals at high r isk  of infection

in epid emics, or preparing to travel to highly endemic areas.

Strengthening Local Immunization Programs

Each community has the respon sibi lity  for the full uti lization of its

own medical, public hea lth,  and lay resources to protec t its  people from a

formerly dreaded but now preventable disease.  There i s,  however , a need

for exploration of additional sources of aid in implementing loc al programs

for the  prevention of poliom yelit is epidemics in 1961. In a country which

tak es pride in the voluntary  approach to public heal th problems, there is

sti ll need for mobilization of the full resources of lo cal medical and public

heal th groups, the National  Foundation chapters, serv ice organiz ations, and

Federal reso urces where ne cessary . The challenge is the elimination of a ll

epidemics in 1961, a goal which is known to be a ttainab le with exist ing

tools.

Because of the unpredictab ility  of poliomyelitis  incidence in 1961

and the ava ilab ility of only the killed  virus vaccine  a s a tool  for the
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preven tion  of e pid em ics , the Subcommittee  wi shes  to urge the  recommenda 

tio n by the Agenda Committee that  the fu lle st  publi cit y of the  foregoing 

sta tem ent be permit ted.

Dr. David Bodian, Chairman 
Dr. Jus tin  M. Andrews 
Dr. U. Pentt l Kokko 
Dr.  Roderick Murray 
Dr. Jonas  E. Salk 
Dr. Alex J. Steigman 
Dr. Wil liam H. Stewart 
Dr. Ce ci l B. Tucker
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III. SUBCOMMITTEE THREE: Mass Application and Epidemic Measures

Preamble

Our overall  goal is maximum protection of the  popula tion against 

polio mye litis . Although ava ilab le in adequate supply and effect ive , kill ed-

virus  vaccine so far has not reach ed sub stan tial  nonimmune segments of the 

U. S. population nor has it demonstrably  influenced the spread of wild

polioviruses.

To achieve the high lev el of protection t hat  is desired , some new 

approach seems nec essary . Such an approach may be offered by the impend­

ing avai lab ility of live virus vac cin e which can be t aken by mouth rather 

than parenterally . Evidence ind ica tes  tha t t his  new vaccine has  at lea st 

two addit ional  poss ible adva ntag es over tha t now available.  First, many 

of tho se who fai l to present them selv es for vacc ination may develop co nta ct-  

acquired infections  with the progeny of the vacc ine str ains . While the 

immunity that may resul t is cle arl y advan tageous, it should be recognized 

tha t the  infect ing progeny s tra ins  may p osses s greater neurovirulence than 

the parent vacc ine str ain s. Second, and of grea ter importance, the new 

vaccine is expected to induce not only protection aga inst  para lytic  polio­

myel itis but also rela tive  protection of the alimentary t rac t aga ins t infection  

with wild stra ins of poliovirus. This lat ter protec tion is similar to that 

afforded by na turally  acquired  immunity and is not furnished by killed-vi rus
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vaccine . The individual  immunized with oral vacc ine should no longer serve 

as  an effec tive link in the natura l chain  of poliovi rus tran smiss ion . If enough 

Individuals are so immunized, wild virus stra ins  may not be able to invade 

the community and spread. In th is manner, some protec tion not now conferred 

by the kille d-virus vac cine, would be afforded to remaining nonimmunes in 

the  population.

The n eces sary  firs t phase of the inauguration of the oral vaccine is 

an intensive effort to v acc ina te all  poss ibly  suscep tibl e persons in the popu­

lat ion . However, suc ces s in th is phase will not consti tute a permanent 

solu tion to the problem. As a second phase, obviously , the  ini tial  com­

munity-wide vaccination must be followed by a sys tematic  program of im­

munization  of newborn in fant s and revaccination  of those groups which 

surv eillance, both serologic and epidemiologic, may in dicate  as having 

lowered immunity.

The key to the success ful  large  sca le use  of ora l polio vaccine is 

the act ive  partic ipation  of the prac titioners  of medicine in both the planning 

and conducting of the program. The exact mechanisms of such a campaign 

would be the respon sib ilit ies  not only of nationa l author itie s but a lso of 

the local communities. For guidance in planning and organiz ing the

inaugura l phase of the use  of the live virus vacc ine the following recom­

mendations based on current knowledge are offered:
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Maximum Immunization Defined

Paralytic polio, obviously, would no longer occur if vaccine -induced 

immunity could be e ffect ively  maintained in a ll persons lacking naturally 

acquired immunity. Since most p erso ns in the U. S. older than  40 years of 

age po ssess natura lly acquired immunity, maximum immunization would be 

achieved in ess ence by a program of effective  v accination tha t reached all

persons younger than 40.

Considerations Governing Maximum Immunization with Oral Live Virus
Vaccine

The currently recommended method of u tiliz ing the new va ccine is

to feed consecu tive ly the three  monovalent vaccines in approved doses at

6 week inte rva ls in the  order Type I, III and II with a concluding dose  of 

trivalen t vaccine to Immunize those persons (possibly 5 percent) who fail

to respond  to one or another of the  monovalent vaccin es . Adminis tratively,

mass applica tion  would be g reat ly fac ilitated if the  vacc ine were made

avai lable in sing le dose unit s and in generally palatab le form such as a

candy bal l for older children and ad ul ts,  or flavored syrup for infant s.

Even more important for a maximum ra te of community acceptance  would be

a reduc tion in number of do ses  which might become possible afte r further

study of th e efficacy of s ingle  or multiple doses of triv alen t vacci ne .

Indeed, such regimens with t rivalent vaccine may be advised now for the

20 to 40 year age group in which immunity to one or two types can  be
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presumed, or when a program must be begun shortly before or during the 

summer se aso n. Whatever the  regimen employed, the proportion of takes to 

each virus type should be determined by careful serologic  sampling in order 

tha t the  poss ible need for supplemental revaccination  may be recogn ized.

Introduction of the oral vaccine  into th e community would not be best 

accomplished on the bas is of uncoordinated and possibly sporadic vacc ina­

tion  of individuals by pr ivate physicians and heal th agencie s. Such use of

the vaccine would do lit tle  more for the vaccinated Individual than would

the killed-viru s vaccine and might well fail to achieve the full community 

protection  which con stitutes the  pecu liar potentia l advan tage of the  l ive

virus vac cin e. To Insure maximum benefit to the community with the grea test  

saf ety , oral vaccines should be used  on a community-wide basis  in a co­

ordina ted manner. Each s tage of the vacc ination program, e .g .,  feeding of 

a monovalent type or the  final  t rivalent dos e, should be accomplished  within 

a 2-3 week period. Even the make-up c lin ics , which may be establ ished 

to care for individuals missed in the systematic v acc ination  program because 

of a bsence  from school, e tc .,  should be scheduled within thi s period, al­

though near  the end. Such application not only would achieve  more rapidly 

the  desi red  results  of individual Immunization and interruption  of circulation 

of wild poliovirus but also would minimize Immunization failures due to

Interference by contact-a cqu ired  infec tions  with hetero logous stra ins of

vac cine virus.  A rapid, intens e program a lso  may reaso nably be expected
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to reac h a greater proportion of the population than a  le ss  intens e, prolonged

effo rt. This a lso  would tend to minimize the abso lute  occurrence <f con tac t-

trans mit ted infection which some consider to con stit ute  a potentia l hazard

because of the possibly increased  neurovirulence of the  progeny virus stra ins

It should be noted t ha t, as part of the second or maintenance phase 

of the vaccination program, a schedule is being proposed for the immuniza­

tion  of Infants which inclu des an init ial feeding of the  Type I vaccin e in the 

hos pital shortly after  b irth ,* The community-wide program recommended in 

the foregoing should include al l recen tly bom infan ts not sti ll in the hospi tal, 

Those infan ts in the hospita l as  the program begins and th ose  born subse­

quently should be vaccinated according to the schedule recommended for

infant immunization and without regard to the current  stag e of the  community­

wide program.

The rapid community saturati on desi red ne ce ss ita tes intensive pre­

planning and organization by S tate  and local  health  depar tments  working 

with t he medical profession and other community agenci es.  To insure ef­

fect ive penetration of the  population  segments which heretofore have not 

acce pted  killed-virus vac cine, the  ass ist ance  of soc ial sc ient is ts  should

* Strong di sse nt noted by Dr. Hammon on the grounds tha t the newborn 
infan t may have much greater suscep tibi lity  th an older children  and that 
there have been too few observations to assure  safe ty with respec t both 
to the  vaccine virus stra ins  and poss ible adventitio us monkey v iru ses .
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be sought in the planning sta ge , and the  expe riences in the several com­

munity programs already conducted in this  country and others  should be

reviewed.

To insure proper ev alua tion  of the res ult s and to fac ilitate  the subse­

quent maintenance program, preparations  should include: 1) provision of

appropriate forms for recording name, age , sex , and res idence  of each

person vaccin ated , the time and place  of vaccinat ion , and the vaccine type 

and lot number; 2) provis ion for recording vacc ine dist ribu tion  to  c lin ics , 

phy sic ians, pharmacies, sch oo ls,  indust ries , e tc .,  by amount, type, lot 

number, and date of dist ribu tion ; 3) provis ions for careful surve illanc e to 

include the discovery of a ll ca ses of su spec ted infectious dis ease involving 

the centr al nervous system,  the ir clinical evaluat ion,  and collection  of

appropriate specimens for their  viro logic laboratory eva luat ion.

The nation-wide inaugural program should be conducted and completed,

if possible , in the period November through May. This is because of the 

grea ter prevalence during the summer months of infections with naturally  

occurring  enteroviruses which may, by the ir interfering effect , block im­

munizing infection with the vac cine str ain s. Whenever begun, it would be 

des irable  when possible tha t the vaccination program be shortly  preceded by 

a sampling of the enterovirus  flora of the community (perhaps by collecting  

sewage samples) to determine the rela tive  abundance of potential ly inter­

fering viruses and to cha rac teri ze by type any wild polioviruses present.
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Fina lly, during the community program the few recognized contra­

indications  to vacc ination of indiv iduals should be observed.  In addition ,

it would seem wise to de sist  from community programs during serious out­

breaks  of signi ficant di se as e,  e .g .,  influenza , the occurrence of which 

might complicate the problem of pos t-va ccinat ion  sur vei llan ce.

Use of Oral Vaccine in 1961

Current estimates sug ges t tha t no more than limited amounts of

vaccine will be a vailable  before the fall of 1961. In th is eve nt, the vaccine

ini tia lly  avai lable  should be rese rved for one or both of the following

purp oses.

If only very small amounts become avail able  by summer, the vacc ine 

should be u sed only in spe cia l studies and for exper imenta l purp oses . Al­

though bas ic safety and e ffic acy  of the oral vacc ine have been est abl ished,  

some important ques tions  remain  unanswered. In parti cular, there  should be

studies of the stimula tion of int est ina l res istance  in persons of various ages

following different regimens of vaccine administrat ion (monovalent, bi­

val ent , and single  or mul tiple trivalent doses) in an effort to discover a 

sat isfact ory  schedule which involves  fewer doses  than tha t now recommended 

for community-wide programs. To this  end,  it is recommended that health

author ities be encouraged to under take carefully controlled community

stu dies . Further, to as si st  Inte rest ed communities, the consultative
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servic es of the CDC in de sign ing records and planning epidemiologic and 

laboratory survei llance should be made av ailable.

If larger but s til l limited amounts of vaccine  become ava ilab le, the se 

should be reserved for use  in areas threa tened  by outbreaks (see Epidemic 

Measures) and, possibly, for communities known to have been poorly 

immunized with kille d-vi rus va cc ine.

As a general prin ciple, to exploit to the maximum the peak public 

recept iveness developed in preparing for a community-wide program, it is 

strongly recommended tha t no community program be init iate d until  a fully 

adequate supply of vacc ine is ass ure d. Indeed, it may be wise to defer all 

community programs excep t tho se direc ted aga inst  threa tenin g outbreaks 

unti l the supply is adequate to permit a nation-wide effor t, since much of 

the nec essary  publicity  program may be more effectively  and economical ly 

conducted on a national ba si s.

Epidemic Measures

In the event of a community outbreak which offers a serious thre at, 

it is recommended that  the sero type of the  responsible poliovirus be 

determined promptly and tha t the  corresponding monovalent oral vaccine be 

admin istered immediately irre spe ctiv e of the previous polio immunization 

status of individuals. If delay in virus  typing is unavoidable, the trivalent 

oral vaccine  should be given. To take maximum advantage of such episodes,
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plan s should include prov ision s to complete the full immunization program

In the community as  promptly as possible.

In ant icipation of possible outb reaks, the neces sary record forms

(see  above) should be developed  and kept ava ilable . Provisions also should 

be made to maintain close clinic al and laboratory survei llance with specia l 

atte ntion to obtaining  appropriate  specimens from and clin ica lly  evalua ting

al l pati ents  with suspec ted infec tious  CNS d isea se .

Finances

It is recognized that the overal l program recommended herein on a

nation-wide bas is would be expensive. Since success  in the Inaugural 

community-wide program re qui res  that the vaccines be freely ava ilab le, 

th is phase must derive  its  basic  support from publ ic funds.* Such funds 

also  might well be u tili zed to support special studies tha t may be initiated

in cer tain  communities in 1961.

* Dissenting opinions:
1. Dr. Bond bel ieves th is  should be fully cons idere d before inforporating 

it as a recommendat ion.
2. Dr. Youmans f eel s that the concept of a category of medically indigent 

should be re tain ed.

Dr. John P. Fox, Chairman 
Dr. Robert N. Barr 
Dr. James O. Bond 
Dr. Victor J. Cabas so 
Dr. William McD. Hammon 
Dr. Joseph L. Melnick

Dr. David E. Price 
Dr. W. W. Sacket t 
Dr. David J. Sencer 
Dr. Joseph E. Smadel 
Dr. Huntington Williams 
Dr. John B. Youmans
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IV. SUBCOMMITTEE FOUR: Community Organization for Poliomyelitis 
Control

To achieve the goal of the permanent e limination  o f paralytic polio­

myel itis from the United Sta tes will require the attainm ent of high leve ls 

of immunity in all population segments of a ll communities in the country. 

These high l evel s of immunity must be maintained indefin itel y. Such a 

goal is both worthwhile and r ea lis tic  but it will require sound lead ersh ip, 

the full support of both off icia l and voluntary agencie s and effec tive 

continuing community organ izat ions  at all levels  of government -  Federal ,

Sta te, and loca l.

Extensive programs of immunization with poliom yeliti s vacc ines  must 

be organized to reach those who have not yet been adequately protected  and 

to insure that all newborns a re immunized during infanc y. A regular 

surv eilla nce of pol iomyeli tis and polio-like di seases  is es se nt ia l. Periodic 

checks  on the  adequacy of the  immunity leve ls in a ll populat ion groups are 

needed.  These should cons ist  of re presenta tive  sample surveys conducted 

both by interview and by sero logical tes ting. Adequate pro visions must 

also be maintained for the long term care and reha bili tation of those victims 

of the  dis eas e that already have developed.

Community Organization

Responsibility  for achieving and maintaining high lev els  of immunity
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to  po lio m ye lit is  re st s with  each  lo ca l comm unity . St ate and Fe de ra l ag en ci es  

ca n pro vid e co ns ultat iv e a s s is ta n c e , su rv ei ll an ce,  ep id em io lo gi ca l,  s ta ­

ti s ti c a l,  and  lab orato ry  d ia gnost ic  se rv ic es  and ep idem ic  a id , but  they  ca n­

no t perf orm  the ac tu al  im m un izat ions . Th ese  must be ac co m pl ishe d lo cal ly .

Ever y lo ca l com munity shou ld be en co urag ed  to  or ga ni ze  for  t h is  

pu rp os e.  To be ef fe ct iv e a com mu nity or ga ni za tio n w ill  re qu ire th e fu ll

su pp or t of:

1. Offi cial  Go vernm ent Ag enc ies

The he al th  de pa rtm en t shou ld le ad  in th e or ga ni za tio n,

bu t othe r off ic ia l bo dies  su ch  as th e sc ho ol  sy st em ,

wel fa re  de pa rtm en t,  th e po li ce,  e t c . ,  w il l be ne ed ed .

2 . Pr of es sion al  Org an izat io ns

The co un ty  med ical  so ci et y must play  a le ad in g ro le ,

bu t othe r pr ofe ss io na l gro ups su ch  as th e ped ia tr ic ia ns,

o b st e tr ic ia n s,  ho sp ital  ad m in is tr at or s,  nu rs es,  and

so ci al  worke rs  w il l al so  be ne ed ed .

3.  Voluntary Age nc ies

The N at io na l Fo undation ha s a lo gic al  prim ary  in te re st ,

bu t th e ac ti ve  sup port of many othe r c it iz en  gro ups

and lay or ga ni za tion s will  be essen ti a l to  su ccess .

68 77 6 0 — 6 1 ------ 6
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Choice o f Va cc ines

Each co mmun ity  o rg an iz a tion  mu st decid e the broa d ou tl in es o f the 

im m unizatio n program mo st su it a b le  to  it s  popu la tion . E ithe r or  bo th the 

fo rm a lin -i n a c ti va te d , and o ra ll y  ad m in is te re d li v e  a tt enuate d, v irus  

vacc in es may be us ed.

At pres en t on ly  the fo rm a lin -i n a c ti v a te d  vacc in es  are ava ila b le . 

These are  of pro ved e ff ec ti ve ness  and sh ou ld  be us ed  more ex te ns iv e ly  in  

th e im med iate fu tu re  th an t h e y  ha ve  been in  th e re ce nt pa s t.  The qu ad ruple 

antigen va cc in es are  s p e c ia ll y  su itab le  fo r use in  re gu la r ped ia tr ic  im ­

m uniz a tion sc he du les.

The ora l vaccin es so on  to  become ava ila b le  o ff e r sev era l ad va ntag es  

p a rt ic u la rl y  fo r orga nize d co m m unity  use and  fo r ep id em ic  c o n tr o l.  Both 

ty pes o f va cc in e su ff e r fro m th e p ra c ti ca l adm in is tr a ti ve  di sa dva nt age  in  

th a t m ult ip le  do se s at  4 to  6 week in te rv a ls  or  lo nger are  ne ce ss ary  t o  

ach ie ve  adequate im m uniz a tion .

It  can be an tic ip a te d  th a t ho ne st  p ro fe ssio na l judg men ts  rega rd ing 

th e re la ti v e  mer its  of  th e tw o  k in ds of vacc in es w i l l  d if fe r .  E ith er or  bo th 

vacc in es can and un doubte dly  w i l l  be used  in  vary in g  pref er en ce  fo r a

numb er  o f years . Each lo c a l co m m un ity  org an iz a tion  w i l l  have  to  de cide  

it s  ow n ch oice of  vaccin es an d se t it s  ow n pro gra m p r io r it ie s .
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Program Priorities

In planning Its immunization programs each community will adapt its 

ac tiv iti es  to its  own need s, tradit ion s, and cultural pa tte rns . Certain  

general principles, however, can be outlined to as si st  in the decisions:

1. Infant Immunization should receive firs t priority in all

communities. A continuing program for the adequate  im­

munization of infants is crucial to the long term elimina­

tion of pa ralyt ic poliomyeliti s. All o ther poliom yeliti s 

immunization programs should be coordinated with and be

made subordinate to the Infant immunization program.

2. Selected area immunization should be employed to achieve

high l evel s of immunity in those "hard to reac h" population

groups that have responded lea st well to previous programs.

The methods to  be used  in such programs should be carefully 

adapted to the par ticu lar circumstances and pecu liar needs

of each are a. Taking the service to the people on a school 

dis trict,  precinct, bloc k, or even door to  door basis  may be

desi rable  and even  nec essary .

3. Community-wide immunization should be employed only when 

an adequate  community organization has been created  that 

will assu re a high level of response  from all segments of
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the population for the prescribed number of d oses of vaccine, 

and when a continuing program for effective infant  immuniza­

tion ex is ts . Community-wide programs may include individuals 

in a ll age groups or an age limitat ion may be set  such as under 

40 years or under 20 or any other appropriate limit. Each 

community must set  its  own age leve l based upon an analysis  

of the age dis tributio n of recent  poliomyelitis ca se s in the 

area , knowledge of immunity and immunization sta tus  based

upon appropriate surveys and many other loca l admin istrative

conside rations. In essen tia lly  all communities the individuals 

deserving higher prio rity , next to the infa nts,  are the pre­

school children.

Epidemic Control

To achieve suc ces s epidemic control measures must be initia ted 

promptly and be conducted on a  thoroughly comprehensive sc ale.  The prior 

exi stence  of a community organization for poliomyelit is contro l with its 

continuing program of immunization is the bes t insurance aga ins t the oc­

currence of an epidemic.  If an outbreak does occur, however, the community 

organ ization should f acilitate  the  rapid action necessary to conta in it.

The occurrence of even a sing le case of po liomyelitis in any com­

munity in the country should now be the cause for con cern . A second case
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ca lls  for immediate investigat ion  and an  a lert  for a ction . Additional c as es

warrant inst itut ion of epidemic  control measures at once.

The epidemic area or population group or groups at risk  should be

broadly delin eated by epidemiological means. Intensiv e immunization

should be conducted with in and surrounding these groups at ris k. Special

efforts  should be made to  reach all of the individu als at risk in the epidemic

areas as nearly simultaneously  a s possible within a few days  or at  leas t

within one week.

If oral vacc ine is avai lable the monovalent type corresponding to

the epidemic stra in should  be u sed . If for specia l reasons the epidemic 

type is unknown or multiple types  are found to be spread ing then trivalen t

oral vaccine should be us ed . If oral vacc ine is not ava ilab le, formalin-

inac tivated vacc ine should be u sed . The recently developed "hypo-spray"

or "Jet-gun" has proved most popular in  mass vac cine programs and its  use  

is recommended whenever large numbers of persons are to be immunized

parenterally .

Each ca se of poliom yelit is and polio-like neurological illn ess  tha t 

occurs in an outbreak should be immediately and care fully investiga ted for

evidence of source of infec tion  and to determine the  population group at

ris k.  The extension  of ca se s to new are as or the occurrence of.new ty pes

of poliovirus ca lls  for immediate modification of the mass immunization
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program. The occurrence of seve ral sepa rate foci of Infect ion in a community 

ca lls  for full community-wide immunization i f n ece ssa ry even including whole 

metropolitan are as.

Surveillance

The orderly progress of poliomyelitis control  demands a continuous 

national  surve illance  base d upon th e full reporting and investigation of a ll 

ca ses of po liomyelitis , the asep tic  meningitis syndrome, and other condi­

tion s simulating eith er paralytic or non-pa ralytic poliomy eliti s. Each ca se 

should be subjec t to epidemiologica l investigation includ ing discriminating 

cli nic al evaluation , history of poliomyelitis Immunization both with in­

activate d and oral vacc ines , histo ry of contact wi th o thers who have 

rece ived  oral vaccine within the preceding two months, and follow-up for 

res idual par alysis.  Manufacturers, lot numbers, and dat es of admin istration 

should be recorded.

By whatever means are necessary and practic al, a records system 

of State and local health  servic es must be able to furnish  accurate data

concerning the following:

1. Percentage of populat ion vaccinated with emphasis on that  

group 0 through 5 years of ag e.

2. Types of vac cine used  including the name of manufacturer

and lo t number,
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3. Ef fic ien cy  of d is tr ib ution  to  and  with in  lo cal  units

of ad m in is tr at io n.

Per iod ic samp lin g an d su rv ey s shou ld be co nd uc te d to  de ter mi ne  

ad eq ua cy  of Immu niz ation  le v e ls  and  to  del in ea te  ar eas and po pu lat ion  

grou ps  in wh ich  in te nsi fi cat io n  of th e Immu niz ation  pro gram is  re qu ired .

The CDC Quota  Sam ple Surve y te ch ni qu e ha s pro ved  p ra cti ca l and  ef fe ct iv e 

for th ese  pu rp os es . The In di an a sy stem  of requ iring  a ll  bo ards  of ed uc at io n 

to  repo rt ea ch  ye ar  on  the  immu niz ati on  st a tu s of al l ne wly  re gi st er ed

ch ildr en  in th e sc ho ol s has  be en  te st ed  and  fou nd valu ab le . Both of th ese

sy st em s are  rec om me nded .

la bo ra to ry  Se rv ice s

E ss en tial  to  nat io nal  su rv ei llan ce  and  th e gu id an ce  of ef fe ct iv e

co nt ro l of po lio m ye lit is is  th e av ai la bil it y  of high  qua li ty  lab oratory

dia gnost ic  se rv ic es  incl ud in g th e is ol at io n and  id en ti fi ca tion  of vir use s

from ca se s  and th e de te rm in at io n of an tibodie s.  Each  sp or ad ic  ca se  and

a re as ona bl e samp lin g of ep id em ic  ca se s , shou ld  re ce iv e vi ro lo gi ca l stud y.

Ea ch  State  he al th  of fice r sh ou ld  pro vide th ese  nec es sa ry  se rv ic es  or ar ­

ra ng e for the m to  be pr ov id ed .

A sy st em at ic  and  co nt inuing  su rvey  of an tibodi es  to  th e th ree ty pe s 

of  po lio vi ru s shou ld be co nd uc te d among  w el l se le c te d  and re pr es en ta tive  

po pu la tio n gro ups thro ug ho ut  th e coun try  to  de term ine th e le vel s of se ro lo gi ca l
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re sp on se  ac tu al ly  bei ng ac hi ev ed  by th e immu niz ation  pro gra m,  to  measu re 

th e du ra tio n and ti te rs  of ci rc ula ti ng  an tibodie s,  and th us  to  prov ide  a 

sound b as is  for  g uid ing  the nat io nal  im mu niz ation  pro gram.  Th is program 

shou ld be  th e Joint re sp onsi bil it y  of  t he  Pu blic Hea lth  Se rvice  and  co lla bo ­

ra tin g St at e and pr ivate la bora to ri es .

La bo ra to rie s of sp eci a l co m pe tenc e shou ld be est ab li sh ed  to  provide

the hi gh ly  t ec hnic al  se rv ic es  ne ed ed  to  di sc rim in at e be tw ee n wild  st ra in s

and  at te nua te d va cc in e st ra in s of po liovir use s,  and  to  d etermine ge ne tic  

marke rs . The Pub lic He alt h Se rv ice shou ld de si gn at e and su pp or t such  

la bo ra to ri es  and  est ab li sh  proper ch an nel s for  su bm issio n of  sp ec im en s 

and  se t pr io ri ties  for us e of th ese  im porta nt bu t high ly  sp eci a li zed  se rv ic es .

Long Term Ca re and Re ha bi lit at ion

Pa tien ts  with se ve re  re si dua l par al ys is  ac qu ire d in pas t ep idem ics 

and  th o se , fo rtu na te ly  re la tive ly  sm al l in num ber , who are  s ti ll  becoming 

vi ct im s of th e d is ease , co ns ti tu te  a se riou s and  co nt inu ing  pro blem

re qu iri ng  com munity  or ga niza tio n to  so lv e.  Wh ile  cl in ic al  re se ar ch  con­

du cted  at  Po lio mye lit is C linic al  Stu dy Cen te rs  ha s gr ea tly  imp rov ed de gr ee s 

of re co ve ry  and  the  deve lop me nt of  mec ha nica l de vic es  ha s gre at ly  improved  

th e re tu rn  of  use ab le  fu nc tio n,  nev ert hel ess  a la rge re sidu e of pat ie nts

wi th se ri ousl y  de bi li ta ting  d is e ase  co nt in ue s to  ex is t.  Co nt in ua tio n of



POLIO VACCINES 85

supp ort for the adequ ate  long term care and reha bi lit at ion of these pa tie nts 

is  an es se nt ia l pha se of the to ta l pol iom yel itis  con tro l program.
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T h e re  a r e  fo u r  g o a ls  in  th e  c o n tr o l  of  p o li o m y e l i ti s :

1. P re v e n t io n  o f e p id e m ic s

2. C o n tr o l of  e p id e m ic s

3. P re v e n t io n  o f e n d e m ic  p o li o m y e li ti s

4.  E r a d ic a ti o n  o f p a r a ly t i c  s t r a in s  of  p o li o  v i ru s  
f ro m  th e  p o p u la ti o n  of th e  U n it ed  S ta te s

T he fo ll o w in g  s u g g e s ti o n s  a r e  in te n d e d  to  b r in g  th e  U. S. 
c lo s e r  to  th e s e  g o a ls .

- -S u r g e o n  G e n e r a l ’s C o m m it te e  on  P o l io m y e l i t i s  C o n tr o l
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CO N TEN TS

T H E  IM M ED IA TE PRO G R A M

1. In te n s if y  Im m u n iz a ti o n  P ro g r a m  No w

*
2. P r io r i t i e s  fo r  A ch ie v in g  Im m u n iz a ti o n  G o a ls

3. V a c c in a ti o n  S c h e d u le s  - F o rm a l in  - In a c ti v a te d  V ac c in e s

T H E  CO NTI NUIN G PR O G R A M

4. Im m u n iz a ti o n  I s  a M ed ic a l P ro c e d u r e

5. S u rv e y s  of  Im m u n iz a ti o n  S ta tu s

6. E p id e m ic  U se

7. S u rv e il la n c e

8. B e h a v o ria l S tu d ie s
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10. A s s is ta n c e  to  O th e r  C o u n tr ie s

T H E  ORAL VACCIN E PR O G RA M
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* 13. R e s e r v e s  of O r a l  P o li o  V a c c in e s  fo r  E p id e m ic  U se

14. V ac c in a ti o n  S c h e d u le s  - O ra l V a c c in e s
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T H E  IM M E D IA T E  PR O G RA M

1. In te n s i fy  Im m u n iz a ti o n  P r o g r a m  Now

Im m e d ia te  s te p s  s h o u ld  b e  ta k e n  b y  a l l i n t e r e s t e d  
g ro u p s  to  in te n s if y  d r iv e s  f o r  v a c c in a ti o n  w it h  th e  f o r m a l in -  
in a c t iv a te d  v a c c in e . E a c h  S ta te  an d  lo c a l h e a lt h  d e p a r tm e n t 
sh o u ld  a c c e p t r e s p o n s ib i l i ty  f o r  s e e in g  th a t th e r e  i s  e f f e c ­
ti v e  o r g a n iz a ti o n  of  th e  m e d ic a l ,  p u b li c  h e a lt h , e d u c a ti o n a l,  
an d  c i t i z e n  r e s o u r c e s  w it h in  i t s  ju r i s d ic t io n  to  a c h ie v e  th is .

T h e  p la n  p r o p o s e d  b y  th e  P u b li c  H e a lt h  S e r v ic e  to  
e n c o u ra g e  lo c a l c o m m u n it y  d r iv e s  d e s ig n e d  to  r e a c h  th e  
lo w e r  so c io e c o n o m ic  an d  y o u n g e r  ag e  g ro u p s  th ro u g h  n e ig h ­
b o rh o o d  o rg a n iz a ti o n  - -  th e  " B a b ie s  an d  B r e a d w in n e r s "  
c a m p a ig n  - - i s  e n d o rse d . I t  i s  r e c o m m e n d e d  th a t th e  p la n  
be  w id e ly  d i s t r ib u te d  by  th e  S e r v ic e , by  th e  o r g a n iz a ti o n s  
r e p r e s e n t e d  on  th e  C o m m it te e  an d  o th e r  in t e r e s t e d  a g e n c ie s .

T h e  c o m m u n it y  o r g a n iz a t io n  p a t te r n  a c h ie v e d  th ro u g h  
th is  e f f o r t  c a n  be  r e a d i ly  e x te n d e d  o r  m o d if ie d  to  o th e r ,  
s im i la r  h e a lt h  m e a s u r e s .

*

*

2.  P r i o r i t i e s  fo r  A ch ie v in g  I m m u n iz a ti o n  G o a ls

T h e  fo ll ow in g  g o a ls  a n d  p r io r i t i e s  fo r  v a c c in a ti o n  
e f f o r t s  a r e  re c o m m e n d e d :

A . E v e r y  u n v a c c in a te d  p e r s o n  sh o u ld  b e  fu ll y  
im m u n iz e d  a g a in s t  p o li o  fo r  h is  ow n p ro te c ti o n .

B.  Im m u n iz a ti o n  c a m p a ig n s  sh o u ld  b e  e s p e c ia l ly  
in te n s iv e  in  n e ig h b o rh o o d s  w it h  l e s s  th a n  85%  
v a c c in a ti o n  in  g ro u p s  u n d e r  ag e  6, w h e re  e p i ­
d e m ic s  a r e  m o s t  l ik e ly  to  o c c u r .

C.  F i r s t  p r io r i ty  s h o u ld  b e  d i r e c te d  to  a t ta in in g  
c o m p le te  an d  e a r ly  c o v e ra g e  of  th e  in fa n t an d  
p r e - s c h o o l  g ro u p  u n d e r  6 y e a r s  o f ag e .

D.  O th e r  c h i ld re n  u n d e r  10 y e a r s  of  ag e  an d  p a r e n ts  
of  you ng  c h i ld r e n  a r e  th e  n e x t m o s t im p o r ta n t  
g ro u p s .

T o a c h ie v e  an d  m a in ta in  th e s e  g o a ls  r e q u i r e s  a  h ig h ly  
e f fe c ti v e  an d  co n ti n u in g  p r o g r a m  of  in fa n t im m u n iz a ti o n .
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3. V a c c in a ti o n  S c h e d u le s  - F o r m a l in - in a c t i v a te d  V a c c in e s

T h e  s c h e d u le s  fo r  u s e  o f f o r m a l in - in a c t i v a te d  v a c c in e s  

p r e s e n t ly  a r e :

A.  I n i t i a l  Im m u n iz a ti o n  - a l l a g e s  e x c e p t in fa n ts
u n d e r  6 m o n th s  o f a g e

*
O r d e r  of D o se s I n te r v a l  f ro m  L a s t  D o se

1st -

2n d o n e  m o n th
3 rd * 7 m o n th s  o r  b e f o r e  

th e  n e x t p o li o m y e l i t i s  
s e a so n *

4 th o n e  y e a r

*A t l e a s t  3 d o se s sh o u ld  b e  a d m in is t e r e d  p r io r
to  th e  b e g in n in g  o f th e  p o l io m y e li ti s  s e a s o n .

B.  Im m u n iz a ti o n  of In fa n ts  U n d e r  6 M on th s of A g e* *

O r d e r  o f D o se s* *  I n te r v a l  f ro m  L a s t  D o se

1st 1 - 1 /2  - 2 m o n th s  of

2n d
a g e
o n e  m o n th

3 rd o n e  m o n th
4 th 7 m o n th s
5th 1 y e a r

♦ ♦ In c lu d in g  u se of c o m b in e d  a n t ig e n s  f o r  o th e r
c o m m u n ic a b le  d i s e a s e s .

C.  A d d it io n a l D o se s

A fte r  th e  c o m p le ti o n  of e i th e r  o f th e  ab o v e  
s c h e d u le s  s u p p le m e n ta ry  b o o s te r  d o se s  a r e  i n ­
d ic a te d  f o r  c h i ld r e n  on  e n t ry  to  sc h o o l and  f o r  
p e r s o n s  w it h  u n u su a l e x p o s u re  to  in fe c ti o n .
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TH E CO N TIN U IN G  PRO G R A M

4.  Im m u n iz a ti o n  i s  a  M e d ic a l P r o c e d u r e

A ll  ty p e s  of p o l io m y e l i t i s  v a c c in e  sh o u ld  b e  u s e d  on ly  
u n d e r  th e  d ir e c ti o n  of l i c e n s e d  p h y s ic ia n s  o r  o f f ic ia l h e a lt h  
d e p a r tm e n ts .

A ll  c o m m u n it y  s p o n s o r e d  im m u n iz a ti o n  p r o g r a m s  fo r  
th e  c o n t ro l of p o li o m y e li ti s  sh o u ld  b e  p la n n e d  a n d  c a r r i e d  
ou t in  c lo s e s t  c o o p e ra ti o n  w it h  p r iv a te  p h y s ic ia n s  a n d  lo c a l 
m e d ic a l s o c ie t ie s .

5. S u rv e y s  o f Im m u n iz a ti o n  S ta tu s

A ll  c o m m u n it ie s  s h o u ld  co n d u c t p e r io d ic  e v a lu a ti o n s  of  
th e i r  p o li o m y e li ti s  s ta tu s . T h e  q u o ta  s a m p le  s u r v e y  te c h n iq u e  
i s  p r a c t i c a l  an d  w id e ly  a p p l ic a b le . T h e  In d ia n a  s y s te m  of  r e ­
q u ir in g  sc h o o l b o a r d s  to  r e p o r t  on  th e  im m u n iz a ti o n  s ta tu s  of  
e a c h  n ew ly  r e g i s t e r e d  c h i ld  in  s c h o o ls  h a s  b e e n  t e s t e d  a n d  i s  
r e c o m m e n d e d . I t i s  p a r t i c u l a r l y  im p o r ta n t  to  m a in ta in  u p - to -  
d a te  e s t im a te s  of  th e  v a c c in a t io n  s ta tu s  of  p r e s c h o o l  c h i ld r e n  
in  n e ig h b o rh o o d s  o f s u s p e c te d  lo w  im m u n iz a ti o n  l e v e ls .

6. E p id e m ic  U se

T h e  u s e  of  an y  a v a i la b le  v a c c in e  sh o u ld  b e  in te n s i f ie d  
in  th e  f a c e  of  a n  e p id e m ic . W hen  o r a l  v a c c in e s  b e c o m e  a v a i l ­
a b le , e v e r y  e f fo r t sh o u ld  b e  m a d e  to  a c h ie v e  to ta l c o m m u n it y  
p a r t i c ip a t io n  in  th e  im m u n iz a ti o n  p r o g ra m  on  a s in g le  day  o r  
in  a  fe w  c o n s e c u ti v e  d a y s .
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7. S u rv e il la n c e

The N ati onal P o li o m y e li ti s  S u rv e il la n c e  P ro g ra m  
sh ou ld  be  co n ti nued  and  ex pan ded . The  e s s e n t ia l  fe a tu re s  
in c lu d e :

A. C a se  in v e s ti g a ti o n  c o n s is ti n g  of  c li n ic a l ev a lu a ti o n , h i s ­
to ry  of  co n ta c t w ith  o th e r s  who have  re c e iv e d  po li o  v a c ­
c in e s  w ith in  th e p re c e d in g  two m o n th s , and  fo ll ow -u p  fo r 
r e s id u a l p a ra ly s is  a t  60 day s.  M a n u fa c tu re rs , lo t n u m ­
b e r s , an d d a te s  of  a d m in is tr a ti o n  of  poli o  v a c c in e s  sh ould  
be re c o rd e d .

B. L a b o ra to ry  d ia g n o s ti c  s e rv ic e  fo r  each  sp o ra d ic  c a se  of 
p o li o m y e li ti s  an d  a re a so n a b le  sam p li n g  of  ep id em ic  
c a s e s .

4

*

C. E v a lu a ti o n  of  th e  p o li o m y e li ti s  im m u n iz a ti o n  s ta tu s  of  th e 
co u n tr y  an nua ll y  by  a  ra ndom  sam p le  su rv e y  p ro c e d u re .

D. S e ro lo g ic a l s u rv e il la n c e  co n sis ti n g  of  p e r io d ic  sy s te m a ti c  
su rv e y s  of  a n ti b o d ie s to  th e  th re e  ty p es  of  p o li o v ir u s  am ong  
re p re s e n ta ti v e  p o p u la ti o n  g ro ups th ro u g h o u t th e  co u n tr y  to  
a s c e r ta in  th e  le v e ls  of s e ro lo g ic a l re s p o n s e  be in g  ach ie v ed  
and  to  m e a s u re  th e  d u ra ti o n  an d t i t e r s  of  c ir c u la ti n g  a n ti ­
b o d ie s .

E . V ir o lo g ic  s u rv e il la n c e  of  c ir c u la ti n g  e n te ro v ir u s e s  in c lu d ­
in g  p o li o v ir u se s  in  co m m u n it ie s  sh ould  be c a r r i e d  ou t.

F . C h a ra c te r iz a ti o n  of p o li o v iru s e s  in  s p e c ia ll y  d e s ig n a te d  
la b o ra to r ie s  w ith p a r t ic u la r  co m p ete n ce  to  d is c r im in a te  b e ­
tw een  "w ild" p o li o v ir u s  s t r a in s  and th e  a tt e n u a te d  vacc in e  
s t r a in s  u sed  as  o ra l  v acc in e .

G. C o n st an t su rv e il la n c e  of  th e p re v a le n c e  of  p o li o - li k e  d is e a s e  
th ro u g h  th e s y s te m a ti c  re p o rti n g  an d la b o ra to ry  st udy of  
c a s e s  an d o u tb re a k s  of EC HO, C o x sa ck ie , and  o th e r  v ir u s  
in fe c ti o n s  s im u la ti n g  p o li o m y e li ti s .

68 776 0 —61 ------7
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8. B e h a v io ra l S tu d ie s

R e p ea te d  o b s e rv a ti o n s  h av e  sh ow n th a t th e r e  a r e  e a s il y  
d e li n e a te d  g ro u p s wh o h a v e  n o t b e e n  im m u n iz e d  in  s p it e  of  re a d y  
a v a il a b il i ty  of  v a c c in e . D e s p i te  th e s e  o b s e rv a ti o n s  of  fa c t,  th e  
u n d e r ly in g  c a u se  h a s  no t b e e n  s tu d ie d  su ffi c ie n tl y .

In v e s ti g a ti o n s  (p o s s ib ly  c o r r e la te d  w it h  im m u n iz a ti o n  
s u rv e y s )  sh ou ld  be  c o n d u c te d  to  id e n ti fy  th e  b a r r i e r s  th a t keep  
p eo p le  f ro m  o b ta in in g  th e  h e a lt h  c a r e  th ey  n eed , an d  to  sh ow  
ho w  th e s e  b a r r i e r s  can  b e  e li m in a te d . T he in fo rm a ti o n  g a th ­
e r e d  sh o u ld  be p oo le d  an d  e n e r g e ti c  p r o g ra m s  sh o u ld  be  u n d e r ­
ta k e n , w ith  ad e q u a te  r e s o u r c e s ,  to  d e te rm in e  ho w  n o n - a c c e p t­
a n c e  can  be  o v e rc o m e .

9. R e s e a r c h

F u r th e r  r e s e a r c h  in  th e  f ie ld  of  in a c ti v a te d  an d  li v in g  
v i r u s  v a c c in e s  is  s tr o n g ly  e n d o rse d . C o ll a b o ra ti o n  of  s c ie n ­
t i s t s ,  p u b li c  h e a lt h  o f f ic e r s , an d  in d iv id u a ls  r e p r e s e n t in g  v a r i ­
ous o rg a n iz a ti o n s  th ro u g h o u t th e  co u n tr y  who  a r e  in te r e s te d  in  
th is  p ro b le m  i s  e n c o u ra g e d  in  o r d e r  to  f il l in  m a n y  gaps in  o u r 
in fo rm a ti o n  and  know le dge . E x a m p le s  of  su ch  r e s e a r c h  a re :

A.  D ev e lo p m e n t of  m a r k e r s  th a t a r e  m o re  sp e c if ic , in  o r d e r  to  
f a c i l i ta te  s t r a in  d if fe re n ti a ti o n .

B.  C o n ti n u ed  e f fo r ts  to  d e v e lo p  m o re  s a t i s f a c to r y  s t r a in s  fo r 
v a c c in e .

C.  E f fo r ts  to  p ro v id e  an d  e v a lu a te  a  m o r e  p o te n t in a c ti v a te d  
v a c c in e  to  p e r m i t  a d e q u a te  im m u n iz a ti o n  w it h  fe w e r  i n ­
je c ti o n s .

D.  R e s e a r c h  se ek in g  th e  a d v a n ta g e s  of  v a r io u s  im m u n iz a ti o n  
sc h e d u le s , e s p e c ia ll y  f o r  th e  new born .

E . T h e  c o n tr o l of  e p id e m ic s  th ro u g h  v a r io u s  a p p li c a ti o n s  of  
a v a il a b le  v a c c in e s  an d  p r o g ra m s .

10. A s s is ta n c e  to  O th e r C o u n tr ie s

T he S u rg eo n  G e n e ra l sh ou ld  e n c o u ra g e  th e  d ev e lo p m en t 
of  p r o g ra m s  to  fu rn is h  im m u n iz in g  a g e n ts  to  o th e r  c o u n tr ie s  fo r 
th e  c o n tr o l of  p o li o m y e li ti s .
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T H E  ORAL VACCIN E PR O G RA M

P ro d u c ti o n  of  O ra l  V acc in e

//
The P u b li c  H e a lt h  S e rv ic e  sh o u ld  co n ti n u e  to  m a k e  

e v e ry  e f fo r t to  e n c o u ra g e  th e  e a r ly  p ro d u c ti o n  an d  re a d y  
a v a il a b il it y  of a n  o r a l  po li o  v a c c in e .

P r io r i t i e s  fo r  F i r s t  A v a il a b le  S u p p li e s  o f O ra l V acc in e

If  th e  f i r s t  a v a il a b le  su p p li e s  of  o r a l  p o li o v ir u s  
v a c c in e  sh ou ld  b e  l im ite d  in  am o u n t,  th e n  th ey  sh o u ld  be 
u ti li z e d  in  th e  fo ll o w in g  p r io r i ty  o r d e r :

F i r s t :  E p id e m ic  c o n tr o l,  in v e s ti g a ti o n s  and  c o m ­
m u n it y  s tu d ie s .

Sec on d: Im m u n iz a ti o n  of  in fa n ts  an d  p re - s c h o o l
c h il d re n .

T h ir d : S e le c te d  a r e a  im m u n iz a ti o n  of  th o se
s e g m e n ts  of  th e  p o p u la ti o n  th a t a r e  l e a s t  
w e ll  im m u n iz e d .

R e s e rv e s  of O ra l  P o li o m y e li ti s  V ac c in e  fo r  E p id em ic  U se

The P u b li c  H e a lt h  S e rv ic e  sh o u ld  m a in ta in  r e s e r v e s  
of  o ra l  p o li o v ir u s  v a c c in e  fo r  u se  in  e p id e m ic s .

V a c c in a ti o n  S c h e d u le s  - O ra l V a c c in e s

W he n o r a l  v a c c in e s  b e c o m e  a v a il a b le , th e  P u b li c  
H ea lt h  S e rv ic e  sh o u ld  re c o m m e n d  d o sa g e  sc h e d u le s  b a s e d  
on  th e  r e p o r t  of  S u b c o m m it te e  I,  w ith  w h a te v e r  ch an g es  
m ay  be in d ic a te d  a t  th e  ti m e .
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LAUDER—WO 3-57 ^2

U. S. DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE

P u b li c  H ea lt h  S erv ic e 
W as hing ton 25 , D. C.

FOR IMMEDIATE RELEASE
Tue sd ay , Feb ru ar y 28 , 1961 HEW-P23

Su rgeo n G en er al  D esig nate  L uth er L. T err y  o f  th e  P u b li c  H ea lt h  Ser vic e 

an no un ce d to day  th a t  he ha s ac c e p te d  and i s  p u t t in g  in to  im m ed ia te  o p e ra ti o n  

reco mmen da tio ns  made by  th e  S e r v ic e 's  Adv isor y Comm ittee on  P o li o m y e li ti s  C on tr o l 

f o r  a  st epped -u p  prog ram to  p re v e n t p o li o  ep id em ic s in  1 961 .

The reco mmen da tio ns  w hi ch  co nc er n c u r re n t use  o f th e  S al k  p o li o  vacc in e

an d fu tu re  use  of o ra l p o li o  v a c c in e s  we re made fo ll o w in g  a  tw o- da y m ee ting  of  

th e  A dvis ory  Comm itte e, h e ld  l a t e  l a s t  month  a t  th e  S e rv ic e 's  Communicable 

D is ease  C en te r in  A tl a n ta , Ga.

Dr. T er ry  ha s n o t i f i e d  members o f th e  A dv isor y Comm itte e o f  h is  ac ­

cep ta n ce  o f th e i r  re co m m en da tio ns  an d ha s fo rw ar ded  co p ie s to  a l l  S ta te  and  

T e r r i t o r i a l  H ea lth  O ffi c e rs  u rg in g  t h e i r  co o p e ra ti o n  in  en coura g in g  co mmun iti es

to  s t a r t  v a c c in a ti o n  d r iv e s  e a r ly .

" I  sh are  th e  se nse  o f u rg en cy  ex p re ss ed  by  many Comm itte e members on 

th e  nee d fo r  In te n s iv e  e f f o r t s  t o  imm unize as many peo ple  as p o s s ib le  b e fo re  

t h i s  y e a r 's  p o li o  se aso n ,"  D r.  T err y  s a id . " I  c a l l  p a r t i c u l a r  a t t e n t io n  to  

th e  C om m it te e' s f in d in g s  th a t  th e  recommende d do sa ge  sc hed u le s may be  

m o d if ie d  to  p erm it  th e  a d m in is t r a t io n  o f th re e  sh o ts  o f S al k  v accin e  b efo re  

summer to  per so ns who ha ve  n o t a s  y e t  ha d an y v a c c in e ."

In  ca rr y in g  ou t th e  pr og ra m  recommended by  th e  A dv is or y Co mm itte e, 

th e  P u b li c  H ea lt h  S erv ic e  ha s o f fe r e d  a s s is ta n c e  in  id e n t i fy in g  ne ig hb or ho od

gro ups nee din g p ro te c ti o n  a g a in s t  p o l io  an d in  b r in g in g  th e  a t t e n t i o n  o f 

m edic a l agencie s co nce rn ed  w it h  p o l io  c o n tr o l,  to  th e s e  non -immune gro ups.
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The Service will also support State and local health departments in alerting 

the public to the need for polio vaccinations through continued cooperation 

with the Advertising Council's polio vaccination campaign.

A "Babies and Breadwinners" plan to promote vaccination of infants 

and fathers, particularly in low income areas where the need for vaccination is 

greatest, has been developed by the Service and endorsed by the Committee. It 

will be widely circulated to medical societies, health agencies, PTA's, and 

other civic groups.

In addition, Dr. Terry said, CDC will emphasize the need for immunizing 

infants and will encourage behavioral studies in identifying reasons why some 

people refuse immunization and in methods for overcoming this refusal. The 

Service will also continue its active liaison witn industry to hasten the

availability of oral vaccine.

4
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Submitted to House of Representatives Subcommittee 
on Health and Safety of the Committee on Interstate 
and Foreign Commerce for the record of Hearings 
conducted on polio vaccine March l6, 1961.

PUBLIC HEALTH SERVICE ACTIONS (1955-1961)
III PROMOTING US E OF POLIOMYELITIS VACCINE

The promotional efforts exerted by the Public Health Service during 

the past five years have been sustained and intensive. Although precise ♦-

measurements of promotional efforts are difficult to measure, it is no

exaggeration to say that the polio vaccination program has commanded more
•r

time and attention than any other single health program within the Public 

Health Service’s responsibility.

The following brief summary includes only the bare highlights of 

this effort. It will provide, however, a quick overview of the leadership 

provided by the Service in this national effort to bring the protection of 

the Salk vaccine to as many persons as possible in the shortest possible 

time— an effort which has occupied the time and energies of hundreds of 

organizations and thousands of individuals. This effort, as Surgeon General 

Luther L. Terry has pointed out, has resulted in the greatest single 

achievement in preventive medicine in our history.

1. Financial Support

Under the authorization of the Poliomyelitis Vaccine Assistance Act, 

which was first approved on August 12, 1955 and later extended on February
V

15, 1956 through June 30, 1957> "the Public Health Service administered 

$53-6 million in grants in aid to States for the purchase of vaccine and 

the administration of poliomyelitis prevention programs. 4
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2. Removal of Controls

When it became apparent that the initial vaccine supply shortage 

was ending, on August 1, 1956, the system of voluntary allocation of 

supplies was discontinued. This enabled areas which had aggressive 

vaccination programs underway to increase their supplies and averted the 

danger that other areas, though needing vaccine, would hold up supplies

while their programs were being organized.

3. Public Statements, Press Conferences, and Press Releases

Beginning with the announcement of the lifting of allocation 

controls, virtually all statements by Federal officials have continuously 

urged prompt and extensive use of the vaccine. The first Presidential 

statement, urging vaccination, was issued on November 28, 1956. Since 

then, several Presidential statements have been issued, the most recent 

being President Kennedy's statement on ;larch 13, 196l.

At the end of the polio season each fall, beginning in 1957> o 

summary of the polio situation has been a featured item of a press con­

ference by the Secretary of Health, Education, and Welfare. The importance 

of fall and winter vaccinations has been stressed. The Surgeon General has 

also continuously issued statements urging vaccinations and reporting on 

the progress of nation-wide vaccination programs.

Almost all of the 33 Public Health Service press releases on polio 

issued since August, 19?6, when the acute supply shortage ended, have 

stressed vaccination in addition to reporting specific news developments. 

Assistance has been given by the Public Health Service over a four year 

period in the development of dozens of popular magazine articles. CIO-AFL 

and other trade union periodicals, the foreign language press, house
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organs and other specialized publications have all carried the vaccination

message. Dozens of radio and TV shows have also dealt vith the vaccination

program.

4. Advertising Council

Beginning in 1957> the Public Health Service has financed and

sponsored annual nationwide advertising campaigns in association with the
*

American Medical Association and the rational Foundation, urging vaccinations.

Materials have been prepared for the Council by a top flight task force of

the Young and Rubicon advertising agency. Television spots, featuring <

famous TV, sports, theatrical and other personalities, have appeared on

network shows and have been supplied to local television stations. Radio

announcements, newspaper and magazine advertisements, car cards and bill­

boards have been used in these campaigns; and each has been accompanied by 

parallel public information campaigns conducted by the Service, the 

Rational Foundation, the national Health Council and many other organizations.

The campaign for 19S1 is already under way and within a month materials 

will begin appearing in the communications media.

p. State Health Departments

A how-to-do-it manual of "Suggestions for Developing a Comprehensive 

Poliomyelitis Vaccination Program", developed in cooperation with a 

committee of health educators from the States, was sent to all State health 

departments in early 1957. Copies were made available to them by the %

Public Health Service for local agencies. A revised and more elaborate 

"packet" was issued to States in 1959. In addition, samples of Advertising

Council materials, special pamphlets, examples of successful local
4
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campaigns and other promotional aids have been issued in 20 separate 

mailings to State health officers and State health educators over the 

past three years, The most recent effort has been a detailed plan-for- 

local action, entitled, "Babies and Breadwinners" which is receiving similar 

wide distribution by the Service and interested professional and voluntary 

agencies. This campaign, developed by the Public Health Service, was 

endorsed by the Advisory Committee on Poliomyelitis Control in late

January.

The Service’s Communicable Disease Center has assisted State and 

local leaders in surveys in >0 cities to help them identify areas where 

the unvaccinated live so that special drives can be conducted in those 

areas. This survey system, created by the Communicable Disease Center, has 

also been used by a number of other communities.

5. Voluntary Agencies

Voluntary health agencies, PTA's, labor and other citizen groups, 

beginning in 1955, have been represented at a series of advisory committee 

meetings called by the Surgeon General. Public Health Service assistance 

has been given to them in developing materials for their publications and 

for issuance to their local affiliates. Through a special arrangement 

with the national Health Council, an appeal for voluntary agency support 

of local drives has gone to the hundreds of agency members during the 

past two years. The Council has also placed special editorials in more 

than a thousand daily and weekly papers. Articles, prepared by or stimulated 

by Public Health Service information officers and others, have appeared in 

the magazines of women’s clubs, labor organizations and other groups.
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Cooperation with the Metropolitan Life Insurance Company and the Equitable 

Life Assurance Society has resulted in full page ads in the Saturday 

Evening Post and other leading magazines, posters in schools, etc. Polio 

vaccination exhibits have been shown at conventions of PTA's and other

groups.

7. Professional Organizations

Representatives of the major health and medical organizations have 

attended all advisory meetings called by the Public Health Service and 

assistance has been offered them in developing material for their member­

ships. The Service has also participated in special efforts made by the 

American Medical Association, the most notable being a special meeting, 

called by the AMA and attended by the heads of all State medical societies 

in January 1957* Plans made at this meeting were so successful in 

stimulating local drives that a temporary vaccine supply shortage occurred 

in the spring of 1997* Public Health Service officials have participated 

in numerous meetings of the American Medical Association on the subject of 

polio, the most recent being the November 30, i960, special symposium 

on poliomyelitis at the mid-winter clinical sessions in Washington, D. C. 

The papers given by the Surgeon General and other Public Health Service

officials at this meeting have been published in the Journal of the

American .Medical Association and are the most recent of numerous articles

on polio which the Service has placed in that journal and in the journals

of other medical and health organizations.

In 1959/ the Surgeon General requested the presidents of the 

Academy of Pediatrics, and the Academy of General Practice to conduct 

special campaigns for the vaccination of infants and young children.
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These campaigns were energetically pursued, and were accompanied by a 

special appeal by the Chief of the Children’s Bureau.

Public Health Service and American Medical Association efforts to

promote private physician and health department leadership in polio 

drives throughout the U. S. have been closely coordinated. The American 

Medical Association has scheduled its mailings of Advertising Council and

other materials to State and local medical societies to coincide with

Public Health Service mailings to health departments. The American

* Medical Association's special materials have also included vaccination 

reminder cards for physicians to mail to their patients and letters from 

the AMA president to 17^,000 practicing physicians.

Articles in pharmaceutical Journals, counter cards supplied by 

vaccine producers, and special messages from the Surgeon General have 

enlisted the cooperation of the ration's druggists in pushing polio 

vaccination drives. Ilursing journals have also carried appeals 

regularly, as well as the publication of the American Osteopathic

Association.

0. Industry

The Surgeon General has written vaccine producers each year to 

encourage production of adequate supplies of vaccine, and the industry 

has been kept continuously informed both on the technical and the

* promotional efforts being executed by the Service.

Conclusion

« While it is clear, from this brief summary, that the wide use of

the written and spoken word on the subject of polio vaccinations is by
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no means th e  r e s u l t  o f  P u b li c  H ea lt h  S e rv ic e  e f f o r t  a lo n e , much o f i t  

has be en  th e  d i r e c t  r e s u l t  o f  S e rv ic e  a c t io n .  In  t h i s  su st a in ed , e f f o r t ,  

th e  S e rv ic e  lia s h ad  th e  f u l l  and e n th u s ia s t ic  co o p era ti o n  o f  fo u r 

su ccess iv e  S e c r e ta r ie s  o f H ealt h , E d u ca ti o n , an d W el fa re  an d t h e i r  

s t a f f  a s s i s t a n t s  a s  w e ll  as  many o th e r o f f i c i a l s  o f th e  E xecu ti ve  b ra nch  

o f  th e  F ed e ra l Go vernme nt,  Eem bers o f  th e  C ongre ss , and many th ousa nds
♦

o f c i t i z e n s  th ro u g h o u t th e  n a ti o n .

I t  i s  th e  in te n t io n  o f  th e  S e rv ic e , w it h  th e  p re se n t " b i l le d "

v acc in e , and w it h  th e  o ra l  vacc in e , when i t  bec om es a v a i la b le , to  *

conti nue  to  do i t s  p a r t  in  th e  Job o f  st am pin g ou t p o li o  i n  Am eri ca  

and to  h e lp  in  th e  lo n g er e f f o r t  to  b r in g  i t  under  c o n tr o l th ro ughout

th e  w orld.

*

*
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Dr. Terry. At my fa r right at the end of the table is I)r. C. A. 
Smith , who is the Chie f of the Communicable Disease Center in 
Atlanta, Ga., which is a part of our Service.

Next is Dr. Arnold B. Kurlander, who is Assis tant Surgeon General 
in the Office of the Surgeon General of the Public Health  Service. 
Dr. Kurlande r has been our staff person in the office responsible for 
central coordination of all activities in the polio field for the past 
year.

The next is Dr. Roderick Murray, who is Director o f our Division 
of Biologies Standards at the National Inst itute s of Health.

Next to my left is D r. Alexander D. Langmuir,  who is the Chief
• of the Epidemiology Branch of our Communicable Disease Center 

in Atlan ta.
And finally, on the end is Mr. Edward J. Rourke, who is Assistant 

General Counsel for the Department of Health, Education,  and
* Welfare.

Thank you, Mr. Chairman  and members of the committee.
Mr. Roberts. Thank you, Dr. Terry. We are  g lad to have the gen­

tlemen with you here. I appreciate your making  them available to 
the committee for questions.

I would like to thank you for your very fine statement and to say 
again that the Chair  regrets that it was not possible to give you more 
notice of this hearing.

As I  explained before, because of the various announcements it was 
felt this hearing was prope r and tha t we ought to try  to get  into the 
mat ter as soon as possible.

When did you assume office as Surgeon General of the U.S. Public 
Heal th Service?

Dr. Terry. I actually started function ing in the office as of Janu ­
ary 30, sir. However, I was not confirmed by the Senate until March 
2,1961.

Mr. Roberts. And almost all of the work with respect to the oral 
vaccine has taken place under your predecessor, Dr. Burney ?

Dr. Terry. The more recent developments. Of course, it extends 
back into the term when Dr. Scheele was Surgeon General.

Mr. Roberts. You were with the Hea rt Ins titu te most of the time, 
4 that, is, prior to your assuming office as Surgeon General ?

Dr. Terry. Tha t is righ t, sir. I have been associated with the 
He art  Inst itute  for 10 years, largely as a clinical investigator, but 
during the past 2*4 years  I was Assistant Direc tor of the National

y He art  Institute.
Mr. Roberts. As you see it, Dr. Terry, what are the responsibilities 

of the Public Health  Service with respect to  the availabil ity of new 
medical developments?

Dr. T erry. I think  the responsibility of the Public  Health Service, 
Mr. Chairman, has been generally outlined in the five points which I  
have presented in my formal statement. In other words, I  feel that 
all of those points with regard to our responsibilities are of impor­
tance. Namely, in terms of keeping surveillance on disease conditions 
as they exist in the United States ; in terms of stimulating and per ­
forming research related to disease conditions; in relation to promo­
tion of additional work as may be necessary in the study of diseases; 
and, also, promotion in the use of therapeutic and preventive agents
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as they become available; and the s timulat ion of all persons concerned 
at all levels in relation to the production and application of measures, 
techniques, and substances which may be used in the prevention or treatment of diseases of man.

Mr. Roberts. Now, would it be correct to say that  the Public Health Service is in the position of a regu latory  agency in so fa r as the licens­ing of biologic products is concerned ?
Dr. Terry. Th at is correct, sir.
Mr. Roberts. Have standards been established for the production of the  oral vaccine?
Dr. Terry. Mr. Chairman, these standards are developed in our Division of Biologies Standards. I would like to present at this time, if I may, Dr. Murray, who is Chief of that Division, and allow 

him to answer your question in more detail than I could answer it, sir.
Dr. Murray. Mr. Chairman, the question of standards is difficult to define in a scientific sense. They come in two categories.
One form is written standards which would appear in the form of regulations; and the other standards for prepara tions which are 

issued to those interested, for the purpose of standardiz ing their product.
At the moment we have gone through the preoess of developing 

written standards afte r a very prolonged period of accumulating in­formation in th is developing area.
A notice of proposed rulemaking was issued on November 23, 1960. This actually set forth the regulations which would govern the manu­

facture and testing  of live poliovirus vaccine. Public comment was 
called for. This has been received, and is being reconciled with the text.

As Dr. Terry  noted in his opening statement, it is antic ipated that these regulations will become final sometime before the end of this month.
Mr. R oberts. Now, just what are the responsibilities of the Public Health Service with respect to the tests of new medical products?
Dr. Murray. The responsibility of the Public Health Service, as 

seen through the Division of Biologies Standards—and this concerns 
biological products  only—is for  the development of standards which are designed to assure the safety, purity, and potency of these products.

The Division, also, carries on research which is designed to investi­
gate the suitability of standards, to evaluate standards , and, also, 
to examine products with a view to determining if standards have 
been met, as well as to inspect establishments seeking licenses and 
establishments which already have licenses, at periodic intervals. 
Recommendations are made for the licensing of biological products to the Secretary of HEW, who has the authority to issue licenses.Mr. R oberts. I saw a statement made by Dr. Terry  on page 3, the 
third  paragraph, where he points out the responsibility and that 
various strains of oral vaccine have been used, in the U.S.S.R. and other countries abroad.

Other than the Soviet Union, what are the countries to which you referred. Dr. Terry?
Dr. Terry. T am not certain of the exact countries  outside of the Soviet Union: may I  ask Dr. Langm uir to answer that  ?
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Mr. Roberts. Yes.
Dr. Langmuir. The countries adjoining the Soviet ITnion—Po­

land, Czechoslovakia, H unga ry, and Yugoslavia. And I am not sure 
of the details, but I feel confident tha t Rumania and Bulgaria have 
been included in this program with support from Moscow.

Also, when we were in Moscow’ last May, we learned that programs 
were underway in the mainland of China. The full extent of these 
we never learned in detail.

Mr. Roberts. Do you know’ of any tests tha t we have conducted in 
any of the other part s of the free world or tests conducted by other 
governments in the free world?

» Dr. Langmuir. Very extensive tests and programs through many
countries in Central and South America. Also, a test several years 
ago in Ruandi TTrundi in the middle of Africa and in Leopoldville.

A great many small studies have been undertaken in, I guess, a
♦ dozen or more countries. I am thinking of Sweden—small studies in,

say, B ritain , South Africa. I am not sure that I am fully informed.
The record of the Pan  American Health  Organization conferences, 

held here in Washington in June  of 1959 and 1960, made a serious 
effort to consolidate all of this information. And this  is available.

Mr. Roberts. These test s were done with the oral vaccine?
Dr. Langmuir. Yes; with  oral vaccine as compared to the Salk 

type.
Mr. Roberts. Fu rth er reading from Dr. Ter ry’s statement:
The re is evidence th at  the vaccine has been effective—in fact , highly effec­

tive. The m anufacturin g and  test ing requirements u nde r which this  vaccine was 
produced were less rigid  than  those  now proi>osed for American manufac ture.

This  question: Following these tests tha t we are speaking about, 
what steps w’ere taken by the Public Health  Service to stimulate pro ­
duction in the United States ?

Dr. Terry. Dr. Ku rlander,  could you comment on that  ?
Dr. Kurlander. As you know, Mr. Chairman, most of the field 

testing of the various stra ins of the vaccines was done in foreign 
countries. The repor ts of the tests and the reports of the effective­
ness of  the use of these materials  began to be published in interna­
tional journals. Internat iona l conferences were held, and our people

4 were participants in these conferences, so that  they could secure the
latets up-to-date information. This would include not only published 
material but personal and scientific communications from other scien­
tists  about the effectiveness and methods in which the materials were

t used.
Our chronology indicates that w’e established the Public Heal th 

Service Committee on Live Poliovirus Vaccine, composed of  eminent 
experts  in vaccines in this  country, prio r to the internationa l confer­
ences. We did th is so tha t w’e could begin as early as possible to keep 
ourselves informed, to keep our scientific colleagues in the country 
informed, and also to keep industry informed.

Our  chronology indicates  that our committee was formed as early  
as Jun e 1958. The first international conference on poliovirus vac­
cines, at which time these official reports were presented, occurred 
approximately 1 year later .

Mr. Roberts. I assume that  these tests are going on all of the time.
Dr. K urlander. That is correct.
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Mr. R oberts. What  tests are you making at the present time ?Dr. Kurlander. If  I may, sir, 1 should like to make it very clear tha t the Public  Health  Service did not perform the testing of these oral vaccines in the foreign countries.
Mr. Schenck. Will you yield ?
Mr. Roberts. Yes.
Mr. Schenck. Why were those tests done in foreign nations?Dr. Kurlander. I would like to, if I  may-----
Mr. Schenck. Was it because of the ir ability to evaluate these things—was t ha t the reason—or are the ir viruses much bette r than ours?
Dr. Kurlander. May I ask Dr. Murray to answer tha t qeustion. *He attended the  international conferences.
Dr. Murray. A couple of factors are involved here, one of  which is the fact tha t, since 1955, the Salk vaccine has been so widely used in this  country tha t the population in the United States  did not pro- *vide a suitable group in which oral vaccine could be investigated.Populations with more favorable situat ions suitable for investigation existed abroad. These situations were identified and developed by the scientists involved—that is, the scientists who were developing the oral vaccines. They were identified on the basis of thei r suitab ility, not having had prio r experience with Salk vaccine, a mat ter which would have beclouded the outcome o f such s tudy;  and, furthermore, the vaccine was easily accepted by the  people in some of  those areas because they did  not  have vaccine of any sort available.
Dr. T erry. May I  ask Dr. L angm uir to comment on this, too?Mr. Roberts. Yes.
Dr. Langmuir. Pertinent to this question, I think it is well estab­lished that each of the various proponents—there have been three in this country—have tested their  products in this country in selected populations before they went anywhere else in the world.
So it is not as though they went elsewhere, to test. They went to the place to test that  would give th e best tests, but all of the questions were started  and worked on in this country before any oversea activity.Mr. Roberts. At page 2, Dr. T erry , you said that you might, antici­pate licensing applications in the next 6 months. Now you say—I want to be correct in th is :

Although we confidently ant icipat e th at  one or more appl ications may be forthcoming within  the next 6 months, or  possibly sooner, it is impossible to set any more precise time  than that .
Does this mean that the vaccine will immediately be available when «licensed, or must we wait for an indefinite time for manufacturers to release the product a fter  licensing?
Dr. Terry. I do not think we can give you a complete answer to that  in terms of the quantities that  will be available. But we expect that at the time tha t a vaccine is licensed there will be considerable quantities of it available at that  time. I do not know whether  Dr.Murray can say anything  more specific about that or not, sir.
Dr. Murray. The question of licensing would come up when the manufacturer had developed sufficient manufacturing experience.And 1 think that  we should emphasize here that this is the actual feature  of the program which, perhaps, is lacking—that is, consistent manufacturing experience over a period of time and covering a num­ber of successive lots of vaccine.



POLIO VACCINES 109

Licensing will occur when the manufacturer applies for a license 
and has demonstrated the ability to produce a satisfac tory produc t 
for general distribution—not for research purposes, but for general 
distr ibution—in the case of five consecutive lots. This means tha t at 
the time of licensing the material from those five lots would be 
available for d istribu tion, plus any other lots which would be coming 
off at tha t time or subsequently.

The lots tha t would be available would depend entirely upon the 
manufacturing  posture of the particular  processing plant and sched­
uling of production.

Mr. Roberts. Now, would that  manufactur ing experience have to 
be accumulated all in the  United States  or could it be based on ex­
perience tha t the pharmaceutical people have had with the product 
outside of the country ?

Dr. Murray. The licensing would be based upon the evaluation of 
the evidence of the five successive lots, produced in the manufacturing 
establishments applying fo r the license. Some of the testing, par ticu­
larly the  testing which we require fo r administra tion to human beings, 
and which involves validation of the product rather  than  the part icu­
lar lot, might be done elsewhere.

Mr. Roberts. Thank  you very much.
Does the Public Health Sendee itself have any autho rity to bring  

about production of a new product, a new medical product, which 
they determine is highly  desirable to protect  the public health?

Dr. Terry. Mr. Rourke.
Mr. Rourke. The Service has long had authority  to manufacture 

a biological for its own use, its own purposes. It  has had this au­
thority  since 1944—to manufacture biologicals for its own research 
and demonstration purposes.

Mr. Roberts. In other words, theoretically  for research purposes, 
the Public Health  Service could proceed to produce this vaccine. 
And has any consideration been given to  this course of action ?

Mr. Rourke. Not tha t I  know of, sir.
Dr. T erry. Dr. Murray .
Dr. Murray. I am not  sure that  I  understood the question th at the 

gentleman presented.
Mr. Roberts. I asked the question i f the Public Health  Service is 

authorized , for the protection of the public health , to bring about 
production  of a new medical product itself. The answer was, “Yes,” 
tha t you had that authority.

And then I  wanted to know whether or not there  was any considera­
tion given by the Public  Health Service to producing the oral vac­
cine in this part icula r situation  ?

Dr. Kurlander. Mr. Chairman, the answer to tha t is, “Yes.” This 
mat ter was discussed with Surgeon General Burney, since we were 
aware of the authority for  the Service to manufacture a biological 
under existing authority in quantities needed for research and demon­
stration.

We, also, sir, under our authority, can manufacture a biological for 
public or private  agencies when the material is not available from 
establishments licensed to produce the biological.

Since there are no establishments licensed as yet to produce the 
biological, it was the essence of our opinion in the immediate office 

68 776 0 — 61------ 8
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of the Surgeon General at tha t time tha t we did not believe it ad­
visable for  the Public Health Service to become a manufacturer of 
biologicals.

Mr. R oberts. Now, in view of the fact tha t there is no application 
for a license at the present  time, and if tha t situation persists, do you 
think tha t the Public Health  Service might review this situation and 
consider producing some of the oral vaccine ?

Dr. Terry. I can assure you, sir, from my standpoint, tha t if this 
condition obtains, we would review the situation  and seriously con­
sider it. I think the c rux of the thing would be whether by so par­
ticip ating we could get a p roduc t available any more rapidly for the 
American people.

In general, I believe it has been the atti tude  of the Service that  all 
of the progress was being made tha t could be made, sir, in terms 
of the production of a safe and potent oral vaccine. But if we ever 
feel tha t it is necessary, it certa inly would be the responsibility of 
the Public Health Service to go directly into this in orde r to deter­
mine what should be done.

Mr. Roberts. To go back to the experiment tha t you know some­
thing about—the largest one involving 70 million or more persons 
in Russia who received some 236 million doses there—Whose product 
was used, if you know, Dr. Terry,  in tha t experiment ?

Dr. Terry. Dr. Murray knows, I believe.
Dr. Murray. This was manufactured by the Smorodensev Inst itute 

for Poliomyelitis Research in Moscow, for the most par t, and, also, 
manufactured to a lesser exten t in Dr. Smorodensev’s laboratory in 
Leningrad .

A small amount of initia l material was provided for those studies by 
Dr. Sabin himself, but  the bulk of the material used in the U.S.S.R. 
was produced in the U.S.S.R., using  the Sabin strain.

Mr. R oberts. Did Dr. Sabin conduct that experiment in Russia, or 
did he simply supply the stra in and the information for its applica­
tion?

Dr. Murray. These studies were carried  out by the Russians them­
selves.

Mr. Roberts. By the Russians themselves ?
Dr. Murray. Although Dr. Sabin, I understand, did visit the 

U.S.S.R. and offered advice at the  time.
Mr. Roberts. Are you familia r with the type of product  that was 

used in the British  Isles?
By one of Pfizer's subsidiaries?
Dr. Murray. Any product—I  have no personal knowledge of this, 

I am sorry.
Mr. Roberts. Do you know anything  about the experiments that 

were conducted in West Germany ?
Dr. Murray. We have information—and this was discussed at the 

International Poliomyelitis Conference in Copenhagen last summer— 
that this was a Lederle product.

Mr. Roberts. A Lederle product ?
Dr. Murray. Yes.
Mr. Roberts. They are considered American manufacturers.
Dr. Murray. That is correct. Lederle is an American manufacturer.
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Mr.  Roberts. Do you know  of any  steps th at  are  being tak en by 
the Leder le peop le to ask fo r a license, and do you know  o f a ny  o ther 
licenses  t hat  hav e been ap pl ied for ?

Dr . Murray. We  have h ad  some information  f iled, bu t no  completed 
license app lications.

Mr.  Roberts. In  yo ur  opinion, wou ld oral vaccine be a much more 
economical pro posit ion  fo r the Am erican  peo ple  th an  the  inject ible 
type ?

Dr . Murray. Co nfinin g myself  to remarking  on th e mode of ad ­
minist ra tio n,  the  oral vacc ine could be much mo re economically ad ­
minis tered.

Mr. Roberts. Do we no t run into some grou ps  o f ou r po pu lat ion — 
the low er socioeconomic  g roups—who r esi st ge tt in g shots ?

Dr . T erry. Dr . Lan gm ui r has  been very in ter es ted  in wo rking  in 
th is  field. I  th ink he is t he  app ropr ia te  person to  respond.

Dr . Langmuir. We  have made exte nsiv e survey s, pa rt ic ip at in g 
with  S ta te  an d local he al th  officials, and  we have a rra ng ed  throu gh  the  
Censu s Burea u fo r a na tio nw ide  ran dom survey  to mea sure  the level 
of  polio  va ccinat ion  o r polio  imm uniza tion resp onse in var iou s grou ps  
in the cou ntry. Th ere  is no ques tion th at  the re are large  sections of 
ou r populat ion s inadeq ua tel y imm unized. Par ticu la rly th is is true  
am ong preschool ch ild ren as com pared to school child ren . Ra ther  
ge ne ral ly  the re is a sh ar p rel ati on sh ip to the socioeconomic sta tus . 
Those  who live in are as  where  incomes are low er have  ha d less adequ ate  
immu nization th an  th ose  who  live in be tte r a reas .

Mr. Roberts. Now,  wi th  reference  to the  Pr es id en t’s reques t fo r $1 
mi llio n for the  3 m illi on doses—is th at  cost  figu re of  30 cents a dose, 
ab ou t correct ?

Dr . T erry. I  wou ld say th at  th is is n othing  m ore th an  an edu cated 
guess, and  I am no t even  sure th at  it is to well edu cated,  fo r th at  
m at te r, because we do no t have the  experience at  th is  time. Th is is a 
roug h est imate  based on the  appro xim ate  pri ce fo r the  cost of the  
Sa lk  vaccine . Ma ny feel th at  it will be cheap er to produce the  ora l 
vaccine  in large  qu an tit ies. An d it is en tir ely poss ible  th at  it may  
be che aper t ha n t ha t.

I t  is conce ivable  th at  because of  the  grea t dea l of  tes tin g th at  is 
necessary  to come up  with  a sui tab le prod uc t, th a t it might  be more 
expensive .

Th e Pu bl ic Hea lth  Service  has n ot  made any  at tempt  to set a pric e. 
I  suppose if we had rea lized  the  fac t th at  the  two  were goi ng to be 
asso ciated, in terms  of m entio ning  a specific price,  we would have  pre ­
fe rr ed  not to have  m entioned how man y doses.

On th e o the r hand, th is  was the best guess th at we could make  to day . 
And  the pric e th at  the  Pu bl ic He al th  Service  and the  public  pays  
whe n th e vaccine  is ava ilable will he de termined ind ependentl y the n on 
the  basis  of the cost o f th e products to t he man ufac turers .

Mr . Roberts. Th ere was a sta tem ent  in the  Ev en ing Sta r of  M arch 
15, where Dr.  Sabin  say s th at  the  ad min is tra tio n wou ld be payin g a 
pr ice  10 times too  high  f or polio vaccine i f the  adm in is trat ion proposes 
to  pa y $1 mill ion fo r 3 mi llion  doses.

Dr. Sab in has  been th e lea din g dev eloper  of  th is  type  of  vacc ine ?
Dr . T erry. Yes.
Mr. Roberts. H ow w ould you recon cile th at  sta tem ent.
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Dr. T erry. I would not reco ncil e it except that  it is his  opin ion,  
obvious ly. We made a guess. From  a ma ter ial  sta nd po in t, it does 
not make any  difference, sir , because wha t we are  go ing to pay  has 
not been determ ined y et and will  not be dete rmine d un til  the  m ate ria l 
is availabl e. And I)r . Sa bin cou ld be just as wrong as we could be 
wro ng.  I hope he is r ight .

Mr . Roberts. In  o ther  wo rds , it will  depend a g reat  deal on whe ther 
or not licenses are  appli ed  fo r and gran ted,  and , pe rhap s, the quali ­
fica tions of  those  peop le who  receive the licenses? I t  would be an ­
othe r sto ry  enti rely if you ha d to go into it yourself?

Dr . T erry. Yes.
Mr.  R oberts. Is  that  not t ru e?  •
Dr . T erry. I think  you ar e rig ht , sir.  Of course, it depends upon 

how successful  these batc hes  o r th ese lots  tes t ou t. I f  one goes thro ugh 
the  te st ing s tra ight , a nd they are comp lete ly sa tis factory,  a nd one does 
not have to  discard mate ria l an d star t over again  th at  makes a big  *
diffe rence.

I t  depends a lot, too, upo n the qu an tity th at  can be produced , once 
a com pan y gets into  com mercia l pro duction. We have some ind ica ­
tions in th is dire ctio n, but we do not know the  an swe rs to  it any  b ette r 
than  D r. Sabin  does.

Th ere was no att em pt  on ou r pa rt  to peg  a price on polio vaccine.
I  can assu re you that  the  Pu bl ic  He al th  Service  will  not  pay  any 
more fo r the polio vaccine th an  the  cost of pro duction  just ifies when 
it becomes available.

Mr. Roberts. The gentlem an f rom  Ohio .
Mr. Schenck . I pass.
Mr.  R oberts. The  gentl em an from  F lor ida .
Mr.  Rogers of  Flor ida.  I do have some ques tions , Mr . Chairman, 

concern ing  this. I, too, am qu ite  concerned. You ind ica ted  that  we 
wou ld pay 10 times the  possible cost. I fel t sure  th a t the  Public 
Hea lth  Se rvice would not do t ha t.

Dr.  T erry. Yes.
Mr. R ogers of Flor ida. Sin ce  there  is no com mitment to  pay  any 

such  pr ice  I  am encourag ed by you r answer.
Dr . T erry. Th at  is ab solute ly c orrect , sir.
Mr. R ogers of Flor ida. I can underst and th at  you ar e pu tt in g in a «

figure. An d then , of  course, wh ate ver comes out would be according 
to a  justi fiable  price.

Dr . T erry. Yes.
Mr. Rogers o f Flor ida. So it can  be made cle ar to th e public, that , «

ce rta inly , th ere  is no set price.
I am  concern ed with the fact  th at  your  le tte r put out to ma nufac ­

tu re rs  in November  of 1960, according  to vour sch edu le that  you 
pre sen ted  to  the  committ ee here— I  believe  November 23, 1960, ac tu­
ally  befor e that , November 9—a for ma l le tte r which  was sent to 
vaccine ma nufac tur ers , requ es tin g inform ati on  on th ei r plans for  
produc tio n of  oral  vaccine, wh ere  you say you have al read y put out 
certa in sta nd ards  and  yet we sti ll have  no pro duction  or  even a 
request fo r a  license.

I wonder what response  you  had received from man ufac turers  to 
that  for ma l let ter  that was sen t November 9, 1960, which is some 
num ber  of mo nths past ?
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Dr. Terry. Dr. Kur lander.
Dr. K urlander. I will be happy to answer.
Mr. Rogers of Florida. Thank you.
Dr. Kurlander. Would you like to have mid the letter to the 

manufacturers ?
Mr. Rogers of Florida. Well, you might put it into the record, I 

think , or in the files of the  committee. It would be well for us to 
have that.

Mr. Roberts. Without objection, tha t will be made a part  of the 
record.

Dr. Kurlander. Thank you, sir. May I, also, state tha t before I 
begin tha t the answers from the manufacturers relate to a situation 
ks of late November and Dr. Murray, when I finish, could bring you 
more up to date.

May I also request permission of the committee to deal with these 
answers in terms of the total rathe r than giving specific names, inas­
much as this information was asked for by the Surgeon General in 
confidence?

Mr. Rogers of Florida. Yes. I do not care about that. You may 
do that.

Dr. Kurlander. Fou r questions were posed in the  lette r from the 
Surgeon General. These were:

(1 ) H as  yo ur  or ga niz at io n m ad e a de fin ite  de cis ion to  m anufa ctu re  liv e po lio ­
v ir us va cc ine?

(2 ) If  you ar e  al re ad y co m m it te d to  such a pr og ra m , w he n do  you  an ti c ip ate  
va cc ine will  be  ava ilab le ?

(3 ) W hat  fa ct ors  do you consi der  shou ld  be clar if ied or re so lved  in  ord er  to  
a ss is t yo u in arr iv in g  a t a dete rm in at io n  of pr od uc tion  sc he du le s a t the earl ie st  
po ss ib le  da te , be ar in g in min d al w ay s th a t th e pr od uc t sh ou ld  mee t es ta bl is he d 
st an d a rd s  fo r sa fe ty  a nd  pot en cy ?

(4 ) W hat  in yo ur  co ns id er ed  op inion could  th e Pub lic H ealth  Se rv ice  do  in  a 
gen er al  or  ja ir ti cu la r way  to  fa c il it a te  th e ge ne ra l avail ab il it y  of th is  pr od uc t 
a t th e  e arl ie st  possib le dat e?

Two manufacturers gave an affirmative answer to the first question, 
the first question being, “Ha s your organization made a definite de­
cision to manufacture live poliovirus vaccine ?”

One additional manufac turer indicated an active interest but no 
commitment to a manufac turin g program.

The remaining four responded negatively, but one of these qualified 
his reply  by indicating tha t the company maintained an active interest 
in the matter.

Each of the companies which had indicated commitment referred 
to some of the difficulties in production of this product. One estimated 
the availab ility of approximately  11 to 12 million doses of each type 
of vaccine by the fall of  1961.

The second made no estimate and felt that it would not be in a 
position to do so until actual manufacturing experience had been 
gained.

A thir d company estimated it would take from 10 to  12 months to 
produce vaccine afte r a decision had been made by the company to 
enter into production.

The answers and comments to the last two questions, which were, 
in general, “How can we help, what can we do to hasten it," were, in 
general, not separated, but the following points were covered: It  
was considered that early adoption of regulations for the product
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would be helpful. Clarification of testing  methods were called for.
Information as to dosage form and dosage schedule were suggested
as being desirable.

The following problems were cited by one or more of the manu­
facturers:

(a) The questions raised by simian agents in the vaccine and 
in production ;

(b) The possibility of condoning the presence of simian 
agents ;

(c) The question of the stabil ity of the Sabin stra ins used in 
manufacture;

(</) The question of the passage of virus from vaccinated per- •
sons to nonvaccinated persons;

(e) The necessity to develop manufacturing experience;
(/ ) The need for clarification of the nature of the programs in

which live vaccine would be used. ♦
Two manufacturers raised the question of Government indemnifi­

cation in the  case of product liabil ity.
Reference was made to the method of inactivating some simian 

agents which had been worked out by I)r. Hiatt  of the Division of 
Biologies Standards. The need for more experience with this method 
was indicated  and an evaluation of the effect the process might have 
on the vaccine strains themselves.

This is a screening and rescreening of the le tters th at we received in 
an attempt to get this kind of information.

(The documents referred to foll ow:)
November 9,  I9 60 .

Mr. H. W. Blades ,
President, Wyeth  Laboratories , Inc.,  Division  of Amer ican Home Products, Inc.,

Philadelphia, Pa.
P ear Mr. B lades. It  is no t nec es sa ry  to  br in g to  yo ur  a tt en ti o n  th e w or ld ­

wi de  in te re st  in th e use  of  liv e po li ovi ru s va cc ine w hich  ha s de ve lope d in re ce nt  
tim es . T he  st ud ie s an d pro gr am s w hi ch  ha ve  bee n ca rr ie d  on in  a nu m be r of 
co un tr ie s an d th e in te re st  of su ch  h ea lt h  or ga ni za tion s as  th e P an  Am eri ca n 
H ea lth O rg an iz at io n an d th e  W or ld  H ea lth O rg an iz at io n a tt e s t to  th is . I do 
fee l, ho w ev er , th a t I sh ou ld  bri ng to  you r at te n ti o n  th e fa ct th a t in te re st  is also  
ri si ng  in th e  U ni te d Sta te s.

We  ha ve  been fo rt u n ate  in th e  U ni te d S ta te s th a t ou r tech no lo gy  ha s been  
ab le  to pr od uc e suf fici ent  in ac ti v ate d  po lio mye lit is va cc in e to pr ov id e pr ot ec tio n «
to  a hi gh  pr op or tio n of ou r peop le.  Sin ce  co m m un ity  pr ot ec tion  is no t as  com ­
pl et e a s it  co uld  be, ho we ve r, it  be ho ov es  al l of  us to  co ns id er  ac ti ve us e of all
m et ho ds  av ai la ble  fo r th e p ro phyla xis  of  po lio mye lit is,  in cl ud in g liv e po lio viru s
vaccine .

D ur in g re ce nt  ye ar s th e P ub lic H ealt h  Se rv ice h as  m ad e ev er y ef fo rt to keep  »
ab re ast  of  de ve lopm en ts in th is  fie ld in ord er  to an ti c ip a te  th e  pr od uc tio n of 
live po liov ir us  vacc ine  as  a biol og ic al  pr od uc t. R eq ui re m en ts  an d st an d ard s 
ha ve  be en  de velop ed  th ro ug h th e  ac ti v it ie s of th e  D iv isi on  of Bi olog ies  S ta nd ­
ard s an d th e Pu bl ic  H ea lth  Se rv ic e Com m itt ee  on Live  Pol io vir us Va cci ne in 
co ns ul ta ti on w ith  th e pr op on en ts  of  th es e va cc ines  an d w ith th e  sc ie nt ifi c an d 
te ch ni ca l pe rs on ne l of in te re st ed  m an u fa ctu re rs . The  ad op tion  of  re gu la tion s 
in co rp or at in g th e co nc ep ts ev olve d sh ou ld  do mu ch in es ta b li sh in g  th e  co ntro l 
an d te st in g  cri te ri a  fo r th is  pr oduc t,  th er eb y cl ea ri ng  th e  w ay  fo r or de rly 
pr od uc tio n.

In  ad di ti on , th e Pu bl ic  H ea lth  Se rv ic e is  a t th e m om en t ex pl or in g th e fu tu re  
use of  th is  pr od uc t w ith  a gr ou p of  cons ult an ts  re pre se nti ng  a gre at  ma ny  
med ica l, pu bl ic  he al th , an d o th er or ga ni za tion s.  As Su rg eo n G en er al  of  th e 
U.8 . P ub lic H ea lth  Se rv ice  I ha ve  ap po in te d a co m m itt ee  w hi ch  w ill  me et la te r 
th is  w in te r to  co ns ider  such  m a tt e rs  a t a pu bl ic me et ing.  All th is  ef fo rt wi ll un ­
do ub te dl y st im ula te  me dica l an d pu bl ic  in te re st  an d it  wou ld  be  u n fo rt u n ate  if
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such interest should develop in the absence of adequate  supplies of vaccine. In 
this  regard we believe t ha t the demand and market for the vaccine would not 
be limited largely to the United States as is the case with the inactivated  vac­
cine, but that  oversea demand should be considerable.

I would appreciate  it very much if you would provide answers to the follow­
ing questio ns:

(1 ) Has your organization made a definite decision to manufac ture live 

poliovirus vaccine?
(2 ) If you are alrea dy committed to such a program, when do you an­

ticipate vaccine will be ava ilable?
(3 ) What factors do you consider should be clarified or resolved in order 

to assist you in arriving  at a determination of production schedules at the 
earlies t possible date, bearing in mind a lways tha t the product should meet 
established standa rds for safety and potency?

(4 ) What in your considered opinion could the Public Health Service do 
in a general or par ticu lar way to faci litate  the general availabili ty of this 
product at the earliest possible date?

Some problems remain to be resolved and I would like to mention the  method 
developed by Dr. Caspar W. Hia tt of the U.S. Public Heal th Service for differ­
ential  inactivation of certa in simian agents as one possible solution to some of 

these problems.
Any information which you feel you are in a position to provide will be kept 

confidential as to the identity of the organization although it will be combined 
with information from others to develop a summary picture.

Sincerely yours,
L. E . Burney, Surgeon General.

R ep li es  F rom Biological Manufa ctu rer s to th e  Surgeon Genera l’s Letter of 
November 9, I960

Four  questions were posed in the letter  from the Surgeon General. These 

we re:
(1 ) Has your organization made a definite decision to manufacture live 

poliovirus vaccine?
(2 ) If you are alrea dy committed to such a program, when do you a ntici­

pate vaccine will be av ailab le?
(3 ) What factors  do you consider should be clarified or resolved in 

order to assist you in arriv ing at a determination of production schedules 
at the earlies t possible date, bearing in mind always tha t the product should 
meet established s tand ards  for safety and potency?

(4 ) What in your considered opinion could the Public Health Service do 
in a general or par ticu lar way to facili tate the general availability of this 
product a t the ea rliest possible date ?

Two manufacturers gave an affirmative answer to the first question. One 
additional manufacturer  indicated an active interest, but no commitment to a 
manufa cturing  program. The remaining four responded negatively, but one of 
these qualified his reply by indicating the company maintained an active intere st 
in the matter.

Each of the companies which had indicated commitment referred to some of 
the difficulties in production of this product. One estimated the availability of 
approximately  11 to 12 million doses of each type of vaccine by the fa ll of 1961. 
The second made no es timate  and felt tha t it would not be in a position to do 
so until  actual manu factur ing experience had been gained. A third company 
estimated  it would take from 10 to 12 months to produce vaccine a fter  a decision 
had been made by the company to enter into production.

The answers and comments to the last two questions were in general not 
separated , but the following points were covered. It was considered that early 
adoption of regulations for the product would be helpful. Clarification of t est­
ing methods were called for. Information as to dosage form and dosage schedule 
were suggested as being desirable. The following problems were cited by one 
or more of the manu facturers (a ) the questions raised by simian agents in the 
vaccine and in production ; ( b) the possibility of condoning the presence of simian 
agents ; (c ) the question of the stability of the Sabin strain s used in manufac­
ture;  (d ) the question of the passage of virus from vaccinated persons to non- 
vaccinated persons; (e ) the necessity to develop ma nufac turing experience; (/ ) 
the need for clarification of the nature  of the programs in which live vaccine 
would be used. Two manufacturers  raised the question of Government indem­
nification in the case of prod uct liability.
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Ref er en ce  was  mad e to  th e  m et ho d of in act iv at in g  some si m ia n ag en ts  which  
ha d been  wo rked  ou t b.v Dr. H ia tt  of  th e Div is ion of  Biologies  Sta nd ar ds . Th e 
ne ed  fo r mo re ex pe rie nc e w it h  th is  metho d w as  in di ca te d and an  ev al ua tio n of 
th e  ef fect th e pro cess  m ig ht ha ve  on th e va cc ine st ra in s them se lves .

Mr. Rogers of F lorida . Have you taken the necessary steps to clear 
any doubts that have been raised in the letters you received from the 
manufacturers  so far as the ir production is concerned? Have we 
taken the necessary steps to give that informat ion toth em?

Dr. Kurlander. Mr. Rogers, we have. And I would like Dr. 
Murray to give a fulle r explanation.

Dr. Murray. The resolution of technical matters is a continuous 
process which goes on all the  time. And I  would say th at th is has been 
resolved insofar as i t is possible to do so in the present state of our 
knowledge, even to the extent of incorporating some of this in the 
regulations which will become effective later this month.

Mr. R ogers of Florida. In  other words, this regulation which is to 
become effective at the end of this month should clear up all of these 
points?

Dr. Murray. It will establish the basic network of testing which 
must be performed. This  is no more than a formulization of what 
has been known for some time. But many of the problems which come 
up in production are day-to-day problems, and these can only be 
handled  on a day-to-day basis, and we are hand ling this as time goes 
on.

Mr. Rogers of Florida. Let me ask this, Doctor. Is there any reason 
now why manufacturers should not go ahead with immediate produc­
tion of oral polio vaccine?

Dr. Murray. There is no reason.
Mr. Rogers of Florida. Everything has been done from the Public 

Health Service to clear all questions that are absolutely necessary for 
them to go ahead with production ?

Dr. Murray. I would not make an absolute statement. I would 
say that all major questions have been resolved.

Mr. Rogers of Florida. Thank you.
Now, just a question or two more.
As I  understand you, you were thinking of maybe purchasing this 

vaccine to put in a reserve, is that it ?
Dr. Terry. May I remark on that , sir?
Mr. Rogers of Florida. Yes.
Dr. Terry. The actual intention of purchasing this quantity of 

vaccine when a proper  product becomes available would be to have 
a reserve which would be used to study the use of such a material in 
containing an already existing epidemic. In other words, the primary 
intention is this—let me go back just a moment.

The information and experience which we have on hand indicates 
at the present time that the oral vaccine begins to offer some protection 
within a few days. Because of this, it would seem to be in contrast 
to the Salk vaccine which requires lite rally weeks for  the development 
of  protection on the par t of the individual. It would seem that the 
oral vaccine would be a good product to move into a community and 
to use in terms of con taining an epidemic at its then current size and 
protect ing the rest of the population.

Now, whether this would be possible or not, sir, we do not know. 
But it seems logical to most of us who have discussed it in great 
detail and considered all o f the information which we have available.
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Therefore, the intention of this reserve supply is to  carry out what 
are in effect field research studies. These would give us the most in­
formation the earliest that we could get it on how to use the vaccine 
in the face of an outbreak in a community.

This  is the basic reason for  wanting the mater ial available.
Mr. Rogers of Florida. Thank you.
Now, as I recall, they had a testing of the oral vaccine in Miami, 

Fla. I wonder if any of y our staff is fami liar with the program.
Dr. Terry. Dr. Langmuir is fam iliar with this study, sir.
Dr. Langmuir. I was an informal consultant to the State health 

depar tment  th roughou t the period of this program. They began, as 
I remember, about the middle of February. They administered the 
Lederle type of tripl e vaccine. It was done by small groups with 
nurses and clerks going f rom school to school and opening up clinics 
at an approp riate hour, under the leadership of a join t program of the 
State department of health , the county health department, and the 
University of Miami School of Medicine. By this  very carefully 
planned  approach with the  full support of the medical society and the 
newspapers, the reports  tha t I have seen indicated that they reached 
over 80 percent of the population of Miami under 40 years of age. 
They went to the adul t g roup, a very unusual program.

Thus  the acceptance of  this  product and the speed with which the 
community responds in a carefully prepared program has been well 
tested.

Mr. Rogers of Florida. So far, have the  results been fairly good? 
I realize you have not had much time yet to see.

Dr. Langmuir. This is one of the real problems of testing oral vac­
cine in this country. There  was no polio of consequence, maybe a scat­
tered single case or two before this program got underway.

To my knowledge, there have been essentially none since completion 
of the program. There may have been a scattered single case, but 
there has been no polio of consequence in south Flor ida this year. 
So there is no real test of whether oral vaccine has conferred protection. 
Almost certainly it has, because the blood tests on a large sample 
indicate  a good response, and we think  these are a sound measure of 
protection.

Mr. Rogers of Florida. Wha t about any other diseases—what is this 
business of other viruses in the oral vaccine? Has there been any 
reaction there?

Dr. Langmuir. There was no indication that  other  viruses were 
impor tant in producing disease, but we often have a problem in polio 
in that a good many other viruses are known to produce diseases sim­
ulat ing polio. These are what we call the echo viruses and the Cox­
sackie viruses. They produce a mild form of disease with involvement 
of the  brain and spinal cord which has to be studied very carefully to 
distinguish it from polio. Highly competent laboratory study is nec­
essary in order to be certain tha t such cases are polio.

Dr. Terry. As a par t of your question I would like to ask Dr. 
Murray to explain just a littl e more what we are talking about in 
terms of these simian agents and simian viruses so th at the committee 
will understand what we are referrin g to.

Dr. Murray. In anticipation of such a question, I have a few notes 
here which I will put together, if that is agreeable.
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The increased use of th e technique of  cell cultivat ion for the isola­
tion, growth, and study of viruses has brought to l igh t many hereto­
fore unknown viruses apparently  present in the monkey from which 
the tissue cells were obtained. A large number of such agents have 
been encountered, princ ipally  derived from rhesus and cynomolgus 
monkeys and over 40 such “simian viruses” have been reported. These 
viruses may appear during the incubation of the  kidney cell cultures 
prepa red from apparently healthy monkeys and make their presence 
known by their dest ructive effect on the cells (cytopathogenic effect).

Many simian viruses were found in kidney cell cultures used for 
the production and testing of the Salk poliomyelitis vaccine. They 
have been classified, their proper ties have been studied,  and standard­
ized procedures have been adopted for determining whether these 
viruses are actually present in Salk vaccine or not. Great care has 
been exercised to ascertain that  none of the simian agents actually was 
present in the Salk vaccine. The problem presented by these viruses 
was simplified in the case of Salk vaccine because of all the simian 
viruses encountered were found to be inactivated by the formalde­
hyde which was used to prepare the Salk poliomyelitis vaccine.

When we come to live virus vaccine, we have another problem.
Where monkey kidney cell tissue cultures are used in the production 

of biological products, it has been necessary to devise procedures de­
signed to exclude such agents from the vaccines and to develop tests 
capable of detecting their presence. With  the development of live 
polio virus vaccines, problems wi th simian viruses received new atten­
tion. Since the inactivation step, which is used in the preparation 
of Salk vaccine, cannot be applied, the only way of  assuring that such 
agents are not present in the final product is to exclude them by an 
elaborate  system of testing. The safety of th is vaccine for  adminis­
trat ion to large numbers of persons demands that adequate control 
procedures be applied to assure that  simian viruses are excluded from 
the vaccine. A great deal of the complexity of  manufacture of live 
polio virus vaccine arises from efforts to exclude such agents from the 
vaccine.

Two examples of simian agents will illustrate  the problems which 
are faced for live polio virus vaccine production. One of these is the 
so-called B-virus. This virus was original ly identified by Dr. Sabin 
in 1934. It is highly pathogenic for man, having caused fatal en­
cephalit is in most every case known to have been affected. It is fre ­
quently encountered in monkeys without causing apparent harm to 
the monkey itself. Fortunately, it can be tested for  in rabbits and 
can be identified and excluded on this basis. It  is also extremely 
sensitive to the inactivation process used in the manufac ture of Salk 
vaccine and has not been a problem as far as the safety  of th is vaccine 
is concerned.

The actual pathogenicity for man of many of these agents is un­
known, and tne only safe course is to absolutely exclude them.

The vacuolating agent is another agent which has been encountered 
recently, and I mention this because it has a cer tain topical interest, 
and is a complicating factor in the manufacture of live vaccine.

Approximately 10 months ago the presence of this new virus, not 
previously suspected, was reported with considerable frequency in 
kidney cell cultures prepa red from rhesus and cynomolgus monkeys.
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Th is vi rus g rows in cell c ul tu res deriv ed fro m an imals  o f these species 
wi thou t cau sing any  ide nti fiable  dam age  to  the  gr ow th  cells the m­
selves. How ever , it was det ected  by us ing  kid ney cell cultu res  pre ­
pa red fro m cercopithecus mon keys , obt ained from Afr ica.  The pres ­
ence of  th is virus in a hi gh  prop ortio n of  ex pe rim en tal  lots of  live  
polio vi rus vaccine has  presen ted  a serious  prod uc tio n prob lem. The 
prop er tie s of  t his  virus  are  li tt le  known. I t  does no t ap pe ar  to  cause 
disease in man , bu t has been  demo nstra ted  to  c ause  inf ection wi tho ut 
ap pa re nt  illness . Th is  sim ian  virus can only be identif ied in the  
course o f l ive polio  vir us  vaccine  p rod uct ion  by  u sin g k idn ey cell pr ep ­
arat ions  der ived fro m cercop ithe cus  monkeys  at  th e presen t time.

Th e only certa in course to  follow in orde r to ass ure a safe vaccine 
wi th resp ect  to these  viruses is to call fo r the absence of  any  ad ve nti ­
tious  viru ses  and , in fac t, al l viru ses except the vi ru s of  the  vaccine 
itse lf.

Mr . Rogers of F lorid a.  Tha nk  you ve ry m uch.
Mr. R oberts. The Cha ir  w ould like  to  acknow ledge th e presence of 

ou r dis tin gu ish ed  ch air ma n. Th e committ ee is alw ays com plim ente d 
when he comes and joins  us. An d we would be ha pp y to he ar  any  
quest ion s or  comment he has .

Mr. H arris. Th an k you , M r. C hairm an.
F ir st  let me com plim ent  th e committ ee fo r go ing  in to  th is prob lem 

at th is  pa rt icul ar  time . I  am  always  gla d to  give  my att en tio n and 
coo per ation to  the  subcom mit tee  wi th these prob lems.

I wou ld like,  if  I  might be pe rm itted , to ask th ree or  f ou r ques tions 
fo r my  own inf orm ation . Some of them may be pu rely  academic, 
I  do not  know.

In  the first  place , Do cto r, i s there a de fini tion  of wh at is a “v iru s” ?
I) r.  T erry. Dr.  M ur ray ?
Dr . Murray. A v iru s is a  submicroscopic m icro-o rga nism which has  

the  chara cte ris tic s of be ing  able to pass  throug h ce rta in  filte rs—th is 
is th e way  it was or ig inal ly  iden tified. I t  may cause disease in man  
or  animals . Many viruse s cause diseases of  pla nts. It  is inca pab le 
of liv ing by itself , but lives wi thin the  cells of the  animal it infects.

Th ere may  be othe r def ini tion s, bu t I th in k th is  cove rs the  main 
charac ter ist ics of  viruses.

Mr . H arris. Wo uld  y ou say  t here were X  numb er of  v iruses, then ?
Dr . M urray. Th ere  are  an unknow n n um ber  of vi ruses,  sir.
Mr . H arris. Then,  what is the  difference  between the Sa lk and  the  

Sa bin vaccine?
Dr . Murray. Sa lk vaccine  is a vaccine which is pr ep ared  by the  

gr ow th  of  viruses which are  su bsequently  k illed. But  the  re sulting ------
Mr. H arris. Wh ich  a re subsequen tly kil led?
Dr . Murray. Wh ich  is subsequen tly killed. Th e viruse s are kill ed 

by formald ehyde, and  so-called ant igen which resu lts  there fro m,  on 
inj ec tio n into  hum an beings , has  the  ab ili ty  to  st im ulate the  prod uc ­
tio n of  anti bod ies  to the vi ru s,  the reby pr ov id ing the mechanisms of 
prote cti on  aga ins t infect ion .

In  the  case  o f a live vaccine, however, we infe ct the indiv idu al with  
a liv in g org anism-----

Mr. H arris. Th at  is the Sabin  vaccine?
Dr . Murray. Th at  is th e Sabin  vaccine and othe r live  virus  vac­

cines— which then mul tip ly  wi thin the per son  so infected , bu ild ing
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up a mechanism against disease much as would occur in normal 
infection.

Other examples of living virus vaccines are smallpox vaccine, 
which is an excellent example, and yellow fever vaccine.

Air. Harris. Then Salk vaccine is what you might say would be a 
killed type, and the Sabin would be live?

Dr. Murray. That  is correct.
Air. Harris. Is oral vaccine and live vaccine the same ?
Dr. Murray. Yes. The oral vaccine is the live vaccine. It  is taken 

by mouth, and thus the name oral is attached to it.
Air. Harris. Is it made by the Sabin  process?
Dr. Murray. It  is made from the Sabin virus strain s; yes, sir.
Air. Harris. The Russian development is of the Sabin strains?
Dr. Murray. They used the Sabin strains  received or iginally  from 

Dr. Albert Sabin himself.
Air. Harris. Obtained from Dr. Sabin himself. Is tha t the only 

kind that the Russians manufactured?
Dr. Murray. To the best of my knowledge, sir, that is the only 

vaccine which the Russians are manufacturing.
Air. Harris. Are we manufacturing  any vaccine other than  the 

Salk vaccine in this country?
Dr. Murray. At the present time, as we have brought out earlier, 

a number of pharmaceutical companies have entered into the produc­
tion of live or oral poliomyelitis vaccine, but this has not reached 
the stage yet at which it can be licensed and sent out for  general 
distribut ion.

Air. Harris. They have not en tered into the production of it, then ? 
That is, they are still engaged in research; is that it ?

Dr. AIurray. I didn't catch the question ; I am sorry, sir.
Air. H arris. You just said that several companies had entered into 

the production of it. Then you added the qualification that, although 
they have entered into the production of it, they are not as yet licensed 
to produce it.

Dr. AIurray. They can only be licensed afte r they have demon­
strated  their  ability to produce a safe and potent product.

Air. Harris. I appreciate that , but they cannot produce it until 
they are licensed, can they ?

I)r. AIurray. Yes. They have to obtain the experience in produc­
tion before they can be licensed.

Air. Harris. What do they do with it ?
Dr. AIurray. They will keep it in reserve presumably and use 

some of it for research purposes until  they have gotten all of the 
evidence together which will quali fy for a license, and at tha t time 
everything  which meets standards will be released.

Air. Harris. They cannot produce it for distribution to the public 
until they get a license?

Dr. AIurray. That  is correct.
Air. Harris. But for experimental purposes, research, and so forth, 

they can?
Dr. AIurray. Tha t is correct.
Mr. H arris. Which, I think, is a very good procedure.
But so f ar  as the public is concerned, at present there  is no kind of 

vaccine being produced in the United States other than the Salk 
vaccine ?
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Dr. Murray. For general distribution, tha t is correct.
Mr. Harris. For general use by the public rather  than for research 

and experimental purposes?
Dr. Murray. Tha t is correct.
Mr. Harris. Are you in a position to say what the relative advan­

tages are of the Salk vaccine and the so-called oral or live vaccine 
type?

Dr. Murray. The Salk vaccine, of course, has been used very effec­
tively  over the past 5 to 6 years now, and has been demonstrated to 
produce protection against poliomyelitis when used in the recom­
mended aosage in 90 percent, or better, of individuals so innoculated.

I t does produce adequate levels of antibody in the persons who are  
given the vaccine. It  does not—there are some things  which it does 
not do—for instance, prevent a person from harboring a polio virus 
which he might take in by mouth incidentally, and having  this mult i­
ply in his gastroin testinal tract , but without harm to himself.

The Sabin vaccine, on the other hand, has the apparent advantage of 
ease of administrat ion. It  can be taken by mouth as against being 
given by needle. I t does produce “immunity” of the gastrointestinal 
tract—although I must say parenthetically here tha t there are di f­
ferences of scientific opinion on this fact—and it has been demon­
strated in adequately controlled trials  to produce antibodies in a high 
percentage of cases.

Now, another difference between them is tha t when Salk  vaccine is 
given (if  the vaccine has adequate potency) it does produce antibodies 
in the  individuals so injected, unless the individual happens to be one 
of the rare ones who is incapable of producing antibodies.

The Sabin vaccine, however, may be affected in its use by the 
fact tha t the individuals may be harboring othe r enteroviruses at 
the time the vaccine is administered. Under such circumstances— 
and this would be part icularly applicable in the summertime—the 
vaccination might not take.

Mr. Harris. Now, back to the first advantage you have just 
described.

Can you take overdoses of either?
Dr. Murray. I think that I can answer tha t best by saying tha t 

we don’t know what an overdose of the Salk vaccine would be. We 
know of instances where 10 times the dose has been administered with­
out h arm to the individual, and this dose does produce a very marked 
effect on the antibodies of the individual. In other words, it is the 
equivalent of an excellent vaccine.

With the Sabin-type vaccine, we do know that  larger amounts of 
virus than that recommended for adminis tration have been adminis­
tered to children without any difficulty.

I might mention that  Dr. Langmuir noted tha t we attended a 
meeting in Moscow las t year. At one of these meetings Dr. Chuma­
kov reported a number of children got containers of the vaccine 
contain ing candy which were used and consumed as high as 300 doses 
without apparent ill effect, other than a gastro intest inal upset 
afterward .

Mr. H arris. In other words, so f ar as you know, then, there would 
not be any apparent dang er of someone accidentally  or otherwise 
taking too much of it, if the oral vaccine was used ?



122 POLIO VACCINES

Dr.  Murray. No; not in th e usu al dosage. I could foresee cer tain 
circ umstance s where the  ad min ist ra tio n of an ast ron om ica lly  large  
dose might  lead to trouble. But  the  errors which would  occur  in 
ad min ist ra tio n we don 't believe would cause an y d amage .

Mr.  H arris. The n I assume th at  the majo r in ter es t, then , in deve l­
op ing  the oral  vaccine is fo r the purpo se of  ha vin g a vaccine which 
is competi tive w ith t he  Sa lk  vaccin e, pr im ar ily  sp eak ing ?

Dr . Murray. We en terta in  the view th at  it is no t com pet itive, bu t 
th at  it is com plementary, in th e sense that  it  c an be used easily, and 
he used to rou nd out  the—I  ha te  t o use the wor d “inadequacie s," but  
the  fa ct  is that  the  Sa lk vaccine does not  produce ga str oin testi na l 
immu nit y in th e doses in wh ich  it  is administe red .

Dr . T erry. May I ask Mr. La ng m ui r to com men t on th is question, 
too, sir ?

Mr.  H arris. Yes.
Dr . Langm uir. Th ere  is a grea t diffe rence of  op ini on  among us 

who ar e working acti vely in  th is  field. I wou ldn t know how you 
migh t take  a vo te of thi s, bu t I  suspect it wou ld fa ll reason ably 50-50 
among  arde nt  advocates  tha t th e o ral  vaccine is be tte r—an d Dr.  S abin, 
of  course,  is the  great est  of  all the  advo cates , and  he says it is best. 
Th ere  are others—Dr. Sa lk says his  vaccine is qu ite  adequa te and 
quite  g ood. I don’t believe we will have a resolu tion  of  t hi s—excuse 
me, si r?

Mr.  H arris. It  is u nd ers tand ab le  fo r both  of them.
Dr . L angmuir. We, who are on the  firi ng line,  where  the  rep orts 

are  co ming in constant ly are  r at her  impressed with how well the  Sa lk 
vacc ine has  worked. Th e re al problem  in  polio con trol  is how  to  reach 
those ch ild ren  who haven’t ye t ha d any  vaccine. Alm ost  certa inly 
the  oral  vaccine by its  sim ple  ad min ist ra tio n—a teaspo onful  of 
si ru p—w ill be hig hly  at tra ct ive.  We know from  the various stud ies 
in Miami, Cincinn ati , Ro che ste r, Ith ac a,  th at  it is well accepted . So 
undoub ted ly it will be much easie r to reach some of  these fam ilies 
whe re th e fea r of the  needle  is a majo r concern.

Also,  we have  every  reason  to  th ink th at  in an epidem ic situat ion  
the  ease  of  ad mi nis tra tio n wil l be a gr ea t advanta ge . I look to a 
com mu nity being concerned  about even a few cases o f po lio ; by watch ­
ing  c areful ly , within  a sho rt tim e, maybe only  a few days,  they will 
know  w he ther  a proble m e xis ts o r an epidemic th rea ten s. Then eve ry­
body  in the com munity  will  tak e a dose of  the ora l vaccine  
sim ultane ously .

W ith  o ral  vaccine th is will be quit e easy to organize, whereas g iving  
need les to everybo dy migh t be possible but  would be much  more 
difficult ,

Also,  the response from th is  vaccine is much more ra p id ; wi thin a 
few days  to a week, we th ink,  t he re  should be pro tec tion.

Mr. H arris. Are  you sa ying  you  think  th at  you may  reac h the point 
where everyon e will take a tea spoonful every morning  before  break­
fast  ?

Dr . Langmuir. Some peo ple  hav e arg ued th at  we migh t do thi s 
every year.  I doubt if th at  is a wo rthwh ile  pro ced ure . I th ink we 
sho uld  pro gre ss in an orderly  way  and  a void  any sug ges tion of a mass 
stampede .
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And on the other side, if I may present  some of  the arguments for 
the Salk vaccine, it can be combined with other normal antigens tha t 
are used for protection against whooping cough, diphtheria, and 
tetanus.

Mr. Harris. The Salk  vaccine can ?
Dr. Langmuir. It  can be combined into what we called a  quadruple 

antigen vaccine or agent so that one needle you are giving protection 
against  four different diseases. Health  authorities find this most a t­
tractive. Pedia tricians like this, and mothers like this. So actually 
this  procedure calls for no more needles than before polio vaccine be­
came available.

« I anticipate that  when oral vaccine becomes available th at there will
still  be ardent advocates of one or the other. Over a period of years 
we will gain experience, and we will find unant icipated things tha t 
we don’t know about yet tha t will influence the final decision on which

» vaccine becomes most popular.
Mr. Harris. I notice in your statement something about the im­

portance of excluding simian viruses. And you also s tate tha t these 
agents are not fully known to the advisers and the staff.

Now, I thought you said awhile ago in response to a question by 
Mr. Roberts th at everything was all ready, and the research work was 
completed, and we ought to move forward to the production of the 
oral-type vaccine.

Dr. Terry. May I answer tha t, sir?
Mr. Harris. Yes.
Dr. Terry. The poin t is this, we are ready to move forward with 

production as we can produce vaccine with the exclusion of these 
simian agents.

Mr. Harris. Well, if you don’t know about them, and their potent ial, 
how can you move forw ard ?

Dr. Terry. Some of them are known to produce diseases, sir. So 
we do not know. I th ink  the point there is tha t we can’t afford to take 
a chance on having any o f them in i f some of them produce disease.

Mr. H arris. Now, I am using entirely too much time, but there was 
an artic le in the American Medical Association Journal recently which 
I am sure did concern the Public  Health Service, in which there seemed 

w to be some criticism directed to the Salk vaccine.
Fran kly,  I think  t ha t was a pretty serious situation. I know that 

you moved immediately to try to meet some of the criticism. But 
have you had an opportunity to go into tha t fur the r to determine 

• whether  or not the charge made had any basis whatsoever ?
Dr. Terry. Mr. Harris , I think tha t all of the evidence tha t we 

have now was on hand a t tha t time.
The most unfortunate  p art  about this  statement is tha t it appeared 

in the Journal of the American Medical Association, and was in­
terpreted  by many to be an expression of the atti tude of the Ameri­
can Medical Association.

This  is far  from the tru th,  sir. The American Medical Associa­
tion as a body has gone on record as approving the Salk vaccine and 
urg ing that it be used for  the prevention of para lytic  poliomyelitis.

Mr. Harris. Yes; that  is true, Doctor, but, as I understand, or as 
I recall from the article itself, it was not reflecting on the product 
bu t it  was ch arging  th at in the produc tio n of  some  of the vaccine  it
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turned out to be weak and ineffective. In other words, it would 
seem to me that the charge there was tha t the manufacturers  had 
not lived up to the Goverment standards, and tha t it was weak, and, 
therefore, did not accomplish what it was supposed to  accomplish.

Dr. Terry. Mr. Harr is, you are well aware of the fact that such 
materials cannot be placed on the market without being in effect ap­
proved by our Division of Biologic Standards of the Public Health 
Service.

Mr. Harris. That is the reason it makes it an even more serious 
indictment.

Dr. Terry. That is correct,  sir, because it indicts us. We feel that  
we have adequate evidence to the contrary, and, therefore, believe 
tha t this was the opinion of one ind ividual which does not represent 
the true facts of the case.

Mr. Harris. Immediately on the heels of  that, this  problem of de­
veloping the oral vaccine comes in. The President himself sends up 
a request for a million dollars to move fo rward with it. All of this  
might seem to give by inference or otherwise some substance to the 
charge.

Dr. Terry. I can see how you might get tha t inference, sir. But 
I would hasten to inform you that the decision that the Public Health 
Service would request this appropriation for the obtain ing of a live 
vaccine was made before this matter arose in the Journal .

Mr. Harris. Do you thin k that the time will come when you can 
stamp out the disease ?

Dr. Terry. Yes, sir.
Mr. Harris. Stamp out this disease almost completely, like, for 

example, malaria ?
Dr. Terry. Well, we hope we can do better than  we have done 

throughou t the world with malaria. We would hope tha t we can 
do as well as we have done with malaria in this country. We are hope­
ful. But I think at the time we must be realistic. With an effective 
vaccine such as we have available  now, like the Salk vaccine, we are 
disappointed that  we have still such a large percentage of our popula ­
tion tha t has not taken the vaccine, and is still susceptible to the 
disease.

W e would hope that the ease of adminis tration and other factors 
related to a safe oral vaccine would allow us to cover a much larger 
percentage  of the population, sir.

Mr. Harris. I heartily  concur in the position tha t you have taken. 
I th ink it is very important.

Than k you for the time, Mr. Chairman. I did not intend to use 
so much.

Mr. Roberts. I would like  at this time to welcome one of our new 
members, a distinguished new member, Mr. Thomson, the former 
Governor of his State.

Do you have anv questions at this time, Mr. Thomson?
Mr. Thomson. I was wondering, Mr. Chairman, Dr. Terry said, 

as I remember his testimony, tha t up to now there seemed to be no 
necessity for Public Health Service going into the manufacture of 
this biological.

Dr. Terry. That is right.
Mr. Thomson. Is the cost of manufacture one of the problems in 

the Publ ic Health Service ?
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Dr. Terry. No, sir, it has nothing to do with our decision on that, 
sir.

Mr. Thomson. Is it an expensive process ?
Dr. T erry. We don’t know exactly yet, sir, how expensive i t will be. 

All of the indications are tha t it probably will be no more expensive 
and, hopefully, less expensive than the production of the  Salk vaccine.

Mr. T homson. What  appro pria tions would your Service need in the 
event that you wanted to go into the manufacture ?

Dr. T erry. I am not aw’are, sir, with regard to the question of what 
we would need.

Dr. Kurlander. May I answer tha t ?
Dr. T erry. Dr. Kurlander.
Dr. Kurlander. Mr. Thomson, the discussions about the possibility 

of the Public Health Service engaging in the production of biologic 
products were held in the main before Dr . Terry assumed office.

There  are many considerations that one must go through  in a rriving 
at a decision as to whether the Public Health Service as an operating 
arm of the executive branch  of the Government should engage in the 
manufacture of biological products.

There  are many things tha t must be considered. The cost to us or 
the difficulty of setting  up a manufacturing process or manufacturing 
plan t is a relatively minor  thing, because if this  is our job, as Dr. 
Terry has said, we would do it. But there are questions of public 
policy involved, relationships  with the indust ry and responsibilities 
to the people of the United States. Also a consideration of the fact 
tha t most of all the biological production in this country has not 
been done by Government.

These are issues of great public policy, and ones tha t we would 
require considerable advice on from the executive, from the Congress, 
and from scientific advisers as to what is in the best interests of the 
Nation over the long range.

Therefore, sir, we never came to any decision whatsoever as to 
what it  would have cost to set up a production plant.

Mr. Schenck. Will my colleague yield ?
Mr. Thomson. Certain ly.
Mr. Schenck. Are you subscribing to the theory tha t we ought 

to have less government in business and more business in government ?
Dr. Kurlander. Mr. Schenck, I really don’t know how to answer 

that . What I am t ryin g to say is tha t government has a function in 
the biological business, a nd the Congress has given us the authority 
to administer controls to assure safety, purity, and potency. I never 
felt tha t the Congress had wanted us to be producers in the sense of 
manufacturers for sale, because in our legislation, sir, we could not 
give it away for  use, we would have to sell it. The whole history of 
the biological business has been tha t we played a role as authorized 
by the Congress, and industry  played a role in accordance with the 
economics of this country.

But, again, I am not qualified to get deeply into the question you 
asked. I am a physician basically, sir.

Mr. Schenck. Your position, I take it, is that the real function of 
the Public Health  Service is to establish the controls that are neces­
sary for the public hea lth of the Nation and not in producing medi­
cines o r drugs or any othe r preparations  for the use of the public? 

6877 6 0 — 61------ V



126 POLIO VACCINE S

Dr. Kurlander. With one qualification, sir, if I may. If  I, as a 
Public  Health Administ rator  and a physician, felt tha t a dire  emer­
gency was facing this Nation,  and that the only solution to handling 
this emergency was by us ge tting into this kind of thing, because no­
body else would do it, then I think that in terms of our responsibility 
to the people of this  count ry, I would favorably consider it.

I do not think this kind of situation exists today.
Dr. Terry. As Surgeon General, I would like to concur in that,  

sir. I think the only reason th at we would have to go into the produc­
tion of such materials is, if private indus try could not or would not 
produce it, and it was necessary to protect the health of the American 
people.

Mr. S chenck. Thank  you very much.
Mr. Roberts. One of the reasons why we are having to go into 

this proposition with you and  ask you why the industry has not moved 
faster is that the pharmaceutical industry  has chosen not  to come here 
today to give us some of the answers to some of the questions we are 
asking of you, Dr. T erry, and your colleagues. We are compelled to 
pursue this method of try ing  to get this information. They were 
invited, but they did not appear.

Now, do you feel that  the U.S. public at the present time is a t a 
disadvantage as compared with the people in those foreign countries 
where the oral vaccine has  been made available ?

Dr. Terry. May I ask Dr. Murray to answer this ?
Mr. Roberts. Yes.
Dr. Murray. I think there may be differences of opinion on this 

point. But I  think the basic fact is that in this country the Salk vac­
cine is freely available, and failu re to  be immunized against poliomye­
litis has been demonstrated to be coupled with failure to accept 
vaccination. Other countries which do not have Salk vaccine avail­
able would be in a position where live vaccine might be more necessary 
at an earlier  date than it is in this country.

I don’t believe that the population  at large is at any serious dis­
advantage by not having live vaccine available at this  moment, except 
for the very special situa tions I think that  Dr. L angmuir touched on, 
tha t is, the ability to immunize patients becaus of the fear of the 
needle, and the possibility of using i t in epidemic si tuations.

Mr. Roberts. What I had in mind, was the fact  tha t in several 
sections of the country the fear  of the needle is probably not going to 
grow any less, and would we not be at a disadvantage if we didn’t 
have such vaccine to attack any epidemic which might develop ?

Dr. Terry. I think that is a very difficult question to answer, Mr. 
Roberts. One could rationalize, sir, and say that  since the Salk type 
poliomyelitis vaccine is available, that  it is more or less a matter of 
individual choice, the exercise of which has prevented people from 
obtain ing the vaccine and thus getting whatever protec tion is afforded 
by the vaccine.

Admittedly, we would like to have an effective and a safe oral 
vaccine available. We are pushing all we can to get such a thing 
available. But we do not feel tha t we are in a critica l stage or state 
from the simple standpoint tha t we already have the protection of 
a known effective agent which is safe. And insofa r as the Public 
Heal th Service is concerned, sir, we don’t intend to let any oral vaccine 
go on shelves until we are convinced tha t it is potent and safe.
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Mr. Roberts. Of course you are going to continue to be handi­
capped so long as you don’t have applications for  licenses from the 
manufacturers, is tha t not true ?

Dr. Terry. That is righ t, sir. I do not thin k tha t should be in­
terpreted  to mean that none of the manufacturers is working on it.

Mr. Roberts. Mr. Rogers ?
Mr. Rogers of Flor ida.  As a matter of fact, I understand some 

manufacturers are, and even are producing in other  countries where 
it has been accepted. Our standard here is probably higher  than  
used in other countries, is it not, on our vaccine, since we are re­
quir ing all of the other viruses to be removed or dead before the 
applicat ion of an oral vaccine manufacturer is approved?

Dr. Murray. Certainly  the testing tha t is required  in the United  
State s is much more extensive than tha t which is being pursued in 
the Soviet Union, for instance, according to the information we get 
from the  people involved.

Mr. Rogers of Florida. Wha t about in England  ?
Dr. Murray. In England  I  don’t believe that any product has been 

licensed as yet, but  the Briti sh dra ft regulations, as I  have seen them, 
are very similar to our own, in fact have been based upon the Ameri­
can concepts.

Mr. R ogers of  F lorid a. I believe they are carrying  on experiments 
in Japan, are they not? Or are you famil iar with those, sir?

Dr. Murray. I only know what I have read in the newspapers, sir. 
But  I understand tha t some studies are contemplated.

Mr. Rogers of Flor ida.  Do you have any coordinating effort now 
to bring  together tests that  may be going on in other parts of the 
world to take advantage of it  ?

Dr. Terry. Dr. Langmuir?
Dr. Langmuir. The World  Health Organization, through  the Pan  

American Health Organization located here in Washington, spon­
sored two large and very carefully prepared conferences, one in June  
of 1959 and one again last  June,  1960. They were beautifully  organ­
ized conferences. Essentially all of the active workers in this field 
throughout the world, including scientists from South Africa, several 
from the U.S.S.R., Poland, Czechoslovakia, Europe, th is country, and 
South America particip ated,  and the documents were published in final 
form only 6 weeks aft er the completion of the conference. This rep­
resents an enormous consolidation of knowledge. I would say in my 
experience I know of no similar program for the consolidation of 
current knowledge comparable to this in the history  of public health. 
The two volumes published will speed the resolution of the many issues 
tha t remain.

Mr. Rogers of Flor ida. What I was think ing of, for instance, if 
Pfizer, who is a company here, manufacturer here, I think they have a 
plant in England, maybe a  subsidiary, at Sandwich, if they are carry­
ing on tests there, is there any tying in of what they are doing there 
with our studies, other than in a world conference ?

Dr. T erry. Dr. Murray?
Dr. Murray. Of course i f they were in the s ituation of being pros­

pects for obtaining a license for material to be sold in the United 
States, we would natura lly have direct access to that information. 
But apart from that  mechanism, there exists among the scientists
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involved an informal and very effective circulation of information 
almost as soon as it becomes available; in fact, this has been a very 
gra tify ing  aspect of the en tire research work tha t has gone on in live 
poliomyelitis vaccine development. Copies of such reports, even 
before they are pr inted, reach us, and sometimes we distribute these to 
interested persons according to the  worth of the report. This includes 
keeping the manufacturers  of th is country informed.

Mr. Rogers of Florida . I jus t thought it might be helpful to us, 
because I realize tha t you can’t keep up with all of it, and your staff 
and the study.

For instance, the studies now being made in Jap an,  and if you have 
any recent studies it might be well for us to have the results for the »
committee file, and if necessary for the record, I think it would be 
interest ing for us to go over some of those, if you have them.

I wanted to ask a question or two, and then I will conclude, Mr. 
Chairman.  *

How many manufacturers produce Salk vaccine?
I)r. Murray,  would you say in our country there is a fair ly signifi­

cant production ?
Dr. Murray. I would have to total them up in my mind but it is 

either six or seven. The answer is six at the present  time.
Mr. Rogers of Florida.  Six or seven? Are these the  same six or 

seven t ha t you have sent le tters to asking about the production of the 
Sabin ora l vaccine?

Dr. Murray. I believe these are the manufacturers  tha t have the 
necessary background of tissue  culture experience, and it was on that 
basis that I bel ieve that these letters were sent.

Mr. Rogers of Florida. So they would be the same ones?
Dr. Terry. Dr. Kurland er ?
Dr. K urlander. One in addition. In general, yes.
Mr. Rogers of Florida . Well, it seems to me—would there be any 

advantage—not th at this  is true—but would there be any advantage in 
a manufac turer  who is produc ing Salk vaccine to prefer not to produce 
another vaccine so long as they have already perfected a particu lar 
vaccine that is not on the market ?

Dr. Murray. That would be entirely at the choice of  the manufac­
turers , sir. *

Mr. Rogers of Florida . I wondered i f we should broaden or try to 
encourage other manufacturer s who are not now in the Salk vaccine 
business by asking them to take a look into this, because it might speed 
us up a little  bit if we could get someone who perhaps is not in the •*
present business of supplying vaccine. I wondered what you thought 
of something like that.

Dr. Terry. Mr. Rogers, I do not feel tha t this is any deterrent 
to any of the companies. They are always looking for new products.
No one can predict exactly today what is going to be the relative 
weighted usefulness of the two in the future, though we believe that 
both will continue to have a usefulness. And certain ly any company 
tha t felt tha t it could and was in a position to handle the oral vac­
cine even though they were p roducing the Salk vaccine, I believe it 
would be no deterrent a t all.

Mr. Rogers of Florida . I just  wonder what encouragement there 
would be for it if they felt they were producing an effective vaccine.
I do not think there are any improper  motives about it.
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Dr. Terry. I think it is a question of the industry’s competitive­
ness, sir.

Mr. Rogers of Florida. Yes. And tha t is why I wonder if it is 
wise for us to try to broaden our base. Perhaps it is not practical 
to. But from the le tters tha t you sent out I wonder if  perhaps other 
industries would be even interested. I can see tha t they might not if 
they are not already in that field. But it also occurs to me that it 
might not be wise for us to perhaps broaden our  base if possible in try­
ing to encourage manufactu rers to take an interest in this, if, af ter you 
have sent out a let ter and still  have no real encouragement, other than 
from one or two—I believe you have two that  indicated they might, 
one not very definite, and one indicating maybe in the  spring of 1961 
they migh t be producing some—what would be your reaction to 
broadening the base by sending a letter of inquiry, as we did?

Dr. Terry. I personally do not believe that it would have any effect 
to broaden it into companies that are not set up, do not have the p ro­
fessional personnel, unless some company had decided for that,  or 
other reasons already, to go into production.

In other  words, I do not believe we could stimulate them or prod 
them into doing this.

At the same time, sir, I do not think  there is any question but 
tha t any company which is producing biologicals is going to be in ­
terested in producing a live, potent, and effective pol iomyelitis vac­
cine as early as they possibly can.

Mr. Rogers of Florida . I jus t wondered why it is taking so long, 
then, while they are actually producing it in England,  even one of 
our own companies, and yet we are not producing it here in this 
country.

Dr. Terry. Will you answer that , Dr. Murray ?
Dr. Murray. I do not believe, s ir, that from the informat ion that  

I have—and admit tedly this is not d irect in formation—that the situa­
tion in Great Britain  is any different from what it is in the United 
States. The manufacture of the live vaccine is in its in itial phases, and 
one or two manufacturers may have gone ahead to the extent of 
acquiring a few lots fur ther down the line and have more tests off 
than the other one, but virtually as far  as the two countries are 
concerned, I would th ink—and I base this on my contacts with my 
corresponding professional associates in Great Britain—that there is 
no difference in the progress.

Mr. Rogers of Florida. So the only place would be Russia, and 
their  standards are not as high as ours ?

Dr. Murray. In Russia they have a different problem, and they 
have been car rying  out-----

Mr. Rogers of Florida. They do not have the Salk vaccine.
Dr. Murray. Yes; they do, but  apparently this has been produced 

only in limited operations.
Mr. Rogers of Florida.  I think this is true, and I thin k we ought 

to make this clear for the record that the vaccine in Russia actually 
was not produced in Russia, bus was produced by Dr. Sabin, and it is 
his basic formula or discovery th at they are using and have used.

Would tha t be a correct statement ?
Dr. Murray. No; I  th ink thajt would not be a correct statement, be­

cause the vaccine that they are using in Russia was actually manufac-
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ture d in Russia, according to standards which they themselves 
adopted. The vaccine was manufactu red using as its mother seed in 
production material which they got from Dr. Sabin, and in the  devel­
opment of their standards they relied heavily on the advice of Dr. Sabin originally.

Mr. Rogers of Florida.  Was his original vaccine not tha t which de­
veloped tha t program fo r them ?

Dr. Murray. Yes.
Mr. Rogers of Florida. Tha t is the  point  I  was try ing  to make: the 

development of the entire Russian program came origina lly from Dr. Sabin.
Dr. Murray. The basic w’ork w as done in this country.
Mr. Roberts. Thank you, Mr. Rogers.
Any further questions ?
Mr. Schenck. Mr. Chairman, I was quite interested  in the testi­

mony of Dr. Terry and others that you are attempting to set up stand­
ards  but have not yet set standards for the Sabin-type oral vaccine.

Dr. Terry. Dr. Murray.
Dr. Murray. I would like to c larify tha t, if I may. The mere pub­

lication of the standards in the form of regulations  represents a date 
in time. But this also represents discussions, the results of experimen­
tal work, investigations tha t have gone on for a few years. It  is mere­
ly the culmination of tha t, taking into account poblems which have 
recently been encountered in the attempts of the manufacturers to 
produce the vaccine. So, the standards themselves do not have to 
exist before the manu facturer can get started. He starts  manufac­
tur ing  based upon his knowledge of the art, as it is acquired from his 
own experience and from the experience tha t has come from the medi­cal literature .

Mr. Schenck. Then you are not yet in a position to set the 
standard  ?

Dr. Murray. The regulations-----
Mr. Schenck. Or final standards .
Dr. Murray. The regulations are written , and they have been cir ­

culated, and have been considered by the manufacturer s in one form 
or another for the past yea r and a half.  And the text which will be 
published in the Federal Register later this month is merely the cul­
mination  of  this.

Mr. Schenck. As I recall in the Salk vaccine development, where 
they manufactured batches of Salk vaccine carefu lly labeled, pre­
served under proper tempera tures, and all this and that,  they then 
had to send samples of each batch, numbered batch, to your laboratory, 
which made a test, and if your  test equaled their test, then the batches 
by number were released.

Is my recollection correct on that?
Dr. Murray. They would be released on the basis of the consid­

eration of all of the evidence, including those tests, if they were 
done; yes.

Mr. Schenck. Now, how many batches of material of the Sabin 
oral type must be presented for consideration to your  evaluating lab­
oratories  before you will gra nt a license, let us say ?

Dr. Murray. Five for  each type.
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Mr. Schenck. Now, after you have granted  a license to a manu­
fac ture r based upon your tes ting of these five batches, and you found 
them satisfactory, then is there any way of indemnifying the manu­
fac ture r against a lot of suits which might be filed as a result  of some­
body taking this oral vaccine and perhaps already having  polio and 
then having it  blossom out ?

Dr. Terry. Mr. Schenck, our assistant general counsel is here. 
This is a matte r that we have discussed. This is a legal problem.

I would like fo r him to comment on it to the basis of ou r discussion 
and consideration thus far.

Mr. Rourke. The only authority  the Service has to indemnify is 
in the course of a research contract . It has special auth ority  acquired 
through an appropriation  provision to indemnify the research con­
trac tor against certain liabi lity which might follow the research.

The Service does not have any other authority to indemnify—for 
example, we have no auth ority  to indemnify a licensee for any risk he 
incurs and liability he might  suffer because his produc t, when sold 
on the market, is considered defective and damages a re assessed. We 
have no authority.

Mr. Schenck. Assuming th e manufacturers has developed a prep­
aratio n which has met all of the  tests of your laboratory, and has then 
been licensed and continues to have his batches tested as they go along, 
what assurance does the manu facturer have, or what backing up are 
you in a position to give the manufacturer in the event someone is 
infected by some disease which they claim was caused by th is vaccine ?

Mr. Rourke. The only backing up would lie in the quality and 
integrity of the scientific work t ha t I)r. Murray’s outfit put into this 
development of standards and this testing of batches. In  other  words, 
it is th is quality of scientific support from this  process tha t I would 
think would give a manufacturer some assurance.

Dr. Terry. Mr. Schenck, the re is one other aspect to this question 
which I would like brought out, i f I may.

As was mentioned in my opening statement, we maintain a sur­
veillance unit which watches w ith the local and State  health depart­
ments, and so forth, the development or the occurrence of poliomyelitis 
cases as they occur throughout the country.

Of course this is a very important function, and has some relation 
to the point t hat  you are making. If  I  may, I would like to ask Dr. 
Langmuir  to comment about this, sir.

Dr. Langmuir. Since 1955, when there was a problem in the early 
days of the Salk vaccine, at the Communicable Disease Center in 
Atla nta  I have had responsibility for mainta ining the surveillance 
program in many diseases, but polio is the one in question now.

We receive from the States  very accruate informat ion. Currently 
we get a telegram about a total  count of cases about a week later, an 
individual record which gives the name and the identifyin g data, the 
dosage of  vaccine received, if  any, age, and then 60 days later we re­
ceive anoth er followup where they check on the verification of the 
diagnosis, it is corrected, dup licates  are eliminated, and laboratory re­
sults, which may take 2 or 3 weeks to perform, are consolidated in this 
record.

And we in turn publish this  informat ion in a repor t tha t goes out 
to over a thousand persons who are interested and concerned. As a 
result, 1 would say tha t we are  in an excellent position to provide a
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m an uf ac tu re r with a gr ea t deal  of  pro tec tion ag ains t a false  suit , 
ag ains t a false claim. We  wil l know the backgro und, we will know 
the  exp ectancy in  an  area.

So th at  to me th is is a log ica l regu lat ory func tio n th at  we have 
of mak ing inf orm ation  av ai lab le  so tn at  every one will clea rly unde r­
sta nd  w hat has  happen ed.

Th is,  I believe, was very he lpfu l in clar ify ing the  s itu ati on  in 1955, 
and it  is to me a co nt inuing  res ponsibi lity  th at  we sho uld  give  very  
high  pr io ri ty  to.

Mr. Sche nck . So y ou r surve illa nce con trol , or qu al ity  c ontrol, thi s 
system,  you feel, would be he lpfu l to  the  m an uf ac tu re r who mi gh t 
be co nfr onted  w ith  a libel su it?

Dr . Langmuir. Or  t o a physician  o r any one  w ho might  be the  sub ­
ject  o f an unfoun ded  co mplain t of  lia bil ity .

Mr.  Sche nck . Wo uld  th e counsel feel th at  th at would  be of sig ­
nificant. help in such a case, an d if  counsel fo r t he  Pu bl ic  H ea lth  were 
the counse l of  XY Z Co., would  he rely  upon th at  ?

Mr.  Rourke. I would th in k he would . I  wou ld be very  gr ateful  
fo r th is  kind of support . But  obviously  I do not rep resent  X YZ  Co., 
and I would ra th er  have  the  com pany speak fo r th at , or  it s atto rneys.

Mr.  Roberts. Summ ing  up  a lit tle  b it, is the  Pu bl ic  H ea lth  Serv ice 
in fonn ed  as to the St ate an d local  pro gra ms  to ad min ist er  the  Sa lk  
vacc ine to chi ldren whose pa rent s cannot  afford to  pa y fo r adminis ­
tr at io n by pr iva te physicia ns?

Dr. T erry. Dr.  La ngmu ir.
Mr.  Roberts. Wo uld  you comm ent on th at , Dr . La ngmu ir.
Dr . L angmuir. A t the presen t tim e we hav e no di rect  pro gra m in 

the  Pu bl ic He al th Service  fo r this . We  visu aliz e th e grea t prob lem 
of  im mu nizatio ns as a fund am en ta l local con tro l resp onsib ilit y. Each  
S ta te  has its own rule s an d reg ula tions  wi th rega rd  to  th ese  services, 
developed  s ince Je nn er  an d smallp ox,  rea lly , a nd  ce rta inly  in the  las t 
30 year s. Some State s prov ide vaccinatio ns and all  kin ds  of vaccines 
and immuniz ing  age nts  free ; oth ers  pro vid e them fo r cer tain par ­
ticu la r gro ups of  the  po pu la tio n;  some provide  the se  locally fo r some 
selected  g roups, and  so on.

I t is as free as pub lic school education.  Th e fu nd s from the  P ub lic  
H ea lth Service, gen era l fu nd s in the  su pp or t of he al th  to the  Sta tes , 
it  is perm issib le, I un de rs tand , to  have the St ates  use  some of these 
fu nd s fo r the  pur cha se of  pol io vaccine. Bu t since 1957 the re has  
been no Federal  s up po rt di rect ly  for  this.

Mr.  Roberts. Do you care to  give us, or  could you give  us, an 
es tim ate  as to how' m any ch ild ren will  be inoculated befo re the  onset 
of  t he  1961 season ?

Dr . L angmuir. Th ere  wer e abo ut 50, between 50 and 60 mil lion  
doses  of  vaccine d is tri bu ted in the 12-month  pe riod j us t ended. Th ere  
are  rough ly 4 mil lion  b abies bo m—th is  is ve ry cru de—i f they received 
the full recommended dosage , th is  would be fo ur  doses, so t his  w ould  
be 16 mill ion  doses o f vaccine  as  the  necessary rep lac em ent to  ma int ain  
Sa lk  imm uniz ation.

Also , with 4 mi llio n babies,  there  would be mo re pr eg na nt  women, 
an d somewhere from  one boo ste r to a ful l course of  four  doses fo r 
women pre gnant fo r the  first  time, and somewhere aro und 25 or  30 
mi llio n doses a y ear wou ld be the maintena nce  leve l, mainta in ing  o ur  
immu nization level at the pres ent poin t.
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So we can say in the last year a very substantial improvement in the 
immunization level in the country took place.

We do know that most of  these went to booster shots, giving fo urth  
doses to those who already had had three.

So tha t our problem still lies in gett ing maybe up to 50 percent 
of our preschool children, and particularly  those under 1, to get the 
immunization started  in that group, at least 50 percent or these 
children  do not receive this  immunization soon enough to be really 
effective in the control of polio.

Mr. Roberts. One othe r question. How many children are ex­
pected to be inoculated under free public State  and local programs 
this  sp ring ?

Dr. Langmuir. I have no source of figures. Each  S tate  will vary, 
and within each S tate a great variation in this. I know of no esti­
mates of this.

Mr. Roberts. Mr. Rogers?
Mr. Rogers of Florida.  Ju st  one question, Mr. Chairman.
Could you tell me now when the Salk vaccine was actually discov­

ered and when the Sabin vaccine was discovered?
Dr. Terry. Dr. Murray?
Dr. Murray. Well, without actually refe rring  to the literature, I 

would say tha t the Salk vaccine came into use, it was proved out in 
1953-54, in th at period. I would not like to comment on the Sabin 
vaccine, because I  am not familiar  as to the exact dates on which Dr. 
Sabin did his work.

But  the whole question of the use of a live vaccine has been under 
study for approximately 10 or more years. And the Sabin vaccine 
itself has gone through small field tri als to large r field trials during 
the last 3 to 4 years.

Mr. Rogers of Florida. If  you could supply for the record, if it 
is not too difficult, when Sabin was also discovered-----

Dr. Murray. I would be happy to.
Mr. Rogers of Florida.  And i t is taken orally ?
Would you describe it quickly, how it is taken, and in how many 

doses?
Dr. T erry. Dr. L angm uir has  something which might interest you, 

sir.
Dr. Langmuir. I have th is little vial which is one of my mementos 

of a tri p to Moscow. The group of Dr. Chumakov and Dr. Voro­
shilova announced that they conferred with the I nst itute of Research 
in Russia—they do things by institutes in tha t country—and they take 
the sugar syrup which contains the virus and deliver it to a candy 
manufacturer, who in some safe way converts it into clumps, gra nu­
lated sugar  candy balls. I understand tha t as soon as it gets moist 
with saliva it disintegrates  like an aspi rin tablet, quickly, in a matter 
of a few seconds and it is not easy to spit out, there is no reason to 
spit it out, it is a pleasant experience.

And so it is swallowed, and it goes over the tonsils and into the 
stomach and intestines.

The different colors represent type 1, type 2, and type 3, and then 
the gra y one—they have faded unfor tunate ly so—the g ray one repre­
sents all three  together.

Mr. Rogers of Florida. So you can’t take one dose fo r all three ?
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Dr. Langmuir. This  is one of the administrative questions with 
this, it is necessary to give at least four doses. And from a public 
health admin istrato r’s point of view, this is one of the l imitations we 
didn’t bring out sooner, you have to get them back.

Mr. Rogers of Flor ida.  Now, a t what period of time?
I)r. Langmuir. Recommended at 6-week intervals in order  th at the 

first one will have taken  and been eliminated  before you sta rt the 
next one. Otherwise they might compete with each other.

Mr. Rogers of Flor ida.  Ana how does that compare with the Salk 
vaccine ?

Dr. Langmuir. Well, it is a month to 6 weeks, ra ther similar in ter ­
vals, actually. But  then there is a booster effect 7 months la ter rec­
ommended for Salk, and the t riple  vaccine, all three together are  rec­
ommended to sort of varnish down the surface, to fill in any crevices 
that are left behind again 6 months after the three  had been completed.

Mr. Rogers of Flor ida.  And, as I understand it, you think the 
oral probably is more effective in the long run according to the  sta te­
ment ?

Dr. Langmuir. There is considerable difference of opinion, but  I 
would say the weighted opinion favors a longer duration of effective­
ness for the Sabin. There is a grea ter rap idi ty of response, so im­
munity develops faster  with  the Sabin.

There is, however, th is problem of interference. You don’t know 
for certain when you give the Sabin sugar sirup or pill tha t it will 
take, because there may have been another virus  there and no room 
for the Sabin to take.

So you have no assurance tha t it takes.
We do know in thi s country t hat  the reports  indicate  better than  90 

percent as a consistence. This is the reason for the last trip le dose 
to cover up and take.

Mr. Rogers of Flor ida.  Thank  you.
I appreciate it, Mr. Chairman. And I want to say th at I certainly 

have been impressed today by the fact tha t our public health service 
is on top of this problem. I do hope we can push it a little faster. 
And I think we have taken too much time in encouraging the produc­
tion of this  oral vaccine, since you have made the  determination tha t 
it is now safe, according to your announcements and the regulations 
issued.

Mr. Roberts. Than k you, Mr. Rogers.
Dr. Langmuir,  if you could supply for the record any informat ion 

that might be helpful to the committee as to  th e number of  children 
that you expect to be inoculated under the public State  and local pro­
grams in the spring, we would be very appreciative.

(The information requested follows:)
Estimated Number of Children Who Might Get P olio Vaccine T hrough 

Free Clin ics During Spring and Summ er of 1961
The re  are  appro xim at el y  3.8 mill ion ch ildr en  be tw ee n th e ag es  of  5 an d 15 

wh o ha ve  ha d no  va cc ine.  In  ge ne ra l, th es e a re  ch ildre n  in low incom e fa m il ie s 
wh o wo uld  be un like ly  t o  pay  f or va cc in at ion.  Ther e a re  a ls o 4 .6 mi llio n ch ildre n 
ag ed  0 to 5 who ha ve  had  no  vacc ine. Som e of  th es e a re  ch ildr en  who se  p are n ts  
pl an  to  h av e them  va cc in at ed  by  pri vate  p hy si ci an s.  A sa m ple su rv ey  c on du cted  
a few  ye ar s ago in dic at es  th a t ab ou t a th ir d  of  t he  ch ildre n  in th is  a ge  g ro up  get  
va cc in ated  by p ri vate  phy si ci an s.  Thi s wo uld in d ic ate  th a t ap pro xi m at el y 1.5 
mill ion ch ild re n un de r 5 a re  un like ly  to  ge t vac ci na te d if  a ch ar ge  is  ma de .
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Assuming th at  all chi ldre n who would not get vacc inate d if a cha rge  were 
made would get vac cinated  if offered vaccine in fre e clinics—and the re is no 

da ta to indi cate  wh eth er or not this  assum ption is corr ect—we could expect  a 
tota l of 5.3 million chi ldren to be vaccinated  if all communities  held free clinics.

Mr. R oberts. We certainly  appreciate  the help that Dr. Terr y and 
his colleagues have given our committee. We have held you on the 

witness stand for a long, long time. But we felt tha t this was a very 
important matter, and we wanted to hea r from you.

I would like to make this announcement. Earlie r I stated that we 
had not heard from the pharmaceutical people. I am informed th at  
the Charles Pfizer Co. will file a statement with the committee to­

morrow.
I would also like to state that,  because he has expressed an inter­

est in being heard, and because of the work tha t he has done in this  

field, Dr. Sabin will be a witness before the committee tomorrow, 
and tha t the committee is attempting to get word to Dr. Salk, a nd we 
are hoping th at he, too, will join us tomorrow.

Dr. Youmans, who was here today and staved with us, represent­
ing the American Medical Association, we wTill hear from this af ter ­

noon.
So the committee will stand in recess-----
Dr. Terry. Mr. Chairm an, before we recess, may I show a publi­

cation which is headed “Babies and Breadwinners,’' which is a de­
scription of our proposal which will help promote the use of Salk vac­
cine until we have a satisfacto ry oral vaccine.

If  I may, I would like to submit this to the committee for the ir 

interest and for thei r use as they see fit.
Mr. Roberts. It  w ill be put in the record.
(The  document referred to is as follow s:)

BA BIE S AND BREA DW INN ERS1

Proposal for 1961 Neighborhood Polio Vaccination Campaign

This  plan for  a 1961 polio vaccination  campa ign is based on the followin g 

pre mi ses :

I. No o ral vaccine will be avai lable  before the 1961 summer poliomyelitis sea­
son.

II.  The Salk vaccine  is plentif ul and has  proved highly effective.
II I.  Pa ralytic polio will be a public hea lth problem until most people who are

vulne rable  a re ful ly vaccina ted.
IV. Concentra ting public hea lth efforts wher e they  coun t the most—in very

young child ren an d young par ents—is the  best  way to prevent fu ture  

polio epidemics.
V. Success in this  ye ar ’s vacc ination program demands  special efforts directe d 

towa rd neighb orhood groups not yet  reached by general appeals.

TH E NEED

Pa ral yti c polio in the Uni ted States has  declined from  6,289 cases in 1959 to 

2,265  cases in 1960. In 1952  over 21,000 par aly tic cases were reported .
This  is great progre ss. But we canno t res t comforta bly as long as 38 perc ent 

of children 5 yea rs and  under, 63 perce nt of men aged 20 to 40, 48 perc ent of 

women aged 20 to 40  a re no t fully vaccinated.
Study  of par aly tic  polio cases  in 1960 shows th at  almost ha lf were babies  a nd 

children  5 years and under ; young adults who con trac ted  the disease were 
among those most serio usly  paralyz ed.

1 Surgeon General’s Committee on Poliomyelit is Control, Communicable Disease Center,  
Atlanta, Ga., Jan.  23 and 24, 1961.
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The se  fa ct s un de rl ie  th e th em e fo r th is  y ea r’s cam pa ig n : “Bab ies  an d B re ad­
w in ner s. ”

THE TARGET

P ara ly ti c  p olio in  I960 w as  co nce ntr at ed  in low -in come  are as,  bo th ur ba n an d ru ra l.
Vac cina tio n reco rd s show  th a t su ch  low -in come  a re as co nt ai n a mu ch hig he r 

pro i>o rtion  of  un va cc in ated  i»e rso ns th an  th e co un try as a wh ole . Thi s is  espe ­
ci al ly  t ru e  of p res choo l y oungst er s an d ad ul ts .

The se  “i sl an ds ” of  unva cc in at ed  pe rs on s ex is t, even w ith in  ge ne ra lly  we ll 
va cc in at ed  co mmun ities . An d w hi le  th ey  ex is t, th e th re a t of  poli o ep ide mics  re m ai ns .

F o r th es e reas on s, th e  sp ec ia l ta rg e t of  th e 1961 ca m pa ig n is  th e low -incom e 
ne ighb orho od .

TH E PROBLEM

Exp er ie nc e in a var ie ty  of hea lt h  ac ti v it ie s show s th a t peop le liv ing in low- 
inco me ne ighb orho od s a re  dif fic ul t to re ac h w ith an  ac tion  me ssa ge , fo r se ve ra l re a so n s :

T hei r lives a re  so fu ll of prob lems (g ett in g  enou gh  fo<xl, hea t an d clot h­
in g ; ha ng ing on to  jobs , e tc .)  th a t th e dan ge r of po lio  seem s to them  re la ­
tive ly  r em ote ;

Th ey  ge ne ra lly ha ve  no fa m ily p hy sician  to  ad vi se  th em  ;
Th ey  te nd  to d is tr u s t o fficia ls an d out si der s ;
Th ey  do no t fu lly unders ta nd  th e ne ed  fo r polio  vac ci na tio n an d ot her  

healt h  m easu re s;
Th ey  ha ve  nei th er  m ea ns no r tim e to  tr av el  to vac ci na tio n ce nt er s ou t­

side  th e im m ed ia te  ne ig hb or ho od .
M etho ds  wh ich  ha ve  bee n outs ta ndin gly  su cc es sful  w ith  o th er  segm en ts of  th e 

pop ul at io n ha ve  l ef t th es e gro ups la rg el y un touc he d.  A ne w ap pr oa ch  is needed, 
de sign ed  to  me et  th is  specif ic prob lem.

THE PLAN

I t  is pro posed th a t th e 1961 po lio  va cc in at ion ca mpa ign be  de sig ne d pri m ar ily  
to  m ee t th e  speci fic p roblem s of th es e a re as o f spe cial  need.

T he  the m e “B ab ies  a nd  B re adw in ners ” w ould ha ve  s ev er al  a d v an ta g es:
Invo lv ing th e lower  soc ioeconom ic grou ps  w ithout na m in g the m as  su c h ; 
Ai mi ng  a t th e  grou ps  le as t we ll va cc in ated  an d mo st seve re ly  at ta ck ed  in 

re ce nt  y e a rs ;
Pro vi di ng  a fr es h ap pro ac h a ft e r 5 y ea rs  o f gen er al  pr om ot io n ;
In cl ud in g ev eryo ne  w hi le  per m it ting  c on ce nt ra tion  on ta rg e t ar ea s.  

E ss en tial ly , w ha t is prop os ed  is  a  se ri es  o f act iv it ie s m ak in g po lio  v ac ci na tio ns  
co nv en ie nt , inex pe ns ive or  fr ee , an d de si ra bl e by neig hbo rho<xl  st an dar ds.

T his  ca n be d one b y :
(1 ) Brin ging  th e va cc in e to low -incom e ne ighb or ho od s in st ea d of  exhort ­ing f am il ie s t o tr av el  fo r i t ;
(2 ) Obtaini ng  ne ighb or ho od  sp on so rshi p an d le ad ers hip  fo r th e dri ve .

T his  ap pr oa ch  ha s a lr eady  be en  tr ie d  in  a nu m be r of  co mmun iti es , bo th la rg e
an d sm al l. En ou gh  has  ,)een  le ar ned  to  in dic at e th a t it  ca n be high ly  succ es sfu l, 
if  ev er y ef fo rt is  m ad e t o d o i t in  a spec ia l w ay.

THE ME AN S

T he  prop os ed  ca mpa ign ca ll s fo r pu bl ic  he al th  metho ds  re ga rd ed  as  ineffic ient 
be ca us e they  re qu ire g re a t ef fo rt  fo r st a ti st ic a ll y  low  re su lt s.  But  th e  s o-ca lled 
eff icient  metho ds  w ill no t n ow  m ee t th e  need.

The se  a re  th e step s r ec om m en ded :
(1 ) Lo ca tin g th e unva cc in at ed  is la nd s in th e  co m m un ity . Ma ny hea lth  

de i>art men ts ha ve  a lr eady  map pe d th is  ou t. Help is av ai la bl e fro m th e 
Co mmun ica ble D isea se  C en te r,  Pu bl ic  H ea lth  Se rvice , in  do ing th is  job.

(2 ) Fi nd in g ne ighb or ho od  le ad er s an d en li st in g th em  in th e eomiwiign. 
Effor t spen t in lo ca ting  th e  peop le to  whom ot he rs  li st en , an d th en  ap po in t­
ing  suc h pe rson s as  vac ci nat io n lead er s, wi ll be rich ly  re pai d in th e success  
of  t he c am pa ign .

(3 ) Ca lling  on fa m il ie s by  va cc in at ion le ad er s.  T his  ca n be st be done  
th ro ug h doorbe ll ri ngin g or side walk co nv er sa tion . The  wo rd of  mo uth 
ap pr oa ch  i s e ss en tia l.
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(4 ) Bringing the vaccine to the neighborhoods on a series of days over 

a relatively prolonged period.
This can be done in th ree wa ys:

(a ) Mobile units—truck s, trailers, or station wagons equipped for vacci­
nations—parked on busy corners or in front of housing developments, with 

loudspeakers and music to call attention.
(ft) Nearby clinics—in the heart  of the neighborhood, no more than 3 or 

4 blocks from any resident—in church basements, union halls, settlement 

houses, fire stations, lobbies of housing developments or, in rural areas, 

in Grange halls and town houses.
(c ) Teams of doctors and nurses ring doorbells, carrying  with them 

syringes and needles and other supplies for on-the-spot vaccinations.

GETTING UNDERW AY

The keystone of any successful vaccination program, large  or small, is approval 

by the physicians of the community. Voluntary particip ation of doctors and 

nurses is vital, since few health departments  have staffs large enough to con­

duct such a program.
It  should be pointed out tha t the target group is one not normally reached by 

priva te physicians in thei r offices. They are the people, for the most part, to 

whom physicians give the ir services without compensation at hospitals and in 

emergencies.
Getting the plan into action m eans:

On the national lev el:
(a ) Notification of all affiliates of medical, health, professional, and 

civic organizations of the approval and the nat ure  of the plan.
(ft) Publication of material on the plan in appropriate national pro­

fessional journa ls, organization magazines, etc.
(c ) National promotion, already promised by the Advertising Coun­

cil through newspaper advertising, TV/rad io spots and other means.

On the State leve l:
(a ) Endorsement of the plan by State medical societies and State 

health departments.
(ft) Assistance to communities by State health  departments, where 

needed.
(c ) Publication of material on the plan in State medical, civic, and 

other bulletins.
On the local leve l:

(a ) Agreement between local medical society and local health de­

partmen t on natu re of the plan and neighborhoods to be covered ;
(ft) Cooperation of medical and health personnel to provide man­

power for vac cina tion s;
( c) Careful scheduling of visits and clinics ;
(<f) Suport by local press, TV, radio, voluntary  associations.

The pay-off comes on the local scene where the actual work is done.

FOR LOCAL COMMUNITIES

Suggested ways to car ry out neighborhood programs.

Suggestions  for gett ing sta rted locally
1. Call a meeting of representatives of the local medical society and health 

departm ent to agree on the plan.
2. Arrange another meeting of community leaders asking for volunteers to 

make the many arrangements.
(Include school autho rities , PTA’s, National Foundation  Chapter and other 

voluntary  health agencies, women's clubs, business, labor and civic organiza­

tions, press, TV and radio .)
3. Make plan known through coverage of community leaders’ meeting by press, 

TV and radio, so tha t plan will begin to be talked about. Include rough dates 

as to i ts star t.
4. Work out a time schedule for giving the shots in specified areas and solicit 

the services of physicians for specific days and hours. Keep an  accurate record 

of services available from doctors and nurses as they volu nteer; this may take 

full time of one person. Stres s the hours for house calls, mobile unit or clinic 

attendance,  remembering that 5 to 9 p.m. a re the best hours for reaching fathers.
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3. Set up work programs for lay volunteers, making arrangements for  clinic sites, answering  telephone calls at hea dqu arte rs, keeping records and being on hand for vaccin ations, too. It is advisable to have  ext ra hands  at clin ics for recordkeeping, keeping order and answ ering  ques tions.
6. Announce the  sit es for vacc inations well in advance. Prepare s imple  posters and flyers listing these . Clinic sites  may inc lude: High school gyms, armorie s, fire stations, church basements , neighborhood or settlement  houses, lobbies of housing developments, local departm ent store s, American Legion posts, union halls, shopping centers.  Grange halls (in rura l ar ea s) .
Mobile uni ts shou ld be parked at busy intersec tions, opposite movie the ate rs,  bowling alleys  and  bars, nea r subway and bus stat ions, shopping cen ters  and the like.
Visiting teams of doctors and nurses should have schedules for their  call s in certain neighborhoods.
7. Arrange ear ly for sufficient vaccine. Don’t st ar t until  enough is on hand  to do the job. Delays in shipments can wreck the  plan. Line up syringes, etc., by borrowing from hos pitals  and docto rs’ offices to augment hea lth dep artment supplies, if needed.
8. Aim at sta rti ng  by April 1. Your goal is to see tha t everyone has at  least three shots before  the  summer polio season. For  some, this  may mean giving the course of shots 2 weeks to a month ap ar t ins tead of following the  usua l schedule.

SPECIAL CONSIDERATIONS IN ACTIVATING THE PLAN 

Finding the neighborhood vaccination leaders
Locating the  right people in each target  neighborhood to act  as vacc ination leaders is im portant to success. Ju st  picking the heads of neighborhood organi za­tions or depending upon an intell igent  religious leader  is not enough, although clergymen are  important influences especially  in Negro communities.One excellent method is to conduct a face-to-face survey by skilled investigators  or interv iewers, who knowr how to ask questions and  to eva luate  the  answ ers.  They must discover who are the people who really car ry weight with  the ir neighbors in each neighborhood.
It is suggested that , where possible, such persons be sent to visit  storekeep ers, druggists, PTA officers, school principals, laundromat opera tors, beau ty parlor proprietors, set tlem ent  house work ers and, of course, clergymen, as "the first step in a neighborhood plan.
The professional  inte rviewers may be heal th educators, public hea lth nurses, social case workers, county agr icu ltural  agen ts or, in some instances,  where a university exi sts in the  community, gra duate  stud ents working the fields of sociology and anthropology. Ideally, the team should be prepared to spend at least a week in each neighborhood before compiling a list of likely can didates for block or area  v accinatio n leaders.

Enl isting vaccination leaders
W hen one name  has  been mentioned by neighbors two or more times, that  person may be considered  to have possib ilities as a vaccination leader. Then the task is to see him (or  her) and explain  the  importance of what is being asked of him.
Explain that  the vacc ination leader should call on every family  in his  build­ing or block or limi ted ru ra l area to urge that  they obtain polio protectio n be­fore the summer of 1961. No lead er should be expected to go out of his bail i­wick. Each should  be free  to appoint ass istants,  if he wishes.Don’t be put off by seemingly inap propria te individuals. What counts  is how influential they are in the ir own neighborhoods. The corner  druggist may be regarded as a sage. The  union organizer may be the  opinionmaker in his dis ­tr ic t The bartender may be the “neighborhood ps yc hiat ris t” Any of these has the advantage  of no t be ing official.
Note.—A potent ial lead er frequent ly may be found in the woman known to the neighborhood as  a good mother, to whom oth er women turn for  counsel. If  these women can be iiersuaded to become block leader s for polio vacc ination, they should be helped  by the provision of babysit ter s for the ir own child ren, while they make th eir  block calls.

Scheduling vaccination times  and sites
It  is important not  only that  the vacc inations be avai lable  in the he ar t of the neighborhood (o r in the homes themse lves) but  also that  activities of the
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vacci natio n lead ers be time d to accompany or immediately preced e the  actua l 
vaccinations. Word should be passed  to vacci natio n leader s th at  the  teams, 
mobile units or clinics will be the re on a specific d ay and  a t wh at ho ur s; calls 
shou ld be made on th at  day  or the  day before. If  too much tim e ela pses between 
a block leader ’s call and the  beginning of the  vacc inati on project, too many 
fam ilie s will f orge t ab out  i t

The  poin t the vaccination  lea de r needs to make  is: “Get  John ny protected 
ag ain st polio right now, here (wh en the doctor comes to  the  doo r) or down­
stai rs  (a t a mobile un it)  or aro un d the corner (a t church , unio n hall, et c. ).’’

Leaf lets telling about the  vacc ination visi ts or clinics may be dis trib uted a 
few day s in advance, bu t also  should be widely ava ilab le on the  day itself. 
Those who have not hea rd in adv anc e about the  pro ject will rea d brief,  simple 
leaflets when they see act ivi ty on a str eet corn er or line s forming at  the 
firehouse.

Cre atin g neighborhood int ere st
Aim a t creatin g an atm osphere of “everybody’s doing it. ” Th is means a cer­

tai n amoun t of excitemen t mu st be engendered. Loudspeakers, music, flood­
ligh ts should accompany mobile unit . In New Jersey  last  summer, men with  
por tab le microphones walke d thro ugh  the neighborhood wh ere  the  vaccina tion 
tru cks  were parked, callin g on everybody to “come and  get  it .” Spanis h-speak ­
ing ann ouncers  were used in Pu er to  Rican area s.

Dr. William Dougherty of the New Jers ey De par tme nt of He alth says th at  
much depends on getting a good-sized line at  the  un it from  the  s ta rt  Where 
the re is a crowd, more crowds develop. It  must be a “well-managed mob,” he 
cautions, kept in line through wooden-horse divi ders  provided by the  police. A 
cer tai n number of patrolme n also  should be assigned to keep  ord er at  e ach vac- 
cina tion  station. But  with sign s of real activity , with music th at  will keep 
people singing and with the  vaccinees themselve s emerging smiling, many people 
who had not intend ed to get th e shots will be dra wn  in.

Dr. Doughert y used a specia l device to cre ate  curio sity,  speed up the opera­
tion and  assua ge the fea rs of people who drea d the  needle: the  hyposp ray gun, 
which gives shots by means of high pressure, with  no needle used. In Providence, 
R.I., la st  summer  11,108 sho ts also were painl essly  given in this way in 1 
day. The  guns have been used  for mass inoc ulati ons ag ain st cholera, yellow 
fever, and  typhoid  as well as polio. Ther e have  only been several  hundred  sold 
to da te altho ugh mass pro duc tion  now is underway.  Whe re one is available, 
it  is usefu l. The Communicable Dise ase Cente r of the  Public Hea lth Service in 
At lan ta has  such a “gun.” If  conta cted,  the Center may be abl e to offer ass ist­
ance, and  will have fu rth er  inform atio n about it. (F ea r of the  needle, in­
cidentall y, is more often prese nt in par ent s tha n in very young  children. They 
pass  it  on to the ir children, according to Dr. Dou gher ty.)

Prec edin g the on-the-spot excitemen t, some advan ce buildup should be 
planned. Posters  can be place d in neighborhood grocerie s, lunchrooms, club­
houses, apart me nt house lobbies, playg rounds. Neighborhood bus stops are good 
loacti ons, especial ly in rura l ar ea s wher e such stops often  ar e roofed.

Announcement s from the  pulpi ts of all neighborhood chur ches will do much 
to cre ate  inte rest . The coop erati on of clergymen in enco uraging attenda nce  at  
the  clinics or othe r vacci natio n un its  is especial ly effective in Negro neighbor­
hoods.

Sim ilar  an nouncements at  n eighborhood meetings of all kinds also are  helpful.

PROMOTION FOR BA BI ES  AND  BR EA DW INNE RS  DRIVE

The last  5 year s have shown th at  exhorta tion  alone is not effective with the 
ta rg et  group. But all the forces of promotion and publicity th at  can be m ustered 
are  desi rable—at  Natio nal, Sta te,  and local levels—to rein forc e face-to-face 
efforts. They will also have a bonus effect on pa ren ts in oth er socioeconomic 
groups who have overlooked complete vaccina tion for  themselves  and the ir chil­
dren up t o now’.

The Adve rtisin g Council and its  task force agency, Young & Rubicam, once 
again have agreed to und ertake  a nationwide  promotion of polio vaccinat ion. 
In cooperatio n with the Public  He alth Service, the American Medical Association, 
and the National  Foun dation , the  council will prepare new spap er ads, radio  
spot announceme nts, TV films an d slides, plus a car card.

These  ma ter ials will be maile d dire ctly  to local out lets  in April. Therefore, 
early in April,  leade rs of local drives  should get in touch wi th officials of daily 
and weekly papers, radio  and TV stat ions, and tra nspo rta tio n adv erti sing com-
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pa ni es  an d as k them  to  tim e th e ir  us e of  th e A dv er tising  Co un cil  m at er ia ls  to  
co incide  w ith the da te s of  t he loca l dr iv es . Thi s is  al so  a goo d tim e to  ta lk  to  the  
ed it o rs  of  comp any m ag az in es  and  loca l club  an d oth er org an iz at io n mag az ines  
to le t th em  know  they  ca n obt ai n m at s of  ad s from  th e A dver ti si ng  Council fr ee  
up on  req ue st .

Org an izat io na l pu bl icat ions .— N at io nal , Sta te , an d loc al m ag az in es  an d bu l­
le tins  pu bl ishe d by he al th , ed uca tion, civ ic,  fr a te rn a l,  wom en ’s, labo r, rel igi ous, 
an d fo re ig n lang ua ge  org an iz at io ns will  be as ke d to  carr y  up -to- da te  in fo rm a­
tion  on  th e st a tu s of po lip  vac ci na tion an d th e co nt in ui ng  n ee d fo r va cc in at ion of 
ba bi es  and br ea dw in ne rs . E d it o ri a ls  su pp or tin g th is  ca m pa ig n wo uld  be par­
ti cu la rl y  he lp fu l, sin ce m an y of th es e pu bl ic at io ns  (l ab or , re lig ious , fo re ign 
la ng ua ge ) do  re ac h low -incom e r eaders .

For ei gn  lang ua ge  pub lica tion s a re  part ic u la rl y  im port an t in  a re as whe re  th er e 
ar e  fo re ign- sp ea king  po pu la tio ns . In  man y isol at ed  ca ses, th es e ha ve  bee n the 
only so ur ce  of  va cc in at ion in fo rm at io n. One  fa th e r in  New Je rs ey  too k hi s son 
to  Ne w Yo rk Ci ty th re e tim es  fo r sh ot s be ca us e his  Spa ni sh  ne w sp ap er  men ­
tio ne d th e sh ot s were av ai la ble  th ere —he  di d no t know  th ey  al so  we re  be ing  
giv en  f re e  in  h is  h om eto wn .

Tra de  pa pe rs and house  orga ns .— E dit ori a l an d m at te d ad ve rt is em en ts  fo r fr ee  
us ag e will  be wi dely used , if  ed it o rs  a re  co nt ac ted we ll in  ad va nc e by loc al 
le ad ers  o f th e dri ve .

M ed ical  jo ur na ls .— R ep ort s co ve ring  stud ie s on th e fa cto rs  in flu en cing  use of 
th e po lio  v accine  and  th e spec ia l chara c te ri st ic s of  th e  har d-t o-r ea ch  g ro up s shou ld 
l>e of in te re st  to  ph ys ic ian s.

O ther  pr of es sion al  pu bl ic at io ns .—-Nurs ing , ph ys ic al  th era py , oc cu pa tio na l 
th er ap y,  social wo rk,  hea lth  ed uca tion,  ph ar m ac eu tica l,  ho sp ital , an d oth er  jo u r­
na ls  of  th e  me dica l an d hea lth  pr of es si on s shou ld  be su pp lie d w ith  ap pro pr ia te  
m ate ri a l on th e 1961 camp aig n.
Lo ca l p ublici ty

W hat  is  sa id , pr in te d,  pi ct ur ed  on  th e local sce ne  has  th e m os t effect . Ea ch  
co mm un ity  shou ld  plan  an d ex ec ut e a loc al pu bl ic ity  pr og ra m , aimed  a t th e 
ta rg e t p op ul at io ns  i ns ofa r a s  poss ib le .

T hi s become s a “doing ” ra th e r th an  sp ea ki ng  or  w ri ti ng  act iv ity . For  spec ial  
loca l ev en ts  are  w ha t mak e news . Th ey  shou ld  be  pl an ne d w ith  a view to  ob­
ta in in g  n ew s st or ie s an d phot ogra ph s in local me dia .

H er e a re  a  fe w exam ple s:
(1 ) K ic ki ng  off the ca m paig n:  Do so m ethi ng  to  a tt ra c t a tt en ti on  wh en  yo ur  

fi rs t mo bi le unit  goes ou t, of  your fi rs t team  of  do ctor s, or yo u open yo ur  fi rs t 
cli nic.  A para de by Cub Sc ou ts  and  Brownies . A ne ighb or ho od  ra ll y  a t wh ich  
pro m in en t le ad er s,  such  as  th e may or , sp ea k from  th e st ep s of a  mo bile truc k 
park ed  in th e  ta rg et ar ea . In  Bos to n in 1959, whe re  65 j>e rcent of  th e whi te  
low -in come  grou p wa s in ad eq uate ly  va cc in at ed  an d 70 per ce nt of  th e color ed  
po pu la tion , co mpa red to  35 pe rc en t to  45 pe rc en t of th e up pe r and mi dd le w hi te  
grou ps , a m as s va cc in at ion cl in ic  w as  he ld  on Bo sto n Comm on.  To  ca ll at te ntion  
to  it,  fo o tp ri n ts  were st en ci led in  w hi te  on st re e ts  le ad in g to  th e cli nic fro m 
th e busi es t p a rt s of  tow n. Pe op le  n a tu ra ll y  w er e cu riou s ab out w hat they  mea nt .

(2 ) H ol di ng  v ac cina tio n cl in ic s in  unus ual  plac es  :
(a )  Vac cina tio n le ad er  a rr an g es  fo r a do ctor  to  giv e sh ots  a t a Su nd ay  

scho ol  cl as s a tt en ded  by pr es ch oo l ch ildr en .
(&) Neighbo rhood ba se ba ll te am —in uni fo rm —b ring s yo un ge r bro th er s 

an d si st ers  to cl inic.
(c ) H ea d of  th e big ge st lo ca l un ion ge ts  va cc in at ed  w ith  hi s pre sch ool 

ch ildre n (a nd  wife ) a t th e s ta r t  of  a re gula r un ion mee tin g.
(d ) Mo bile  un it  vis it s a ch urc h  su pp er  in ru ra l or su burb an  co mmun ities  

an d,  pa rk ed  nea r th e lawn,  dis pe ns es  sh ot s be fo re  fe st iv it ie s begin .
Note .—All  th es e wi ll mak e good  p ho togr ap hs .

(3 ) C om pet it io ns:
(« ) Get  som e local m er ch an t to  do na te  a pr iz e fo r th e apart m en t house  

or th e blo ck th a t ge ts  100  p er ce nt va cc in ated  du ring e ach ro un d of  s ho ts.
(b ) St ag e a Fa tli er -a nd -S on  o r M ot he r-an d- Dau gh te r co m pe tit io n to  sig n 

up  o th er fa th er s,  sons, m oth er s an d dau ghte rs  fo r vac ci na tions in  each  
ne ighb or ho od  o r on ea ch  block.

(o ) Get  hig h school  es sa y conte st  go ing  on su bje ct  of  “W hy  Chi ld ren Too 
Yo ung T o Go t o S cho ol Ne ed P ol io  S ho ts .”

(4 ) D em onst ra ti on: I f  th er e is a hy po -spr ay  gun in yo ur  co mm un ity , bo rro w 
it  fo r a t le as t one  pu bl ic  per fo rm an ce . In  Pr ov iden ce , in  1960 th ere  w er e lin es
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two blocks long, on a rainy day,  for  vaccin ations , when word  got arou nd th at  
the  “needleless method” was be ing employed.

Spec ial pu blicity  hints
(1 ) Avoid precise  r eferen ces  to ages of those needing  vaccin ations . Too m any 

adults s till  th ink the re are ag e re stric tions.
(2 ) Use only the  simplest of lite rat ure . About two small pages of text, with  

an attentio n-getting cover and  a list  of vacc ination site s on the back, will do. 
The  New York City Health  Dep artm ent has  such a leaflet,  entit led “Are You 
and  Your Family Pro tected  From  Crippling  Poli o?” Many other  cities  also 
have such pamph lets. Give suppl ies of these  to neighborhood vaccin ation lead ­
ers. When personally deliv ered, such leaflets have most effect.

(3 ) Ask your local chain sto re manag ers to include  vacc ination “rem inde rs” 
on th ei r “daily special” flyers  th at  go out in all wrap ped packages. Supe r­
ma rke ts frequently  use these.

(4 ) Get uti lity  and ins ura nce  companies serving the tar ge t are as to include 
“stuf fer s” with the ir bills, stat ements, and receipts .

(5 ) Schedule speakers befo re neighborhood meetings of all kinds. Be sure 
the  speakers can answer  all questions simply. Even a small audience within  
the  tar ge t area is well worth the time of a busy hea lth worker or doctor. Re­
member, the  big effort for  rela tively  few but vita l responses is necessary now.

OTHER VACCINATION ACTIVITIES

In  addi tion  to the neighborhood plan, othe r methods of vacc inating babies 
and  breadw inne rs may be conside red.

Lab or unions
Whe re young fat hers ar e inad equ atel y covered, as in most places, activ e sup­

po rt of unions is a must. Some unions alre ady  have  held vacc ination clinics, 
supp orte d with union funds, for  members and the ir families . Obviously more 
are  now needed. Men in gen era l are  harde r to reach  tha n women, who often 
get vacci nated  during preg nanc y or when they take  the  child ren to a hea lth 
cente r.

A polio clinic held in connection with a reg ula r union meeting  would bring  
the vaccine  to many hundr eds  of fath ers . With  adva nce buildup, they may be 
pers uad ed to bring  their  wives and small child ren along. Point out that  bread­
win ners  as well as babies ar e vulnera ble, pa rtic ula rly  when they have young 
chil dren  who can car ry the  vir us home to them. Nothing is more trag ic tha n 
the  inca pacitat ion of a wage earne r with a depend ent family. It  is a risk no 
longer  ne cessary to take .

Business  and indu stry
Vacci natio n clinics in fac tor ies  and business offices have  been successfully held 

in a numbe r of cities. In Pit tsb urg h in 5 months in 1957, some 237 industr ies 
insti tuted  programs th at  covered about 55,(XX) individual s. Lit tle such activ ity 
has  tak en place anyw here  in 1960. It  is wor th reac tiva ting .

Vacci nation s given at  pla nt or office not only are convenient for employees 
but  have a decidedly good effect on employee rela tion s with managem ent. 

Welfare departments
Fam ilies on relie f are eligible  in most p laces for free  polio vaccina tions. Those 

who have not availed them selves of this protectio n should be ap proached in 1961. 
When wel fare  officials make a specia l effort to induce pa rents to get the ir chil ­
dren vaccinated, it pays off. In  Pitt sbu rgh  it was found th at  a let ter  enclosed 
with  a relief cheek moti vated qui te a few people.

According to the Allegheny County Hea lth Dep artm ent,  intensive publicity 
in the  cen tral  health  dis tri ct (a  low-income are a of Pi tts bu rg h)  led only 15 
per cent of those needing p rote ctio n to obtain it. The re was  no problem of cost 
nor  ava ilab ility  of services. The  problem, according to the  Dep artm ent's  March 
1960 Public  Hea lth Bullet in, has  crystallize d into  one o f motivatio n for  the  seg­
ment of the  population  th at  ha s not responded. For  fam ilies depen dent on 
public  assis tance , cer tain ly the efforts of welfare  officials will not fall  on dea f 
ears .

Fr at er na l and other org aniz ations
Community clinics organ ized by fra ternal , social, and vol unt ary  heal th asso­

cia tions should not be overlooked in 1961. Many alread y have conducted such 
clinic s wi th amazing success.

68776 0 — 61------ 10
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The most pop ular type has been the low-cost clinic to which families come 
and pay a nominal fee ($1 or even 50 ce nts) , with  the ir donations placed in 
baske ts on the  reg istr ation tables and with no charge a t all for those who cannot 
pay. People who can afford it often con trib ute  more than $1, which usually helps to meet the  overa ll costs.

While most of these communitywide clin ics have  not been held in the hea rt 
of low-income neighborhoods, ther e is some evidence that  residen ts of such neighborhoods sometimes turn out for them.

Outs tand ing has  been the program in Albany, N.Y., where communitywide 
clinics have been held since April of 1955. The re have been 60 since 1956. It 
is estimated by Thomas J. McEnaney, na tional  foundatio n cha pte r cha irman 
there, that  92 percent of youngsters to age 19 have been inoculated eit he r at 
school or  in doctors ’ offices, while ha lf of all  adult s aged 20 to 40 have  had at  
leas t two shots in doctors ’ offices and at the  community clinics. Third-shot 
clinics are  being held  monthly. New clinics are scheduled for March 1961. It 
is worthy of note that  in Albany County in 1958 there were no polio cases reported, only two in 1959 and one in 1960.

The jun ior  cham ber of commerce, AMVETS, the  American Legion, General 
Federation of Women’s Clubs, National  Congress of Paren ts and Teachers and 
many othe r orga niza tions have promoted comm unity  clinics, with  ac tive  response  
i»y large numbers of the ir local affiliates. In Oregon in 1959 the Jay cess saw 
70 out of the ir 85 clubs part icipating. In  Por tland, a Negro unit of the  Elks 
conducted a specia l clinic for its members. The AMVET program included 
doorbell ringing by members to urge  att endance at  clinics. The American 
Legion opened its  post headquarte rs in the  evenings for community clinics in hundreds of places.

This kind of act ivi ty should be promoted aga in in 1961, with  ex tra  emphasis 
on those organiz ations having uni ts in soft -spo t areas. Face-to-face call s and 
provision of transp ort ation  where needed will bring  polio protec tion to many famil ies not form erly  reached.

Mr.  R oberts. Th an k you very much.
We  wil l adjou rn  u nt il 2 o’clock.
(W hereu pon, at  12:35 p.m., the  com mittee  recessed, to  r econ vene at 

2 p.m. the  sam e day.)
AF TE RN OO N SE SS IO N

Mr. Roberts. The subco mmittee  w ill be in  order.
I  th in k we have some more  q uestions we would like  to di rect  to  th e 

pane l.
Will  the  ge ntl em an  f rom  the Pu bl ic  H ea lth  Service take y ou r seats?

STATEMENT OF DR. LUTHER TERRY, ACCOMPANIED BY DR.
ARNOLD B. KURLANDER, DR. ALEXANDER D. LANGMUIR, DR.
RODERICK MURRAY, DR. C. A. SMITH, AND EDWARD J. ROURKE—
Resumed

Mr. Roberts. In  orde r to keep th e record  clea r, I  wou ld like fo r 
counsel to  r ead into the  r ecord sect ion 301 o f the  Pu bl ic Hea lth Se rv ­
ice Act , jus t th ro ug h the first sen tenc e, and the n also rea d int o the  
record section 352 of th e ac t, bo th par ts  A  and B.

Mr. Rourke . Sect ion 352 of  the  Pu bl ic  He al th  Serv ice Act  (42 
U.S .C. 263) pro vid es—
That (a ) The Service  may prep are for  its  own use any product described in 
section 351 and any  product necessary to car ryi ng  out any of the purposes  of section 301.

Paragr aph  (b). The Service may pre par e any product described in section 
351 for the use of other Federal dep artments  or agencies, and public or priv ate  
agencies and individuals engaged in work in the  field of medicine when such 
product is not ava ilab le from establishme nts licensed under such section.
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Section 301 of the Public Health Service Act, being 42 U.S.C. 241, 
provides in part—

The Surgeon General shall conduct in the Service, and encourage, cooperate 
with, and render  assistance to other appropriate  public authoriti es, scientific 
institutions, and scientists in the conduct of, and promote the  coordination of, 
research, investigations, experiments, demonstrations, and studies relating  to  the 
causes, diagnoses, treatment, control and prevention of physical and mental dis­
eases and impairments of man, including w ater  purification, sewage tr eatment, 
nd pollution of lak es and streams.

Mr. Roberts. I would like to know if in the past there has been any 
vaccine or product tha t has been developed by the Public H ealth  Serv ­
ice under the  authority  of these two sections.

Mr. Rourke. Whether a product has been developed under the au­
thori ty of 301, I would rather turn  to the doctors here, perhaps Dr. 
Murray.

Mr. Roberts. Dr. Murray?
Dr. Murray. I believe we have one example in the case of the yel­

low fever vaccine, which was manufactured  for a period of years  by 
the Rocky Mountain Laboratory, which is a component of the National 
Institutes of Health. This vaccine, however, is now manufactured  by 
a commercial company, and when this  occurred, the Rocky Mountain 
Laboratory ceased to manufacture yellow fever vaccine.

Mr. Robert. Do you remember, Dr. Murray, about how long the 
Public Health  Service carried on its manufacture of that ?

Dr. Murray. I do not know the exact dates without consult ing the 
records.

But it was d uring the war that  they start ed manufacturing out  a t 
Hamilton, and it was some 8 or 9 years ago that the activity was en­
tered into by the National Drug  Co., which is the one licensed m anu­
factu rer of  yellow fever vaccine.

Mr. Roberts. And would you supply tha t informat ion for  the 
record?

Dr. Murray. Yes.
(The information requested follows:)

P roduction of Vaccin es  by th e  P ub li c H ea lth Service

The Public Health Service is responsible for carrying out the provisions of 
the Public Health  Service Act contained in section 351. Section 352(b) provides 
the authority under  which the Public Health Service has in the past  produced 
yellow fever vaccine and Rocky Mountain spotted fever vaccine. This section 
states: “The Service may prepare any product described in section 351 for the 
use of other Federa l departments or agencies, and public or priva te agencies 
and individuals engaged in work in the field of medicine when such produc t 
is not available from establishments licensed under such section.”

The production of yellow fever vaccine was star ted at the Service’s Rocky 
Mountain Laboratory, Hamilton, Mont., in 1941 and was discontinued in 1953. 
On May 22, 1953, National Drug Co., Philadelphia, Pa., was licensed for  the 
commercial production of this product. This license is still in effect. During 
the period of production by the Public Health Service, this vaccine was dis trib ­
uted on request to Federal agencies of whom the Military Establishments were 
the prime users. On occasions, relatively small quantities were distr ibuted to 
nongovernmental agencies such as airlines. From 1940 to 1948 the production 
of yellow fever vaccine was financed by direct Public Health Service appro­
priations and no charges were made to governmental agencies. A charge  of 
$1.75 per five-dose vial was made to nongovernmental users. From 1948 until  
1953, when production was discontinued, a charge  of $1.75 per five-dose vial 
was made to all users including governmental agencies. This charge was based 
upon estimated costs of material  and personnel. The present commercial cost
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to governmental agencies is $3.30 (d ire ct  whole saler,  $4. 16 ). 20-dose vial  Gov­
ernm ent direc t, $4.50 (di rec t wh olesaler , $ 5.1 4).

The productio n of Rocky Mountain  spo tted  fever vaccine at  Rocky Mountain 
Laboratory , Hami lton,  Mont., wher e th e vaccine was developed, sta rte d in 
1926, with  the  “tick  type” vaccine, con tinu ing  to be produced unt il 1949; some 
stock being dis trib ute d as late  as 1951. Commercial  manuf act ure rs were li­
censed for “chick embryo type” vaccine only. Wyeth Labo ratories,  Inc., 
Mar ietta , Pa., was  licensed for this pro duc t Jul y 14, 1945, with the license being 
canceled April 18, 1951. E. R. Squibb & Sons, New Brunsw ick, N.J., was li­
censed F ebr uar y 28, 1947, with  the license cancelled April 18, 1951. Merck Sharp 
& Dohme, Phil ade lphia, Pa., was license d to produce this  prod uct October  18, 
1944, with the  license still  being in effect. Lederl e Laborator ies, Pearl  River, 
N.Y., was licensed April 13, 1942, with  the  license still in effect. The Rocky 
Mounta in Lab ora tory  of the Public  He alth Service, duri ng the period in which 
it produced Rocky Mountain spotte d fev er vaccine, dist ribu ted  if on request 
to physicians and  heal th officers at  no cost. Commercial ma nufac tur ers ’ cur ­
ren t suggested re tai l price (f ai r tra de  min imu m) is $2.02 per 3 cubic centime ter 
vial, $9.40 per 15-cubic centim eter vial an d $11.25 per 20-cubic cent ime ter vial.

Mr. Roberts. Now, in connection with some other experiences we 
have had, a re you familiar with the procedure which the Government 
followed in the case of the development of penicillin ?

I)r . Kurlanoer. Mr. Chairman, I am not famili ar with tha t proc­
ess. That  was some time ago, and I was engaged in fighting the w ar.

Legal counsel ?
Mr. Rourke. No.
Mr. Roberts. I am under the impression that  tha t w as done under 

the Defense Production  Act. If  you w ould also supply tha t in forma­
tion for the record, we w ould like to have that.

Dr. Kurlander. Yes, Mr. Chairman.
(The inform ation requested follow’s :)

The Public  Health Service has  au th or ity  unde r contin uing app ropriat ion 
language to make gra nts  of funds, services, and supplies  for vener eal disease 
control. Dur ing the  iieriod 1946 to 1954 a number of venereal disea se control  
gra nts  were made in  the form of penic illin since the  Public  Hea lth Service could 
purc hase  penic illin central ly and dis tri bu te  it to a numbe r of the Sta tes  more 
economically than  these States could purch ase  the  drug  for the ir own account. 
In some cases i>enicillin could be so fur nis hed  the  Stat es by the Public Health  
Service at a savi ng of more than  60 i>ercent. Duri ng the  period indicate d, the 
Public Health Service  made gran ts of penicillin  in the amount of some $4.5 
million. This  cen tra l purcha se and dis trib uti on  mechanism was discon tinued  
in 1954 when the  penicill in suppl iers agre ed th at  they would send i>enicillin 
direc tly to t he  Sta tes  at  the  Fede ral price  when Sta te purc hase  orders ther efor 
were endorse d by the  Public Hea lth Servic e as being on beh alf of the  Federal- 
Sta te vener eal disease control progra m.

Mr. Roberts. Now, let ’s go to the development of  the Salk vaccine. 
Wha t was the procedure followed in tha t case, and what was the role 
of the National Foundation in that case ?

Dr. Murray. In the case of the Salk vaccine, it is my unde rstandin g 
that the National Foundation entered into agreements with a number 
of companies to produce a certain quantity  of poliomyelitis vaccine, 
in the first instance for use in field t rial s, for validation of the safety 
and effectiveness of  the vaccine, and later in order to provide vaccine 
for adm inistrat ion in the Foundation programs.

Mr. Roberts. Do you recall whether that  was under an arrange­
ment of a loan or an outright  gift , or just how was t hat  handled  ?

Dr. Murray. I have no personal knowledge of the way it was 
handled.

Mr. Roberts. Would you like to supply that for the record ?
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I)r. Murray. We will attempt to supply it.
(The information requested, supplied by the National Foundation, 

follows:)
F act Sheet  on Sabin L ive-Virus P olio Vaccine  P repared by th e National 

Foundation

general

On A ugust 24, 1960, the Surgeon Genera l of the  United States announc ed th at  
the  live-virus polio vaccine, developed by Dr. Albert Sabin  with March of Dimes 
funds,  has been found “* * * su itable fo r use  in the Unite d Sta tes. ”

Immediately,  therea fte r, Dr. Thomas Rivers , Medical Director  of the  Nation al 
Foun dation , annou nced th at  Dr. Sabin, with the  ap proval of the March of Dimes 
organ ization, would mak e his virus  str ain s ava ilab le to all who w ished to ma nu­
factu re t he vaccine.

“The vaccine was  developed with the  dimes and dol lars of the  Americ an peo­
ple, and is, there fore,  the p rope rty of all,” said Dr. Rivers .

Subsequently , Surgeon General  Burney announced tha t, because of “the  many  
problems still to be worke d out in taking productio n out  of the  laboratory  and  
into  mass production * * * we cannot expect to hav e the  oral  vaccine ava ilab le 
for  use by th is summ er (1 96 1) .”

At the same time, Dr. Burney announced format ion of a committe e on polio­
myel itis control  made up of represe ntat ives  of the  medical and hea lth pro fes­
sions and the general  public  to advise the  Public Health Service on how bes t 
to car ry on th e polio fight with  both the Salk vaccine  and the  Sabin ora l vaccine,  
when it becomes available .

The rej)ort  of this comm ittee  was approved by the  new Surgeon General , Dr. 
Luther Terry, on F eb ruary  28, 1961.

HOW DOES TH E SABIN  VACCINE DIFFER FROM SALK VACCINE?

Salk vaccine uses killed  viruses. All thr ee  type s of polioviru s are  tre ate d 
chemically to deprive  them of their power to cause par aly tic polio, but  the y 
ret ain  the ir power to provoke the  body to ma nuf act ure  i>olio antibodies, thu s 
providing immunity. Live-v irus vaccine uses viru ses that  have been weakened, 
but not killed.

The Salk vaccine  mu st be injected. Live-virus vaccine can be take n by 
mouth.

Live-virus  vaccine  sometimes spreads imm unity  to the  unvac cinated . Salk  
vaccine does not.

The oral  vaccine is eas ier to adm inis ter and scie ntis ts hope it may prov ide 
longer lasti ng imm unity. Only years  of exi»erience can show how long imm unit y 
lasts .

HOW DOES THE SABIN  LIVE-VIRUS VACCINE WORK ?

Atten uatio n.—The  viru ses  in oral  vaccine are  alive,  but they are, in effect, 
“weak sis ters .” They  have been selected and processed  in the lab ora tory  to 
make them harmless. When fed to a huma n being, they cause an actua l ix>lio 
infection. The viru ses  multiply in the int est ina l tra ct  and the body reacts,  
ju st  as it does in an ac tua l polio infectio n, by form ing antibo dies th at  fight off 
any subsequ ent polio att ack.

Spread.—Oral vaccine  viruses sprea d from people vaccinated to oth ers  in 
close contac t with them in the same way polio viru ses in na tur e are  sp read . Th is 
means that  when one person in a family is fed a live-virus polio vaccine, ot he r 
members of the  fam ily  can “catc h” the vaccin e virus es from him and thus  
become “vaccina ted” themselves. However, thi s spread  has been found  to be 
limited.

WHAT WA S TH E ORIGIN OF THE  SABIN LIVE-VIRUS VACCINE?

I. A mu tan t polioviru s isolated from the vir ule nt Mahoney str ain by Drs.  
Li and Schaeffer of the U.S. Public Health  Service, a str ain  orig inall y obtaine d 
by Dr. Thomas Fra nci s, Jr.,  of the  Univers ity of Michigan, from a child  in 
Cleveland who w as a v ictim  of non para lytic polio.
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II. A natur all y weak str ain  orig ina lly obtained from the stool of a healthy  
child in  L ouisi ana by Dr. John P. Fo x of the  Unive rsity  of Tulane.

III . Mu tant  derived from a virus known as “Leon,” named for  the boy from 
whom it was obtained o rigina lly by Dr. J. F. Kessel of Los Angeles.

MAR CH OP DIM ES  GR ANTS TO DR. SA BI N

The Nat iona l Foundat ion, thro ugh  March of Dimes grants , has  supported all 
of Dr. Sab in’s work on the live- virus  vaccine. These gran ts have  amounted to 
appr oxim ately  $1,500,000.

Dr. Sabin  recently  made the  following stat eme nt concern ing March  of Dimes 
supp ort of his work :

“I wish to express my app reci atio n to the  National  Fou ndat ion for its fai th 
in my work, expressed thro ugh gr an ts of March of Dimes fund s total ing 
$1,500,000.

“For  22 years, the Natio nal Fo undat ion ’s broad  medical rese arch program  
has opened new doors in the whole field of virology. It  was  these  brea k­
throughs th at  made antipolio vacc ines possible.

“I wish also to express  my tha nks to the  American people, w hose contr ibutions 
to the March  of Dimes made it possible for  the Natio nal Fou nda tion  to suppo rt 
my work .”

BA SIC  MA RC H OF DIM ES RESE ARO H IN  LIVE -VIRU S POLIO VACCINE  DEVELOPMENT

Among countle ss studies, the  follo wing  were key adv ances:
(1 ) Discovery in 1949 by Dr. Joh n Enders and  asso ciat es at  Ha rva rd of 

poliov irus tissu e cul ture  techniqu es th at  revolutio nized labora tor y research 
procedur es and won them the  Nobel Prize. Withou t th is technique, both 
killed  a nd live-virus polio vaccine s of today would be impossible.

(2 ) In 1950, scien tists of the Unive rsity  of South ern Cali forn ia, Utah, 
Kansas,  and Pitt sbu rgh  anno unce d results  of a 3-yea r poliov irus typing 
prog ram  establ ishin g tha t thr ee  d ifferent  viruses cause the disease . This in­
formation  was essen tial to the development  of any effective polio vaccine. 
The  typin g projec t was financed at  a tota l cost of $1,190 ,000 in March of 
Dimes  funds.

(3 ) In  1953, Dr. Ren ato Dulbecco. of the Cali forn ia In sti tu te  of Tech­
nology, announced development of so-called plaque  techn ique method of 
obt aini ng genetically pure  st ra in s of the virus. This  was, perh aps,  the most 
signif icant  contr ibution of bas ic resea rch to live-virus  polio vaccines. It  
made  possible precise select ions and  isolation by sc ienti sts of indivd ual virus  
partic les  with  heredity cha rac ter isti cs.  All s tra ins  of viru s now included in 
the  thr ee  live-virus polio vaccin es were obtained by thi s plaq ue purifica tion 
technique.

CURRENT  MAR CH OF DIME S SUPPO RTED RESEAROH ST UD IES AND  TR IALS  OF 
SA BI N LI VE -V IRUS  VACCINE

March of Dimes gra nts  tota ling  $346, 182 have gone to 4 s cien tists now conduct­
ing res ear ch studie s and tri als  pe rta ini ng  to forthc omin g use of the Sabin live- 
virus vaccine. They a re :

(1 ) Virem ia and reversion.—Dr. Jose ph L. Melnick of Bay lor University, is 
seeking to lear n if virem ia occurs  following vacci natio n with the Sabin live- 
viru s product. In his study,  he recent ly took blood samples from  650 prisoner 
volunteers aged 18 to 26. He will give Sabin vaccine to those who show lack of 
antib odies to one or more polio-virus types and tes t their  blood freq uently af te r­
war ds for  presence of mea sura ble virus . If he finds that  vire mia does occur 
often and  to a considerable degree, au tho riti es might have  to reco nsid er wheth er 
live-virus vaccine is suitable, pa rti cu lar ly for  young adu lts and pregna nt women.

Dr. Melnick and his associates ar e also conducting exhaustive  s tudies on rever­
sion—the  ext ent  to which weakened viruses in the  vaccine regain some of the ir 
orig inal virulence  af ter  passing from  vacc inate d to unvaccinat ed persons. Dr. 
Burney stre ssed this  possib ility as a reason  for  using  Sabin vaccine on a mass 
community b asis, rat her than  on a n individual basis.

(2 ) Adm inist ratio n, dosage, reve rsion, virem ia.—In addi tion  to reversion and 
virem ia stud ies, Dr. John  R. Pa ul of Yale University , is conductin g tests  to 
dete rmin e the optimum admi nis tra tion and dosage schedules with  the Sabin 
vaccine  to produce  the gre ate st likeliho od of a take. The Bur ney state ment
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pointed out that  interfe rence with effectiveness of live vaccine poliovirus by 
other  viruses circulat ing in a community probably will make it necessary to 
administer Sabin vaccine in three or more doses.

(3) Administration and dosage in infants.—Dr. Freder ick C. Robbins, West­
ern Reserve University, Cleveland, is studying effectiveness of Sabin vaccination 
in newborn babies and very young children, who do not always respond to 
immunization in the same way as do older children and adults. He is seeking 
to learn how early vaccination should sta rt and what  the dosage and adminis­
trat ion  schedule should be to provide full protection as early as possible in life. 
Infants are one of the so-called special groups referred  to in Dr. Burney’s 
statement.

(4) Administration and dosage in infants.—Dr. Randolph Batson, Vanderbilt 
University, Nashville, Tenn., a veteran of research on the effectiveness of Salk 
vaccination in infants, is conducting studies with Sabin vaccine similar to those 
of Dr. Robbins.

Mr. Roberts. What has been the role of the National Foundation 
with respect to the oral vaccine?

Dr. Kurlander. Mr. Chairman, may I ask a question please, sir?
The questions th at you address to us with reference to the National 

Foundation are questions that sir, are not with in our province to 
know the answers to. We are not the National Foundation, we have 
no responsibility for the National Foundation, we have no access to 
the ir records, we do not  determine thei r policy. I feel a bit em­
barrassed, sir, to ask them for information w’hich they may or not 
be willing to give to us. We have no basic au thor ity to ask for this. 
I have no assurances that  they will give it to us.

And, frankly , sir, I feel rather uneasy about promising you some­
thin g that  is not w ithin my province to see th at it  is carried out.

Mr. Roberts. I appreciate tha t situation. And we will make an 
attempt to get the National Foundation to join us in the hearings, 
and i f we can’t get it  that way we will t ry othe r ways.

Dr. K urlander. Tha nk you, sir.
Mr. Roberts. Of course I am sure that  you know about whether 

or not the armed services would be interested in the old vaccine, tha t 
is, for use by our forces abroad. Now, have the armed services so fa r 
as you know used the oral  vaccine abroad ?

Dr. Murray. We have no information on this matte r.
Mr. Roberts. What has been the contact between the Public Health  

Service and the armed services with reference to this  situation ?
Dr. Murray. I can’t speak for armed services policy, b ut whenever 

the question of using a biological product has come up in the past, 
the armed services have insisted on the use of a licensed biological 
product , one which has already been licensed, and, therefore, it would 
be my inte rpreta tion—this is just my inte rpre tation of the  situation— 
tha t they would not have used oral polio vaccine as a preventive 
medicine measure.

Mr. Roberts. But unde r the authority that  is contained in the 
Publ ic Health Service Act, it would be the function of the Public  
Hea lth Service to cooperate with the armed services if such a request 
is made to the Public Health  Service, would it not ?

Dr. K urlander. That is correct, sir.
Mr. Roberts. Now, when did the Public  Hea lth Service decide to 

request the Bureau of the  Budget to authorize  funds for purchase 
of the oral vaccine ?

Dr. Kurlander. Mr. Chairman, we have this  in the chronology. 
February 13, 1961.
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Mr. Chairman, may I enlarge on that statement ?
Air. Roberts. Yes.
Dr. Kurlander. The question of whether or  not the Public Health 

Service should attempt to obtain a supply of oral polio vaccine for 
study and evaluation of its use in epidemics has been under discussion 
for quite some time in the Public  Health Service and among those 
eminent public health people and scientists who are our advisers.
The February 13 timing was a budgetary matter over which we had 
really no control. I state this only because there is real ly no signifi­
cance to the date of February 13, other than tha t of the budget 
process.

But the philosophy, sir, behind this was in our minds many, many *
months ago, and it was the Public Health Service who formally pre­
sented this  proposal to the Surgeon General's Advisory Committee on 
Poliomyelitis on January 23 and 24 in Atlanta .

But our proposals in discussion were much previous to tha t time. *
Mr. Roberts. Now, was tha t the meeting of the Advisory Commit­

tee on Poliomyelitis control that  was held in Atla nta  January 23 
and 24,1961 ?

Dr. Kurlander. Yes, sir.
Air. Roberts. And this request was under consideration at that 

meeting, was it ?
Dr. Kurlander. Yes, sir. And  it came out, sir, as a recommenda­

tion of the advisory group to the Surgeon General.
Air. Roberts. Now, I asked Dr. Terry  this  morning about the figure 

of $1 million.
And I would like for you to elaborate just a little  more on why 

this figure of $1 million was ar rived at and the basis for the state­
ment tha t it would buy approximate ly 3 million doses of the oral 
vaccine.

Dr. K urlander. Dr. Langmuir would answer tha t, and then I would 
like to follow.

Dr. Langmuir. AVe arrived, first of all, sir, at the estimate of 1 
million doses of vaccine by sitt ing  down with our intimate experi­
ence and saying, had we had a reserve at the beginning of the season 
in 1960, how many doses would we have been able to use effectively ?
And there was an epidemic in Providence, there was an epidemic alocalized in certain parts  of Baltimore , there were a number of epi­
demics in groups of two or three counties in Pennsylvania, Maryland, 
western Maryland,  in North and South Carolina, in Kentucky, and 
we put these together  and said, “AVe think we could have used etfec- •
tively about a million doses.”

Then we realized that if we were going to plan ahead of time and 
make a commitment for such reserves in the future , we should be 
careful to have vaccine for each type. Granted that  type 1 is the 
commonest type, type 3 on some occasions has been an epidemic type, 
and in some par ts of the world even type  2 has been an epidemic type.

So tha t we arrived at this need of a million doses, and then we 
said we should have an adequate supply of each of the three types.
An this was what we felt was a reasonable amount to handle this need 
of an epidemic reserve.

Air. Roberts. Doctor, you realize, of course, that  we are laymen.
AATould you give us the difference in types 1, 2, and 3?
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Dr. Langmuir. These are determined only in the laboratory. There 
are certain differing characteristics that  we observe in the  field. But 
one cannot tell for sure except by testing  in the laboratory. They 
are different, such as measles, and German measles. There is no 
real cross protection. One can have actually, theoretically, three 
separa te attacks of polio. There have been a number cases where 
there have been two at tacks  of polio. The types a r e  similar clincially 
but in testing in the laborato ry they are different. So type 1 vaccine 
protects only in an epidemic against type 1 virus.

It  was for this reason that we felt we had to  have a supply of each 
of the three types. This  can be determined rapid ly, a matter of only 
2 or 3 days. So by the time one sensed that there might be a prob­
lem here, and you had your first cases under s tudy and you began to 
organize, it would take a little  salesmanship, 1 think—not too much, 
maybe, but a few’ days, at least—and by this time you would know 
the  kind of vaccine to give.

Mr. Roberts. When do you expect to be able to purchase the vac­
cine if the Congress appropria tes the money you have requested ?

Dr. Kurlander. Mr. Chairman, we would purchase vaccine when 
the first licensed product becomes available to be purchased. That , 
we would hope, would be within a 6-month period. This, though, we 
cannot guarantee, the 6 months, that  is.

Mr. Roberts. In other  words, you would not consider purchasing 
the oral vaccine abroad?

Dr. Kurlander. Mr. Chairman, the Public Hea lth Service would 
not want to use vaccine tha t we would not permit to be sold and dis­
tribu ted within the United States.

Mr. Roberts. Well, is it available abroad ?
D r. Kurlander. Vaccine?
Mr. Roberts. Yes, sir.
Dr. Kurlander. Vaccine that would meet the licensing standards 

of the Public Health  Service is not available for purchase anywhere, 
to the best of my knowledge.

Mr. R oberts. Would you care to comment on this question, that is, 
in what countries is it available, and to what extent has it been used 
in those countries?

Dr. Kurlander. Dr. Murray will answer that.
Mr. Roberts. Dr. Murray ?
Dr. Murray. Live vaccine in one form or another has been avail­

able in the U.S.S.R. and in some of the countries associated with the 
U.S.S.R. It has been manufac tured in Czechoslovakia. And some 
has been manufactured in Poland. Vaccine has also been manufac­
tured and used in the Union of South Africa. Vaccine is being proc­
essed just as it is in this country in such places as Great Brita in and 
Canada.

If  I  might add a word to what Dr. Kurland er said, the question of 
availab ility of vaccine would have to follow’ the same rules for vac­
cine imported from abroad as it would for vaccine manufactured in 
this  country. In other words, if vaccine were to be purchased abroad, 
sufficient vaccine would have to be manufactured in a licensed estab­
lishment, and the manufacturer  would have to be licensed for the 
vaccine. In other words, he would have to meet the U.S. requirements.



150 POLIO VACCINES

Mr. Roberts. Now, would th at still be t rue in view of the fact that 
last year we passed what was known as the International Health Re­
search bill? Is there any authority in tha t legislation that would 
allow you to go into a mass experiment in other countries ?

Counsel might rather answer tha t question.
Mr. Rourke. To make it clear, I think there are two different things. 

I thin k there would be autho rity  for the Public Heal th Service to con­
duct research abroad. I think what Dr. Murray was addressing him­
self to was the fact tha t you can’t import the drug  into this country 
for use in our populat ion unless it meets the same standards as a do­
mestic product. There is a difference from the research effort tha t 
might be conducted some place else.

Mr. R oberts. I knew under the  terms of that  hill we had authorized 
meetings of our medical people and scientists with the medical ex­
perts and scientists of other  countries, and while there are no hard 
dollars in the program at the present time, we do have some of the 
currencies which are available in, I believe, some 19 countries, it 
might be more, that  might lx* utilized for giving this oral vaccine to 
large numbers of people. I was wondering if there has been some 
discussion of this m atter by the Public Health Service, and if any of 
you gentlemen had participated in those discussions and might give 
us some idea as to whether o r not there is any plan being formulated 
as to this  one particular vaccine and its use on a broad scale.

Dr. K urlander. Mr. Chairman, I am not aware of those discussions. 
They may or may not have taken place. I was not a p arty to them.

Dr. Langmuir. Let me add th is :
In 1959, three of us from the Communicable Disease Center par ­

ticipated  in the study in Costa Rica. Rut this was done in a consult­
ing relationship with the Pan-American Health  Organizat ion rather 
than as something that the Publ ic Health  Service itself  has initiated.

Mr. Roberts. It just occurs to me that if we could safely produce 
this vaccine it would certainly offer a wonderful avenue of good will 
in a way that  we could very economically assist many of the under­
developed regions of the world such as we do through the Pan- 
American Health Organization and various other activities in which 
we part icipa te like the World Health Organization. If  there have 
been any plans or discussions at a high level that could be supplied 
for the record, I would like very  much to have any informat ion that 
you could supply for th is record.

Dr. K urlander. Mr. Chairman, we would be happy to get together 
what we can on this point. And if I may state first, I am in hearty 
agreement with the sentiments and the statements tha t you have 
expressed.

(The information referred to fol lows:)
I nternational Activities—P oliomyelitis Control

In the  spring of 1955, shor tly af te r the  announcement  of the  success ful field 
tria ls of the  Salk vaccine, th e Depar tme nt of State , at  the direc tion of the Presi­
dent. dis trib ute d to all U.S. Embassie s the formula for the manuf acture  of the 
Salk vaccine.

In the subsequent 2 years , because of the shor tage  of domest ic supplies, an 
expo rt quota was maintained by the  Department of Commerce. When supplies 
became more freely available, the  exp ort  quota was removed and subs tantial 
supplies have been shipped abroad by the manufacturers dur ing the pas t 3 years.
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From time to time, the  subjec t of provid ing vaccine  for othe r nations, as  a 
possible gif t from the  United  States,  has been d iscussed with in the Public Health 
Service. These  discussions have been informal,  however, and no form al pro ­
posal has  been developed.

On Janu ary 24, the Surgeon General’s Committee on Poliomyelitis  Control, 
meeting in Atlanta , Ga., recommended that  “The Surgeon General should en­
courage the  development of programs to furnish immuniz ing agents to oth er 
countries for the  con trol  of poliomyelitis.”

On Feb ruary 16, 1961, the Surgeon General reported to the  Committee th at  
the Committee’s recommenda tions had been presented to the  proper au thor ities  
at  the Departm ent of State . In his sta tem ent  the  Surgeon General  went on to 
sa y :

“The dist ribu tion  o f oral vaccine to  underdeveloped  countries  will be d iscussed 
in deta il when such a licensed product becomes available in this country  for  
export . The wide use  of parentera l vaccines is not feasible  in many un der­
developed co un tri es ; however, the export of inactiv ated ixjlio vaccine has  been 
and will be expedited  upon request by foreign governments.”

The oral vaccine, as has  been noted, has been widely  used in the U.S.S.R. and  
in othe r natio ns in mid-Europe, and the  U.S.S.R. repo rted ly has  made quan tit ies  
of the vaccine availabl e to the Republic of China.  The Public Hea lth Service 
does not know whether this vaccine has  been supplied as a gift. The vaccine  
supplied to Czechoslovakia, Hungary, and other nations  was produced within  
the  Soviet Union, bu t the  precise arra nge ments  between these nat ions is also 
not known to the  Service.

Dr. Kurlander. And .also, for your information, the Surgeon G en­
eral’s Advisory Committee on Poliomyelitis at the  Jan uary 24 meeting 
in Atlanta stated this  resolu tion:

Assistance to oth er countr ies. The Surgeon General should encou rage the  
development of p rog ram s to fu rnish immunizing age nts  to other countrie s for  the  
control  of i>oliomyelitis.

Mr. Chairman, may I please amplify  how we arrived at the cost of 
the 3 million doses.

This morning the Surgeon General—and, I think,  I too—said it was 
an educated guess. But for the purposes of the record, it was qui te 
educated and less guess, within the limitations of economic knowledge 
available to us.

When Salk vaccine first became licensed, the price to the Federa l 
Government was $7.13 for nine individual doses, which is app roxi­
mately 80 cents per dose. The price of 33% cents per dose tha t we 
estimate for the oral vaccine is based on approximately one h alf of 
the initial cost of Salk, since packaging and sterili ty control for the 
new live virus vaccine should be less.

Adenovirus vaccine, another new product needing sterile vials, sells 
at approximate ly 80 cents a dose. The curren t price of Salk vaccine 
to the Federal Government is approximately now 22 cents per dose. 
This allows the est imate for the live virus vaccine, a very new vaccine, 
to be slightly  h igher than a well-established product, the Salk vaccine, 
which we have had with us for 5 years, and still pay approximately  
22 cents per dose'.

Mr. Roberts. Now, going back to the statement with reference to 
imports; what section of the act was the statement with respect to 
imports based on, an d does that section apply if the U.S. Government 
imports vaccine for use at home in an epidemic ?

Mr. Rourke. The provision of the act tha t controls imports is the 
same provision tha t controls the sale, barter, or exchange between 
States. It is section 351 of the Public Heal th Service Act. And if 
I may, I will read the first sentence o f that, perhaps that will do. It  
is a rather long section.
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No person shall sell, ba rte r, or exchange, or offer for sale, barte r, or exchange, 
in the  Dis tric t of Columbia, or  brin g for sale, or send, sell, carr y, bar ter,  or 
excha nge from any Sta te or possessi on into any oth er Sta te or jiossession or  into 
any  foreign country,  or from  any foreign coun try into any  Sta te or possession 
any v irus,  thera peut ic s erum —

and so forth.
In  other words, the control applies both to exports, imports, and inters tate commerce.
Mr. Roberts. Now, going back to this question of the safety factor, 

in your opinion is that  one of the things  that  has held back the pro­
duction of oral vaccine in the United States, that is, the fear of liabil­
ity and the risk of the good name of the manu facturer in case some­thin g goes wrong? *

Dr. Murray. I think this  is a question that  is more properly an­
swered by the manufacturers themselves.

But I would refer to the summary tha t I)r. Fur land er read this 
morning of the replies which were received to the November letter *which was sent out by the Surgeon General.

Two of the manufacturers brought up the question of product liabil­
ity without expressing just  what was implied by the term “product liabi lity” used in that  sense.

Now, as far  as the safety  of the vaccine is concerned, the basic 
safety of the vaccine is considered to be covered by the acceptance of 
suitable strains, and by the establishment of the standards which set 
forth  the testing which will be done on the product . In his conference 
on August 24, the Surgeon General announced the repor t of the Public 
Heal th Service Committee on Live Poliomyelitis Vaccine in which it 
was stated that the three sets of Sabin s trains  were considered safe and 
suitable for the manufacture of a vaccine.

Mr. Roberts. Then you would say that  the safety  factor has been pret ty well taken care of?
Dr. Murray. The basic safety  factor has been taken care of, be­

cause the strains will be licensed on the basis of a demonstration of 
safety to administra tion of at least a hundred thousand susceptible people.

Mr. Roberts. Now, do you know if there are other  factors, that is, 
economic factors, that can play a part in the development of oral 
vaccine, such as large development costs? Are you fam iliar  with tha t •phase of it ?

Can you say that it does require considerable origina l investment 
to go into the manufacture of this  vaccine?

Dr. Murray. I think .t ha t we cannot answer these questions di- *rectly, because this is not the kind of information we can right fully  
ask from manufacturers—as to why they came to a certain decision.
This is a matter of their  individual and privileged choice. However, 
there are certain facts which will emerge if one thinks about the prob­
lem. Here we are dealing with a vaccine which is not like a drug  
which is given in repeated doses time afte r time to a person. In other 
words, the  market for the vaccine is limited by the population itself.
And once you have given the basic number of doses to the population, 
you have for all practical  purposes saturated the market, and from 
that  time on the market only calls for  the number of doses to immunize 
the newborn children as they come along.
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This  is just my personal guess as to one of the factors  which are in­
volved here;  in other words, a horizon on the limits to which the ma­
terial can be made available by a manufacturer profitably.

Mr. R oberts. Now, do you feel tha t the Public Health  Service needs 
any new powers in this field in order to help developments along, or 
do you think the present powers are adequate?

Dr. Kurlander. I think, broadly speaking, the authorities and 
powers that we have are adequate.

Would you have any comment on that, Counsel ?
Mr. Rourke. No. It  depends on what happens, as the Surgeon 

General said this morning, on just the question of manufacture, it 
depends on what kind of s ituation you find yourself in in 6 months, 
10 months, or a year from now. But as we stand, as far  as I  know 
what your proposals may be, Dr. Kurlander, I thin k you have ade­
quate authority.

Mr. Roberts. Would you say that  if we are at this same point a year 
from now that  we should consider additional legislation?

Dr. Kurlander. Fir st, sir, I would hope that  we are not 1 year 
from now at the point we are today. And second, if we are, I  think 
much prio r to tha t time we would have gone into very serious and 
lengthy discussions as to whether  it is legislation tha t is needed to 
bring  this  product forth , or whether there is something else that needs 
to be done.

Fran kly,  sir, we have not looked at this matt er in the recent past 
as a problem of legislation. I would, however, reserve the right to 
change our minds if the situat ion merits it.

Mr. R oberts. What I had in mind was thi s: tha t if we do not get 
some license applications in the mill, and in view of the fact that  we 
have in the past in cer tain situations, as pointed out by Dr. Murray, 
developed our own vaccine, the question of protecting the public arises 
because of the failure of manufacturers to go into th is field.

Would you say, then, that  you might need additional powers or 
additional legislation?

Dr. K urlander. Mr. Chairman, if my understanding of our present 
authority  is correct, we al ready have such authority. Is that correct, 
Counsel ?

Mr. Rourke. It  all depends on what we are talk ing about. We 
have talked earlier today about indemnification. We have no autho r­
ity to indemnify. If  it becomes clear that the lack of this authority 
is what is holding up the program, presumably tha t would be con­
sidered at that time.

But you see, it is kind of speculative now. There are various things 
tha t might be done. It depends on the circumstances at the  time.

Mr. Rogers of Florida. I think  what the  chairman was getting at, 
as I understand him, you have the present auth ority  to go into the 
manufacture  of th is if you have it, you do have the present authority, 
and you have done it before ?

Mr. Rourke. Yes.
Dr. Kurlander. Mr. Chairman, Dr. Murray.
Dr. Murray. I would like to say one thing,  in case there is some 

misunderstanding. We confidently expect tha t license applications 
will be filed in tne forthcoming months, and as evidence of this, we 
have had transmitted to us samples of materia l for test.
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So the matter is moving;  it is just a question of when the manu­
facturers will have accomplished the necessary series of lots and com­
pleted the ir tests.

Mr. Roberts. Governor.
Mr. Thomson. I would like to inquire whether in fact the devel­

opment of the live vaccine has been slow. I have heard the term used 
“the slow development of the live vaccine.” Are we indulging in a 
presumpt ion that  it has been slow? How does it compare with the 
development, for instance, of the Salk vaccine, and what are the 
inherent problems that  must be weighed against the t ime within which 
it can be produced ?

Dr. Murray. The main problem here is actually  lack of manufac­
tur ing  experience. Normally, when a product is in the course of 
development, it goes from the research labora tory through a develop­
ment phase and perhaps pilot plant phase before it gets into actual 
production. In the case of the live vaccine, the information as to 
the vaccine itself and the strains was provided by the original re­
search. Developmental work and pilot-p lant operation were in fact 
lacking. One of the difficulties, and this has been perhaps  the cause 
of slow development in this  country, is to get sufficient indust rial ex­
perience in order to make a vaccine which would meet standards which 
would be satisfactory to the informed scientists knowledgeable in 
this field in the United States.

Mr. Thomson. Has the time been greate r in development of the 
live vaccine than it was, for instance, in the development of the Salk 
vaccine ?

Dr. Murray. I think that  this  is a very difficult question to answer. 
And I think the simplest answer that can be given to this is that 
both developments have been very rapid. Many of the studies which 
have been reported in the U.S.S.R. and elsewhere were in fact trials 
before the vaccine had been fully, as they put it, approbated.

Mr. Thomson. Then your  answer to my question is, as a matter 
of fact, the development of this vaccine, the live vaccine, has in fact 
been rapid?

Dr. Murray. It has in fact been rapid.
Mr. Roberts. The gentleman from Florida.
Mr. Rogers of Florida. Continuing that just for a moment, I had 

the impression that  you said it was not as fast as the Salk, because 
we are already using the Salk and we are not using the Sabin.

Dr. Murray. I am thinking in terms of from the time tha t the 
vaccine itself was developed until it got to the stage of being licensed.

Mr. Rogers of Florida. You have not yet licensed any of the oral 
vaccine, is that correct ?

Dr. Murray. That  is correct.
Mr. Rogers of Florida. How long has the Salk vaccine been 

licensed ?
Dr. Murray. It was licensed in 1955. But development started  

some years prior to that.
Mr. Rogers of Florida. I thought you also told me that the Sa­

bin development started  some time ago, 10 years ago, was it not?
Dr. Murray. I would like to correct that  impression; I am sorry 

if I created it. Work on live polio vaccine has been going on fo r 10 
years.
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Mr. Rogers of Florida. That is what I understood. I do not 
thin k tha t is too important. What I am concerned with now is, first 
of all, suppose I  were a manufacturer, and I wanted to know what 
the standards were tha t you would permit, Public Health  Service 
would permit me to use to develop an oral polio vaccine. What  is the 
date tha t I could with  assurance rely on the standards that you have 
set to begin my manufacture?

Dr. Murray. Can I preface that by this sta tem ent : That in a field 
which is developing rapid ly, and where a grea t deal of research in­
formation must be collected, progress would be very slow if manu­
facturing were held back until standards were finally adopted. This 
would be one sure way of s topping it.

Mr. Rogers of Flor ida.  I understand that . You say they could 
go and get and be te sting  it. But I want to know, when could I, if 
I were a manufacturer , what date could I begin actual manufacture 
on the standards tha t you have set for oral polio vaccine?

Dr. Murray. We anticipa te, as I  have indicated, that  these stan d­
ards  will be available somewhere about the end of this month.

Mr. Rogers of Florida. So they have not yet really been established, 
is that right?

Dr. Murray. They have not been formally established as a legal 
entity. But the information has been available concerning the major 
provisions of these standard s as early as August of 1959.

Mr. Rogers of Flor ida.  Could anyone be licensed before the end 
of this next month ?

Dr. Murray. Theoretically, yes.
Mr. Rogers of Florida. I mean as a practical matter .
Dr. Murray. As a practical matter, no, because this would require 

testing of the product, which in turn would occupy a period of some 
months.

Mr. Rogers of F lorid a. So actually the manufacturers, even if  they 
applied  fo r a license, could not obtain one unt il the end of this period 
that  you speak of, which should end this next month?

Dr. Murray. That  is correct.
Mr. R ogers of Flor ida. At which time they could come in and ask, 

and you could practical ly and legally gran t a license?
Dr. Murray. Yes.
Mr. Rogers of Flor ida. I had some impression tha t the manufac­

turers were a little  more deficient than perhaps they really are.
Dr. Murray. They could apply with the knowledge tha t the T’s 

and the I ’s of the standards had not yet been finally crossed and 
dotted.

Mr. Rogers of Flor ida.  Now, how long has it been since you have 
been working on an actual standard, how many years now would you 
say, actively working on a standard  ?

Dr. Murray. The Publ ic Health Service s tarted working on a set 
of standards  immediately following the first Internatio nal Conference 
on Live Poliovirus Vaccine here in June  of 1959. And I would say 
tha t we started working on this  in July of  1959.

Mr. Rogers of Flor ida.  I see. Now, what were the main factors 
in this period of time tha t determine—I think  I know some of them, 
but would you just briefly state them—the main factors tha t have 
taken you a 2-year period ?
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Dr. Murray. All of the factors involved were not known, and there 
was no manufacturing experience in this country.  It  is as simple 
as that. And in the meantime, the principles  involved have been 
gone over and added to and eventually formulated in the form of 
regulations, of proposed regulations, as of November 23.

The question has been asked as to what occasioned the delay in 
manufacturers getting into production. Coupled with this was the 
question of the time required to adopt standards. It must be empha­
sized that basic information is required in order to make a decision 
as to the suitabi lity of live poliomyelitis vaccine as a principle. This 
information became available in the summer of 1960 following a series 
of conferences, the last of which was the Internatio nal Conference 
on Poliomyelitis held in Copenhagen in late July . Complicating 
factors, particu larly in the United States, were the questions raised 
by three sets of proposed strain s; i.e., the Lederle, the Koprowski, 
and the Sabin strains together with other matters of a technical char­
acter which are refer red to in the documents already submitted by 
Dr. Terry. I refer part icula rly to the paper which I presented at  the 
midwinter  clinical meetings of the American Medical Association on 
November 30, 1960. Reference should also be made to the World  
Health Organization Technical Report No. 203, Expert Committee 
on Poliomyelitis, Third Report, 1960. These m atters  were set forth 
in the report of the Publ ic Health Service Committee on Live Pol io­
virus Vaccine dated August 20, 1960, which among other things, noted 
the Sabin strains had the favorable properties and recommended 
their use. (See appendix for foregoing documents.) This was based 
in large measure upon an evaluation of the comparative  neurov iru­
lence for monkeys of all the strains available. This is a key matter 
in the safety of the strains used.

As noted in the chronology submitted by Surgeon General Lu ther  
L. Terry, a repor t of the PH S Committee on Live Poliovirus Vaccine 
was submitted to potentia l manufacturers of oral vaccine on August 
16. These recommendations, made available to all interested per­
sons, virtually set for th the standards which should be met and 
were designed to encourage interested manufacturers to get into p ro­
duction with a knowledge of what the final regulations, which could 
only be more completely developed afte r some production experience 
has been gained, could be expected to cover.

Mr. Rogers of Florida. Now, when you speak of manufacturing 
experience, what exactly does that imply ?

Dr. Murray. This is the things that happened du ring the course of 
the manufacture of a product, the things that can go wrong, the acci­
dents that can occur, the hazardous situations which might be en­
countered; these are unpredictable until there has been manufactur­
ing experience. Some of them can be guessed at, and some of them 
were formulated.

Mr. Rogers of Florida. Now, in your formulat ion of regulations, 
did you also outline manufactu ring procedures ?

Dr. Murray. No, sir.
Mr. Rogers of Florida. Or simply what the vaccine must comply 

with at the end of the production line.
Dr. Murray. Any factors  involved in production  and in testing  

which influenced the safety  and potency of the vaccine, but not manu­
factu ring procedures in general.
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Fo r instance, in the live poliovirus vaccine one of the impor­
tan t things  is to be sure that  other viruses and agents are kept out of 
the manufacturing area. So one of the provisions is th at it must be 
manufactured in separate  facilities. This is one time tha t there is 
a requirement for a man ufacturing  procedure.

Mr. Rogers of Florida. Part icularly  on the live vaccine.
Dr. Murray. Yes. But this concerns safety.
Mr. Rogers of F lorida . I have not got it clear in my mind—if you 

will bear with me, Mr. Chairman—is, would they just give you a 
batch of vaccine that  they had manufactured for a couple of years, 
and tur n it over to you and allow you to do the testing, would that  
be the normal procedure ?

Dr. Murray. No; the normal procedure would be for the manu­
facturer to prepare the part icular lot of vaccine or series of lots of 
vaccines—to complete all his testing and have this thoroughly  docu­
mented, have this  available  for scrutiny, and submit samples for test­
ing purposes, which would then be accomplished in the Division of 
Biologies Standards.

Mr. Rogers of Florida. Yes.
Wh at I was think ing of, does he give you a breakdown of each 

ingredient put in here and the different phases, and then give you 
the final lot ?

Dr. Murray. He would submit a protocol which sets forth all of 
the essential procedures and the results of the tests which are required.

Mr. Rogers of Florida. Now, what about the  vaccine that  has been 
used to give tests throughout our own country, although we are not 
yet licensed?

Fo r instance, in my own State , in Miami, which we discussed earlier, 
did tha t have any clearance?

Dr. Murray. Such a vaccine does not come within the purview of 
the licensing responsibilities of the Public Health Service, because it 
is not for sale, barter,  or exchange. And it was provided by the pro­
ducer for experimental and research purposes at no cost.

Mr. Rogers of Florida . Is there any authority tha t you have that 
you could withhold approval of allowing such an experiment?

Dr. Murray. If  there is no violation of the provisions of sale, barter, 
or exchange, we have no authority  other than, if somebody was in­
dulging in a dangerous practice , i t is presumed that  there is sufficient 
authority  within the broad provisions that  the Surgeon General of 
the Public Health has for public health as a whole.

Dr. Kurlander. Do you have any comments on tha t, Mr. Rourke?
Mr. Rourke. No.
Perhaps, Dr. Murray, you meant to refer  at the end there to the 

interstate  quarantine authority , which under unusual circumstances 
is an  authority to prevent the interstate transmission of a communi­
cable disease. There is an authority  there in an emergency that jus ti­
fies the situation to actual ly detain persons, and so forth . If  you 
have tha t kind of s ituation , you adopt proper regulations. This is a 
kind of reserve. We do not have a system going now to actually 
detain people, but it is a reserve authority that is there.

Mr. Rogers of Florida . I d id not realize that.
I would have thought before they can make a mass testing of even 

as many as 100,000, or 80,000, that there must be some check.
68776  O — ------ 11
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Mr. Rourke. The check is not only in the Public Health  Service. 
The Federa l Food, Drug, and Cosmetics Act applies to all drugs, and 
it has an exception th at where proper research is being conducted and 
the regulations are complied with, then drugs  may be distributed for 
research purposes without otherwise having to comply with other 
requirements of the act.

And it is under  tha t research distribution that  this occurs. The 
Public Health auth ority is, as I)r. Murray says, tied to sale, barter, 
and exchange, so i f you give it away, you are  not under the authority  
of that provision, the biologies provision.

But the Food and Drug Act, administered by the Food and Drug 
Administra tion of our Department, attem pts to control a research 
distribution.

Mr. Rogers o f Florida. But there is no coordination with the Su r­
geon General on th a t; is there ?

Mr. Rourke. I would assume there is a working relationship.
Dr. Kurlander. There is.
Mr. Rogers of Florida.  Is it required or not ?
Dr. Kurlander. Dr. Langmuir will speak to this.
Dr. Langmuir. In  my position at the Communicable Disease Center 

1 would know of any unusual disease arising in the country rather  
promptly.

If  this were occurr ing as the result of something tha t had been 
shipped, or have any factor that we could identify, that somebody was 
doing something obviously dangerous, we would see that  appropriate 
action was taken. If  it was wholly within the State, I am sure the 
immediate action would be with the State health commissioner.

If  it went beyond the range of a State, I feel confident that  the 
Surgeon General's broad powers, if only his powers of persuasion, 
would stop this.

But we do not look on this as being a police power.
Now, in the Miami s ituation, you see, the State health depar tment  

was fully part icipating and endors ing this experiment a long with the 
local health department,  and the Public Health  Service part icipa ted 
on an informal, consultative basis.

Mr. Rogers of Flor ida. Unless a pharmaceutical  firm has actually 
manufactured batches of the vaccine, then the U.S. Public Health  
Ser vice has no basis really for fixing the standards, would you say?

Dr. Murray. Not in its final form.
But from the very  nature of the product, there are certain standards 

that can be defined right  at the beginning from our knowledge of 
the peculiarities of  the product. This is true in the case of live polio 
vaccine. There were such things as separation facilities, such things 
as the way the monkeys would be handled, and the exclusion of live 
viruses from the final product, other than the virus in question, safety 
test requirements, such as tests for neurovirulence. These are the 
major matters in the standards, and have been there from the 
beginning.

But details of new viruses that come along, like the “vacuola ting 
agent." and so on, cannot be built in until some experience has been 
gained.

Mr. Rogers of F lorida. What would you say is the available supply 
of Salk vaccine?
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Dr. Kurlanber. I do not have the figures with me. I can supply 
them. This changes, as you know. I shall supply them.

Mr. Rogers of Florida. Would you say it is considerable, or just 
in general terms—I realize you do not have the details at this time.

Dr. Langmuir. There is quite a supply in the pipeline. And now 
tha t we have gotten up to a certain level, it is not anticipated that 
there would be any grea t run. It is in the several millions of doses, 
and believed to be adequate.

In  1958, you may remember—excuse me, in the spring of 1957— 
there  was a great support of polio vaccination on a nationally or­
ganized basis from the American Medical Association and the State 
health departments. At tha t time the demand exceeded the supply 
for a time.

But this is the last real time there has been a shortage.
Mr. Rogers of Florida.  Thank you very much.
(The following in formation was submitted for the record:)

T he  National F oundation

Monthly report of poliomyelit is vaccine released and shipped , February 1961
[ In  c u b ic  c e n ti m e te rs ]

R e le a s e d ..............................................

S h ip p e d :
N a t io n a l  fo u n d a t io n ............
P u b l ic  ag e n c ie s .......................
C o m m e rc ia l c h a n n e ls ..........
E x p o r t .............................. ..........

T o t a l ........................................

U n s h ip p e d , e n d  of  m o n th  > . . .

S in g le  a n ti g e n M u lt ip le  a n ti g e n T o ta l

T h is  m o n th T o  d a te T h is  m o n th T o  d a te T h is  m o n th T o  d a te

6 ,7 93 ,2 07 47 3,87 5,60 1 20 3,78 6 14,2 78 ,1 76 6,9 96 ,9 93 48 8,15 3,  777

427 15 ,2 44 ,979
16 5,64 4,14 8 
16 6,82 0,21 7 
10 0,17 0,94 4

427 15 ,2 44,9 79
1 ,2 32 ,1 29  
1 ,1 04 ,3 38  
3 ,1 5 9 ,3 4 9

52 ,6 92
46 3,15 5

19 ,757

923, 68 7 
11 ,594 , 893

52 6, 20 8

1,28 4,82 1
1, 56 7,49 3 
3 ,1 79 ,1 06

166, 56 7,83 5 
17 8, 41 5, 11 0 
10 0, 69 7, 15 2

5 ,4 96 ,2 43 44 7,88 0, 28 8 53 5,60 4 13,0 44 ,7 88 6, 03 1,8 47 46 0, 92 5,0 76

14,6 4 1,466 1,09 5,695 15,737,161

1 E x c lu d e s  o u td a te d  v a c c in e  r e m o v e d  f ro m  In v e n to ry .

Mr. Roberts. Dr. Langm uir, do you think that for  some period of 
time some doctors will use the oral, and others will prefer  the Salk 
vaccine even a fter the oral vaccine is licensed and available for gen­
eral public use?

Dr. Langmuir. That  is my judgment, sir, which I actually stated 
in writing in the symposium held November 30. This was the out­
line that  I made of the picture insofar as one can look into the future. 
I have t ried this several times, and have not always been correct, but 
I would think certain ly for a period of time, there will be some 
physicians who will tend to be more conservative, like the pediatri ­
cians who now give the quadruple antigen, who will like to watch 
and see the developments fo r a period of time. Others, of course, will 
use the oral vaccine as soon as it is available.

Then, of course, we will have improvements and new discoveries. 
Dr. Salk is talk ing on a scientific level of a single dose. Some of us 
think this may be a little optimistic. But this is ideal. A single dose 
of Salk vaccine that covered all three types in one dose, even though 
it carried  a needle, would have many merits over having to give it in 
a sugar  sirup four times, because the problem of reaching children
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four  times in the course of the first year of the ir life is a major 
organizational undertaking.

I think there will be a swinging of the pendulum for some time, 
maybe 5 or 10 years. Possibly both vaccines will remain with us for 
longer than  that.

Mr. Roberts. Now, as to the potency of the two types, is there a 
period of time a fter which the !>a1k vaccine may no longer be sold ?

Dr. Murray. The dat ing of the Salk vaccine or inactivated polio­
myelitis vaccine at the present time is rather short. It  is six months on 
the market, although a certain  period of storage prio r to issue by the 
manufacturer is permitted . It  is anticipated, because of the rather 
higher stability of live vaccine, that it may be possible to have a longer 
dat ing  period and 2 years has been suggested if it is kept in the frozen 
state.

We have no information as to how long it would keep in the form 
of candy. This would be a relatively short period of time. And if 
it is to be put out in the form of a liquid at room temperature, or to 
be thawed, then the period is very short afte r that, a matter of a week 
or so.

Mr. Roberts. Thank you very much.
Mr. Rourke, I don't know whether you want to add anything further 

to the  question I asked you with respect to the present law prohibit ing 
the importation and the use by the Government of unlicensed live vac­
cine manufactured  abroad.

Mr. Rourke. I may have misunderstood your question. I have not 
heretofore had to consider the question of whether the U.S. Govern­
ment itself, if it wanted to purchase abroad some of this oral vaccine, 
could lawfully bring it in and use it.

Normally, as you know, regulatory statutes  are not construed to 
apply to the sovereign government itself. I haven’t had occasion to 
look at this question, because I think—as Dr. Murray pointed out, it 
didn’t seem to him that the Public Health Service would buy and use 
in this country what it wouldnt permit to be manufactured in this 
country or used commercially.

Mr. Roberts. An epidemic might change that situation.
Mr. Rourke. It may be. I conceive that it could.
Dr. Kurlander. Mr. Chairman, I know we always have to deal in 

“ifs,” that  is part of our life. I would just like to emphasize that 
despite any concerns that  all of us may or may not have about the 
availability of the oral vaccine, we have today in this  country a highly 
effective vaccine which we are striving our best, even on this  very day, 
to get used by these people who have not used it, yet, or have had it 
used on them.

And, in line with tha t, sir, so that we might  present to the commit­
tee a rather detailed picture of what the situation is in this country 
today regarding poliomyelitis control, I  would like, with your permis­
sion, to have Dr. Langmuir briefly discuss a document here which I 
hope we might give to the committee for such use as you may see fit.

But this will give one of the best pictures of the status of polio­
myelitis control in this country today.

Mr. Roberts. The committee will be glad to have that.
Dr. Langmuir. This is material which was prepared for the Sur ­

geon General’s conference, and  is an elaboration of material published
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in the Journal of the American Medical Association presented a t the 
symposium in November.

I don’t propose to take your time for all of th is, but there are one or  
two points I believe that are helpful to show you where we stand.

If  you would turn to figure 1 on the back o f the front page, it shows 
the trend of polio since 1933. Notice there was a sharp rise beginning 
in the 1940's and going  to the peak in 1952. And then it d rops off a 
littl e bit, but it was still a jagged line and high level above a rate  of 
20 per 100,000 through 1955. In 1956, the rate dropped abruptly, in 
1957 it hit a low point, in 1958 it was horizontal , and in 1959 there 
was a little increase; and now in 1960 it has fallen to another low 
point.

There are some who argue, “See, the peak was in 1952, and it sta rted 
down before the vaccine came.”

I think that is a spurious  argument. Throughout the world, with 
advancing s tandards of living, with more soap and water and better 
housing, there has been a delay in the age at which people get the  polio 
infection. The rising trend has been associated with advancing 
standards of living.

I know of no basis for saying that there was a cycle and that we are 
entering into a period of a downward trend for  spontaneous reasons. 
I believe that the grea t decline is due in very large part, possibly 
solely, to the vaccine program.

If  you will turn to figure  3 you will see where there were epidemics 
and localized outbreaks  in the 2 years 1959 and 1960. And we give a 
good deal of data here.

I would like briefly to  have you also look at figures 4 and 5, because 
they show the consistent patte rn of the change since polio vaccination 
became a common procedure.

In Chicago in 1952, th e cases of polio in a severe epidemic covered 
the entire city and spread into the county in proportion to the con­
centration of the population. It hi t all social classes.

In  1956 it was concentrated in definite shar p areas which were 
crowded slums, with very small numbers of cases in the other areas, 
differences of as much as eight times—eight-fold differences in the 
attack rates in different pa rts of the city.

In  Kansas City, we compared 1952 and 1959. In Des Moines we 
compared 1952 and 1959. All epidemic areas since 1956 have been 
concentrated and localized, even the big epidemics in Chicago and 
Detroi t. Cases have occurred among the least well-vaccinated popu­
lations, and among preschool children, even down to the  1- and 2-year- 
old infants.

Now, may I as a last point bring up figure 6, which is toward the 
end, it is the figure in the “ribbons.”

This  is based on the survey conducted in 1959 and again in 1960. 
In September of each year, a random sample of the population, as 
par t of the labor force index, was asked about polio vaccine. If  you 
will look at the key, each ribbon shows the level of immunization, the  
lower line in 1959, the upper line in each ribbon in 1960, and the 
solid upright line represents the improvement in that age group in 
the 12-month period.

Notice tha t if you take the four doses we have only reached in the 
5- to 10-year group a 50-percent level. This is a substan tial increase
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over the last year, bu t still, to rea lly provide adequate protection with 
present vaccine, we still  have a good deal more work to be done even 
in the school age groups.

However, in the school age groups, if you take the three doses, you 
will realize that quite a good deal has been done.

In the older age groups vaccine is also recommended. Some polio 
still occurs among adults, but  the risk is considerably less. From 
this chart I conclude that the  really important group is the under-5- 
group, where we ought to have them right up there at the 70, 80, 85 
percent level. When we achieve such levels and if the immunization is 
evenly distr ibuted through the various population groups,  I  think we 
can see a much greate r decline in polio than we have seen already.

I apprecia te very much the opportunity of presenting this.
Mr. Roberts. Without objection, we will be glad to include this 

descriptive material in the printed record.
(The  information referred to fo llows:)
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FIGURE 2

CURRENT U.S. POLIO INCIDENCE COMPARED WITH YEARS 1955-1959, APR -  DEC., BY WEEK

PROVISIONAL DATA SUPPLIED BY NATIONAL OFFICE OF VITAL STATISTICS

WLNoi I 14 I I 16 I l i s t  1201 122 1 I 24 I 126 I I 28 I 1301 132 1 134 I 136 I 138 1 14 0 1 1421 1441 146 1 1461 ISO I 152 1 I
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REPORTED LOCALIZED CONCE NTR ATIONS
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T a b le  1

INCIDENCE OF PARALYTIC POLIOMYELITIS -  1960 
( P r e l i m in a r y  D a ta  B ased  on  PSU Fo rm s 
S u b m it te d  th r o u g h  D ec em be r 2 4 , 1 9 6 0 )

LOCATION
ESTIMATED
POPULATION*

PARALYTIC
CASES

ATTACK RATE 
PER 1 0 0 .0 0 0 REMARKS

MAJOR EPIDEM ICS

B a l t im o r e ,  Md. 9 3 9 ,0 2 4 96 1 0 .2 Typ e I I I
M e t r o p o l i t a n
P r o v id e n c e , R . I . 7 2 3 ,0 0 0 73 1 0 .4 Typ e I
P u e r to  R ic o 2 ,3 4 2 ,4 6 5 49 2 2 1 .0 Typ e I

B . MODERATE URBAN AND RURAL OUTBREAKS

C u m b e rl an d  C o .,  M ai ne 1 8 2 ,7 5 1 32 1 7 .5 P o r t l a n d  & 
v i c i n i t y

W indh am  C o .,  C o n n e c t ic u t 6 8 ,5 7 2 14 2 0 .4 C o n ti g u o u s  to

C a t t a r a g u s  C o .,  New Y or k 8 0 ,1 8 7 15 1 8 .7
R hode  I s l a n d  

Typ e I I I
C henango  C o .,  New Y or k 4 3 ,2 4 3 6 1 3 .9 R u r a l

/S o m e r s e t C o .,  P a . 
'G a r r e t t - A l l e g a n y  C o s .,  Md.

7 7 ,4 5 0 15 1 9 .4 Typ e I I I
1 0 4 ,5 8 9 12 1 1 .5 Typ e I I I

( C le v e la n d  C o .,  N .C . 
'C h e r o k e e - S p a r ta n b u r g  C o s . ,  

S o u th  C a r o l in a

6 6 ,0 4 8 19 2 8 .8 R u r a l  -  Ty pe  I

1 9 2 ,0 3 5 37 1 9 .3 R u r a l  -  Ty pe  I
( T a y lo r  C o u n ty , K en tu ck y 1 6 ,2 8 5 17 1 0 1 .0 R u r a l  -  Ty pe  I
( P u l a s k i  C o u n ty , K en tu cky 3 4 ,4 0 3 13 3 7 .8 R u r a l
B a r r e n  C o u n ty , K en tu cky 2 8 ,3 0 3 8 2 8 .3 R u r a l
D e c a t u r ,  I l l i n o i s 7 8 ,0 0 4 13 1 6 .7 Typ e I
H ow e ll  C o u n ty , M is s o u r i 2 2 ,0 2 7 9 4 0 .8 R u r a l
F re m o n t-N a tr o n a  C o u n ti e s  

Wyomi ng 7 5 ,7 9 1 13 1 7 .2 M in in g  a r e a

LOCALIZED CONCENTRATIONS

New L o n d o n -G ro to n , C on n. 4 4 ,2 9 3 7 1 5 .8 C o n ti g u o u s  t o

J e r s e y  C it y -H o b o k e n , N . J . 3 2 4 ,5 4 2 18 5 .5
R hode  I s l a n d  

Low s o c i o -

R ock in gham  C o .,  V i r g in i a 4 0 ,4 8 5 6 1 4 .8
ec onom ic  g ro u p  

R e l ig io u s  s e c t
P r e s to n  C o .,  W. Va. 2 7 ,2 3 3 9 3 3 .0 R u r a l
M o nro e-W est M onro e,  L a . 6 7 ,4 3 4 6 8 .9
T ip to n  C o . , T e n n e sse e 2 8 ,5 6 4 6 2 1 .0 R u r a l
M a y f ie ld ,  K en tu c k y 1 0 ,7 6 2 4 3 7 .2 S m a l l town
I n d i a n a p o l i s ,  I n d ia n a 4 7 6 ,2 5 8 30 6 .3 U r b a n - s c a t -

C h ic a g o , I l l i n o i s 3 ,5 5 0 ,4 0 4 19 0 .5
t e r e d

P u e r to  R ic a n

Los  A n g e le s  C o .,  C a l i f . 6 ,0 3 8 ,7 7 1 15 6 2 .6
p o p u la t io n

S c a t t e r e d

*  B ased  on  l a t e s t  a v a i l a b l e  e s t i m a t e s
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F ig ure  4
LOCATION OF REPORTED POLIO MYELIT IS  CAS ES FOR  EPID EM IC  YEARS 

1952 AND 1956
CHIC AGO an d CO OK COUNTY, ILLI NOIS
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Figure 5
LO CA TION  OF RE PO RT ED  PO LIOMYE LITI S CASE S FOR  EP ID EMIC  YE AR S 

1952 AND 1959
KA NSA S CITY , M ISSO URI, and DES  MOIN ES,  IOW A

KANSA S CITY

,95 2 ,959

DES MOIN ES

1952

,*M*
••
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T a b le  2

POLIOMYELITIS CASES BY PARALYTIC STATUS,
VACCINATION HISTORY AND ACE GROUP, i9 6 0

PERCPiT DISTRIBUTION BY AGE AND DOSES OF VACCINE* 
(R e p o rt e d  on  PSU P r e l i m in a r y  Fo rm s th ro u g h  D ec em be r 2 4 , 1 9 6 0 )

P a r a l y t i c C ru de E f f e c t -

Group 0 1 2 3 4+ Unk T o ta l 3V 4+V

0 -4 515 99 11 9 124 45 35 93 7 4 3 .2 86 94
5 -9 213 36 52 13 1 64 17 51 3 2 3 .6 86 95

1 0 -1 4 53 15 14 58 32 12 18 4 8 .5 79 91
1 5 -1 9 71 9 7 20 4 6 11 7 5 .4 86 97
2 0 -2 9 16 9 19 13 16 10 8 23 5 1 0 .8 87 89
3 0 -3 9 99 8 9 9 6 3 13 4 6 .2 81 83

40 + 45 - - 1 - 4 50 2 .3 75 10 0
Unk 3 - - - - 1 4 -

T o ta l 11 68 18 6 21 4 35 9 16 1 86 21 74 1 0 0 .0 85 94

PERCENT
DOSES 5 5 .9 8 .9 1 0 .2 1 7 .2 7 .7 - 1 0 0 .0

N o n p a ra ly t ic C ru de E f f e c t -
Age Dos es  o f  V acc in e iv e n e s s  R a t io s * *
G ro up 0 1 2 3 4+ Unk T o ta l 3V 4+V

0 -4 71 14 13 24 16 12 150 2 4 .1 80 84
5 -9 35 16 21 46 40 16 17 4 2 7 .9 70 83

1 0 -1 4 10 7 5 33 29 4 88 1 4 .1 36 55
1 5 -1 9 18 1 10 23 13 65 1 0 .4 38 55
2 0 -2 9 35 8 6 30 12 10 101 1 6 .2 37
3 0 -3 9 11 2 5 6 8 4 36 5 .8 -

40 + 6 - 2 - 1 9 1 .4 - __
Unk - - - 1 1 2 4 -

T o ta l 18 6 48 62 16 3 11 9 49 62 7 1 0 0 .0 59 74

PERCENT
DOSES 3 2 .2  8 .3  1 0 .7  2 8 .2  2 0 .6 1 0 0 .0

*  O f th o s e  c a s e s  s p e c i f i e d .
**  C ru de e f f e c t i v e n e s s  r a t i o s  a r e  c a l c u l a t e d  fr om  N a ti o n a l e s t i m a te s  o f  th e  

v a c c in a te d  p o p u la t io n  a s  sh ow n in  T a b le  3 .
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TABLE 3
POLIOMYELITIS VACCINATION STATUS OF THE CIVILIAN NONINSTITUTIONAL 
POPULATION UNDER 60  YEARS, BY AGE: UNITED STATES, SEPTEMBER, 19 60

Age (Y e a rs )
D is t r ib u t io n  bv  Num ber o f  I n o c u la ti o n s R ec e iv e d

P o p u la ti o n  1 o r mo re In o c u la t io n s
(1 ,0 0 0 ’s )  T o ta l 4 + 3 2 1

No In o c u -  
l a t i o n s

PERCENT DISTRIBUTION*

Un der 1-

5-9 —  
10-1 4- 
15-1 9-

20- 29 ------
30-3 9— 
40-4 9-
50- 59 ------------------

Un der 20 - 
20 -5 9------

T o ta l,  Und er  60—

Un der 20 - 
20- 59 ------

1 0 0 .0 5 4 .8 2 .7 1 7 .8 2 1 .7 1 2 .5 4 5 .2
1 0 0 .0 8 6 .6 3 4 .6 3 7 .6 1 0 .8 3 .6 1 3 .4
1 0 0 .0 92 .3 5 0 .6 3 3 .3 6 .2 2 .3 7 .7
1 0 0 .0 92 .7 4 7 .1 3 8 .3 5 .5 1 .9 7 .3
1 0 0 .0 8 0 .6 3 1 .5 3 9 .5 7 .3 2 .3 1 9 .4

1 0 0 .0 61 .3 2 0 .5 2 8 .8 8 .9 3 .1 3 8 .7
1 0 0 .0 51 .5 1 7 .8 2 3 .2 7 .4 3 .2 4 8 .5
1 0 0 .0 2 3 .8 6 .7 1 0 .9 3 .9 2 .2 7 6 .2
1 0 0 .0 8 .2 1 .8 3 .6 1 .7 1 .1 9 1 .8

1 0 0 .0 8 6 .7 3 9 .6 3 5 .7 8 .2 3 .1 1 3 .3
1 0 0 .0 3 7 .4 1 2 .1 1 7 .2 5 .6 2 .5 6 2 .6

1 0 0 .0 5 9 .8 2 4 .6 2 5 .6 6 .8 2 .8 4 0 .2

ESTIMATED NUMBERS OF PERSONS*

4 ,2 3 2 2,3 18 11 6 752 919 531 1 ,9 1 4
1 6 ,6 7 9 14,4 45 5,7 75 6 ,2 6 8 1 ,7 97 605 2 ,2 3 4
19 ,3 8 5 17,8 94 9,8 06 6 ,4 4 7 1 ,1 9 3 446 1 ,4 9 1
1 7 ,3 0 8 16,0 41 8 ,1 45 6 ,6 2 2 947 327 1 ,2 6 7
1 2 ,9 6 5 10,4 54 4 ,0 88 5 ,1 1 5 952 299 2 ,5 1 1

20 ,7 43 12,7 21 4 ,2 5 9 5 ,9 66 1 ,8 46 65 0 8 ,0 2 2
23 ,6 2 3 12,1 76 4 ,1 95 5 ,4 7 7 1 ,7 3 8 766 11 ,4 4 7
22 ,2 9 4 5,3 02 1 ,4 98 2 ,4 2 5 8? 8 501 1 6 ,9 9 2
18 ,0 2 2 1,4 82 319 65 5 303 205 1 6 ,5 4 0

7 0 ,5 6 9 61,1 52 27,9 32 25 ,2 04 5,8 06 2 ,2 08 9 ,4 1 7
8 4 ,6 82 31 ,6 81 10 ,2 71 14 ,5 2 3 4 ,7 65 2 ,1 22 53 ,0 01

155 ,2 51 92,8 33 38 ,2 03 39, 727 1 0 ,5 )5 4 ,3 30 6 2 ,4 1 8

*  P o p u la ti o n  e s t im a te s  i n  1 ,0 0 0 ’s .  P o p u la ti o n  e s t im a te s  wer e p ro v id e d  by  D r.  M onroe  
C. S ir k e n , N a ti o n a l O f f ic e  o f  V i ta l  S t a t i s t i c s ,  W ash in g to n , D. C .,  b ase d  up on  a  
n a t io n a l  s u rv e y  c o n d u c te d  by  th e  Cen su s B ur ea u i n  Sep te m ber 19 60  (3 5 ,0 00  f a m i l i e s )  
E s ti m a te s  by  ag e a r e  in d e p e n d en t e s ti m a te s  made by  th e  Cen su s B ur ea u an d a re  n o t 
base d  on th e  s u rv e y  i t s e l f .
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FIGURE 7
PO LIO MY ELITIS IMM UNIZATION BY AGE AND 

SOCIOECONOMIC SUBGROUP OF THE WHITE POPULATION 
FOR 26 U.S. CITIES, JA NUAR Y- JU NE,  1959

IOO -1 AGE UNDE R 5  YE ARS

|  ,0

60
3

?  40
<n

80

60

40

jjj  2 0
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’  __

•

-

AG E 5 -1 4  YEARS
-  - --- _ _ _ _ -  - -

“  -
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QUARTERLY SHIPMENTS OF POLIOMYELITIS 
VACCINE; 19 55  -  19 60  (1 ,0 0 0  c c ’s )

1 9 55 :
Jan  -  Mar 
Apr  -  Ju ne  
J u ly -  S e p t 
O ct  -  Dec

TOTAL

1 9 56 :
Jan  -  Mar  
Apr  -  Ju ne  
J u ly -  S e p t 
O ct  -  Dec

TOTAL

1 9 57 :
J a n  -  Mar 
Apr  -  Ju ne  
J u ly -  S e p t 
O ct -  Dec

TOTAL

1958 :
Jan  -  Mar  
Apr  -  Ju ne 
J u ly -  S e p t 
O ct -  Dec

TOTAL

1 959 :
Jan  -  Mar 
Apr  -  Ju ne 
J u ly -  S e p t 
O ct  -  Dec

TOTAL

1960 :
Jan  -  Mar 
Apr  -  Ju ne  
J u ly -  S e p t 
O ct -  Dec

T able  4

N a ti o n a l
F o u n d a ti o n

P u b li c
A g e n cie s

C onm erc ia l
C han nel s

Q uadru p le
A n ti g e n

Dom es tic
T o ta l

— - 9 ,3 00  ( e s t . )
- - - 9 ,2 0 0  ( e s t . )

- - - 9 ,0 00  ( e s t . )

13 .5 41 7 ,8 9 3 6 .2 23 27 .6 57

11 ,8 0 0  ( e s t . )
- - - 27 ,8 00  ( e s t . )

2 1 4 ,1 7 8 7 ,5 09 21 ,6 89
1 4 ,8 5 7 4 ,4 34 9.2 92

194 4 5 ,5 8 8 24 ,7 84 70.5 66

8 1 9 ,9 3 5 1 3 ,4 83 33 ,4 26
14 3 1 6 ,7 3 8 10 ,2 77 27 ,1 58

1 1 1 ,8 1 1 12 ,5 9 4 24,4 06
2 1 ,5 4 2 1 .7 1 2 3 .2 56

15 4 50 ,0 2 6 38 .0 66 88,2 46

10 0 3 ,4 1 9 8 ,0 79 11 ,5 98
2 6 ,2 4 9 7,9 47 14,1 98

10 1 4 ,9 0 3 7 ,8 01 12,8 05
- 3 .9 6 2 4 .4 92 8.4 54

203 1 8 ,5 3 3 28 .3 19 47.0 55

80 4 ,3 0 7 5,7 82 10 ,1 69
- 7 ,8 3 6 13 ,3 32 581 21,7 49
80 9 ,1 6 0 14 ,5 24 2 ,5 8 6 26 ,3 50
- 4 .8 5 5 3 .9 15 1 .0 1 0 9 .7 80

16 0 2 6 .1 5 8 37 .5 53 4 .1 7 7 68.0 48

4 ,2 9 8 5,3 71 1 ,4 2 6 11 ,0 95
6 ,1 4 9 9 ,7 63 2 ,0 9 3 18,0 05

1 7 ,6 9 1 6 ,7 25 2 ,0 2 6 16,4 43

TOTAL
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Mr. Roberts. Any further  questions?
(No response.)
Mr. Roberts. Gentlemen, we appreciate very much the contribution 

you have made. We realize we have kept you here a long time, but 
we th ink it is a very important matter , and we hope we have not im­
posed on your good nature too much.

I)r. Kurlander. Mr. Chairman, on behalf of the Surgeon General, 
myself and my colleagues, we apprecia te the privilege of appearing  
l>efore your committee.

Mr. Roberts. Thank you very much.
Our next witness is Dr. John B. Youmans, who will speak for the 

American Medical Association.
Dr. J ohn  B. Youmans, M.D., is the director of the American Medi­

cal Association's Division of Scientific Activities. He is in charge 
of—I believe this is correct—the AMA's Council on Drugs, which has 
the responsibility of determining the value and safety of drugs and 
is a part of the scientific division.

Dr. Youmans formerly was Director of Medical Research for the 
U.S. Army. During World War II , as a colonel, he was Director of 
the Army's Nutrition Division in the Preventat ive Medicine Service, 
Office of the Surgeon General. Previously he had served as a member 
of the Rockefeller Commission in Europe.

A graduate  of and an instructor  at Johns Hopkins, Dr. Youmans 
has been dean of the medical schools at the Universit ies of Vander­
bilt and Illinois and president of the Association of American Medi­
cal Colleges.

In addition to being a member of the AMA, he is a fellow of the 
American College of Physicians, a member of the Association of 
American Physicians, a member of the American Society for Clinical 
Investigat ion, a member of the American Clinical and Climatological 
Association, vice president and member of the board and scientific 
director of the  Grayson Founda tion.

He was awarded the Legion of Merit by the U.S. Army and the 
Legion of Honor by the French Government.

Doctor, we are delighted to have you. I am sorry we are getting to 
you so late in the afternoon.

I appreciate very much the fact that you have been with us all day. 
We are delighted to have you, and we appreciate having you here.

You may proceed with your statement.

STATEMENT OF JOHN B. YOUMANS. M.D., DIRECTOR, DIVISION OF
SCIE NTIF IC ACTIVITIES, AMERICAN MEDICAL ASSOCIATION

Dr. Youmans. Thank you very much, Mr. Chairman. I am pleased 
to be here. I have no prepared statement, but I would be very happy 
to answer any questions you may have to the best of my ability.

I would like to say that the American Medical Association is very 
greatly  concerned with the health of the American people. They feel 
a great responsibility for it. And in an instance like this they have 
a great concern for the efficacy and the purity  and the safety of prod­
ucts which it is intended, perhaps, to use. And that is one of the 
reasons why we are happy to be here on this occasion.
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Mr. Rogers of Florida. It  is a real pleasure for us to have you, of 
course, as the chairman has said. And I would like for you to give 
us just a little background,  although we have had a great deal of it 
given to us by the chairman here; you have had a most dist inguished 
career.

I would like for you to give us just a little  background of some 
of our work with polio. I know you have done a great deal of 
work in this field.

Dr. Youmans. No ; I  would not say that, Mr. Rogers.
I am an internist, I have had work in public health, and I have 

had some connection at  times with microbiology, the general field of 
bacteriology, but I am not a biologist, and my competency in that 
field is limited to tha t of the sort of person I have described myself 
to be.

I did, however, attend the two meetings as an individual—I was 
a member—the two meetings of the Surgeon General's Committee on 
Poliomyelitis Control, one of which was held in Atlanta last Octo­
ber, and one held last January.

And I am also fam ilia r with the situation to a certain extent be­
cause of  the fact that  the department  of drugs and the council on 
drugs which handle these matters for the American Medical Asso­
ciation are in my division, and I have had close contact with them 
and consultation with them since I assumed my position.

Mr. Rogers of Flor ida. Perhaps  you could give us your feeling 
on the desirability  of try ing  to perfect as ra pidly as possible an oral 
polio vaccine.

Dr. Youmans. I believe it would be advantageous to proceed with 
all due speed, app ropr iate  speed, and care in the perfection of an oral 
type of vaccine.

Mr. Rogers of Flo rida I do not suppose there is any point in try­
ing to get into a controversy as to which is the bet ter vaccine, the Salk 
or the Sabin oral vaccine.

Do you see any advantage of one over the other, or do you want  to 
comment on that  ?

Dr. Youmans. I would be glad to comment on that.
I think, like in many similar instances, there is a place for both, 

and you use the one which is best adapted to the circumstances under 
which you need to work.

And I think, as Dr. Langmuir, that there will be for at least a 
long period of time, and perhaps forever, until the disease is wiped 
out, a need and an opportunity for the use of both vaccinations, and 
because of that I think that it would be helpful and desirable to work 
toward a suitable oral vaccine which would give us two strings to 
our bow, as it were.

Mr. Rogers of Flo rida  Are there any part icular situations tha t 
you are thinking about when you th ink of the oral vaccine, perhaps  
epidemic situations; is that what you had in mind, for instance?

Dr. Youmans. I think, because of the advantages it offers, or ap­
pears to offer, I believe it does, in the way o f easier distribution, at 
times at least, easier administ ration at times, earlie r immunity or 
earlier  some degree of immunity, and its effect locally in the gastro­
intestinal tract , that  it might at times lie the preferred type of vac­
cine to use.
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Mr. Rogers of Florida. Do you feel that we are now a t the s tage in 
this period—I think they have testified today, you heard the testi ­
mony—at the end of the next month, I  believe it is, th at the Public 
Heal th Service p articipates  and will be ready to license, do you feel 
tha t we are now ready to go into licensing and production of oral 
vaccine?

Dr. Youmans. I do not believe I  can give a good answer to that , 
Mr. Rogers.

I would think tha t if  companies were prepared to furnish  a vac­
cine meeting the standards of the Public Health Service, there could 
be developed a p rogram if the time is soon enough, bu t it will have to 
be very soon, because the times to use an oral vaccine in the way in 
which it is perhaps best used comes before the polio season is on us 
actually.

Mr. Rogers of Flor ida. Do you think it is a good idea for us to 
appropria te $1 million to provide a reserve amount of oral polio 
vaccine ?

Dr. Youmans. In  answer to that, let me say th at the general agree­
ment, as I  understood it, was th at if and when we have a supply of 
the oral vaccine which is satisfactory, and it is not enough to use in 
mass application, tha t there  should be a prior ity of use which would 
mean a reserve for the Public  Health Service to use under a series 
of prior ity purposes, such as in a threatened epidemic, such as to use 
in pilot studies of its efficacy, such as to use with certain groups which 
are not at the present time in certain areas well covered with the 
Salk  vaccine, and within those groups to use it within certain age 
limits which have been mentioned here; that  is, very young, pre­
school, and the program tha t they propose, the breadwinner group.

Mr. Rogers of Florida. So, generally, then, as I  understand it, you 
do feel that  i f the stan dard s are set and someone complies with them, 
tha t this is a good idea to set up a reserve for the Public Health 
Service to use in circumstances where a prio rity  is necessary, and 
you speak for the American Medical Association, is tha t my under­
standing?

Dr. Youmans. Well, I  speak for them without my statement having 
been approved by the board of trustees, but I would assume that they 
would agree with tha t position, since I have offered no objection to 
that.

Mr. Rogers of Flor ida. I understand you have not had the board 
of directors approval, but unofficially you are speaking for them.

Dr. Youmans. I have no reason to believe that they would dis­
agree with that  point.

Mr. Rogers or Florida.  Thank you very much.
Mr. Roberts. Mr. Thomson ?
Mr. Thomson. No.
Mr. Roberts. There is one thing, I think,  Mr. Youmans, that  

you might like to comment on. You remember, not so long ago 
we had a statement carried in one of the newspaper chains of the 
country  quoting the AMA Journal as having contained an article 
saying that  the Salk vaccine was, I believe, worthless, ineffective, 
and some other term was used ?

I just wanted to know what your comment was about how tha t 
happened.
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Dr. Youmans. Yes, sir. Tha t is one of those unfortunate things  
that happen, and it has often been said it is no use trying to undo 
what has been done. But  I would like to explain the circumstances. 
I think it would be well to not use the term., i f you don’t object, not 
use the term “article,” because it was not an article, it was a response 
to a lette r of inquiry.

We receive these letters  all the time on a great variety  of subjects, 
and there is a panel of persons to whom they are sent. These indi­
viduals are knowledgeable, generally, in certain fields, but need not 
be specifically the top auth ority in a small division of the field.

And the man to whom this went is a public health  person and 
qualified in general, but I do not know that he would be qualified 
as the top expert in poliomyelitis vaccine.

As such—and these are routed more or less without specific direc­
tion—receiving this, he expressed a personal opinion of the value of 
the Salk vaccine.

Now, it is customary, and it is not infrequently done, th at in such 
a situation we would publish  a letter answering t hat  inquiry, because, 
as I have already pointed  out, it is not an official position, it is not 
a consensus, it is simply the answer of one man to a question, and 
we hope that in general it will be sound, but like all such things, 
you may have a difference of opinion.

In  this case, there is a very sharp difference of opinion, and the 
American Medical Association through Dr. Blasingame, the execu­
tive vice president, and I believe Dr. Price, the chairman of the 
board of trustees, has already expressed the fact tha t we do not 
accept this point of view or this opinion.

Mr. Roberts. And it did not reflect the opinion of the American 
Medical Association, and the American Medical Association still 
supports the use of the Salk vaccine, tha t is the official position, is 
it not ?

Dr. Youmans. Yes, sir. And we reiterated the support which we 
gave following the meetings in Atlan ta, following the symposium 
which was held here, I believe, on Noveniber 30, last year, in which 
we strongly recommended a program of the use of  the Salk vaccine, 
and certainly durin g tha t interval, this period, urged such a cam­
paign, and urged the support by all medical societies and physicians.

Mr. Roberts. May I suggest this. It would be well for the rec­
ord to show the statement that  was carried  in the AMA Journal,  
and the statement of Dr. Blasingame, if that could be supplied.

(The documents referred to follow:)
P o lio m y elit is  I m m u n iz a tio n

T o th e  E dit or :
I f  we  as su me th a t a yearl y  bo os te r in je ct io n of  po liom ye li ti s va cc ine is 

ne ed ed  be ca us e of th e lack  of  po tenc y in th e  pre se nt in je cta b le  va cc ine, a re  we  
no t in co ns is te nt  in princ ip le  to  sa y th a t th e  pa ti en t wh o had  th e  la st  in je ct io n—  
be it  th e  th ir d  or  th e fo u rt h —2 to  4 ye ar s ago ca n ge t th e  sa m e pr ot ec tion  by 
on ly  one bo os te r in je ct io n as th e one wh o ha d th e la s t in je ct io n 1 year ag o?  
Furt herm ore , is it  tr u e  th a t by  nex t yea r th e ora l va cc in e w ill  ha ve  solve d th is  
prob lem?

M.D., Wiscons in .
Answe r. Th e qu es tio n ri gh tl y  rec og nizes th a t re co m m en da tion s of  ad dit io nal  

in je ct io ns of  th e  Sa lk  va cc in e re la te  to it s low an d v ari ab le  po ten cy . On A pr il 
19, 1955, on ly 7 da ys  a f te r  th e  F ra ncis  re port  an d th e pro m ulg at io n of  m in im al  
re qu ir em en ts  fo r th e  lice ns in g of  th e va cc ine, th e U SPH S fo un d it  ne ce ss ar y
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to  re du ce  po ten cy  st a n d a rd s by  tw o- th irds . T he  pr ob lem wor se ne d la te  in  
19 55  wh en , to in su re  sa fe ty , it  w as  ne ce ss ar y to  in tr odu ce  add it io nal  fi lt ra tion  
d u ri n g  in ac tiva tion . T hi s ad d it io n al fi lt ra ti on  re su lted  in  a te nf ol d to th ir ty ­
fo ld  loss  in an tig en  (I ll in o is  M ed ic al Jo u rn al 11 8 : 85 -9 3,  I9 60; an d 118: 16 0-  
1 6 8 ).  Ke lly  an d D al ld or f (A m er ic an  Jo u rn al of  H yg ie ne  64  : 24 3- 25 8,  19 56 ) 
re port ed  a 600 -fo ld var ia ti o n  in  th e po ten cy  of  th e  Sa lk  va cc in e on th e open 
m ar ket , fro m ne gli gib le po te nc y upw ar d. T he  dif fic ult y be ca m e en ha nc ed  wh en , 
on May  17, 195 7, th e Di visio n of  Bi olog ica l S ta n d ard s per m it te d  lo ts  of  va cc ine 
w hi ch  ha d fa ile d to  mee t m in im um  po ten cy  re qui re m en ts  to  be re te st ed , so 
th a t if  th e  m an u fa ctu re r th en  ob ta in ed  a po si tiv e po ten cy  te st , earl ie r ne ga tiv e 
te s ts  co uld be di sr eg ar de d.  I t  is  now ge ne ra lly reco gn ized  th a t mu ch  of  th e 
Sa lk  va cc in e used  in th e U ni te d S ta te s ha s bee n w or th le ss .

I t fo llo ws, then , th a t th e tr u e  issu e fo r th e  ph ys ic ia n an d p ati en t is no t 
how m an y in je ct io ns , or  how of te n,  bu t w he th er  th e va cc in e giv en  o r to  
be give n co nt ai ns  de pe nd ab le  am ounts  of  vir al  an tige n.  W it h  th e  Sa lk  va cc ine 
th is  c an not be de te rm in ed  be ca us e it  is an  unst an dar diz ed  pro duct  of  an  unst an d­
ard iz ed  pr oc es s. T he re fo re , fo r th e ph ys ic ia n wh o p re fe rs  to  kn ow  w hat  he  
is giving , th e  choic e re st s w ith  e it h er th e re ce nt ly  lic en se d ki lle d po lio vi ru s 
va cc in e whi ch  is co nc en tr at ed  to  a kn ow n an d op tim al  w ei gh t of  in ac tiva te d 
v ir u s an tige n,  an d w hich  has  su b st it u te d  th e P a rk e r s tr a in  fo r th e  da ng er ou s 
M ah on ey  st ra in , or  w ith th e st an d ard iz ed  a tt en u ate d  liv e po lio vi ru s vaccine  
pr om ised  fo r ne xt  sp rin g.  In  e it h e r in st an ce , a co mplete  co ur se  of  va cc in at io n 
is in di ca te d,  ir re sp ec tive  of  th e  nu m be r of  in je ct io ns  of th e  Sal k va cc ine giv en.

H erbert R atn er, M.D.

[News release from the American Medical Asso ciation]

C hic ag o, M ar ch  1.—T he  A m er ic an  Medica l Assoc ia tio n d is ag re ed  to da y w ith  
w h at i t  te rm ed  “a  se ns at io na l s to ry ” d is tr ib ute d  to  Sc ripp s- H ow ar d New sp a­
per s to  th e effect  th a t th e  AMA be lie ve s th a t mor e th an  “3 ,5 00 ,0 00  doses  of  Sa lk 
va cc in e giv en  so fa r ha ve  been w ast ed .”

“T h is  st at em en t is  u n tr u e  an d  do es  no t ref lec t th e off icia l po si tio n of th e 
A m er ic an  Me dic al Assoc ia tio n re la ti v e  to th e Sa lk  va cc in e,” sa id  Dr . F. J.  L. 
B la si ng am e,  ex ec ut iv e vic e pre si d en t of  th e AMA. “T he  Sc ripp s- H ow ar d stor y,  
em an ati ng  from  W as hi ng to n,  le av es  re ad er s w ith  a hi gh ly  di st ore d an d in ac ­
c u ra te  p ic tu re .”

T he st ory  w as  ba se d on a co rr es po nde nt’s qu es tio n fr om  an  un na m ed  W is­
co ns in  ph ys ic ia n wh ich  ap pea re d  in th e  Feb ru ar y  25 th  issu e of  th e AMA Jo ur na l. 
Th e co rr es po nd en t, D r. H erb ert  R atn er,  Oak P ark , Il l.,  h ealt h  co mm iss ion er , 
sa id  in p a rt  th a t “I t is now  ge ner al ly  rec og niz ed  th a t mu ch  of th e Sa lk vacc ine  
us ed  in th e  U ni ted  S ta te s h as be en  w ort hle ss .”

“T h is ,” sa id  Dr . B la si ng am e,  “ is th e  co rr es po nd en t’s op in io n an d no t th e 
op inion of  th e American  M ed ica l Asso ciati on . Medica l sc ie nc e ad va nc es  be­
ca use  of co nf lic tin g vi ew po in ts , an d Dr . R at ne r,  a wel l-k no wn  pu bli c he al th  
le ad er , h as a ri g h t to  h is  o pi ni on .”

D r. B la si ng am e cla rif ied  th e  A m er ic an  Me dic al A ss oc ia tio n’s po si tio n re gar d­
ing Sal k va cc in e by qu ot in g a re so lu ti on ad op ted  by th e  AMA ho us e of  de le ga te s 
a t it s cl in ic al  mee tin g in W as hi ng to n,  D.C., la st  De cemb er.  T he re so lu tio n s a id :

“ In  view  of  th e fa c t th a t or al  po lio  va cc ine wi ll no t be gen er al ly  av ai la bl e in 
su ffi cie nt  q u an ti ty  in 196 1 fo r an y  la rg e sc al e im m un iz in g ef fo rt,  th e bo ar d of 
tr u st ees of  th e AMA st ro ng ly  re co m m en ds  th a t th e  med ic al  pr of es sion  en co ur ­
ag e th e  w id es t po ss ible us e of  th e  Sa lk  va cc ine fo r pre ve nt io n of  po lio my eli tis . 
The  Sal k va cc ine ha s been  pr ov ed  to  be ef fecti ve  an d sinc e th e re  a re  st il l ma ny  
se gm en ts  of  th e  po pu la tio n not  im mun iz ed  ag ai nst  po liom ye li ti s ev ery eff ort  
sh ou ld  be m ad e to  en co ur ag e th e  gen er al  pu bli c to  ta ke ad v an ta g e  of  th e Sa lk 
va cc ine w it hout de la y. ”

[News release from the  American Medical Asso ciatio n]

AMA J oins  B ig P olio D r iv e; T ar get: Low I ncome Groups

C hic ag o.—W ith  40  per ce nt  of th e  N at io n’s po pu la tion  not ye t inoc ul ate d 
ag ain st  pol io,  th e Am eri ca n M ed ic al  Ass oc ia tio n an no un ce d to day  th a t it  is ta k ­
ing  th e  le ad er sh ip  ag ai nst  th is  y e a r w ith th e U.S. Pu bl ic  H ea lt h  Se rv ice an d the 
nati o n al fo un da tion  in an  al l- ou t dri ve to st im ula te  S ta te  an d co un ty  me dica l 
so ci et ie s th ro ug ho ut  th e co un tr y in  a sp ri ng pol io ca mpa ign.
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“P ol io  st il l re m ai ns  a se ri ou s h e a lt h  men ac e,” sa id  Dr. J u li a n  P. Pr ic e,  F lo r­
enc e, S.C., ch ai rm an  of  th e  AM A bo ar d of  tr ust ee s,  “a nd S ta te  an d co un ty 
med ica l so ci et ie s wi ll be  ur ge d to  co op er at e w ith  th e  U.S . Publ ic  H ea lth  Servi ce  
an d th e nat io na l fo un da tion  in  g e tt in g  mor e pe op le to  ta ke th e ir  polio  sh ot s.”

T he  AMA, th e Pub lic H ealt h  Se rv ic e,  an d th e nat io nal  fo un da tion  ar e  co­
o p er at in g  a t  th e nat io nal  lev el in  th e dr iv e,  du bb ed  th e “B ab ie s an d B re ad ­
w in ner s” ca m pa ig n fo r 1961.

Dr. P ri ce  sa id  th e ca m pa ig n w ill  be  ai m ed  p ri m ar il y  a t th e  yo un ge r ag e gro up s 
in th e  lo w er  eco nomic are a and  is  de sign ed  to  st im ula te  al l- ou t eff or t by th e 
loc al or ga ni za tion s.

D r. P ri ce  an no un ce d th a t th e  A dv er tisi ng  Co un cil  of Ne w Yo rk ag ai n is 
vo lu nt ee ri ng  it s se rv ic es  in la unch in g  th e  196 1 po lio  ca m pa ig n in  Ap ril .

“T im in g of  th e ca m pa ig n is  im p o rt a n t, ” Dr. Pri ce  sa id , “ in o rd er  th a t ev er y­
one ca n re ce iv e a t le as t th re e  po lio  sh ots  be fo re  th e su m m er  po lio  se as on .”

H e sa id  th a t su cc es s o f th e  c am pa ig n de pe nd s on jo in t ac ti v it y  a t th e loc al level. 
T he  lo ca l ca m pa ig ns , sp on so re d by  m ed ic al so cie tie s, b o ar ds of  he al th , an d 
volu n ta ry  h ealt h  ag en cie s, w ill  be  ti ed  in w ith  th e na ti onw id e ca mpa ign.

The  AMA le ad er  as su re d  al l sp on so ring  gr ou ps  of  re ce iv in g w ho le he ar te d 
co op er at io n from  th e mor e th an  2, 00 0 S ta te  an d co un ty  m ed ic al  so ci et ie s th ro ug h­
ou t th e  cou nt ry .

“C o n tr ary  to  re ce nt  r ep o rt s, ” D r.  P ri ce  s ai d,  “t he  AMA  i s st ro ngly  be hind  ev er y 
ef fo rt to  e nc ou ra ge  t he  p ub lic  t o ta k e  a dvan ta ge of  t he  Sa lk va cc in e w ithout  d ela y. 
T hi s is th e  officia l po lic y of  t he AM A as  e nu nc ia te d in a re so lu tion  ad op te d by th e 
AMA ho us e of  de le ga te s a t a m ee ti ng  in W as hi ng to n,  D.C., la s t Dec em be r.”

H e po in te d ou t th a t th is  y e a r’s ca m pa ig n is an  ex te ns io n of  si m il ar  dr iv es  
led  by  th e  AMA th e la st  3 y ears  in an  ef fo rt to  pe rs uad e ev er y un va cc in at ed  
pe rs on  to pr ot ec t him se lf,  h is  fa m il y, an d his  ne ig hb or s w ith  Sa lk va cc ine  
sh ot s.

D r. P ri ce  sa id  th a t 38  per ce nt  of al l ch ildr en  5 yea rs  old  and  yo un ge r ha ve  
no t ye t be en  in oc ul at ed  ag a in s t polio . In  ad di tion , 63  per ce nt of  men, ag ed  
20- 40 , an d 48  pe rc en t of  th e  wom en  in  th is  ag e gr oup ha ve  not be en  in oc ulate d.  
A h ig h pr op or tio n of  th is  g ro up is  f ro m  lo w- inc om e a re as .

“T he se  a re  se gm en ts of  th e  po pu la ti on ne ve r re ac he d by pre vi ou s poli o ap pe al s 
an d th ey  sh ou ld  be th e  sp ec ia l ta rg e ts  in th e 1961  po lio  ca m pa ig n.  As lon g as  
‘is la n d s of  un va cc in at ed  per so ns’ e x is t even  w ithi n  w el l-va cc in at ed  co mmun iti es , 
po lio  ep id em ic s re m ai n a se ri ou s th re a t.  Con se qu en tly , th e  ca m pa ig n sh ou ld  be 
dir ec te d  pri m ari ly  to w ar d low- inco me  gr ou ps  not  no rm al ly  re ac he d by pri vat e 
phys ic ia ns  in  th e ir  offices or  ev en  by  sp ec ia l po lio  cl in ic s. ”

G oa ls  and  pr io ri ti es  fo r th e  19 61  pr og ra m  fo ll o w :
( 1 )  Eve ry  p er so n sh ou ld  h e fu ll y  i m m un iz ed  a g ain st  p oli o.
(2 )  Im m un iz at io n ca m pai gns  sh ou ld  be in te ns iv e in  ne ighb or ho od s w ith  

le ss  th an  85  pe rc en t vac ci nat io n in  gr ou ps  u nder  ag e 6, w he re  ep idem ics  are  
m os t lik el y to  o ccu r.

( 3 )  T he  fi rs t pri o ri ty  gro ups to  rece ive “c om pl et e an d  ear ly  co ve ra ge ” 
sh ou ld  be in fa n t an d pr es ch oo l gr ou ps  u nder  8 y ear s of  ag e.  O th er  ch ild re n 
u nder  10  an d p are n ts  of  yo un g ch il dr en  co m pr ise th e se co nd  p ri ori ty  gro up .

D r. P ri ce  ur ge d th a t al l co m m un ity -s po ns or ed  po lio  im m un iz at io n pr og ra m s 
be pl an ne d an d ca rr ie d  ou t in  cl os e co op er at io n w ith  lo ca l med ical socie tie s. 
H e sa id  th a t th e sc he du le  of  S al k  va cc in e sh ot s wi ll re m ai n ab out th e sam e—  
th e  seco nd  sh ot  to  be giv en  1 m on th  a ft e r th e fi rs t, th e th ir d , 7 mon th s a ft e r 
th e  seco nd  or  be fo re  th e  nex t po lio  se as on , an d th e  fo u rt h  1 y ear la te r.  Thi s 
ap pl ie s to  al l pe rs on s ex ce pt  in fa n ts  und er  6 mon th s.

[F ro m  th e AMA  Jo urn al,  Ap r. 22, 19 61 ]

P re li m in ar y Sta te me nt  of t h e  An Ho c Com mi tt ee  on P olio viru s Vacc ines 
of t h e  Cou nc il  on Drugs  of th e  AMA

T he  ad  hoc co m m itt ee  on  poli ovi ru s va cc in es  of  th e  Cou nc il on Dru gs , in  
co ns id er in g th e pr es en t s ta tu s  of  po lio m ye lit is  va cc in at io n,  re ce ntl y  rev iew ed  th e 
ac cu m ul at ed  exj> erience  w ith re g ard  to Sa lk  va cc ine in th e  U ni te d Sta te s an d 
o th er countr ie s an d no ted  th e fo llow in g ob se rv at io ns  :

( 1 )  I t w as  fo un d re pea te dly  th a t Sa lk  va cc ine w as  a t le ast  80  pe rc en t 
ef fe ct iv e whe n th re e  or m or e do se s w er e giv en. Bot h gen er al  su rv ey s an d 
spe cif ic st ud ie s of  outb re ak s dis clo se d,  tim e a ft e r tim e,  w ith  one no ta bl e
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exception, th at  the  disease occurred prima rily  in the unvaccinated rat her 
tha n the vaccinated. This observ ation  has  been stron gly confirmed in 
studi es of the  Rhode Isl an d outbreak  last summer. The only significant 
exception th at  has  been reported,  the  Mas sach usetts outb reak  by type 3 
virus, could app are ntly be corr elat ed with an exceptiona lly widespread 
use of Salk vaccine in th at  Sta te in 1956, at  the  tim e when the potency of 
the  vaccine wa s lowest.

(2 )  The potency of th e vaccine has  been rising stea dily  for the pas t 2 
year s; therefore, the  rela tively  uns atisfa cto ry res ult s which have some­
times appeared in th e pa st  need no longer be expected.

(3 ) Effectiveness sim ila r to th at  reported  in the United Stat es has  been 
observed in a numbe r of oth er maj or coun tries  in which  it has  been used, 
in which 75 perce nt to 95 percent protection has been reported, according 
to the most recent WHO Exp ert Committe e report.

In the  light of these findings  the  Council on D rugs of the AMA not only wishes 
to re ite ra te its belief in the  effe ctivene ss of the  Salk vaccin e but also calls at ten­
tion  to the fac t th at  Salk vacc ine is now well esta blis hed  as one of the most 
effective  vaccines of any  kin d pres ently  available;  thus, the re is every reason 
for,  and no reason  aga inst , every  unvac cinate d person’s being vaccina ted with 
Salk vaccine, especially those under 40 yea rs of age. We urge all physicians 
to lend the ir suppo rt to thi s kind  of program in the ir comm unities in what ever  
way  they  feel will be mo st effective; par tic ula r emph asis should be given to the 
“Babie s and Br eadwinners ” pro gram .

The  live poliovirus vaccine is now unde r study , but the fac t th at  this vaccine 
will not be available for  use  in 1961 emphasizes the need for utili zatio n of the 
Salk  vaccine.

Mr. R oberts. Mr. Ro gers ?
Mr.  Rogers of  Fl or id a.  Are you fam ili ar  with  a Kopra wski vac ­

cine an d Cox vaccine ?
Dr . Y oumans. Yes, si r.
Mr . Rogers. An d Sa bin,  I know you are.
Dr. Youmans. Yes.
Mr. Rogers of  F lo rid a.  Ca n you give  us some sta teme nt  abou t y our 

fee lings  on these two  vaccines?
Dr . Youmans. No ; I  th in k not. I am sorry  to  say  I  don’t th ink 

I am  com petent  to comp are  them . Th ere  are  th re e oral live  vaccine 
types.  The Cox I know has been used  experim ental ly,  the  Ko pra w-  
ski some, and  as fa r as I know , the  Sab in has  been used much more 
wid ely  in an e xperime nta l way.

Mr.  Rogers of  Fl or id a.  Do you know if  it  is th e Cox vaccine that  
ha s been used in Miami, Fl a.? Are you fa m ili ar  wi th that?

Dr . Y oumans. No, sir ; I do not  know.
Mr.  Rogers of F lo rid a.  Th an k you.
Mr. Roberts. Th an k you very much, Doctor.
Th is  will conclude our  witnesses thi s a fte rno on.
I would like, Mr. Bor ch ardt , wi tho ut objec tion to  have the  copy 

of  the  Pr es iden t’s pre ss rele ase on the requ est fo r a mil lion  dolla rs 
inc lud ed in th is record , if  you have t hat  av aila ble .

(T he  press releas e is as  fo llows :)
T h e  W hit e  H ouse,

March IS, 1961.
Preside nt John  F. Kenned y announc ed today his inte ntio n to request a $1 mil­

lion appr opria tion for the purch ase  of ora l polio vaccine  when it becomes ava il­
able  because of  its potentia l for  combating epidemics.

The sum is contained in a supp lementary  requ est for  funds being submitted 
to the Congress on March 14 for  the  Dep artm ent of Hea lth,  Educat ion, and Wel­
far e. The appro priat ion, if approv ed by the Congress, will be used by the Pub­
lic Health Service to set up  a reserve supply of appr oximat ely 3 million doses 
upon which States and local commun ities thre atened  by epidemics could draw  
wit hou t cost to them.
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In requestin g the  app rop riat ion , the Pre side nt said,  “I wan t to ins ure  th at  

the re will be no delay, due  to lack of funds, in havin g ava ilab le to the Publ ic 

He alth Service, at the earlie st possible moment, a supply of oral vaccine th at  can 

be used in event of epidemic situ ations."
Pre sid ent  Kennedy also urg ed wider use of the  presen tly ava ilabl e Salk vac­

cine. “I have been inform ed by Dr. Luther L. Ter ry, Surgeon General  of the  

Publ ic Hea lth Service, th at  very littl e oral  vaccine will be avai lable  for this  

sum mer ,” the  Pres iden t said.
"I t becomes more imp ortant  tha n ever th at  every effort  be made to use the 

pre sen t Salk vaccine. I am happ y to endorse who lehe arted ly the  vacci nation  

dri ves  being und erta ken  thi s year by the Public  He alth Service, the  medical 

profession  and othe r groups. We have the  means  for stam ping out polio. It  

would be nothing sho rt of tra gic  if we did not tak e adv ant age  of the oppo rtuni ty 
we now have to preve nt the toll  of suffering which pa ral yti c polio brings,” the  

Pre sid ent  concluded.
The  Public Hea lth Service and  othe r heal th aut hor itie s, among them the Sur ­

geon General’s Committee on Poliom yelitis  Control,  have emphasiz ed th at  the  

ease of adm inis trat ion  of an ora l vaccine, per mit ting  a st art  in prote cting thou­

san ds of people in a single day , makes it a pote ntia lly more  valuable weapon in 

epidemi c situ ations tha n the  pre sen t vaccine. He alth  au tho rit ies  believe th at  it 
gives some protect ion in a mat ter of days af te r it is tak en,  sooner tha n the 

Salk vaccine.

Mr. Roberts. Th is wil l conc lude the heari ngs fo r th is aft ern oon, 
an d the committ ee will  st an d in recess un til  10 a.m. , tom orrow at  the  
same  place.

(W hereu pon, at  3 :35 p.m ., th e commit tee recessed, to reconvene at 
10 a.m., Fr iday , M arch 17, 1961.)
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FR ID AY, MARCH 17, 1961

H ouse  of Repr ese ntatives ,
Subcom mittee  on  H ealth and Safe ty  of th e 

Committee  on I nter state and  F oreign C omm erce,
W ashing ton, D.C.

The subcommittee met, pursuant to recess, a t 10 a.m., in room 1334 
New House Office Building, Hon. Kenneth A. Roberts presiding.

Pres ent : Representatives Roberts, O'Brien, Rogers of F lorida,  Nel­
sen, and Thomson.

Also pre sent : Kurt Borchardt , legal counsel.
Mr. R oberts. The subcommittee will please be in order.
We are to continue hearings today on the subject of  the oral vaccine. 
As I  s tated yesterday, we called the hearings at this par ticu lar time 

primarily  because the Pres iden t requested $1 million to buy a reserve 
supply of the oral vaccine.

We had yesterday the Surgeon General, Dr. Terry, and his col­
leagues, and they took most o f the day with thei r testimony. We also 
had Dr. John  Youmans, who testified on behalf of the American 
Medical Association.

Today we have with us a man who has been outstanding in the 
work of developing the live vaccine. He has spent over 30 years in 
working on this problem. He has appeared here before when we had 
our scientific panel presenta tion on poliomyelitis vaccine in June of 
1955.

We are very happy today that even on short notice this distinguished 
» gentleman is able to come and talk  to us today.

I am speaking of Dr. Sabin, who is at the Children’s Hospital Re­
search Foundation a t the University of Cincinnati.

Doctor, you are so well known in this field tha t I think you cer­
tainly need no introduction. We are happy th at you are able to give 
us some of your time in view of your very busy schedule, and we will 
be happy if you will come around and occupy the witness chair at 
this time.

Ju st for the record, Doctor, would you tell us a lit tle bit about your 
medical training . We would like to have it on the record.

STATEMENT OF DR. ALBER T B. SABIN, CHIL DREN’S HOSPITAL 
RESEARCH FOUNDATION, UNIVERSITY OF CINCINNA TI

Dr. S ab in . I received my M.D. from New York University in 1931. 
I interned at Bellevue Hospita l in New York Ci ty for  2 years  . Then 
I had a National Research Council Fellowship working in England 
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fo r a year. I re turned  to th is  cou ntry and worked  fo r 5 years at the  
Roc kefelle r In st itu te  in New York. Since 1939 I hav e been in Ci n­
cin nati.

My work over  the ye ars has been concerned wi th the  stud y of in ­
fec tious diseases , m ostly th ose  caused  by  vi ruse s. I beg an my work on 
pol iom yel itis  in 1931.

Th is completes 30 years , and I hope I can go on to som ething else 
now.

Mr.  Roberts. Now, will  you give  us some thing  of the  his tor y of 
th e de velopment o f the  Sabin vaccine ?

Dr . Sabin . In  order to  be able  to use a vacc ine of  thi s typ e, it  was 
necessary to know the na tu ra l his tor y of  the  in fe ct io n; it was neces­
sa ry  to have  the  m ost com ple te inte lligence of how it  behaves in man  
an d in nature . An d if  I  were  asked when the  wo rk began, I would 
say , at  leas t for  my pa rt , it beg an more  th an  20 years  ago with the  
de termi na tio n of  how th e virus  gets  into the body, where it mu ltip les  
an d w hat it  does.

Bu t the actual  at tempt s to deve lop an d stu dy  st ra in s of modif ied 
poliovirus  th at  would be harmless  fo r human bein gs did  not begin 
un til  ear ly 1953. Th is involved a trem end ous am ount of work on 
experim ental  anima ls an d fina lly human vol untee rs, because  the  an i­
mals could not pro vide us th e answers.

An d here I must say th at  young men who ha d com mit ted crimes 
ag ains t society  and were  in the Fe de ral  Re fo rm atory at  Chi llicothe, 
Ohio, tri ed  to make up  fo r th ei r transgre ssions by serving  as vo lun ­
tee rs in  the  earl ies t s tud ies .

I t was not un til  af te r 5 years  of extensive experim ents that  at  the  
end of  1956 we ar riv ed  at  a po int  where we beli eved  that  we had 
modified  pol iovi ruse s of  each of the  three  typ es th at  could be used 
fo r more  extensive  field stu die s in hum an beings. An d it was at th at  
tim e th at  with  t he aid  of  one of  th e pharm ace uti ca l companies in th is 
co un try —the  Merck, Sha rp  & Dohm e research labora tor ies—th at  
large lots  of  each of  the three typ es of vaccine, Ty pe  1, Type 2, and  
Ty pe  3 were  p rep are d, an d tes ted  by m yself o rig inal ly  in thi s cou ntry. 
Th e pharm ace utical  com pan y, I should say at th is  po int , pro vided all 
th is  cooperatio n w ithout a ny  charge.

The N atio nal  Fo un da tio n,  which  was su pp or tin g all of my research , 
offered to pay them fo r th ei r expense in pr ep ar in g these lots of vac ­
cine which con tain ed at least 2 million  doses  of e ach  o f the three  types, 
bu t the y refu sed  the money  an d offered it as th ei r contr ibu tion.

A fter  sa tis fac tor y pr el im inary tes ts in th is co un try  on sm all gro ups 
of  children  and  adult s, th e ques tion  then arose of  tes ts on the  larger  
scale th at  were nece ssary before one could  know wh eth er or  not these 
vacc ines  could  be used wi th  safet y and  effec tiveness fo r the  complete  
eli mination of pol iom yel itis .

In  thi s cou ntry Sa lk vaccine  was being  used  wi th  inc rea sing ef ­
fectiveness. Eve n thou gh  there  were man y people who had not tak en 
it, it was believed th at  a complete  answer rega rd ing the  safety  and 
effectiveness of the  o ral  vacc ine could  not be o bta ine d properl y in th is 
country . Moreover,  th er e were those who bel ieved th at  large-scale 
tr ia ls  o f the  o ral vacc ine migh t in ter fere  wi th the  att em pts th at  were 
be ing  made to get more people to use the  Sa lk  vaccine th at  was 
ava ilab le.
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It  was in 1957, then, that  the World Health Organization expert  
committee on poliomyelitis recommended tha t it was time to have 
tests with oral vaccine on a larger scale. Scientist s from different 
countries then asked me if they could have portions of these same 
large lots of vaccine that we had prepared for tests in this country 
for their own studies in the ir countries under  their conditions.

Accordingly, portions of these large lots were given to individua l 
scientists in Mexico, Holland , U.S.S.R., and a number of other coun­
tries, in which tests were first carried out on small groups—hundreds, 
leading up to thousands.

The first actual large-scale use of this par ticu lar vaccine was in 
Singapore in 1958, under the direction of British scientists who were 
there at the time. And then the first applica tion for still larger  
amounts came from Czechoslovakia through the World Health  Or­
ganization. And I supplied them with some portions  of these same 
lots.

Scientists from the Soviet Union who had come to this country in 
1956 to learn how to produce Salk vaccine also became interested in 
my studies on oral vaccine, and they obtained portions  of the large 
lots tha t I had prepared , and carried out a series o f careful investi­
gations, first on hundreds, then on thousands of children.

By the end of 1958, the scientists in Czechoslovakia, U.S.S.R., and 
Mexico had decided tha t the time had come to carry out large-scale 
field trials.

They obtained enough vaccine from me for about 600,000 children. 
In the U.S.S.R. they then produced vaccine for additional millions 
of children, using the vaccine they obtained from me as seed.

1959 was a year of great international scientific collaboration in 
extensive field tests. Those carried out in places where the number 
of children and adults who had gotten Salk vaccine was not very 
large, and where the number  of susceptibles was grea ter than in the 
subtropica l and tropical areas, where previous tests had been per­
formed, were of special significance.

The results of these extensive studies were reported  at several 
internationa l conferences. By the end of 1959 the results of these 
field trials  had established t hat  the oral vaccine was safe for  those who 
received it, that  it was safe for susceptible children and adults, that  
it was safe for those in the community who might have become im­
munized by contact infection—this is a phenomenon peculiar to this 
vaccine—and, furthermore, that  it was effective both as measured by 
the changes tha t take place in the blood tha t one can measure, and 
by the marked diminution in the number of cases of polio that oc­
curred even in the unvaccinated in those areas where only 50 percent 
of the susceptible population had received the vaccine.

It  was at that  stage, at the end of 1959, that the decision was made 
in the Soviet Union—since the largest tria ls were carried out in th at 
country—that  this oral vaccine should be given to the entire popula­
tion under 21 years of age.

1960, then, became the year in which an attempt was made to deter­
mine, not just the effectiveness of vaccine for those who received it, 
but its effectiveness in completely eliminating the disease from the 
community when as many as 85 or 90 percent or more of the sus­
ceptible children get it. This  was done on a large scale in eastern
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and central European countries, mostly with vaccine produced by the 
Moscow Institute for  Poliomyelitis Research.

But we wanted to know what the effects would be on a large scale 
in American communities with this par ticu lar vaccine, particularly 
because there were some here who said tha t communityw ide programs 
can perhaps be carried out only under dictatorships, and that  under 
the American voluntary system such a thing would not be very 
successful.
. The Board of Health of  C incinnati provided the opportunity when 
it decided to determine jus t w hat that response would be in an Ameri­
can community.

The program was s tarted in Apr il of 1960, using the same lots of 
oral  vaccine tha t were prepa red at the end of 1956. And we, with 
the help of funds tha t we had from the national foundation for our 
research, decided to determine  just how effective such a program 
would be, effective as measured by the immunity tha t would be pro­
duced under natural conditions—among people of low income groups 
and higher income groups; also the effectiveness and the capacity 
of this vaccine to stop polio not only in those who received it, but by 
preventing the spread of the paralyzing viruses in the community, 
also in those wTho were not vaccinated.

The results of this program involving 181,000 persons, mostly p re­
school children and school children, have been submitted in a paper  
that  will shortly be published in the American Medical Association 
Jou rna l under the title  “Diseases of Children.”

I  have a copy of this repo rt with me tha t I could submit for your 
committee if you wish it.

Mr. Roberts. Do you have that with you ?
Dr. Sabin. Yes, sir.
Mr. Roberts. Without objection, I  would like for that to be sup­

plied for the record.
(The document referred to is as follows:)



EFFEC TIV EN ESS  OF  CO M MUN IT Y-W ID E VA CC IN AT IO N WITH ORA L

ATTENUATED PO LI OV IR US  VA CC IN E IN CINC INNA TI

A lb er t B . S ab in , M . D. , R ic hard  H.  M ic h a e ls . M.  D.  . Il ya  

Spig la nd , M . D . , W il liam  P e lo n , P h . D. , Jo hn g S. R him , 

M. D.  , and  R.  E ugene W eh r,  M. D . , C in c in n a ti .

F ro m  The  C h il d ren 's  H osp it a l R e se a rc h  F ound ati on , U n iv ersi ty  of  

C in cin n ati  C o ll eg e  o f M ed ic in e; and  th e C in cin n ati  H ea lth D epartm en t.

T h is  stud y w as aid ed  by  a gr ant fr om  T he N ati on a l Fou ndat io n.
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Th e ex te n si v e  f ie ld  tr ia ls  of  1959 on very  la rg e  nu m be rs  of  su sc ep ­

ti b le  perso ns of  vari ous a g es  that  w ere  ca rr ie d  out in man y co untr ie s ou t­

si d e  of  the U. S . A.  no t only  est ab li sh ed  th e sa fe ty  and e ff ec ti v en ess  of  an 

o ra l li v e  po li ovir us v a c c in e , but a ls o  su gges te d  th e p o ss ib il it y  tha t the

d is e a se  as  w e ll  as  the ca u sa ti v e  para ly ti c v ir u se s  co u ld , un der cer ta in  

I 8co ndit io ns ,b e com p le te ly  e li m in ate d  . The  purp os e of th e prese nt c o m ­

m un ic at io n is  to  rep ort  th e r e su lt s  of  st u d ie s ca rr ie d  ou t in co nnec tion  with  

th e f ir s t  co m m unit y-w id e u se  in  a la rg e A m er ic an c it y  of  the at tenu at ed ,

o r a l po li ovir us v a cc in e , develo ped  by on e of us and p rev io u sl y  em pl oy ed  in

th e ex te n si ve  fi el d  tr ia ls  m en tion ed  ab ov e.  The  com m unit y-w id e pr og ra m  in

C in ci nnati  was  in it ia te d  in  A p ril , 19 60 , by the Boa rd  of Hea lth  in  an at tem pt

to dete rm in e whe th er  the  volu nta ry  pu bl ic  acce pta nce  o f the new ora l po lio

v a cc in e  wo uld be  su ff ic ie n tl y  grea t to  e li m in ate  p o li o m y eli ti s  fr om  the  c it y .

Th e at tem pt ed  e li m in ati on  of  th e d is e a se  and th e ca u sa ti ve  v ir u se s

fr om  th e vacc in at ed  as w e ll  as fr om  the  un va cc in at ed  m em b er s of  a com m u ­

nity i s  pre dic ate d on e ff ec ti n g  a br ea k in the ch ai n o f tra n sm is s io n  of  the  

p o li o v ir u ses  wh ich  ca n be  ex pec te d  wh en a su ff ic ie n tl y  la rg e  nu mbe r of s u s ­

cep ti b le  perso n s d evelo p s in te st in a l r e s is ta n c e  to  in fe cti on . S in ce  th is  in te s 

ti na l r e s is ta n c e  ca n be  pr od uce d by the  ora l vacci ne and  no t by the k il le d - 

v ir u s v a cc in e , it  is  e s s e n t ia l in any su ch  pro gra m  to g iv e  the  ora l vacci ne  

to  a ll  p e r so n s , r e g a r d le ss  o f th e nu mbe r of  d o ses  o f Salk  vaccin e  they  m ig ht

have ha d - - and e sp e c ia ll y  to  the m ax im um  nu mbe r of p r e -sc h o o l ch il d ren .
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wh o a re  th e m o st im p o r ta n t s p re a d e r s  of  th e  p o li o v iru s e s .

To p ro v id e  so m e  b a s is  fo r ev a lu a ti o n  of  th e  r e s u l t s ,  th e fo llow in g

s tu d ie s  w e re  c a r r i e d  out:

1. E x te n t of  u se  of S a lk  v acc in e  am on g d if fe re n t g ro u p s  in  th e

co m m u n it y .

2.  Im m une s ta tu s  of  p r e -s c h o o l  c h il d re n , w ith an d w it hout Sa lk

v a c c in e , ju s t  b e fo re  th e  o ra l v a cc in e  p ro g ra m .

3.  Ant ib od y re s p o n s e  to  o ra l  v a cc in e .

4.  E x te n t of  in fe c ti o n  w it h  e n te r ic  v i ru s e s  am ong p re -s c h o o l

c h il d re n  of d if fe re n t so c io -e c o n o m ic  g ro u p s  ju s t  b e fo re

fe ed in g th e  o r a l  v a c c in e .

5. S p re ad  of p o li o v ir u s  f ro m  v acc in a te d  to  u n v a cc in a te d  w it hin

th e  fa m il y  an d o u ts id e .

6.  P e r s i s te n c e  of p o li o v ir u se s  am ong v a c c in a te d  an d u n v a cc in a te d .

7. C li n ic a l an d v ir o lo g ic  su rv e il la n c e  of  su s p e c t v i r a l  in fe c ti o n s 

of  n e rv o u s  sy s te m  d u ri n g  an d a f te r  o ra l  v a cc in e  p ro g ra m .

V accin e  U se d , D o sag e , an d P la n  of A d m in is tr a ti o n  

E ach  of  th e  3 ty p e s  of  v acc in e  u se d  w e re  p o r ti o n s  of  th e o r ig in a l 

la rg e  (22  to  25 l it e r )  lo ts  th a t w e re  p re p a re d  by  one of u s (A .B .S .)  in  

D e c e m b e r , 19 56 , in  c o o p e ra ti o n  with  th e M e rc k , S h a rp  an d Doh m e R e se a rc h  

L a b o ra to r ie s , an d te s te d  fo r id en ti ty , p o te n c y , an d a b se n c e  of  ex tr a n eo u s
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m ic ro b ia l  agen ts  in  th e  C in c in n a ti  la b o ra to ry ^ *  T h e s e  sam e  lo ts  of

v a c c in e  -were  u se d  in  n u m e ro u s  s m a ll  s c a le  an d la r g e  s c a le  hum an  s tu d ie s

in  th e  U.  S.  A. an d a b ro a d  s in c e  19 57 , an d a ls o  c o n s ti tu te d  th e  se ed  fo r

th e  p ro d u c ti o n  of  a d d it io n a l v a c c in e  th a t had  been  fe d to  m o re  th an  50 m il li o n

p e r s o n s  in  d if fe re n t p a r ts  o f th e  w o r ld , b e fo re  th e  C in c in n a ti  p ro g ra m

b egan  a t th e en d of  A p r il , I9 6 0 .

T he und il u te d  v a c c in e , d is tr ib u te d  in  1 m l.  q u a n ti ti e s  in a m p u le s ,

had  been  s to re d  a t -1 5 ° to  -2 0 ° C . E a r ly  in  19 57 , th e  p o te n cy  m e a su re d  in  
p e r  I m l w

p la q u e  fo rm in g  u n it s (P F U ) lr ^c^nom olg us m onkey  k id n ey  t is s u e  c u lt u re s

7 7 7w as 4 . 2 x  10 fo r ty pe I , 3 . 6 x  10 fo r ty pe II , an d 4.  3 x  10 fo r ty pe II I.  

P o te n c y  te s ts  in  su b seq u e n t y e a r s  su g g est ed  l it t le  o r no  lo s s  fo r ty pe I , and

so m e  lo ss  of  pote ncy  in  th e  ty p e  II  an d III v a c c in e s . T w ofo ld  an d ev er t h r e e ­

fo ld  d if fe re n c e s  in  t i t e r  a r e  of doubtf u l si g n if ic a n ce  b e c a u se  ti s s u e  c u lt u re s  

f ro m  d if fe re n t m onkey s can  v a ry  in  s e n s it iv it y , an d d if fe re n t b a tc h es  of  

s e r u m  u sed  fo r g ro w in g  th e  t i s s u e  c u lt u re s  an d in  th e  a g a r  o v e rl a y  fo r

d e te rm in in g  th e  n u m b er of  P F U  can  v a ry  in th e i r  c o n te n t o f n o n sp ec if ic

in h ib it o rs  fo r th e v a cc in e  s t r a in s .  A ccord in g ly  it  w as  d e c id ed  th a t th e

d o se  sh ould  be 0 .0 1  m l.  of  th e  un d il u te d  ty p es I an d II I v a c c in e s , an d 0 .0 2

m l.  of th e  ty pe  II v a cc in e . T he  ty p es I an d II I v a cc in e s  w e re  th e re fo re

d il u te d  1:1 0,  an d th e  ty p e  II  v a c c in e  1:5 , about 1 w eek  b e fo re  u se  an d d i s t r i ­

b u te d  in  d ro p p e r  b o tt le s  w hic h  w e re  th en  s to re d  a t abou t -2 0 °C . The d ro p p e rs

w e re  se le c te d  to  have a  b o re  th a t wou ld  d e li v e r  0 . 1 m l.  in  2 d ro p s  whe n th e
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d ropp er s w ere  he ld  perpendic u la rl y , he ld  at an an gl e or  h o r iz o n ta ll y , the 

sa m e dro pper s deli vered  up to 4O7o m ore  pe r 2 drops.  B ase d  on te s ts  p e r ­

fo rm ed on the fr o zen , di lu te d v a c c in e s  at  the ti m e th ey  w ere  u sed , the  0.  1 

m lu lo se s  co nt ai ne d 2 x 10^ PFU  of ty pe  I,  3 x 10^ PFU  of ty pe  II , and 1 x 10 

PFU  of ty pe  III.

Dur in g the  per io d  of a ctu a l adm in is tr a ti on , th e d il ute d  yacci ne wa s 

at ro om  te m p eratu re , and. p orti ons tha t had  no t be en  use d  up w ere  st ored  in 

an ord in ary  refr ig era to r  at  ab ou t +5°C fo r per io d s no t exceed in g  7 days.

On ly sl ig h t or  doub tfu l lo s s  in pote ncy  was  dete ct ed  in t e s t s  on  vacci ne that  

w as  re tu rn ed  to the  la bora to ry  by  c li n ic s  and priv ate  p h y si c ia n s at the end  

of  the program . Ju st  bef ore  adm in is tr ati on  tw o dr op s of d ilute d  vacci ne  

w ere  ad de d to a te as poo nfu l o f sy ru p . S im ple  sy ru p ( U .S .P . )  w as use d in 

the c l in ic s ,  and ma ny  p h y si c ia n s use d a co m m ercia ll y  a v a il a b le  pre par at io n  

of ch erry  sy ru p , wh ich  we had p rev io u sl y  det er m in ed  to be witho ut  eff ect on 

th e pote ncy  of  the  v a cc in e . We d is co v ered  tha t two c o m m e r c ia ll y  dis tr ib ute d  

p reparati on s of  "w ild  ch erry  sy ru p"  w er e unsu itable  b eca u se  th ey  des tr oyed  

th e v ir a l acti v it y  on "m om en ta ry " conta ct .

The  plan  was  to  a d m in is te r  the  3 ty pes  sep a ra te ly  in  th e or der  of  

I , II I,  and II , because  th e ava il ab le  da ta  in dic at ed  tha t th is  w as  the  pr oc ed ure  

of c h o ic e  for av oidi ng  m ut ua l in te rfe ren ce  am on g the  3 ty p e s , and fo r ob­

ta in in g no t on ly  the  m ax im um  an tib od y resp o n se  but a ls o  th e m ax im um  r e s i s ­

ta nce  to  rei n fe ct io n  of  th e in te sti n a l tr act  Al thou gh  an in te rva l of  at le a s t
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6 w eek s be tw ee n any two  ty pes i s  consi dered  p re fe ra b le , an in te rv al of  4 

w ee ks was  use d , because  the C in ci nnati  pro gra m  w as  not in it ia te d  un til  the  

end  of  A pri l and it was  d esir ed  to  adm in is te r  the  la st  ty pe  of vacci ne ( i .e .  

ty pe  II) by the  end of  June,  b efo re  th e usu al se a so n a l in c r e a se  in p o li om ye­

l i t i s .  S im il ar ly  on ly  on e w ee k w as  des ig nate d for the adm in is tr ati on  of a 

si n g le  ty p e , al tho ugh for a co m m unity the s iz e  of C in ci nnati  10 to  14 da ys  

wo uld be  m ore  d e s ir a b le , to  a llow  fo r un av oi da bl e per io d s o f in cl em en t 

w eath er. T her e are  two  im por ta nt sc ie n ti fi c  r ea so n s fo r adm in is te rin g  

ea ch  ty pe  of vacc in e in th e sh o r te st p o ss ib le  ti m e du ring  a com m unit y-w id e 

pro gr am : 1) to  av oid the  in te r fe ren ce  wh ich may  be  expect ed  fr om  the  

si m ult aneous sp re ad  in th e co m m unity of  m ore  tha n on e ty p e , and 2) to 

c re a te  as qu ickl y as p o ss ib le  th e la rg e st p o ss ib le  nu m be r of res is ta n t 

in te st in a l tr a c ts , as  a m ea ns o f qu ic kly  br ea ki ng  the  ch ain  o f tr a n sm is s io n  

of th e natu ra lly  occ urr in g p o li o v ir u ses  in the co m m unity.

O rg an izat io n of P ro g ra m  and Ext en t of V acc in ation

The  Cin ci nn at i H ea lth D ep art m en t,  ex ec uting th e d ir e c t iv e s  of the  

Boa rd  of  H ea lth , had the  a d m in is tr a ti ve  resp on si b il it y  fo r th e program ,

whic h in cl ude d the n e c essa ry  pu bl ic  in fo rm at io n to br in g th e vacc in e and

the people  to geth er . The  ex tr aordin ary  pu bl ic  resp o n se  to  th e ch allen ge 

of  an at te m pt to e lim in ate  p o li o m y eli ti s  fr om  Cin ci nn at i resu lt ed  in a p ro­

g r e s s iv e  ex te nsi on  of  the  pro gra m  whi ch  orig in all y  was  li m it ed  to  the p r e ­

sc hool ch il d re n  of the  c it y . The  v a c c in e , pr od uc ed  in 1956 fr ee  of  ch ar ge
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by the M er ck , Sh ar p and Doh  me R ese a rch  L ab orato r ie s and te st ed  and p r e ­

pa re d for adm in is tr ati on  with fun ds su pp lie d by The  Nat io na l Fou nd at io n fo r 

In fa nt ile  P a r a ly s is  (c u rren tl y  The  N at io na l Fou nd at io n)  was  d is tr ib ute d w it h ­

ou t ch arg e at The  C h il d ren 's  H os pi ta l to  th e parti c ip ati n g  pri vate  ph ysi c ia n s 

and c li n ic s , wh o a d m in is te red  the  vacci ne as a public se r v ic e  fr ee  of  ch a rg e . 

Dur ing the f ir s t  w ee k of th e program , whi ch  be ga n on A pri l 24 , I9 60 , th e 

ty pe  I vacci ne was  adm in is te red  in the p riv ate  o ff ic e s  o f 265 ph ysi ci an s and  

in  34 he al th  dep art m en t and hosp it a l c li n ic s  to  a to ta l o f 76 ,2 05  p erso n s - 

pr ed om in an tly p r e -sc h o o l ch il d ren , but in the d o cto rs'  o ff ic e s a ls o  to abou t 

5 ,0 0 0  sc hool ch il d re n  and 1 ,7 14  paren ts . The  im port ant ro le  of the 265 

p riv ate  ph ysi ci ans w or kin g in  th ei r own  o ff ic e s  sc a tt er e d  thro ug ho ut  the  

c it y  in re ac hin g th e p r e -sc h o o l ch ildre n is  ev id en t in the fa ct  tha t th ey  ad ­

m in is te red  4 4 ,0 7 4  d o ses  ou t of  the to ta l of  7 6 ,2 0 5  du ring  the f ir s t  wee k

Du rin g the  wee k be gi nn in g May  22, th is  o r ig in a l gr ou p receiv ed  the  ty pe  

III v a cc in e , and th e ty pe II vacc in e was  gi ven  du ring  th e wee k be gi nn in g

Ju ne  19. Th e o v era ll  ret u rn  ra te  was  91% fo r ty pe  III,  and 83% fo r ty pe  

II , whi le  in the o ff ic e s  o f th e pr iv at e ph ysi c ia n s 97% re tu rn ed  fo r th e ty pe

III vaccin e  and 89% fo r ty pe II.

Th e un ex pec te d pu bl ic  de mand fo r the vacc in e  le d to  a d ec is io n  

by  th e Bo ar d of  H ea lth and Bo ard of  Edu ca tion  to  g iv e  th e vacci ne in the  

sch o o ls  to a ll  ch il d re n  w h ose  par en ts  req uest ed  it  by si gnin g card s that 

w ere  dis tr ib ute d in a ll  th e sc h o o ls . Dur ing the 5 days be gi nn in g May 16 ,
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te a m s  o f publi c h ealt h  p h y s ic ia n s  and  n u r s e s  to g e th e r  w it h  c o o p e ra ti n g

p r iv a te  p h y s ic ia n s  an d v o lu n te e r m e m b e rs  of  th e  P a r e n t  T e a c h e r s  A sso c ia ­

tion  a d m in is te re d  87,3 41 d o se s  o f th e  ty pe I v a cc in e  in  th e  p u b li c , p a ro ch ia l 

an d p r iv a te  sc h o o ls  w it hin  th e  c it y  l im i ts  of  C in c in n a ti . M an y p re -s c h o o l  

c h il d re n , li v in g  in  H am il to n  C ounty  c o m m u n it ie s  a d ja ce n t to  C in c in n a ti  

re c e iv e d  th e  o ra l v acc in e  in  th e  p r iv a te  physi c ia ns*  o f f ic e s , an d th e  sc hools  

of  12 c o m m u n it ie s , o u ts id e  th e  C in c in n a ti  c it y  l im i t s ,  a ls o  a d m in is te re d  

th e  v a cc in e  a t th e end  of  M ay  to  1 6 ,4 5 0  c h il d re n . S in ce  th e  sc h o o ls  c lo sed  

fo r s u m m e r  vaca ti o n  e a r ly  in  J u n e , a d m in is tr a ti o n  of th e  ty p e  II I v a cc in e  

w as  p o stp o n ed  u n ti l N o v em b er,  1960 , an d of  th e  ty pe II  v a c c in e  u n ti l Jan­

u a ry , 19 61 .

A lt o g e th e r 181,7 84 p e r s o n s  re c e iv e d  th e  ty pe I v a c c in e  - 67 ,6 3 4  

in  th e  3 -m o n th  to  5 -y e a r  g ro u p . 111 , 127 fr o m  6 y e a r s  to  en d o f h ig h  sc hoo l 

(a bout 18 y e a r s ) ,  an d 3 ,0 23  ad u lt s  (1 75 5 p a re n ts  of  v a cc in a te d  c h il d re n  an d 

1268 h o sp it a l and sc hoo l p e rso n n e l) . T o ob ta in  so m e  id ea  of  th e  p ro p o rti o n  

of  p re -s c h o o l  c h il d ren  in  C in c in n a ti  an d su rr o u n d in g  H am il to n  C ounty  th a t 

re c e iv e d  th e o ra l  v a c c in e , M r.  E u g en e  R.  P o r te r  of  th e  C in c in n a ti  H eal th  

D e p a rtm e n t c a lc u la te d  th e  to ta l p o p u la ti o n  in  th is  ag e g ro up  f ro m  th e r e ­

c o rd e d  n u m b e rs  of  b ir th s  an d d e a th s , le av in g  ou t of  c o n s id e ra ti o n  e m ig ra ­

ti on  and  im m ig ra ti o n  on  th e a s su m p ti o n  th a t th ey  w e re  about e q u a l,  si nce  

th e re  w as no si g n if ic an t ch an ge in  th e  to ta l popu la ti on  of C in c in n a ti  bet w ee n 

1950 an d 19 60 . An ex am in ati o n  of th e  v acc in e  r e c o r d s  a ls o  su g g e ste d  th a t 

abou t 75% of  th e  p re -s c h o o l c h il d re n  re s id e d  in  C in c in n a ti  an d in th e
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s e p a ra te ly  in c o rp o ra te d  c o m m u n it ie s  of  N orw ood , S t.  B e rn a rd  an d E lm w ood , 

w hic h  a re  su rro u n d e d  by  th e  c it y , an d fo r o u r s t a t i s t i c a l  p u rp o se s  w e re  th e re  

fo re  in clu ded  w it h in  th e  C in c in n a ti  c it y  l im i ts . P r e c i s e  d a ta  w ere  of  c o u rs e  

a v a il a b le  on  th e  n u m b er o f c h il d re n  in  th e sc h o o ls . T h e  su m m ary  p re s e n te d  

in  ta b le  1,  in d ic a te s  th a t in  C in c in n a ti  a p p ro x im a te ly  73% of  th e p re -s c h o o l  

c h il d re n  an d 79% of th e  sc h o o l c h il d re n  re c e iv e d  th e  ty p e  I v a c c in e , w hil e  in  

th e  re m a in d e r  of  H a m il to n  C ounty  it  w as  about 35% an d 26% re sp e c ti v e ly .

R eco m m en d a ti o n s  R eg ard in g  C o n tr a in d ic a ti o n s  

T he on ly  c o n tr a in d ic a ti o n  sp e c if ic a ll y  in d ic a te d  w as  th a t c h il d re n

o b v io usl y  il l w ith v o m it in g , abdom in al p a in , d ia r r h e a  o r  fe v e r  of  102 °F  o r  

m o re  sh ould  no t r e c e iv e  th e  v acc in e  fo r tw o re a s o n s :  a) to  av oi d p o ss ib le  

in te r f e re n c e  w ith th e  e f fe c t of  th e  v a c c in e , an d b) to  avo id  gi vi ng  th e  v a cc in e  

to  c h il d re n  who m ig h t be  in  th e  in cubati on  p e r io d  of a  n a tu ra ll y  a cq u ir ed  

p o li o v ir u s  in fe c ti o n . M in o r  r e s p i r a to r y  i l ln e s s e s ,  p e n ic il li n  s e n s it iv it y , 

o r  s te ro id  th e ra p y  w e re  n o t c o n tr a in d ic a ti o n s . In  th e  v a r io u s  c o u n tr ie s  

in  w hic h  m il li o n s  of  c h il d re n  had  re c e iv e d  th e  o ra l  v a c c in e  in  1959 an d e a r ly

19 60 , su rg ic a l o p e ra ti o n s  in  th e  th ro a t an d m outh  w e re  no t re g a rd e d  as 

c o n tr a in d ic a ti o n s , an d no  a s so c ia te d  c a s e s  of  p o li o m y e li ti s  w ere  en co u n te re d . 

A lthough th e re  is  a ls o  no th e o re ti c a l  re a s o n  wh y in fe c ti o n  w ith a tt en u a te d  

p o li o v ir u se s  sh ould  r e p r e s e n t  an  e x tr a  h a z a rd  to  p e r s o n s  w ith su ch  su rg ic a l 

o p e ra t io n s , it  w a s , n e v e r th e le s s ,  d e s i r e d  to  avo id  an y p o ss ib le  c o m p li ca ti n g  

s it u a ti o n s  in  co n n ec ti o n  w it h  to n s il le c to m ie s  an d ad en o id ec to m ie a  d u ri n g  th is

in it ia l  v acc in e  p ro g ra m  in  C in c in n a ti . A c co rd in g ly , th e  h ea lt h  d e p a r tm e n t
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re c o m m e n d e d  th a t th e  o ra l  v a c c in e  sh ould  not be  g iv en  to  c h il d re n  who  ha d ha d 

p h a ry n g e a l su rg e ry  w it h in  tw o w e e k s , an d a ls o  th a t e le c ti v e  to n s il le c to m ie s  

an d ad en o id ec to m ie a  sh ould  n o t be  p e rfo rm e d  on  v a c c in a te d  c h il d re n  o r  th e ir  

f a m il ia l  a s so c ia te s  fo r a t le a s t  2 w eeks a f te r  fe ed in g  th e o r e l  v a cc in e . S in ce  

th e  3 d if fe re n t ty pes of  o ra l  v a c c in e  w e re  g iv en  a t 4 -w eek  in te rv a ls  d u ri n g  th e 

p e r io d  of A p ri l 24 to  th e en d of J u n e , th is  m ean t in  e ff e c t th a t e le c ti v e  p h a ry n ­

g e a l s u rg e ry  w as  to  be su sp en d e d  u n ti l about th e  m id d le  o f Ju ly . A c tu all y , 

th is  re co m m e n d a ti o n  w as  fo r th e  m o st p a r t  not h eeded  b e c a u se  1677 tc n s il le c -  

to rm e s  a n d / o r  ad en o id ec to m ie s  w e re  p e rfo rm e d  in  only  11 C in c in n a ti  h o sp it a ls  

d u rin g  th e  p e r io d  of  A p ri l 15 to  Ju ly  14 . D ata  ob ta in ed  f ro m  5 of  th e se  h o s ­

p i t a l s ,  sh ow ed  a  to ta l of  1151 su ch  o p e ra ti o n s  fo r th e  sa m e  p e r io d  in  1959 as  

c o m p a re d  w ith 1129 in  19 60 . It  is  n o te w o rt h y , th e r e f o r e ,  th a t th e re  w ere  no 

c a s e s  of  p o li o m y e li ti s  in  an y of th e s e  c h il d re n  o r  in  th e  s e v e ra l  th ousa nd 

o th e r s  wh o had  to n s i ll e c to m ie s  an d a d en o id ec to m ie s  d u ri n g  th e  re m a in d e r  

of I9 6 0 .

R e a c ti o n s  to  O ra l V acc in e

No  im m e d ia te  r e a c ti o n s  w e re  r e p o r te d , an d th e r e  w e re  no  unusu al 

m an ife s ta tions  su b seq u en tl y  to  su g g e s t an y m in o r il ln e s s  sp e c if ic a ll y  a s s o ­

c ia te d  w it h  th e  o ra l  v a c c in e . A s w as  to  be  ex p ec te d  th e  u su a l ch ildhood 

d i s e a s e s  con ti nued  a s  b e fo re , and  th e re  w e re  m an y  in s ta n c e s  in  w hi ch  c h il ­

d r e n  b e c a m e  i ll  w it h in  a  day  o r  m o re  a f te r  v a cc in a ti o n . T h e re  w as  no  

in d ic a ti o n  th a t th e re  w as  an y m o d if ic a ti o n  in  th e c o u r s e  o f th e  il ln e s s  wh en  

m e a s l e s ,  ch ic ken pox  o r  m u m p s  o c c u r re d  sh o r tl y  a f te r  v e c c in a ti o n , ev an
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in th o se  few  wi th  m um ps  m en in g it is  or  ch ic ken po x en cep h a li ti s (s ee  su b se ­

qu en t d is c u ss io n  un de r su rv e il la n c e ).

Sa lk  V acc in e Sta tu s of  Pop ul at io n in C in ci nnati  

The  record s ob ta in ed  on the  ch ildre n giv en  th e o ra l vacci ne in dic at ed  

th e nu m be r of  d o ses of  Sa lk  v a cc in e  they  had had , and in  m o st  in st an ce s a ls o  

th e Salk  vacci ne st atu s of  th eir  paren ts . B ase d on an a n a ly s is  of  45 ,6 51  

r e c o r d s  of  p re -s ch o o l ch il d re n , who ca m e fo r th e o ra l v a cc in e  to  the  o ff ic e s 

of p r iv a te  p h y si c ia n s,  and to  10 of  the  34 c li n ic s , M r.  E . R . P cr te r  of  the 

C in ci nnati  Hea lth  D ep art m en t in dic at ed  tha t th e in c id en ce  o f 3 or  m ore d o ses  

of Salk  vacci ne was  73 per  cen t am on g th ose  that  cam e to  th e ph ysi ci an s and 

h o sp it a l c li n ic s  (p re dom in an tly fr om  m id dl e and hig her  in com e gr ou ps ) 53 

per  cen t am ong th ose  wh o ca m e  to a ll  c l in ic s , and on ly  34  p er ce nt am ong 

th ose  who cam e to  th e c li n ic s  in  th e p oorest  nei ghb orh oods.  The  record s 

on o ver  24 ,0 00  pare nts  o f p r e -sc h o o l ch ildre n  in d ic ate d  that  46 per  ce nt of  

th e fa th ers and 24 . 5 pe r cen t o f the m oth er s had  r ece iv ed  no t ev en  a si n g le

d o se  o f Sa lk  v accin e .

P o li o  An tibody Sta tu s Am on g P re -S ch o o l C hildre n Just  B ef ore

A dm in is tr ati on  of  Ora l V acc in e

Blood  sp ec im en s w ere  ob ta ined  by  ve nep unct ure  fr om  m ore  than 

700 ch il d ren  who cam e to  th e c li n ic s  and priv ate  p h y si c ia n s fo r ora l vacc in e 

at  th e end of  A p ri l,  I9 60. T he se r a  w er e screen ed  fo r  th e p resen ce  of an ti ­

bo dy  fo r the 3 ty pes  of  p o li o v ir u s by  ta st in g the e ff ec t o f 0 . 2 m l.  of  a 1:4 

dil uti on  o f un he at ed  se ru m  aga in st  ap pro xim ate ly  100 TCD^q (50% ti ss u e
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c u lt u re  d o se s) each  of th e 3 ty p es  of  p o li o v ir u s . The  s e r u m - v ir u s  m ix tu re s

w e re  in cu b a te d  fo r 4 h o u rs  a t 37 °C  an d o v e rn ig h t in  a  r e f r i g e r a t o r ,  b e fo re  

0.  2
m l.  q u a n ti ti e s  w e re  added  to  e ach  of  two m onkey  k id n ey  t is s u e  c u lt u re  

tu b es  con ta in in g  2 m l.  of  m e d iu m . T he cy to p a th o g en ic  e ff e c t w as  re c o rd e d

a t 3 to  4 day s and a t 8 d a y s , an d a  s e ru m  w as  re c o rd e d  a s  n eg a ti v e  whe n it

fa il e d  to  de la y  th e  a p p e a ra n c e  o f th e  cy to pa th ogen ic  e f fe c t.  T he d a ta  p r e ­

se n te d  in  ta b le  2 a re  b a sed  on  th is  m eth o d , w hic h  in  m o s t in s ta n c e s  d e te c ts

lo w -a v id it y  as  w el l as  h ig h -a v id it y  an tibody . With  few  e x ce p ti o n s  m o st  of  

th e s e  s e r a  w e re  a ls o  te s te d  q u a n ti ta ti v e ly  by th e  pH m e ta b o li c  in hib it io n  

t e s t  in  th e la b o ra to r ie s  of  th e  P it m a n -M o o re  an d W ye th  c o m p a n ie s , to  who m

we  a r e  deep ly  g ra te fu l fo r t h e i r  c o o p e ra ti o n . T he r e s u l t s  o b ta in ed  by th e

pH  te s t  in  on e of  th e se  la b o r a to r ie s  c o r re la te d  v e ry  w ell  w it h  th o se  we

o b ta in ed  by th e  cy to p a th o g en ic  t e s t ,  w hile in  th e  o th e r  la b o ra to ry  a c o n s id e r

a b le  n u m b er of  s e r a  w hic h we fo un d to  be p o s it iv e  a t 1:8  ( i . e .  both  tu bes 
a t z

p ro te c te d  ,1:4) in  th e  c y to p a th o g en ic  te s t  w ere  n eg a ti v e  a t 1:8  in  th e  pH te s t  - 

th is  o c c u r re d  w ith ty pe I in 18 s e r a ,  with  ty pe II in  7 s e r a ,  an d w ith  ty pe

III  in  42  s e r a .  No obvio us ex p la n a ti o n  fo r th e d is c re p a n c y  w as fo un d,

e s p e c ia l ly  s in c e  bo th  la b o r a to r ie s  a g re e d  to  fo llo w  th e s a m e  p ro c e d u re .

In  a  s m a ll  p ro p o r ti o n  o f s e r a  fr o m  both  u n v a cc in a te d  an d S a lk -

v a c c in a te d  c h il d re n , th e  pH m eth o d  in  bo th  la b o ra to r ie s  d e te c te d  an tibody

in  t i t e r s  of 8 to  64 , an d so m e ti m e s  ev en  h ig h e r , w hic h w as not d e te c te d  

by  o u r  cy to pa th ogen ic  t e s t  a t a  d il u ti o n  of  1:4 , d e sp it e  th e  p ro lo n g ed  in cu ­

b a ti o n  o f th e s e ru m -v ir u s  m ix tu re s  an d th e  e a r ly  re a d in g  of cy to path ogen ic
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e ff ec t.

A m ore  d eta il ed  an a ly si s of  th e an tib od y st u d ie s w il l be  prese n te d

in an ot he r co m m u nic ati on .

The  r e su lt s  sh ow n in  ta bl e 2 are  th ose  ob ta in ed  by the cy to path ogen ic  

te s t  and are  on ly  fo r ch il d ren  fr om  7 m on th s to 5 y e a r s  of  ag e in c lu s iv e , who 

eit h er  had no  Sa lk  v a cc in e  at  a ll  or  had  on ly  3 d o s e s . M os t of the ch il d ren , 

wh o had no  Sa lk  v a c c in e , cam e fr om  th e lo w er  in com e fa m il ie s , and th e te s ts  

on  th ei r se r a  se r v e  as an inde x to the sp on ta neo us d is sem in a ti o n  o f th e 3 ty pes 

of  po li ovir us in th is  po pul at io n gr ou p in  C in ci nnati  in  rec en t y e a r s . T h u s,  th e 

o ccu rren ce  of  40% p o s it iv e s  for type  I,  32% fo r ty pe II , and 26% fo r ty pe  III 

am on g th e ch il d ren ,a ged  7 mon th s to  23 m onth s,  witho ut  Sa lk  v accin e  in d ic a te s  

th at  a ll  3 ty pes  of  p o li o v ir u s  ha ve  be en  c ir cu la ti n g  rath er  ex te n si v e ly  du ring  

th e pre ce din g two y e a rs; ac tu a ll y , si n ce  th e 7 - to  11 -m onth -o ld  ch ild re n  in 

th is  grou p had as  hi gh  an  in ci den ce  of  th e 3 ty pes of an tib od y as  the 12- to  23- 

m onth -o ld  ch il d ren , m o st of th is  po li ov ir u s d is sem in a ti o n  m ust  ha ve  o ccu rred  

in  19 59 , a year in w hic h th e in ci den ce  o f p araly ti c  p o li o m y eli ti s  was  a ls o  

hig her  in  the  c it y  (2 7 c a s e s  in  1959 a s co m pare d w ith 15 in 1958 and 8 in 

19 57 ). The  in cid en ce  o f 88% , 87%, and 84% p o s it iv e s  r e sp ecti v e ly  fo r ty pes

I , II and III in  the 7 - to  2 3 -m onth -o ld  ch il d ren  of  th is  so c io -e co n o m ic  gro up, 

wh o had  had 3 d o ses  of  Salk  v a cc in e , obvio usl y  r e f le c ts  the co m bi ne d e ff ec t

of th e vaccin e  and natu ra l im m uniz ation .

Al thou gh  we ha d bl oo d sp ec im en s on on ly  9 p r e -sc h o o l ch ildre n  

witho ut  Sa lk  v a c c in e , fr o m  hi gh er  in com e fa m il ie s , it  i s ,  n e v e r th e le s s .
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e v id en t th at th e ex te n t of  n a tu r a l  im m u n iz a ti o n  am on g th em  w as  le s s  th an  

am ong th e lo w er in com e f a m i l ie s . T h u s , even  if  we  a s su m e  th a t n a tu ra l 

im m u n iz a ti o n  p la yed  no  r o le  in  th e  p ro d u c ti o n  of a n ti b o d ie s  am on g th e 7-  to  

2 3 -m o n th -o ld  c h il d re n  f ro m  th e  h ig h er in com e fa m i l ie s ,  wh o ha d ha d 3 d o se s  

of  S a lk  v a cc in e , it  is  ev id e n t th a t in  th is  g ro up  of  c h il d re n  no  antibody w as  

d e te c te d  in  a t le a s t  43% fo r  ty pe  I , 30% fo r ty pe II , an d 29% fo r ty pe II I.  

A nti body R esp o n se  to  O ra l V acc in e

The  antibody r e s p o n s e  w as d e te rm in e d  by  t e s t s  on  p a ir e d  se ru m  

sp e c im e n s  th a t w e re  o b ta in ed  fro m  ab out 600 c h il d re n  ju s t  b e fo re  th e o ra l 

v a c c in e  w as  giv en  a t th e  end  of A p ri l an d again  a t th e  end  of Ju ly , whi ch  

w as 4 to  5 w ee ks a f te r  th e  l a s t  of  th e  3 ty p es ha d been  fe d . Two ty pes of  

te s t s  w e re  c a r r ie d  o u t.  In  th e  C in c in n a ti  la b o ra to ry  w e u se d  th e  cy to p a th o - 

gen ic  te s t  m en ti oned  above  only  on  th e p o s tv a cc in a ti o n  s e r a  of  th e c h il d re n  

th a t la ck ed  on e o r  m o re  ty p e s  of  an tibody in  th e  p re v a c c in a ti o n  sp e c im en s ; 

th e s e  s e r a  w ere  te s te d  on ly  a t th e  1:4 an d 1:1 6 d il u ti o n s , an d a t lo w er 

d il u ti o n s  in  th e  few  in s ta n c e s  in  w hic h it  w as  in d ic a te d . In  th e  P it m a n -  

M o o re  an d W yeth la b o r a to r ie s  th e  p r e -  an d p o s t- v a c c in a ti o n  s e r a  w ere  

te s te d  si m u lt a n eo u s ly  an d q u a n ti ta ti v e ly  in  tw ofo ld  d il u ti o n s  f ro m  1:8 to  

1: 10 24  in  d u p li c a te , by  th e  pH  m eth o d , u si ng  s e r u m - v ir u s  m ix tu re s  th a t 

had  been  in cubate d  fo r 3 h o u r s  a t 37 °C  p r io r  to  ad d it io n  of  th e  c e l ls .

It  is  ev id en t f ro m  th e  d a ta  sh ow n in  ta b le  3 th a t , am on g th e 

c h il d re n  who re c e iv e d  a ll  3 ty p es  of th e o ra l  v a c c in e , th e r e  w e re  no ne  

who  fa il ed  to  develo p  an ti b o d y  to  a ll  3 ty p e s . Amon g th e  c h il d re n  w itho ut

an ti body  b e fo re  th e  o r a l  v a c c in e , l is te d  in  ta b le  3 , th e r e  w e re  22 t r ip le -
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n e g a ti v e s , an d th e  an ti b o d y  t i te r s  of 19 of  th e s e  w e re  d e te rm in e d  q u a n ti ta ­

ti v e ly  by  th e pH m eth o d  (se e  ta b le  4) . T he q u a n ti ta ti v e  t e s ts  on  S a lk -v a c c i-  

n a te d  c h il d re n , wh o a lr e a d y  ha d v a r io u s  le v e ls  o f an ti b o d y , in d ic a te d  th a t

th e  o ra l v a cc in e s  e x e r te d  a  m ark ed  b o o s te r  e ffe c t.  R e p re s e n ta ti v e  d a ta  on 

30 yo un g c h il d re n  f ro m  h ig h e r  in co m e f a m i l ie s , who  had  re c e iv e d  f ro m  1 to  

7 d o se s  of  S a lk  v a c c in e  p r io r  to  th e  o ra l  v a c c in e , a r e  sh ow n in  ta b le  5.

E x te n t of  In fe c ti o n  w it h  E n te r ic  V ir u se s  Am on g P re -S c h o o l C h il d re n  of

D if fe re n t S o c io -E c o n o m ic  G ro ups J u s t B e fo re  F e e d in g  of  th e T ype I V acc in e

T h e re  h ave  b e en  m an y o b se rv a ti o n s  in d ic a ti n g  th a t in fe c ti o n  w it h  

o th e r  e n te r ic  v i r u s e s  m a y  u n d er c e r ta in  co n d it io n s  in te r f e r e  w ith th e  im p la n ­

ta ti o n  o r ad eq u a te  m u lt ip li c a ti o n  of th e  o ra ll y  a d m in is te re d  p o li o v ir u s  v a c c in e  

s t r a in s  A cco rd in g ly  in  an y s c ie n ti f ic  e v a lu a ti o n  of th e  e f fe c ti v e n e s s  o f

th e  o ra l  v a cc in e  it  is  im p o r ta n t to  kn ow  th e  ex te n t of in fe c ti o n  w ith e n te r ic

v i r u s e s .  A noth er r e a s o n  fo r  a p re -v a c c in a ti o n  v ir o lo g ic  su rv e y  is  to  o b ta in  

an  in d ic a ti o n  of th e  e x te n t an d ty pe of  p o li o v ir u s  d is s e m in a ti o n  in  th e  c o m m u ­

n it y  p r io r  to  th e  in tr o d u c ti o n  of  th e v a cc in e  s t r a in s .  S in ce  th e  in c id e n ce  of

e n te r ic  v i r a l  in fe c ti o n  is  kn ow n to  be h ig h e r  am ong c h il d re n  in  lo w er s o c io ­

econom ic  g ro u p s an d in  in s ti tu ti o n s  ( n u r s e r ie s ,  o rp h a n a g e s , e t c . ) ,  th e

p r e s e n t  st udy in c lu d ed  c h il d re n  fr o m  h ig h e r  a s w e ll  a s  lo w er in com e fa m il ie s  

an d li m it e d  i t s e l f  to  th o se  li v in g  a t ho m e.

R e c ta l sw abs w e re  ob ta in ed  fro m  c h il d re n  wh o c am e  fo r o ra l  v a cc in e

a t  11 d if fe re n t c li n ic s  an d a t th e p r iv a te  o ff ic e s  of 44  p e d ia tr ic ia n s  on  th e

s ta f f  of th e C h i ld re n 's  H o s p it a l w hose  e x c e ll e n t c o o p e ra ti o n  m ade  th is  st u d y
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p o ss ib le . T he p h y s ic ia n s  w e re  su p p li ed  w it h  v ia ls  co n ta in in g  4 m l.  of  

la c ta lb u m in  h y d ro ly sa te  t is s u e  c u lt u re  m ed iu m  w it h  2 ,0 0 0  u n it s p e n ic il li n ,

2 m g . s tr e p to m y c in  an d 100 u n it s of  m y c o s ta ti n  p e r  m l.  T hey  w ere  d ir e c te d  

to  m o is te n  a  s te r i le  c o tt o n  sw ab  in  th is  fl u id , i n s e r t  i t  in  th e an a l c a n a l,  

m ove  it  about in  th e  r e c tu m  an d th en  r in s e  th o ro u g h ly  in  th e v ia l;  th e  p r o c e s s  

w as re p e a te d  w ith a n o th e r  sw ab . T he sp e c im en  b o tt le s  w e re  kep t in  an  

o rd in a ry  r e f r ig e r a to r  fo r  a few  h o u rs  to  not m o re  th an  48 h o u rs  u n ti l th ey  

w e re  b ro ugh t to  ou r la b o r a to r y ,  w h e re  th ey  w e re  s to re d  in  an  e le c tr ic  f r e e z e r  

a t ab ou t -6 5°C  u n ti l th ey  w e re  te s te d  in  t is s u e  c u l tu r e s .  E ach  sp e c im en  w as 

te s te d  in  both  rh e su s  k id n ey  an d hum an  e p it h e li o m a  (H E P 2) t is s u e  c u lt u re s  -

3 tu bes of  eac h  in o c u la te d  w it h  0.  2 m l.  p e r  tu be - w hic h  w e re  th en  o b se rv e d  

fo r  14 days w ith a p p ro p r ia te  ch anges of m ed iu m . T h is  double  ti s s u e  c u lt u re  

m et hod  g re a tl y  in c r e a s e d  th e  in c id en ce  of  v ir u s  is o la t io n s , as w as  a lr e a d y  

fo un d in  ou r s tu d ie s  in  th e  M exic an  c it y  of  T o lu c a  \  E ach  is o la te  w as again  

p a ssa g e d  in  m onkey  k id n ey  an d H E P 2 c e l ls  an d id e n ti f ie d  as a  p o li o v ir u s  o r  

n o n p o li o v ir u s by  q u a li ta ti v e  an d se ro lo g ic  p r o p e r t i e s .

T he r e s u l ts  o b ta in ed  on  sp e c im en s  f ro m  1 ,0 00  p re -s c h o o l c h il d re n  

(se e  ta b le  6 ),  in  a p p ro x im a te ly  equal n u m b e rs  in  th e  d if fe re n t ag e g ro u p s 

f ro m  <1 y e a r ,  1,  2 , 3 , 4 an d 5 y e a r s  f ro m  lo w er an d h ig h er in co m e f a m i l ie s ,  

in d ic a te d  th at : a) th e  in c id e n c e  of  n o n -p o li o  e n te r ic  v i r u s e s  as  w ell  as of  

p o li o v ir u s e s , w hic h  w a s  tw ic e  as hi gh  in  th e  lo w er in co m e  fa m il ie s , w as  

v e ry  low  by c o m p a r is o n  w it h  th e r e s u l ts  ob ta in ed  by th e  sa m e  te ch n iq u e  in  

c h il d re n  of  th e  sa m e  ag e  g ro up  in  T o lu c a , M exic o  b)  th is  low  in c id en ce
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o c c u r r e d  a t th e  en d of  A p ri l w hen  C in c in n a ti  w as a lr e a d y  h av in g  u n se a so n ab ly  

w a rm  w e a th e r (w ith te m p e ra tu r e s  as hig h a s 8 9 °F );  c)  th e  3 s t r a in s  of p o li o ­

v i r u s  w e re  a ll  ty pe I; d)  th e  a c tu a l sp o n ta neous c a r r i e r  r a te  of ty pe I p o li o ­

v i r u s  am ong th e se  c h il d re n  w as a lr e a d y  p ro b a b ly  about 1% (m u lt ip ly in g  th e  

a c tu a l in c id en ce  of  v i ru s  r e c o v e ry  by  a fa c to r  of  3 on  th e  b a s is  of  p re v io u s ly  

r e p o r te d  s tu d ie s^ ) . It  w as th u s  ev id en t th a t m an y  h u n d re d s  o f p re -s c h o o l 

c h il d re n  w e re  a lr e a d y  d is s e m in a ti n g  ty pe I p o li o v ir u s  a t th e  en d of  A p ri l in  

C in c in n a ti  b e fo re  th e  ty p e  I p o li o v ir u s  v a cc in e  w as a d m in is te re d .

S in ce  100% of th e  c h il d re n  w ithout an ti body  fo r  ty pe  I p o li o v ir u s  

d ev e lo p ed  su ch an tibody a f te r  th e  o ra l  v a cc in e  (se e  ta b le  3 ),  th e  q u est io n  

a r o s e  w h e th e r o r  no t th e re  w as  s ig n if ic a n t in te r f e re n c e  in  th e  c h il d re n  fro m  

w hom  n o n -p o li o  e n te r ic  v i r u s e s  w e re  re c o v e re d  ju s t  b e fo re  th ey  re c e iv e d  th e  

o r a l  v a c c in e . P a ir e d  s e ru m  sp e c im e n s  w e re  a v a il a b le  on  9 su ch  c h il d re n ;

3 o f th e s e ,  w ith s im il a r  h ig h  t i t e r s  of  ty pe I an ti body  in  th e  p r e -  an d p o s t ­

v a c c in a ti o n  s p e c im e n s , p ro b a b ly  w e re  not in fe c te d  b e c a u se  of sp ec if ic  in te s ­

t in a l  r e s i s ta n c e ;  in  th e  re m a in in g  6 th e re  w as  ev id en ce  of m u lt ip li c a ti o n  of  

ty p e  I v i r u s ,  b e ca u se  4 w it h o u t d e m o n s tr a b le  an ti body  in  th e  p re -v a c c in a ti o n  

s e ru m  ex h ib it ed  h ig h t i t e r s  in  th e  p o s t- v a c c in a ti o n  s e r u m ,  an d th e 2 o th e rs  

sh ow ed  a  m ark e d  in c r e a s e  in  t i t e r  in  th e p o s t- v a c c in a ti o n  sp e c im e n . T h ese  

d a ta ,  of  c o u r s e ,  do  not p ro v e  th a t th e re  m ig h t no t h av e  b e en  so m e  in te r fe re n c e  

in i t ia l ly ,  w hic h su b seq u en tl y  d is a p p e a re d , p e rm it ti n g  e it h e r  th e  o r ig in a ll y  

in g e s te d  v acc in e  vi ru B o r  v i ru s  a cq u ir ed  by  c o n ta c t w it h  o th e r  v acc in a te d  

c h il d re n  to  m u lt ip ly  in  th e m . A t an y r a te  i t  w ou ld  a p p e a r  th a t u n d e r th e

68776 0 —61------14
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co n d it io n s of  th e co m m u n it y -w id e  u se  of  th e o ra l  v a c c in e , ev en  th e sm a ll  

n u m b er of  c h il d re n  who w e re  in fe c te d  w ith o th e r  e n te r ic  v i ru s e s  devel oped  

im m u n it y .

S p re ad  of P o l io v ir u s  f ro m  V acc in a te d  to  U n v acc in a te d  W ith in

th e  F a m il y  an d O u ts id e

Man y p re v io u s  s tu d ie s  have sh ow n th a t c h i ld r e n ,  e sp e c ia ll y  v e ry  

yo un g c h il d re n , in fe c te d  w it h  p o li o v ir u s  v a cc in e  s t r a in s  can  sp re a d  th e 

in fe c ti o n  to  su sce p ti b le  in ti m a te  c o n ta c ts  - th e d e g re e  v a ry in g  ch ie fl y  w ith 

th e  ag e of  th e c h il d re n , th e  n u m b er of  c o n ta c ts  w it hou t n a tu ra ll y  a cq u ir ed  

im m u n it y , an d hygie n ic  co n d it io n s  1 0 » 1 2-1 5 . We to ok  ad v an ta g e  of  th e  fa c t 

th a t th e  o ra l v acc in e  p ro g ra m  in  th e sc h o o ls  did  not b eg in  u n ti l 2 1 /2  to  3 

w eeks a f te r  th e p re -s c h o o l  c h il d re n  ha d re c e iv e d  th e  ty p e  I v acc in e  to  d e t e r ­

m in e  how m uch  sp o n ta n eo u s  sp re a d  of  p o li o v ir u s  th e r e  m ay  hav e o c c u r re d  

am ong u n v acc in a te d  c h il d re n  w it h  an d w it hout f a m il ia l c o n ta c t w ith o ra ll y  

v a cc in a te d  p re -s c h o o l c h il d re n . We te s te d  r e c ta l  sw ab s fro m  a to ta l of  291 

c h il d r e n , ab out equal ly  d iv id ed  am on g lo w er an d h ig h e r  in co m e fa m il ie s , an d 

th e  r e s u l ts  a r e  sh ow n in  ta b le  7.  T w en ty  s t r a in s  of  p o li o v ir u s  w e re  is o la te d  

an d a ll  w e re  ty pe I.  A lt hough th e  n u m b ers  in  an y one c a te g o ry  a re  not v e ry  

la r g e  it  is  ev id en t that*, a)  a  m a rk e d  in c re a s e  in  d is s e m in a ti o n  of  ty pe I p o li o ­

v iru s  ha d o c c u r re d , b) th e  in c id e n ce  w as  th e  sa m e  am ong  3 ch o o l- age  c h il d re n  

w h e th e r o r  not th ey  ha d f a m il ia l  c o n ta c t w ith an  o ra ll y  v a cc in a te d  c h il d , c)  

am ong u n vacc in a te d  p re - s c h o o l  c h il d re n  in  th e  lo w er in co m e  fa m il ie s  th e 

in c id e n ce  of  sp re a d  se e m e d  d e fi n it e ly  h ig h e r  w it h in  th e  fa m il y  th an  o u ts id e .



PO LIO VA CC INES 207

d) p o li o v ir u s  was  r e c o v e re d  tw ic e  as oft en  f ro m  th e  s c h o o l- a g e  c h il d re n  in  

th e  h ig h e r  in co m e fa m il ie s  th an  in  th e lo w er in com e fa m il ie s  - th is  p a ra d o x  

m o s t li k e ly  bei ng due to  th e  fa c t th a t m o re  c h il d re n  of  th is  ag e  gro up  in  th e 

lo w er in co m e fa m il ie s  h ave  n a tu ra ll y  a e o u ir e d  im m u n it y  an d th e re fo re  p a r t ia l  

o r  c o m p le te  in te s ti n a l r e s i s t a n c e .  If  th e  in c id e n ce  of a c tu a l v ir u s  re c o v e ry  

is  m u lt ip li e d  by  a  fa c to r  of  3 to  o b ta in  an  e s t im a te  of  th e  n u m b e r  th a t m ay  

a c tu a ll y  have bee n in fe c te d  d u ri n g  th is  p e r io d  (b a sed  on  d a ta  in  o u r T o lu ca  

st u d y  3 ),  it  is  ev id en t th a t a  v e ry  la rg e  p ro p o r ti o n  of  su s c e p ti b le  p re -s c h o o l 

an d sc h o o l- ag e  c h il d re n  - and  p ro b ab ly  a ls o  th e  yo un g p a re n ts  of  p re -s c h o o l 

c h il d re n  - who di d no t r e c e iv e  th e  o ra l v a cc in e  d i r e c tl y  b e ca m e  in fe c te d  by

c o n ta c t.

P e r s i s te n c e  of  P o l io v ir u s e s  Am on g V acc in a te d  an d U nvacc in at ed

T he p e r s i s te n c e  of p o li o v ir u s  am ong o ra ll y  v a c c in a te d  v<as f i r s t  

s tu d ie d  in  a  gro up  of 587 p e rs o n s  ab out 1 m onth  a f te r  th ey  had  re c e iv e d  th e 

l a s t  of  th e  3 ty p es of  v a cc in e  in  th e  o rd e r  of  I - II I - I l a t m on th ly  in te rv a ls . 

T h u s  th e  sp e c im en s w e re  c o ll e c te d  about 3 m o n th s a f te r  ty p e  I , about 2 

m o n th s  a f te r  ty pe II I,  an d 1 m onth  a f te r  ty pe II . It  is  no t s u r p r i s in g , 

th e r e f o r e ,  to  no te  in ta b le  8 th a t am on g th e  145 s t r a in s  o f p o li o v ir u s  th at 

w e re  re c o v e re d  th e re  w as  n o t a  si n g le  ty pe I . T ype  II I w as s t i ll  re c o v e re d  

f ro m  about 4% of  th e  c h il d re n  (24  s tr a in s )  2 m o n th s a f te r  in g e s ti o n , w hi ch  

a c tu a ll y  m ean s  th a t a t th e  en d of  Ju ly  an d e a r ly  A ugust  th e r e  w e re  s t i ll  a t 

l e a s t  3 ,0 0 0  of  th e  v a c c in a te d  p re -s c h o o l  c h il d re n , an d p ro b a b ly  m an y  c o n ­

t a c t s ,  s t i l l  d is se m in a ti n g  ty p e  II I p o li o v ir u s  in  th e  C in c in n a ti  a r e a . The
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ty p e  II  v i r u s ,  w hi ch  w as  fe d la s t, w a s  s t i ll  bein g e x c re te d  by  an  am azi ng ly  

h ig h  p ro p o rti o n  of  v acc in a te d  p e r s o n s  in  su ff ic ie n t c o n c e n tr a ti o n  to  b~

d e te c te d  in  th e m in u te  am ount of fe ca l m a tt e r  th a t is  o b ta in a b le  on a r e c ta l  

sw ab . It  sh ould  be  no te d  h e r e  th a t th e  m a jo r it y  of  th e s e  ty p e  II  s t r a in s  w e re  

re c o v e re d  in  th e  H E P 2 c u lt u re s  an d not in  th e m onkey  k id n ey  c u l tu r e s ,  w hi ch  

le d  us to  c a r r y  ou t a  s e r i e s  of  t e s t s  th a t sh ow ed  th a t th e  li n e  of H E P 2 c e ll s  

we  w e re  usi ng  was  m o re  s e n s it iv e  to  th e  ty pe I an d ty pe II  v a cc in e  s t r a in s ,  

bu t n o t th e  ty pe III  o r  w ild  ty pe I s t r a in s ,  th an  a re  r h e s u s  k id n ey  c e l ls . At 

an y r a t e ,  it  is  ev id en t th a t a t th e  en d of  Ju ly , th e re  w e re  p ro b a b ly  at  le a s t 

15 ,0 00  v acc in a te d  p re -s c h o o l c h il d re n  s t i l l  sh eddin g  ty pe  II  v i r u s ,  not to  

m en ti o n  th o se  who m u st have b e e n  in fe c te d  by  c o n ta c t.  I t is  a ls o  n o te w o rt h y , 

th a t in  th e  h ig h er in co m e f a m i l ie s ,  th e in c id en ce  of  ty pe II v i ru s  e x c re ti o n  

w as  a s  h ig h  am on g th e  sm a ll  n u m b e r  of  v acc in a te d  p a r e n ts  an d sc h o o l- ag e  

c h il d re n  a s  am ong th e  p re -s c h o o l  c h il d re n , su g g esti n g  th a t a  h ig h  p ro p o rt io n  

of  th em  had  no  n a tu ra ll y  a c q u ir e d  im m u n it y  fo r th is  ty pe of  p o li o v ir u s .

In  vi ew  of  th e ab ov e r e s u l t s  it  w as  of  p a r ti c u la r  in te r e s t  to  sa m p le  

a  l a r g e  n u m b e r  of  o ra ll y  u n v a cc in a te d  a s w ell  as  v a cc in a te d  c h il d re n  a t th e  

en d o f S e p te m b e r , w hi ch  is  on e of th e  peak  m onth s fo r  d is s e m in a ti o n  of  

e n te r ic  v i ru s e s  in  C in c in n a ti , to  d e te rm in e  w h e th e r th e  m a s s iv e  d is s e m i­

n a ti o n  o f th e s e  a r ti f ic a ll y  in tr o d u c e d  p o li o v ir u se s  is  s e l f - l im i te d ,  a s we 

fo un d it  to  be  in  T o lu c a , M exic o  \  o r  w h e th er it  p e r s i s te d  e sp e c ia ll y  in  

th e  c h il d re n  wh o did  no t r e c e iv e  th e  o r a l  v a cc in e . A c co rd in g ly  we te s te d  

620 u n v a cc in a te d  an d 680 v a c c in a te d  c h il d re n  - a to ta l of  1300  - ag ed  1 m on th
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to  16 y e a rB , f ro m  both  lo w er an d h ig h er in com e f a m il ie s . T he c h ie f  r e s u l t s ,  

sh ow n in  ta b le  9 , m ay  be  su m m a r iz e d  a s fo ll o w s.  In  th e  lo w er in co m e fa m il ie s : 

a)  no  p o li o v ir u se s  of  an y ty pe  w e re  re c o v e re d  fr o m  th e  o ra ll y  v acc in a te d  p r e ­

sc h o o l c h il d re n , a lt hough  th e is o la ti o n  of  o th e r  e n te r ic  v i r u s e s  w as  now a t a 

p eak  r a te  of  23%; b) f ro m  258 o ra ll y  u n v acc in a te d  c h il d re n , ag ed  1 m on th  to  

5 y e a r 6 , tw o s tr a in s  of ty pe  II  p o li o v ir u s  w e re  r e c o v e re d  - one fr o m  a  5-  

m o n th -o ld  bab y who w as  a  s ib li n g  of  a v a cc in a te d  2 - y e a r - o ld  c h il d , an d th e  

o th e r  f ro m  a 1- y e a r -o ld  bab y w it hout kn ow n c o n ta c t;  c)  no  p o li o v ir u se s  w ere

re c o v e r e d  fr o m  e it h e r  th e u n v acc in a te d  o r  th e v a cc in a te d  sc h o o l c h il d re n

m o s t of who m  ha d re c e iv e d  on ly  th e  ty pe  I v a cc in e  in  th e  m id d le  of  May , an d

th e r e f o r e  can  be  c o n s id e re d  u n d e r  th e  u n v acc in a te d  c a te g o ry  a s  re g a rd s  th e  

ty pe  II an d III  v i ru s e s . In  th e  h ig h e r  in com e f a m il ie s : a) no  p o li o v ir u se s  w e re  

re c o v e re d  fr o m  an y of th e  330 u n v acc in a te d  c h il d re n , n o r  f ro m  a g ro up  of  55 

sc h o o l c h il d re n  who had  r e c e iv e d  on ly  ty pe I v a cc in e  in  m id -M a y , n o r fr o m  

th e 240 v a cc in a te d  p re -s c h o o l  c h il d re n ; b) on ly  on e s t r a in  of ty pe  II p o li o v ir u s  

w as r e c o v e re d  fr o m  a  1 3 -y e a r -o ld  ch il d  -- one of 105 sc h o o l c h il d re n  te s te d  

wh o h ad  re c e iv e d  a ll  3 ty p es  of th e  o ra l  v a cc in e  - in d ic a ti n g  th a t th e  ty pe  II 

v a c c in e  v i ru s  can  in  an  o c c a s io n a l p e rso n  co n ti n u e  to  be  e x c re te d  fo r a t le a s t  

3 m o n th s . T h ese  d a ta  c le a r ly  in d ic a te  th e s e l f - li m it e d  n a tu re  of  th e d i s s e m i­

n a ti o n  of p o li o v ir u s e s , whe n th ey  a re  in tr o d u ced  on  a  m a s s iv e  s c a le  w ithi n 

a  s h o r t  p e r io d  am on g th e  p re - s c h o o l  c h il d re n  in  a c o m m u n it y . T ab le  10 

p r e s e n t s  a  su m m ary  of  a ll  th e  v ir u s  is o la ti o n  d a ta  on ly  on  p r e -s c h o o l  c h i l ­

d re n  a t d if fe re n t ti m e s  a f te r  a d m in is tr a ti o n  of  th e  3 ty p es  of  o r a l  v a cc in e . It
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is  e v id en t th a t d is se m in a ti o n  of  th e p o li o v ir u se s  w as h a lt e d  a t a  ti m e  of  y e a r 

th a t w as m o st conduci ve  to  th e  s p re a d  of  e n te r ic  v i r u s e s .  T h e  on ly  p o li o v ir u s  

th a t s t i l l  p e r s is te d  w as  ty pe II , th e  la s t  of  th e  v a cc in e  s t r a in s  to  be fe d 3 

m o n th s e a r l i e r ,  and th a t w as  re c o v e re d  fro m  on ly  2 u n v a cc in a te d  yo un g b a b ie s  

in  th e  lo w er in co m e fa m il ie s  am ong a to ta l of  948  p r e - s c h o o l  c h il d re n  te s te d  

in  a ll  c a te g o r ie s .

C li n ic a l and V ir o lo g ic  S u rv e il la n c e  of  S u sp ec te d  In fec ti o n s  of  N erv ous

S yste m  D uri ng  an d A ft e r O ra l V acc in e  P r o g r a m  

C a re fu l c li n ic a l an d v ir o lo g ic  s u rv e il la n c e  of a ll  p a ti e n ts  w ith an y 

m a n if e s ta ti o n s  su gg est in g  p o s s ib le  n o n b a c te r ia l in fe c ti o n  of  th e  n e rv o u s  s y s ­

te m  w as in s ti tu te d  a t th e  v e ry  beg in n in g  of  th e o ra l  v a c c in e  p ro g ra m  and 

co n ti n u ed  u n ti l th e en d of I9 60 , P a ti e n ts  w ith  an y d e g re e  of n uchal o r  sp in a l 

r ig id it y  a s so c ia te d  w ith a  fe b r i le  i l ln e s s ,  an d th o se  w it h  fa c ia l  o r o th er 

p a r a ly s i s ,  o r w ith  e n c e p h a li ti c  s ig n s ,  w e re  h o sp it a li z e d  an d su b m it te d  to  

a d ia g n o s ti c  lu m b ar p u n c tu re . By  sp e c ia l a r ra n g e m e n t w it h  a ll  C in cin n a ti  

h o s p i ta l s ,  c e re b ro s p in a l f lu id , r e c t a l  sw ab s , p h a ry n g e a l sw ab s and bl oo d 

w e re  o b ta in ed  on  a d m is s io n , an d o u r  la b o ra to ry  w as  im m e d ia te ly  no ti fi ed . 

Two o f us (R . H . M. an d I.  S . )  c li n ic a ll y  ex am in ed  an d fo ll ow ed  up  a lm o s t 

a ll  of th e  re p o rte d  c a s e s .  Im m e d ia te ly  a f te r  a d m is s io n  to  th e  h o sp it a l an 

a tt e m p t w as m ad e to  o b ta in  tw o c o n se cu ti v e  s to o l s p e c im e n s , o r  en em a  

r e tu r n s  if  th e  p a ti e n t w as  c o n s ti p a te d , an d a n o th e r blo od  sp e c im e n  1 wee k 

a f te r  a d m is s io n . A sp e c ia l e f fo r t  w as m ad e to  o b ta in  p e r m is s io n  fo r 

n e c r o p s ie s  on  fa ta l c a s e s .  T h e  sp e c im e n s  fo r v ir o lo g ic  st u d y  w ere
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in o cu la te d  in  r h e s u s  k id n ey  c u lt u re s  (3 to  5 tu b es  p e r  sp e c im e n ) , w hic h w e re  

o b se rv e d  fo r 14 d ay s w it h  a  ch an ge of  m ed iu m  at 8 d a y s . S e ro lo g ic  te s t s  fc r  

p o li o v ir u s  an d o th e r  a n ti b o d ie s  w e re  c a r r i e d  out w hen  th ey  w e re  n e c e s s a r y

to  e lu c id a te  th e  d ia g n o s is .

D uri ng  th e e n ti r e  p e r io d  we  in v e s ti g a te d  a  to ta l  o f 57 p a ti e n ts  f ro m  

C in c in n a ti  an d th e  r e m a in d e r  of H am il to n  C o u n ty , an d an  ad d it io n a l 30 p a ti e n ts  

wh o w e re  a d m it te d  to  C in c in n a ti  h o sp it a ls  m o s tl y  f ro m  n e ig h b o ri n g  Ohi o an d

In d ia n a  co u n ti e s  w it h in  a  r a d iu s  of  about 50 m il e s . P r i o r  to  th e  o ra l  v a cc in e

p r o g r a m ,  on e c a s e  of p a ra ly ti c  p o li o m y e li ti s  w as r e p o r te d  to  th e  h e a lt h  

d e p a r tm e n t in  A p r il , but o u r  in v es ti g a ti o n s  sh ow ed  th a t th e  d ia g n o s is  w as  

n o t w a r ra n te d  on  e it h e r  c li n ic a l  o r  v ir o lo g ic  g ro u n d s; th is  w as a  p a ti e n t w it h  

an  a n te ce d e n t h is to ry  of  u p p e r  r e s p i r a to r y  in fe c ti o n  fo ll ow ed  by  p a r t ia l  p a r a l ­

y s i s  of on e le g  w ith in c r e a s e d  deep  te ndon r e f le x e s  an d no p le o c y to s is , no  

d e m o n s tr a b le  p o li o v ir u s  in  th e  s to o ls , no  a n ti b o d ie s  fo r  e it h e r  ty pe  I o r  IH 

p o li o v ir u s  and a low t i t e r  o f h ig h -a v id it y  an ti body  fo r  ty p e  II , w hic h w as th e  

s a m e  in  th e  e a r ly  acu te  an d c o n v a le sc e n t p h a se  s e r u m  s p e c im e n s . D uri ng 

th e  re m a in d e r  of  th e  y e a r  a  g r e a t  v a r ie ty  of c li n ic a l  s y n d ro m e s , l is te d  in  

ta b le  11 , w e re  e n c o u n te re d  am ong v acc in a te d  an d u n v a cc in a te d  p e rso n s . 

D u ri n g  th e  p e ri o d  of  o r a l  v a c c in e  a d m in is tr a ti o n  an d th e  su b seq u en t m onth s 

o f Ju ly  an d A ugust  th e re  w as n o t a  s in g le , c li n ic a ll y  d ia g n o sed  c a s e  of

p o li o m y e li ti s  in  C in c in n a ti  o r  th e  re m a in d e r  of  H a m il to n  C oun ty .

On  S e p te m b e r 10 w it h in  13 days a f te r  r e tu rn in g  to  C in c in n a ti  f ro m

an  8 w e e k s ’ st ay  in  M a s s a c h u s e tt s , an  u n m a rr ie d  2 5 -y e a r -o ld  m an  deve lo p ed
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p a ra ly ti c  p o li o m y e li ti s , w hic h we sh ow ed  to  be  due to  ty pe I p o li o v ir u s  both  

by  v ir u s  is o la ti o n  an d c o n c u r re n t  dev e lo p m en t o f an ti b o d y . T h is  p a ti e n t ha d

n e v e r  had  e it h e r  Salk  v a c c in e  o r  th e  o ra l  v a cc in e  an d had  no  kn ow n c o n ta c t

w ith an y o ra ll y  v a c c in a te d  p e rso n . S in ce  in  h um an  b e in g s  th e  in cubati on  

p e r io d  bet w ee n kn ow n is o la te d  e x p o su re s  an d d e v e lo p m en t of  p a ra ly s ip  is  

kn ow n to  be  a s lo ng  a s  36 d a y s , w ith an  a v e ra g e  o f 1 7 days an d in  o ra ll y  

in fec te d , is o la te d  c h im p a n z e e s  as long  a s 31 d a y s , w it h  an  a v e ra g e  of  16 

d ays we  b e li e v e  i t  to  be  m o st p ro b ab le  th a t th is  p a ti e n t c o n tr a c te d  h is  

in fe c ti o n  w hil e he  w as  aw ay  fro m  C in c in n a ti . T h is  w as th e  on ly  c a s e  of  

p a r a ly s i s ,  du e to  a  p o l io v iru s , th a t o c c u r re d  in  C in c in n a ti  an d H am il to n  

C ounty  du ri n g  th e  e n t i r e  y e a r  of  I9 60. T h e re  w e re , h o w e v e r , a n u m b er of 

o th e r  c a s e s  w ith v a ry in g  p a ra ly ti c  m a n if e s ta ti o n s  am ong v acc in a te d  an d u n ­

v a cc in a te d  (l is te d  as  e n c e p h a lo m y e li ti s , fa c ia l p a r a l y s i s ,  in fe c ti o u s p o ly ­

n e u r i t i s ,  in tr a c r a n ia l  h e m o rrh a g e  in  ta b le  11 ), w hic h  w e re  not a s so c ia te d  

w it h  in fe c ti on  by p o l io v iru s e s . W ith ou t c r i t i c a l  c li n ic a l an d v ir o lo g ic  s tu d ie s  

so m e  of  th e se  m ig h t h a v e  been  re p o rte d  as  p o l io m y e li ti s . T h u s , th e 2 c a s e s  

of fa c ia l p a r a ly s i s ,  w e re  w ithout fe v e r o r  p le o c y to s is , an d w ere  a s s o c ia te d  

w it h  e a ra c h e  o r  c li n ic a ll y  d is c e rn ib le  o ti ti s  m e d ia . T h e  3 c a s e s  of  in fec ti o u s  

p o ly n e u r it is , a ll  of th e m  fa ta l,  w e re  c li n ic a ll y  c h a r a c t e r i s t i c ,  ex cep t th a t 2 

of  th e m , w ith th e e x p e c te d  a b se n ce  of  p le o c y to s is , ex h ib it ed  no  in c re a s e  in  

c e re b ro s p in a l  fl u id  p ro te in  - an d y e t n e c ro p sy  s tu d ie s  on  th e se  tw o p a ti e n ts  

re v e a le d  th e c h a r a c te r i s t i c  le s io n s  of  in fe c ti o u s  p o ly n e u r it is . T he 2 c a s e s ,  

li s te d  a s  e n c e p h a lo m y e li ti s  a s so c ia te d  in  on e in s ta n c e  w it h  C o x sa ck ie  B 4 an d
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in  th e  o th e r  w ith EC HO 6 , m ig h t hav e been  re p o r te d  a s  p o li o m y e li ti s  if  it  ha d 

n o t b e en  fo r o u r v ir o lo g ic  s tu d ie s , an d b r ie f  m en ti o n  of th e i r  h is to ry  an d 

c li n ic a l  fi nd in gs m ay  be  il lu m in a ti n g .

T he C o x sack ie  B 4 c a s e  o c c u rre d  in  H a m il to n  C o u n ty , ad ja cen t to

C in c in n a ti , in  a 2 0 -m o n th -o ld  b ab y , wh o ha d ha d 3 d o se s  of Sal k  v acc in e  (t he 

l a s t  in  M a rc h , I9 60 ) an d ty p e  I an d ty pe III  o r a l  v a c c in e s  a t th e  en d of  A pri l 

an d M ay  re sp e c ti v e ly . He b e c a m e  il l S e p te m b e r 9 w it h  fe v e r  of  104°,  c o n ­

v u ls io n s  an d u p p er r e s p i r a to r y  in fe c ti o n  fo r w hic h he  re c e iv e d  in tr a m u s c u la r  

in je c ti o n s  of  a n ti b io ti c s  in  b o th  b u tt o c k s . On  S e p te m b e r  11 he  w as  o b se rv ed  

to  d ra g  h is  r ig h t fo o t,  w hic h  p ro g re s s e d  to  a  d e fi n it e  fo o t d ro p  an d d e c re a s e d  

m o ti o n  a t r ig h t knee w 't h , h o w e v e r , d e fi n it e  lo s s  of  se n sa ti o n  to  p in -p r ic k  

o v e r  th e  r ig h t fo o t,  an d a r e a s  of  in d u ra ti o n  w e re  fo un d *n th e  bu tt o ck s a t th e

s i te s  o f th e  p re v io u s  in tr a m u s c u la r  in je c ti o n s . A lthough th e re  w as r.o n u ch al 

r ig id i ty , th e re  w as  a  p le o c y to s is  of  133 le u k o cy te s  w it h  77/o m o n o cy te s . C o x ­

s a c k ie  B 4 v ir u s  w as  is o la te d  fro m  h is  s to o ls , an d t e s t s  on  p a ir e d  s e ru m  

sp e c im e n s  sh ow ed  no  ch an g e  in  th e  hig h t i t e r s  of h ig h -a v id it y  antibody fo r 

a ll  3 ty p es  of  p o l io v ir u s . T w o m onth s l a t e r ,  th e  p a r a ly s i s  an d s e n so ry  

d e fe c t w e re  s t i ll  th e  s a m e . T h e re  is  no  q u esti o n  th a t he  had  a  C o x sa ck ie  

B 4 in fe c ti o n , an d th e  p le o c y to s is  in d ic a te s  th a t he  had  in v o lv em en t oi  th e 

c e n t r a l  n e rv o u s  s y s te m , b u t it  is  not c le a r  w h e th e r h is  fo ot d ro p  an d & en so ry  

d e fe c t a r e  du e to  a  n e rv e  in ju ry  fo llow in g in tr a m u s c u la r  in je c ti o n  of  a n ti ­

b io ti c s  o r  C o x sa ck ie  B 4 , o r  bo th .

T he EC HO  6 c a s e  o c c u r re d  in  H am il to n  C o u n ty , a d ja ce n t to  C in c in n a ti
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in  a  6 -y e a r-o ld  g i r l  wh o h ad  ha d 3 d o se s  of  S a lk  v a c c in e  (t he la s t in  19 59 ), 

an d th e  ty pe I o ra l  v a cc in e  in  m id -M ay , I9 60 . On 9 -2 3 -6 0  sh e devel oped  a 

fe b r i le  a s th m a ti c  b ro n c h it is  fo r w hic h sh e  w as g iv en  an  in tr a m u sc u la r  in je c ­

ti o n  of  a d ren a li n  an d p e n ic il li n  in  bo th  b u tt o ck s;  4 d a y s  l a te r  sh e  ha d pa in  in  

both  bu tt ocks an d w as n o te d  to  li m p . On  9 -2 8 , a f e b r i le ,  but neck  s ti ff  an d 

p a r a ly s i s  of  le ft  le g . H o sp it a li z e d  9-2 9 ; p le o c y to s is  of 180 m o n onucle ar 

le u k o c y te s ; fl accid  p a r a ly s i s  of m o st of le ft  le g w it hout an y d is tu rb a n c e  in  

s e n sa ti o n  o r  p o si ti o n  s e n s e . T e m p e ra tu re  fl u c tu a te d  f ro m  9 8 .6 °  to  1 0 0 .6 °  

fo r  3 d a y s . So m e u r in a r y  re te n ti o n  w it h  d is te n ti o n  of b la d d e r  f ro m  9 /  30  to  

1 0 / 11 . EC HO  6 v ir u s  w as re c o v e re d  fr o m  s to o ls  o b ta in e d  on  9 / 29 , 9 /3 0 ,  

1 0 /7  an d 10/ 10 , an d whe n te s te d  a g a in s t th e  p a t ie n t 's  s t r a in  th e t i t e r  of  

an ti body  w as  <4 in  th e  9 / 29  s e ru m  and 125 in  th e  10 / 18 s e ru m . T he p a ti e n t 

had  h ig h t i t e r s  of  h ig h -a v id it y  an tibody  fo r a ll  3 ty p es  o f p o li o v ir u s  in  th e 

9 /  29 s e ru m , whi ch  r e m a in e d  th e sa m e  in  th e  10 / 11 an d 10 / 18 sp e c im e n s , 

p o in ti ng  a g a in s t c o n c u r re n t  in fe c ti o n  w ith an y p o l io v iru s . On  10/ 3 a r ig h t 

fa c ia l p a ra ly s is  a ff ec ti ng  o n ly  th e  m outh  w as n o te d , on  1 0 /6  b il a te ra l  p a ro ti t is  

a p p e a re d , an d on  10/ 8 th e  fa c ia l p a ra ly s is  w as no  lo n g e r  e v id en t.  T he fa c t 

th a t  th e  10 / 7 /6 0  s e ru m  s t i l l  w as n eg a ti v e  fo r  m u m p s , v i r a l  co m p le m en t 

fi x in g  an ti b o d y , w hi ch  a p p e a re d  in  th e 10/ 18/ 60 s e r u m ,  wou ld  e li m in a te  

th e  m u m p s v ir u s  f ro m  c o n s id e ra ti o n  in  th e e ti o lo gy  of th e  e a r l ie r  n e u ra l 

m a n if e s ta ti o n s , but th e re  re m a in s  so m e doubt w h e th e r a  lo ca li z ed  in f la m ­

m a to ry  p ro c e s s  in  th e  p a ro ti d  g la nd  m ay  have p ro d u c ed  th e  lo w er fa c ia l

p a r a ly s i s  a t l e a s t  3 d a y s  b e fo re  g ro s s  sw ell in g  of th e  p a ro ti d , o r w heth er
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th is  w as a  t r a n s it o ry  s u p ra n u c le a r  fa c ia l p a r a ly s i s .  On  1 / 1 4 / 61 (3 1 /2  

m o n th s  la te r )  th e re  w as s t i l l  r e s id u a l  p a ra ly s i s  o f th e  le f t l e g , al th ough

so m e  r e tu r n  of  m u sc le  p o w er w as ev id en t.  A ltho ug h m an y  in s ta n c e s  of

p a r a ly s i s ,  a s so c ia te d  w it h  ECHO 6 v ir u s  have been  re p o r te d  b e fo re , r e -

l ftc o v e ry  w it h in  about 2 m o n th s  w as  th e ru le  .

T he c li n ic a l an d v ir o lo g ic  d a ta  on  th e 6 c h il d r e n , wh o exh ib it ed  

n e u r a l  s ig n s  w it h in  30 d ay s a f te r  re ce iv in g  o ra l  v a c c in e , a r e  su m m a riz e d  

in  ta b le  12 . In  2 in s ta n c e s , th e  il ln e s s  w as  an  a cu te  to n s i l l i t i s  w ith m en in g is -

m u s w it hout p le o c y to s is . In  a  th ir d  c a s e ,  w ith m u m p s dev e lo p in g  3 days 

a f te r  th e  o ra l  v a c c in e , th e  su b seq u e n t m e n in g it is  w as  no t a s s o c ia te d  w ith 

e x c re ti o n  of  p o li o v ir u s  in  th e  s to o l.  In  p a ti e n t K. G r . , an  a cu te  e n ce p h a li ti s

a p p e a re d  w it h in  24 h o u rs  a f te r  a d m in is tr a ti o n  of  th e  ty pe  I o r a l  v a c c in e , bu t

th e  a b se n c e  of  p o li o v ir u s  f ro m  s to o ls  ob ta in ed  4 an d 6 d ay s  l a t e r ,  as w ell  as  

th e  v e ry  h ig h t i t e r  of  ty pe  I an ti b o d y  3 d ays a f te r  in g e s ti o n  o f th e  v a c c in e , 

in d ic a te d  th a t th is  ch il d  w as n a tu ra ll y  im m une to  ty pe  I p o li o v ir u s  b e fo re  he  

r e c e iv e d  th e  v a cc in e . In  p a ti e n t K. Sm . , th e  fe b r il e  i ll n e s s  w it h  o ti ti s  m ed ia  

w id e sp re a d  p e te ch ia l r a s h ,  an d m e n in g it is , w hic h a p p e a re d  9 d ay s  a f te r  i n ­

g e s ti o n  of  th e ty pe II I v a cc in e  w as n o t a s so c ia te d  w it h  e x c re ti o n  of  p o li o v ir u s .

T he c ir c u m s ta n c e s  in  p a ti e n t M . R a. , a re  o f sp e c ia l in te r e s t  b e ca u se  a

v a r ic e l l a  en ce p h a li ti s  a p p e a re d  4 d ay s a f te r  in g es ti o n  of th e  ty pe  II v a c c in e , 

in  a  c h il d  w it hout ty pe 11 an ti b o d y  an d w ith a c ti v e  m u lt ip li c a ti o n  of ty pe II

p o li o v ir u s  in  th e in te s ti n a l t r a c t  - an d th e  c o u rs e  of n e it h e r  in fe c ti o n  w as

a p p a re n tl y  m odif ie d  by  th e  o th e r .  I t is  c le a r  f ro m  th e s e  d a ta  th a t we  a re
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d eali n g  h e re  w it h  in te r c u r r e n t  in fe c ti o n s  in  no  w ay  co n n ec te d  w ith th e  in g e s ­

ti on  of  th e o ra l  v a c c in e .

Amon g th e  26  u n v acc in a te d  p a ti e n ts  w it h  n e u ra l si g n s l is te d  in  ta b le  

11,  th e re  w e re  11 , who  w e re  fa m il ia l o r  p la y m a te  c o n ta c ts  of  o ra ll y  v a c c i ­

n a te d  c h il d re n , an d f ro m  none of  th e s e  w as p o li o v ir u s  is o la te d . T he i l ln e s s e s  

in  th e 11 c o n ta c ts  -  3 c a s e s  of  m u m p s m e n in g i ti s , 4 o f a sep ti c  m e n in g it is , 2 

of in fe c ti o u s p o ly n e u r i t is , 1 of  o ti ti s  m e d ia , an d one of B e ll 's  p a ls y  w ith 

o ti ti s  m e d ia  - o c c u r r e d  th ro ughou t th e  y e a r  w it hou t an y sp e c ia l re la ti o n  to  

th e  ti m e  th e  c o n ta c ts  had  re c e iv e d  v acc in e  (1 in  M ay , 4 in  Ju n e , 1 in  J u ly , 2 

in  A ugust , 1 each  in  O c to b e r , N ovem ber an d D e c e m b e r) .

It  is  fu r th e r m o r e  n o te w o rt h y  th a t w ith th e  ex cep ti o n  of  th e  is o la ti o n  

of  ty pe II p o li o v ir u s  f ro m  th e  ch il d  w ith v a r ic e l la  e n c e p h a li ti s , 4 d ays a f te r  

in g esti o n  of  th e ty p e  II  v a cc in e  in  Ju n e , an d of ty p e  I p o li o v ir u s  in  S e p te m b e r  

f ro m  th e  on e " im p o r te d "  c a s e  of  p a ra ly ti c  p o li o m y e li ti s , no  p o li o v ir u s  w as 

re c o v e re d  fro m  an y of th e  o th e r  55 p a ti e n ts  l is te d  in  ta b le  11 .

Am on g th e 30  p a ti e n ts  th a t we  st u d ie d  f ro m  o u ts id e  of  H am il to n  

C oun ty , th e re  w e re  2 w it h  p a ra ly ti c  p o li o m y e li ti s  (o ne ty pe  I and on e ty pe  II I)  

f ro m  2 d if fe re n t to w ns in  O h io , 20 to  30 m il e s  f ro m  C in c in n a ti . T he r e m a in ­

d e r  in cl uded  2 c a s e s  o f in fe c ti o u s  p o ly n e u r it is , 2 m u m p s m e n in g it is , 13 

a se p ti c  m en in g it is  (i n c lu d in g  so m e w ith EC HO  6 , C o x sa c k ie  B 4 , an d 3 u n ­

id en ti fi ed  e n te r ic  v i r u s e s ) ,  7 e n ce p h a li ti s  of  un kn ow n eti o lo gy  (6 of  th em  

f ro m  ad ja cen t a r e a s  in  In d ia n a ),  1 v a r ic e l la  e n c e p h a l i ti s , an d 3 m is c e ll a n e o u s  

w ithout in v o lv em en t o f c e n t r a l  n e rv o u s  sy s te m  - f ro m  none of  th e se  w as
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p o li o v ir u s  is o la te d .

CO MMEN T

T h e  c o m m u n it y -w id e  p ro g ra m  of  v a cc in a ti o n  w it h  o r a l ,  a tt en u a te d  

p o li o v ir u s  v acc in e  in  C in c in n a ti  in  th e  sp ri n g  of I9 60  w as h ig h ly  e ff ec ti v e  by

th e  fo ll ow in g  c r i t e r i a :

1. T he e x tr a o rd in a ry  r e s p o n s e  on th e p a r t  of th e  pu b li c  an d 

p h y s ic ia n s  to  th e  c h a ll e n g e  of an  a tt e m p t to  e li m in a te  p o li o m y e ­

l i t i s  fr o m  th e  c it y , d e s p it e  th e  fa c t th a t th e  p ro g ra m  w as d e fi n it e ly  

an  e x p e rim e n t w it h  a  v a c c in e  th at a t th e ti m e  had  n o t y e t been

o ff ic ia ll y  ap p ro ved  fo r l ic e n s u r e  in  th e  U . S . A .

2.  100 p e r  c en t of p re - s c h o o l  c h il d re n  wh o w e re  w it h o u t an tibody 

d ev elo ped  an tibody fo r  a ll  3 ty p es a f te r  re c e iv in g  th e  3 ty p es  of

o r a l  v a cc in e  s e p a ra te ly  a t m onth ly  in te rv a ls  in  th e  o r d e r  of  I -

II I - II .

3 . T h e  in it ia l e x te n s iv e  d is se m in a ti o n  of  p o l io v i r u s e s , and

c o n se q u en t im m u n iz a ti o n  by c o n ta c t of a  la rg e  n u m b e r  of th o se

th a t  d id  no t re c e iv e  th e  o r a l  v a c c in e , w as  s e l f - l im i te d ,  so  th a t

a t th e  en d of  S e p te m b e r  n e it h e r  ty pe I n o r  ty pe  II I p o li o v ir u s

w as d e te c te d  am ong v a c c in a te d  o r u n v a cc in a te d  c h il d re n , an d

ty p e  II  on ly  r a r e ly .

4 . W ith  th e  ex cep ti o n  of a  si n g le  im p o rte d  c a s e  in  S e p te m b e r , 

th e r e  w e re  no  c a s e s  of p o li o m y e li ti s  e it h e r  in  th e  c it y  o r  th e

su rr o u n d in g  county  w it h  a  to ta l popu la ti on  of about 9 4 0 ,0 0 0 ,



218 PO LIO VA CC INES

th u s ach ie v in g  th e  o b je c ti v e  of th e v a cc in a ti o n  p ro g ra m .

S e v e ra l p o in ts  d e s e rv e  sp e c ia l e m p h a s is  an d c o m m e n t.  While th e 

ra p id  a d m in is tr a ti o n  of  th e  v a c c in e  to  a ll  th e sc h o o l c h i ld r e n ,  w ho se  p a re n ts  

r e q u e s te d  i t ,  w as  re a d il y  a ch ie v e d  d u ri n g  a  b r ie f  r e c e s s  in  each  sc h o o l,  the 

s u c c e s s  of  th e p re -s c h o o l  p ro g ra m  depen ded  on  th e  c o o p e ra ti o n  of  265 p h y s i­

c ia n s ,  w hose  p r iv a te  o ff ic e s  b e c a m e  c e n te r s  fo r a d m in is tr a ti o n  of  th e  vacc in e  

fo r  on e o r  m o re  p e r io d s  of  a  few h o u rs  d u ri n g  th e  w eek  d e s ig n a te d  fo r th e 

a d m in is tr a ti o n  of  on e p a r t i c u la r  ty pe of  v a cc in e . In  th e  p o o re r  ne ig hborh oods 

of th e  c it y  sp e c ia l m eth o d s em p lo y ed  by th e  h ea lt h  d e p a r tm e n t in  b ri n g in g  th e  

p re - s c h o o l  c h il d re n  to  th e  c li n ic s  a ls o  p la yed  an  im p o r ta n t r o le . T he r e tu r n  

r a te  of 97% fo r th e ty pe  II I v a c c in e , an d of  89% fo r  th e ty p e  II v acc in e  to  th e 

o ff ic e s  of p r iv a te  p h y s ic ia n s , ev en  w ithout p ro v is io n s  fo r  m a k e -u p  v is it s  

th a t m ig h t u n d e r d if fe re n t c i r c u m s ta n c e s  be  m ade  fo r th e s e  wh o hap pen ed  to  

be  s ic k , in d ic a te d  th a t th e  n e ed  fo r g iv in g th e 3 ty p es s e p a ra te ly  p re se n te d  no  

g r e a t  p ro b le m . It  sh ould  be  re m e m b e re d , h o w e v e r , th a t th e  need  fo r giv in g 

3 d o se s  of  th e  o ra l v a cc in e  i s  n o t c o m p a ra b le  to  th a t o f g iv in g  m u lt ip le  d o se s  

of S a lk  v a c c in e , b e ca u se  th e  f i r s t  d o se  of  ty pe I o ra l  v a c c in e  p ro v id es  im m u ­

n it y  fo r  th e  ty pe of  p o li o m y e li ti s  th a t is  r e sp o n s ib le  fo r  85  to  9 0 /o of  th e 

p a r a ly ti c  d is e a s e . It  sh o u ld  a ls o  b e  r e m e m b e re d  th a t re a c h in g  7C to  75 jt o f  

P r e *®c hoo l c h il d re n  w ith th e  o r a l  v a cc in e  in  a  co m m u n it y -w id e  p ro g ra m  is  

q u it e  d if fe re n t f ro m  re a c h in g  a  s im ila r  p ro p o r ti o n  w it h  k il le d  v ir u s  v c cc in e , 

b e c a u se  w it h  t h e  fo rm e r  th e  u n v a cc in a te d  a re  a ls o  b e n e fit e d  in  tw o way s:  1) 

In it ia ll y  by  c o n ta c t im m u n is a ti o n  an d 2) su b seq u en tl y  by  a  b re a k  in  th e chai n
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of t r a n s m is s io n  of  p o l io v iru s e s .

T he 100 p e r  c e n t c o n v e rs io n  r a t e s ,  u n d e r fi e ld  co n d it io n s of  a d m in ­

i s t r a t io n  in  C in c in n a ti  in  m an y  d if fe re n t c li n ic s  an d d o c to r s ' o f f ic e s , a re  

p e rh a p s  th e r e s u l t  c h ie fl y  o f tw o fa c to rs : 1) th e  v e ry  low in c id en ce  of  o th e r  

e n te r ic  v ir u s e s  d u ri n g  th e  sp r in g  m on th s am ong c h il d re n  liv in g  at  hom e 

e x e r te d  li tt le  o r  no  i n te r f e r e n c e ,  an d 2) th e  u se  of  m o re  se n s it iv e  t e s ts  fo r 

an ti b o d y  in cl ud in g  th e  lo n g e r  in cubati on  of  s e r u m - v ir u s  m ix tu re s . It  sh ould  

be  p o in te d  o u t,  h o w e v e r , th a t c lo se ly  c o m p a ra b le  r e s u l t s  have been  ob ta in ed

by  o th e r s  w ith th e  sa m e  m o d e  of  a d m in is tr a ti o n  an d s a m e  d o sag e  of th e sa m e  

7
lo ts  o f v acc in e  u n d e r fi e ld  c o n d it io n s; in  C z e c h o s lo v a k ia  th e  co n v e rs io n

r e s u l t s  w e re  95%,  93%,  an d 94% fo r th e  3 ty p es  re s p e c t iv e ly ;  in  New H aven ,

C onn , d u ri n g  th e  w in te r of I9 6 0 , usi ng  a le s s  s e n s i t iv e  p a p e r  m et hod fo r

an ti body  t e s t s ,  th e  c o n v e rs io n  r a te s  w e re , n e v e r th e le s s ,  100% , 98%,  an d 

87%  fo r  ty p es I , I I , an d II I r e s p e c t iv e ly ^ ;  in  K ra g u je v a c , Y u g o s la v ia , d u ri n g  

th e  w in te r  of  I9 60  th e  c o n v e rs io n  r a te s  fo r h ig h -a v id it y  an ti body  am on g 115

tr ip le -n e g a ti v e  c h il d re n  w e re  91 %, 91% an d 98% fo r ty p e s  I ,  II an d III r e s p e c ­

ti v e ly , an d 95% , 95% an d 97%  am ong si n g le  an d d o u b le -n e g a ti v e  c h i l d r e n ^ .

In  M e x ic o , th e  sa m e  d o se s  o f th e  sam e  lo ts  of  v a cc in e  (e ac h  ty pe a d m in is te re d

s e p a ra te ly )  gav e 100% c o n v e rs io n  r a te s  fo r  e ach  of th e  3 ty p es  in  c h il d re n  

w it h o u t in te r fe r in g  e n te r ic  v i r u s e s ^ ,  w hil e u n d e r fi e ld  co n d it io n s  th e  c o n ­

v e r s io n  r a te s  v a r ie d  f ro m  72% to  89% fo r ty pe  I , 74 to  87%  fo r  ty pe II , an d 

52% to  80% fo r ty pe II I in  d if fe re n t c it ie s  in  w hic h  th e  a d m in is tr a ti o n  of  each

ty p e  of v acc in e  w as  sp re a d  ou t o v e r  a  p e r io d  of m an y  w eek s  an d c o v e re d  on ly
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a sm a ll  p ro p o rti o n  of  th e  c h il d  po p u la ti o n . On  th e  o th e r  h an d , in  a su b seq u en t 

fi e ld  t r ia l  w ith  th e  sa m e  lo ts  of  v a c c in e , in  w hic h  a  m ix tu re  of  a ll  3 ty p es in

th e  sam e  d ose  w as  a d m in is te re d  w it h in  a  few d ay s to  86  7o of  th e c h il d re n  in  

th e  M ex ic an  c it y  of  T o lu c a , u n d er c o n d it io n s of m o s t m a s s iv e  in fe c ti o n  w it h

o th e r  e n te r ic  v i r u s e s ,  th e  c o n v e rs io n  r a te s  w e re  68 % , 82'7o an d 43% fu r ty p es

I,  II  an d II I r e s p e c ti v e ly ; th is  w as  r a is e d  to  96%,  96% an d 72% in  a  sm a ll  g ro t. p

of  c h il d re n , wh o w e re  g iv en  a  se cond  d o se  of th e  t r iv a le n t  v acc in e  5 m o n th s 

l a t e r 3 .

F ro m  a ll  of  th e s e  d a ta  an d th e  r e s u l ts  r e p o r te d  fro m  th e  U.  S . S.  

R . 4 ' 5 , it  is  ev id en t th a t th e  c ir c u m s ta n c e s , w hic h  d e te rm in e  th e in c id en ce  of 

o th e r  e n te r ic  v i r u s e s ,  w il l a ls o  d e te rm in e  th e  m ode of a d m in is tr a ti o n  of th e  

o r a l  v acc in e  an d th e  n eed  fo r  fo rt if y in g  th e  in it ia l a d m in is tr a ti o n  of  th e  3 ty p es  

of  v a cc in e  by  an  a d d it io n a l d o se  of  tr iv a le n t  v a c c in e . In  th is  se n se  th e r e q u i r e ­

m e n ts  fo r p re -s c h o o l  c h il d r e n  liv in g  a t hom e in  A m e ric a n  c it ie s  d u ri n g  th e 

w in te r  an d sp ri n g  m o n th s wou ld  be  d if fe re n t fr o m  th o se  li v in g  in o rp h an ag es  

o r  re g u la r ly  a tt en d in g  n u r s e r i e s ,  w h e re  th e  in c id e n ce  of  e n te r ic  v i ru s e s  is  

h ig h  th ro ughou t th e y e a r .  F o r  th e  sam e  re a s o n  th e  sc h e d u le  adopte d fo r  p r e ­

sc h o o l c h il d re n  in  m o s t c i t i e s  of  th e  U. S . S . R .^ ,  w h e re  m o st of  th e  c h il d re n  

a r e  in  n u r s e r i e s  w hil e  t h e i r  p a re n ts  a r e  a t w o rk , m ay  h ave  to  be  m o re  in ­

te n s iv e  th an  th a t in  A m e ric a n  c it ie s  fo r c h il d re n  li v in g  a t ho m e. T he r e s u l ts  

o f th e  p re s e n t  st udy  as w e ll  as th o se  ob ta in ed  by  P a u l  an d H o r s tm a n n ^  in  t e s t s  

on  h u n d re d s  of  fa m il ie s  in  Ne w H av en , in d ic a te  th a t in  co m m u n it y -w id e  p r o ­

g ra m s  in  A m e ri c an  c i t i e s ,  th e  s e p a ra te  a d m in is tr a ti o n  of th e 3 ty p es d u ri n g
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th e  w in te r  an d sp ri n g  m o n th s  m ay  be  re g a rd e d  a s  a d e q u a te , u n ti l su ch  ti m e  

a s  fu tu re  v ir o lo g ic  an d s e ro lo g ic  su rv e il la n c e  m ay  in d ic a te  w h e th er o r  not 

f u r th e r  im m u n iz a ti o n  by  a  t r iv a le n t  d ose  of  v a cc in e  is  n e c e s s a r y  e it h e r  fo r 

m a in ta in in g  antibody o r  su ff ic ie n t in te s ti n a l r e s i s ta n c e  to  c u rb  th e  d i s s e m i ­

n a ti o n  of  p o li o v ir u se s  in  th e  co m m u n it y .

T he r e s u l ts  o b ta in ed  in  C in c in n a ti  a ls o  in d ic a te  th a t c h il d re n , who 

h av e  h ad  a ll  3 ty p es of  th e  o r a l  v a c c in e , do  n o t n eed  an y k i ll e d - v ir u s  v a c c in e , 

an d th a t th e re  is  no  sc ie n ti f ic  n eed  fo r th e  k il le d  v ir u s  v a c c in e  whe n en ou gh

o r a l  v a cc in e  b rc o rr .e s  a v a il a b le  fo r  e /e ty o n e .

T he C in c in n a ti  e x p e r ie n c e  a ls o  p ro v id ed  a d d it io n a l ev id en ce  fo r th9 

h a r m le s s n e s s  of  th e  d is s e m in a ti o n  in  th e c o m m u n it y  of e ach  of th e  3 ty p es of  

p o li o v ir u s  e x c re te d  by  th o u sa n d s  of  o ra ll y  v acc in a te d  c h il d re n  d u ri n g  th e 

w a rm  m onth s of tir e y e a r .  T h e  fa c t th a t 46% of th e  you ng  f a th e r s  and 25% of  

th e  m o th e rs  of  o ra ll y  v a c c in a te d  p re -s c h o o l  c h il d re n  in  th e  h ig h e r  in co m e 

fa m il ie s  di d not hav e even  a  s in g le  d ose  of Salk  v a c c in e  su g g e s ts  th a t a fa ir ly  

l a r g e  n u m b er of su s c e p ti b le  a d u lt s  as  w ell  a s  u n v a cc in a te d  an d in co m p le te ly  

v a c c in a te d  c h il d re n  had  c o n ta c t w it h  th e  e x c re te d  v i r u s e s .  Am on g th e s e ,

o b v io u s ly , th e re  w e re  a ls o  a  l a r g e ,  al th ough u n d e te rm in e d , n u m b er of

p re g n a n t m o th e rs .

T he f i r s t  d e m o n s tr a t io n , u nder fi e ld  c o n d it io n s , th a t th e in it ia l

m a s s iv e  d is s e m in a ti c n  of p o l io v iru s e s , w hi ch  fo llow s co m m u n it y -w id e  u se

of o r a l ,  a tt en u a te d  v a c c in e , i s  s e l f - li m it e d  an d is  fo ll ow ed  w it h in  a few  

m o n th s  by  an  e x tr a o rd in a ry  re d u c ti o n  in  th e  s p re a d  of p o li o v ir u se s  in  th e

68776 0 — 61------ 15
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co m m unity too k pla ce  in T o lu ca , M ex ic o , in 19 59 , w her e 5031 sp ec im en s w er e 

te st ed  and 2711  en te ri c v ir u se s  w ere  is o la te d ^ . The  p rese n t stu dy  in C in cin ­

n a ti , un de r dif fe re nt  c li m ati c  and hyg ie nic  con d it io n s,  and un de r di ff er en t co n ­

d it io ns of  vacc in e adm in is tr a ti on , by te s ts  on a to ta l of  over  3 ,2 00  sp ec im en s 

su pplied  ev en  m or e st ri kin g ev id en ce  tha t the  ch ai n of  tr a n sm is s io n  of  p o li o ­

v ir u se s  is  br ok en  wi thin a few m on th s af te r com m u nit y-w id e ad m in is tr at io n  

of  th e vacci ne to m ost  but no t a ll  of  th e p r e -s ch o o l ch il d ren  - and th is  ha s be en  

dem onst ra te d  at the  end of  S ep te m b er, on e of  th e pe ak  m on th s fo r the  sp re ad  

of  en te ric  v ir u se s . Th e on ly  3 p o li o v ir u se s , tha t w er e reco v ered  fr om  the  

1300 ch ild re n  te st ed  at the end of  Septe m ber,  w er e a ll  ty pe  II and w ere  si m il a r  

to  th e vacci ne st ra in  in p o s se ss in g  th e r e t / 40* m a rk er, i . e . la ck ed  the  ca p a ­

c it y  to  pr od uce  cy to pa th og en ic  e ff e c t in rh esu s ki dn ey  cu lt u r es  at  40 °C .

Th e exte n si ve  c li n ic a l and  v ir o lo g ic  su rv e il la n ce  that  we  ca rr ie d  out 

in  co nnec tion  with th e ora l vacc in e  pr ogra m  in  C in ci nnati  in d ic ate d  tha 1 ,. wi th  

th e ex ce pti on of  on e un do ub tedly im port ed  c a se  in S ep te m b er, th er e w er e no 

e a s e s  of  ase pti c  m en in git is  or  p ara ly ti c  p o li o m y eli ti s du e to po li ov ir us in 

C in cin n ati  and the rem ain der  o f H am ilt on  Cou nt y,  wi th a to ta l po pu latio n of  

ab ou t 9 4 0 ,0 0 0 . One of  us (A . B.  S . ) ha s be en  purs ui ng  st u d ie s on p oli om ye­

l it is  in  C in ci nnat i s in ce  19 39 , and th is  is  the  f ir s t  t im e , th at  anything  like th is  

has ha pp en ed . Th e he al th  dep art m en t reco rd s fo r 1940 to 1955 do not  d is ti n ­

gu is h  be tw ee n non par al yt ic  and paraly ti c  p o li o m y e li ti s , and  to ob tain an e s t i ­

m ate  of  the pa ra ly ti c c a s e s  on e wo uld be  ju st if ie d  in  d iv id in g in h a lf  th e r e ­

port ed  nu m be r of  c a s e s ,  whic h (d iv id ed  in half ) ra ng ed  fr om  a  low of 8 in 1943
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to  h ig h s o f 92 in  1954 an d 54 in  195 5 fo r C in c in n a ti  an d H a m il to n  C ounty . T he 

in c id e n c e  of  re p o rte d  p a ra ly ti c  c a s e s  s in ce  th en  h as  been  34 in  19 56 , 9 in  19 57 , 

17 in  1958 an d 30 in  19 59 . O u r s u rv e il la n c e  d a ta  in d ic a te , h o w e v e r,  th e need  

fo r  c r i t i c a l ,  c li n ic a l an d v ir o lo g ic  s tu d ie s , if  o th e r  n e u ra l  d i s o r d e r s ,  b e a r in g  

so m e  re se m b la n c e  to  p o l io m y e li t is , a r e  not to  be  re p o r te d  a s p o li o m y e li ti s  on  

c li n ic a l  g ro u n d s . In  o u r o p in io n , fa c ia l p a r a ly s i s  sh o u ld  jo in  th e  a se p ti c  m e n ­

in g it is  sy n d ro m e  in  th e  c a te g o ry  of c li n ic a l d i s e a s e s  th a t c an n o t be  d ia g n o sed  

a s p o li o m y e li ti s  w it hout su p p o rt in g  v ir o lo g ic  e v id e n ce . T h e  fa c t th a t o th e r  

e n te r o v ir u s e s  have been  im p li c a te d  in  hum an  p a ra ly ti c  d i s e a s e ,  e m p h a s iz e s  

th e  n eed  of  v ir o lo g ic  s tu d ie s  in  su ch  c a s e s  a ls o  - an d th is  is  fu r th e r  su p p o rt ed  

by  th e  a s so c ia ti o n  in  th e  p r e s e n t  st udy  of  C o x sa c k ie  B 4 an d EC HO 6 v ir u s e s  

in  tw o o f th e  p a ti e n ts  w it h  p a r a ly s i s ,  who ex h ib it ed  no  e v id e n ce  of  c o n c u rre n t 

in fe c ti o n  w it h  p o li o v ir u s e s . P o li o m y e li ti s  w il l o ff ic ia ll y  n e v e r  be  e ra d ic a te d  

f ro m  an y re g io n  in  w hic h c a s e s  of  fa c ia l p a ra ly s i s  an d sp o ra d ic  c a s e s  of  o th e r  

ty p es  of  p a ra ly s is  w il l c o n ti n u e  to  be  re p o r te d  a s p o li o m y e li ti s  on  c li n ic a l

g ro u n d s  w it hout su p p o rt in g  v ir o lo g ic  ev id e n ce .

W hi le  1959 w as  th e  y e a r  of m o s t e x te n s iv e  f ie ld  t r i a l s  w ith th e o r a l ,

a tt e n u a te d  p o li o v ir u s  v a c c in e s , I9 60  w as  th e  y e a r  in  w hic h  co m m u n it y -w id e

p r o g r a m s  of  v a cc in a ti o n  w e re  c a r r i e d  out in  m an y  c o u n tr ie s  in  an  a tt e m p t to  

e li m in a te  th e d is e a s e . A cco rd in g  to  a p e rso n a l c o m m u n ic a ti o n  fro m  P r o f e s s o r  

M . P .  C hum ak ov  of  th e  In s t i tu te  fo r P o li o m y e li ti s  R e s e a rc h  in  M osc ow , about 

76 m il li o n  p e rso n s  re c e iv e d  o r a l  p o li o v acc in e  in  th e  U. S . S . R . in  19 60 , a n d , 

in c lu d in g  o th e r c o u n tr ie s  a ll ie d  w it h  th e U.  S.  S . R . , th e  to ta l n u m b er is  o v e r
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100 m il li o n . In  S e p te m b e r  of  I9 60  one of  ua  (A . B . S . )  v is it e d  H ungary  an d 

C z ec h o slo v ak ia , w h e re  ex te n siv e  co m m u n it y -w id e  p ro g ra m s  of  o ra l  v a c c in a ­

ti on  w e re  c a r r ie d  o u t,  an d ha d an  o p p o rt u n it y  to  e x am in e  th e  r e s u l ts  of th e i r  

e x te n siv e  s tu d ie s . H u n g a ry , w hic h h as had  r e c u r r e n t  s e v e re  ep id e m ic s  of 

p a ra ly ti c  p o li o m y e li ti s  in  re c e n t y e a r s ,  d id  no t h av e  a  si n g le  c o n fi rm ed  c a s e  

in  I9 60  du ri ng  th e  p e ak  m on th s of  J u ly , A ugust  an d S e p te m b e r;  th e on ly  3 

re p o rte d  su sp e c t c a s e s ,  w hi ch  w e re  no t c o n f ir m e d , in clu ded  on e fa c ia l p a r a l ­

y s i s ,  on e t r a n s i to r y  p o s ti n fec ti o u s  m y e li ti s  w ith fo ot d ro p  an d in co n ti n en ce  of  

st o o ls  an d u r in e ,  an d one t r a n s it o r y  p o 3 t-m e a s le s  m y e li ti s . T e s ts  p e r fo rm e d  

by  D r.  I. Dom ok  an d h is  a s s o c ia te s  of  th e  S ta te  In s ti tu te  of  H ygie ne in  B u d ap es t 

on  hun d re d s of  st o o l sp e c im e n s  fr o m  yo un g c h il d re n  sh ow ed  th at p o li o v ir u s e s  

w e re  not c ir c u la t in g , an d a  se ro lo g ic  su rv e y  fo r p o li o v ir u s  an ti b o d ie s on  yo un g 

c h il d re n  in  A ug us t y ie ld e d  p o sit iv e  r e s u l ts  in  a t l e a s t  94%,  96% an d 96% r e s p e c ­

ti v e ly  fo r ty p es I , II and  II I.  In  C z e c h o s lo v a k ia , w h e re  c li n ic a l an d v ir o lo g ic  

s tu d ie s  w ere  a ls o  m ad e  of  th e  few  sp o ra d ic  c a s e s  re p o r te d  d u ri n g  th e  su m m e r  

an d au tu m n of  I9 6 0 , c o m p a ra b le  n eg a ti v e  r e s u l ts  w e re  o b ta in ed . In  th e  U . S .

S . R. and E a s t G e rm a n y , th e re  w as  a ls o  an  u n p re c e d e n te d  d is a p p e a ra n c e  of 

p o li o m y e li ti s  w ith only  s m a ll  n u m b ers  of  sp o ra d ic  c a s e s  bei ng r e p o r te d , an d 

th e  d a ta  re g a rd in g  th e i r  c o n fir m a ti o n  h ave  no t y e t b een  t r a n s m it te d  to  u s , 

a lthough P r o f e s s o r  C hu m ak o v  in d ic a te d , in  a p e r s o n a l  co m m u n ic a ti o n , th a t 

m o s t of  th e  sp o ra d ic  c a s e s  re p o rte d  a f te r  th e c o m p le ti o n  of  th e o ra l  v a c c in a ­

ti on  p ro g ra m  in  a g iv en  re g io n  w e re  no t p o li o m y e li ti s . On e of us (A . B.  S . ) 

a ls o  v is it e d  Y u g o s la v ia  in  S e p te m b e r,  I9 6 0 , w h e re  ty pe  I o ra l  v acc in e  (p re p a re d  

lo ca ll y  fr o m  v a cc in e  w e su pp li ed ) w as  a d m in is te re d  ra p id ly  on  a  m a s s  s c a le  to
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m ore than 1 m il li on  ch il d ren  in m ore  than 10 d if fe re nt reg io n s wher e p o li o m y e­

l it is  out bre ak s be ga n in Ju ly ; in  a ll  in st an ces the outb re aks en de d ab ru pt ly  in 

accord  wi th  the  known in cu bat io n perio d s of p o li o m y eli ti s  in  man . The  r e su lt s  

of  a ll  th ese  Eu ro pe an  ex p er ie n ces  wi th o r a l,  p o li ov ir u s vacc in e  in 19 60 , whi ch  

w ere  tr ansm it te d  to  u s , w il l so on be  pu bl ishe d by th e in v esti g a to rs  in  ea ch  of

th ese  co u n tr ie s .

The  r esu lt s  rep ort ed  in  the p rese n t com m u nic ati on , ta ke n to ge th er

with th ose  in th e vario u s Eur op ea n countr ie s m en tion ed  above, in dic at e tha t in

o ra l p o li ov ir u s vacci ne we  now ha ve  a si m p le  to ol  wi th  w hic h the  com ple te

eli m in ati on  of  p o li o m y eli ti s ca n be at te m pte d. Al thou gh  the  Sa lk  vacci ne  
c a s e s  of

has pre ven te d th ou sa nd s of ^p ar al yt ic  p o li o m y eli ti s in th e U.  S . A. , th ou sa nd s 

of c a s e s  are  co nt in ui ng  to  o ccu r  an nu al ly  in un va cc in at ed  and in ad eq ua te ly

vacci nate d  p erso n s. On the b a s is  of  the r esu lt s  ob ta in ed  with  ora l vacci ne in

1960, th e fu tu re  o ccu rren ce  of su ch  c a se s  ca n be  preven te d  by pro gra m s

co m parab le  to or  bet te r tha n that  ca rr ie d  ou t in C in ci nnati  in 1960 . T his  ora l

v a c c in e , pr ep ar ed  acco rdin g to  st an da rd s se t up by the U.  S . Pub lic  Hea lth

S e r v ic e , ha s be en  acc ep te d fo r  li c en su re  in th e U.  S . A.  and as  so on  as  

en ou gh  o f it  ha s be en  m an ufa ct ure d the fo llo w in g pro gram s wo uld of fe r the best  

p ro m is e  of  the  m ost  ra pi d e li m in ati on  of  p o li o m y eli ti s fr om  the co un tr y.  P hase  

on e wo uld in vo lv e com m u nit y-w id e ora l vacc in ati on du ring  th e win ter and sp ri ng 

m on th s of the yea r of  the la r g e st  p o ssi b le  nu m be r of p e r so n s , r eg a rd le ss  of

how  man y d o ses of  Sa lk  v a ccin e  th ey  may ha ve  ha d, wi th  sp ec ia l em phasi s on

th e p r e -sch o o l ch ildre n,,  -who are th e m ost  im por ta nt d is sem in a to r s  of  p o li o -
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v ir u se s . Th e purp os e of th is  ph as e is  no t on ly  to  im m uniz e th ose  who are  no t 

now  im m un e,  but a ls o  to br ea k the  ch ai n of  tr a n sm is s io n  of  the p o li o v ir u ses

and thu s pro te ct  a ls o  th o se  who fa iled  to r e c e iv e  th e v a cc in e . P hase  two 

wo uld in vo lv e the co nt in ui ng ora l vacc in ation of a ll  ne wbo rn  ch ildre n du ring  

th ei r fi r s t yea r of  li fe  as part  of th ei r re gu la r m ed ic a l ca re  wh en th ey  go  to  

th ei r own ph ysi ci ans or  c li n ic s  to r ec e iv e  the ot her  im m uniz ati ons.  On ly ti m e  

and fu tu re  se r o lo g ic , v ir o lo g ic  and ep id em io lo g ic  su rv e il la n ce  w il l t e ll , w het her  

or  not,  and, if  y e s , whe n it  m ay  be  n e c e s sa r y  to fo rti fy  th is  im m un ity by r e ­

fe ed in g of vaccin e .

SUM MAR Y

Du ring  the sp ri ng  of  19 60 , type  I o r a l,  at te nua te d poli ov ir us was  

giv en  wi thin a eh or t per io d  of  ti m e to  181,7 84 p erso n s in  Cin ci nn at i and adja ­

ce nt H am ilt on  Co un ty  - 6 7 ,6 3 4  p re -s ch o o l ch il d ren , 111 ,1 27  sc hool ch il d ren , 

and 3 ,0 23  ad ults.  M os t o f th e p r e -s ch o o l ch il d ren , so m e of  the adu lt s,  and a 

sm a ll  nu mbe r of sc h o o l- a g e  ch ildre n a ls o  rece iv ed  th e ty pe  III vacci ne at  the  

end of M ay , and the ty pe  II vacc in e at the end of  Ju ne . The  vast  m ajo ri ty  of  

th e sc hool ch ildre n  r e c e iv e d  the  ot he r two ty pes  of v a cc in e  in N ovem ber,  1960 , 

and  Ja nu ar y,  19 61 . T h ere  w ere  no un towa rd  rea c ti o n s to  the  v a ccin e , an d,  

with the ex ce ption of on e im port ed  c a se  in  Sep te m b er, th er e w ere  no c a s e s  o f 

p oli o m y eli ti s du ring  th e en ti re  yea r in the  en ti re  a rea  wi th  a to ta l po pu la tio n 

of 942 ,0 0 0 .

A sero lo g ic  su rv ey  ca rr ie d  out  prio r  to th e o ra l vacci ne pro gr am

in dic ate d the p rese n ce  o f la rg e  nu m be rs  of very  yo un g ch ildre n wi thou t
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p oli ov ir us anti bodie s am on g the  un va cc in at ed  in th e lo w er  in co m e fa m il ie s , 

and a ls o  am ong th ose  wh o ha ve  had 3 d o ses  of Sa lk  v accin e  in the h ig her  in ­

com e fa m il ie s . Am on g th e you ng pare nts  of  th e p r e -sc h o o l ch ild re n  in the 

hig her  in co m e fa m ili e s , 46% of  the  fa th ers  and 25% of the  m oth er s had  no t 

rece iv ed  ev en  a si n g le  d o se  of Sa lk v a cc in e . After  in gest io n  of  ea ch  of the 

3 ty pes  of  ora l vacc in e  at  mon th ly in te rv a ls , 100% o f th e p r e -s ch o o l c h il d ren , 

who w er e wi thou t antibody, dev el op ed  an tib od y to  a ll  3 ty p e s , and a m ar ke d

boost er  eff ect w as  a ls o  ob ta in ed  in S a lk -v acc in ate d  ch il d re n  fr om  h ig her  in ­

com e fa m il ie s with  va r io u s p re -e x is ti n g  le v e ls  of an tibo dy .

V ir olo gic  st u d ie s on rec ta l sw ab s ob ta in ed  fr om  about 32 00  ch il d re n  

at vario u s ti m es befo re  and af ter the ora l v a ccin e  pro gra m  in di ca ted:  1) a

very  low in ci den ce  of oth er ente ri c v ir u se s  at  the en d of Apr il ev en  am on g th e

ch ildre n  fr om  th e p o o rest h o m es,  2) ra th er  ex te n siv e  sp re ad  of  p o li o v ir u ses

to  unvacc in ate d, su sc ep ti b le  perso ns both with in  th e fa m ily  and o u ts id e , and

3) a rapid d is ap peara n ce  of p o li o v ir u ses fr om  th e co m m unity wi thin  a few

m on th s af ter the ora l v a cc in e  pro gra m .

Th e r e su lt s  ob ta in ed  in C in ci nn at i in 1960 , as w ell  as  th ose  be in g

re port ed  fr om  cen tr a l and  east er n  Eur op ea n co u n tr ie s w her e com m unit y-w id e

pro gram s of  ora l vaccin ati on  w er e ca rr ie d  ou t in I9 60 , in dic at e tha t in ora l

p o li o m y eli ti s vaccin e  we now  ha ve  a si m p le  to ol  with  whi ch  the  com ple te  

e lim in ati on  of p o li o m y eli ti s  ca n be  att em pte d. A program  fo r e lim in ati on  of

p o li o m y eli ti s fr om  the  U . S.  A. is  pro pose d .
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T A B L E  4. - L ev e l of  A nt ib od y R e sp o n se  by pH l e s t  in  T r ip le  N eg a ti v e  C h il d re n  

O ne  M on th  A ft e r R e ce iv in g  T y p e s  1, 111 an d II  O ra l V acc in e  S e p a ra te ly  at

M onth ly  In te rv a ls

N ot e:  A ll  of  th e p re v a c c in a ti o n  s e r a  te s te d  in  th e  u n h ea te d  s ta te  by  th e
cy to p a th o g en ic  t e s t  w e re  n e g a ti v e  a t a d il u ti o n  of  1:8;  th ey  w e re  
a ls o  n eg a ti v e  w he n te s te d  s im u lt a n e o u s ly  w it h  th e  p o s tv a c c in a ti o n  
s e r a  by  th e  m e ta b o li c  in h ib it io n  m eth od .

S e r a C h il d Age
N o. D ose s 

S a lk  V acc in e
T ite r  of  A ntibody fo r  In d ic a te d  T ype

T e s te d  
a t n

No . Y e a r s B e fo re
O r a l  V ac c in e

I II III

L a b o ra ­ 82 9 2 0 153 6* 96 256

to ry 828 3 0 153 6 512 8 , ( 7  32)**

A 82 7 5 0 153 6 96 256

661 9 /1 2 2 153 6 153 6 102 4

657 1 2 153 6 1536 768

61 6 19/1 2 3 153 6 153 6 384

671 2 3 153 6 153 6 384

676 30 /1 2 3 102 4 1536 512

L a b o ra ­ 242 7 /1 2 0 102 4 128 128

to ry 130 8 /1 2 0 153 6 38 4 256

B 230 9 /1 2 0 768 38 4 192

196 11/1 2 0 512 16 96

206 18/1 2 0 < 8 ;( 3 ,r 256 758

213 » 0 96 153 6 <8;(3)A

283 0 768 768 96

247 3 0 768 76 8 64

282 10/1 2 2 192 64 48

579 8 /1 2 3 102 4 1024 1536

581 16/1 2 3 64 64 384

L eg en d s on  fo llow in g p a g e .
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L e g e n d s  fo r  T A B L E  4.

n -  th e  t e s t s  c a r r i e d  o u t in  th e  tw o d i f fe r e n t  l a b o r a to r i e s  a r e  p r e s e n te d  
s e p a r a te ly  b e c a u s e  th e  t i t e r s  o b ta in e d  a t L a b o ra to r y  B w e re  c o n ­
s is te n t ly  lo w e r ,  and  s e r a  w h ic h  th ey  fo und  to  be n e g a ti v e  a t 1:8  w e re  
v e ry  o f te n  p o s i t iv e  by  th e  c y to p a th o g e n ic  t e s t  in  o u r  la b o ra to ry  a t 
d il u ti o n s  of  1: 8 o r  h ig h e r .

T he t i t e r  1536  m e a n s  th a t bo th  tu b e s  a t th e  1 :1 024 d il u ti o n  of  
s e ru m  sh o w ed  n e u t r a l i z a t io n  an d  h ig h e r  d i lu t io n s  w e re  n o t te s te d ;  
a c c o rd in g ly  th e  a c tu a l  t i t e r  m ay  be 15 36  o r  g r e a t e r .

**  F ig u re  in  p a r e n th e s i s  in d ic a te s  t i t e r  o f 32  o r  g r e a t e r  o b ta in e d  in  
c y to p a th o g e n ic  t e s t  in  w h ic h  s e r a  w e re  n o t t e s te d  beyo n d  a  d il u ti o n  
o f 1 :1 6.

** * T h e  p r e v a c c in a t io n  s e ru m  of th is  c h il d  h ad  a t i t e r  o f 1:16  in  th e  pH  
t e s t  bu t w as  n e g a t iv e  a t 1:4  in  th e  c y to p a th o g e n ic  te s t .

t~ T h e  t i t e r  o f 1:3 w a s  o b ta in e d  in  th e  s a m e  c y to p a th o g e n ic  t e s t  in
w h ic h  th e  p r e v a c c in a t io n  s e ru m  w as n e g a t iv e  a t 112.
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T A B L E  5.  - B o o s te r  E ff e c t of  O ra l V ac cin e on  A ntibo dy  in  S a lk -V a c c in a te d  

C h il d re n  M e a su re d  by  pH M et ho d in  L a b o ra to ry  A

No.  D o ses 
S alk  V acc in e

B e fo re
O ra l V acc in e

Ag e
of

C hild
Y e a r s

T i t e r  of  Ant ibod y fo r In d ic a te d  T y p e  in  S eru m

B e fo re  O ra l V ac c in e A ft e r O ra l V ac c in e

I II III I II II I

1 4 /  12 768 256 384 153 6* 1024 102 4
5 /1 2 24 64 128 153 6 1024 768

1 <8; 8’** 12 16 153 6 1536 1536
1 32 48 24 153 6 1536 1536

2 4 /  12 64 64 32 153 6 1024 1024
6 /  12 96 128 96 153 6 1536 1536
9 / 12 48 64 <3 2;4* * 1536 1536 768
9 / 12 64 128 <8 ;4** 153 6 1536 153 6

1 192 24 24 153 6 1536 102 4
4 16 128 12 512 768 256

3 21/ 12 24 32 16 153 6 1536 1536
2 64 192 64 512 1536 1536
3 48 96 24 1536 1536 1536
4 32 64 6 1024 1024 192
5 48 192 48 102 4 1536 1024

4 2 12 24 32 153 6 153 6 1536
2 192 64 384 153 6 1536 1536
3 64 384 64 153 6 1536 1536
4 48 192 24 1536 768 768
5 384 384 32 102 4 1536 512

5 2 6 64 64 153 6 1536 1536
3 16 24 24 768 1536 128
3 192 384 64 153 6 1536 1536
3 192 96 <8 1536 1536 1024
5 96 384 96 1024 1536 384

6 4 48 64 512 102 4 1536 153 6
5 96 128 <8 768 1536 256
5 48 192 12 512 1536 192
5 384 256 48 1536 1536 512

7 4 384 768 192 1536 1536 7b8

6877 6 0 — 61------ 16
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T A B L E  11.  - C a s e s  w it h  N e u ra l  S ig ns F ro m  C in c in n a ti  an d  S u rr o u n d in g

H a m il to n  C ounty  S tu d ie d  C l in ic a ll y  an d V ir o lo g ic a ll y  f ro m  B eg in n in g  of  

O ra l  P o li o  V a c c in e  P r o g r a m  in  A p r il  to  E nd  o f I9 60

F in a l D ia g n o s is
N o.  of  P a t ie n ts

V a c c in a te d U n v acc in a te d T o ta l

M e n in g it is  - m u m p s 4 6 10

■ ■ **" - a s e p ti c 13 7 20

- H . In fl u en za 1 - 1

E n c e p h a l i t is  - (1 v a r ic e l la ;  1 E C H O  18) 3 1 4

E n c e p h a lo m y e li ti s  - C o x s a c k ie  B 4 1 - 1

" - ECHO 6 1 - 1

E n c e p h a lo m y o c a rd it is  (n ew b o rn ) - 
C o x s a c k ie  B 4 - 1 1

In fe c ti o u s  p o ly n e u r it is  - f a ta l - 3 3

F a c ia l  p a r a ly s i s  - B e ll 's  p a ls y 1 1 2

P a r a ly t ic  p o li o m y e li ti s  - ty p e  I p o li o - 1* 1

M is c e ll a n e o u s  - le ad  e n c e p h a lo p a th y , 
d ru g  p o is o n in g , i n t r a c r a n i a l  
h e m o r rh a g e , f e b r i le  c o n v u ls io n , 
o t i t i s  m e d ia , e tc .

7 6 13

T o ta l 31 26 57

* T h is  2 5 -y e a r -o ld  m a n , w ho  had  no c o n ta c t w ith  an y o r a l ly  v a c c in a te d  p e r s o n , 
sp e n t th e  s u m m e r  in  M a s s a c h u s e t t s  an d b e c a m e  i l l  S e p te m b e r  10 , w it h in  13 

d a y s  a f te r  r e tu rn in g  to  C in c in n a t i .

7 o f th e s e  y ie ld e d  n o n -p o li o  e n te r ic  v i r u s e s  - 1 e a c h  o f C o x s a c k ie  B 2,
E C H O  4 , EC HO 9 , un ty p ed  C o x s a c k ie  A,  an d 3 u n id e n ti f ie d .
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Dr. Sabin. May I  hold onto it for reference in case any questions 
come up later  ?

Mr. Roberts. Surely.
Dr. Sabin. In brief, the results were tha t a communitywide pro­

gram under the American system of voluntary partic ipatio n is quite 
an extraor dinary  phenomenon.

If  any of you have ever read of, or been in, a mining town where 
jus t one man was trapp ed, and there was still some chance of saving 
his life , and everybody in the community had stopped what they were 
doing to try to help him, tha t was the type of spirit that  was dis­
played in Cincinnati in response to the challenge—it was not a 
promise—it was a challenge. The challenge was to determine whether 
or not through a communitywide program of vaccination carried out 
in the sp ring the city could be freed of polio. The response of business 
enterprises  who gave up thei r advertising  space in newspapers and 
the ir time on radio and television, the response of parent-teachers 
groups and service organizations was the most extraordinary  dis­
play  of community spir it th e people of Cincinnati have experienced.

Mr. Roberts. How was this  administered to the children, Dr. Sabin ?
Dr. Sabin. It  was administered in two ways. To reach the pre­

school children 265 private physicians opened their offices for periods 
of several hours during  the  partic ular  week that was set aside for this 
progr am and said tha t anybody who would come with  their  preschool 
childre n during tha t time to thei r offices would get it. The vaccine 
was supplied free, because it  was prepared and tested with funds that 
I had from the national foundatio n, and the cost of its production was 
gra tis by the Merck, Sharp  & Dolime Research Laboratories. The 
physicians also gave it free. Tha t was 265 doctors’ offices scattered 
throughout the city becoming centers for admini stratio n of the vac­
cine to preschool chi ldren so that mothers wouldn't have to travel long 
distances.

But for people who did n’t have thei r own doctors, the health depa rt­
ment and the hospitals established 34 clinics in different parts  of the 
city, some of them in churches, some of them in firehouses, some of 
them in schools, in which the preschool children were brought to re­
ceive the vaccine.

In the schools, it  was administered  durin g a brief session that was 
set aside, and in 1 hour as many as 1,000 children received the vaccine. 
A tota l of  111,000 school children received the vaccine in that  way in a 
very bri ef period of time.

Mr. Roberts. Now, when was this vaccine prepare d? How old 
was it at  this time ?

Dr. Sabin. It  was almost 4 years old by this time. The vaccine 
keeps very well in the frozen state, and the potency now is not signifi­
cantly  different from what  it was in December of 1956 when it was 
prepared.

The participa tion, then, was very gratif ying, and the results were 
too, because 100 percent of preschool children who were without dem­
onstrable  immunity by blood tests before, and who received the three 
different types of oral vaccine, showed evidence of having developed 
immunity later. Not a single case of polio occurred in the city or 
surrou nding  Hamilton County durin g the entire  year. Our laboratory 
had a very active program to test every suspect case of possible in­
fection of the central nervous system.
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This  program is now being continued in Cincinnat i, still with 
vaccine that we have from those original 1956 lots. Beginning yes­
terday , March 16, in the City of Cincinnati all children  who were born 
since January  1960 and up to the beginning of February  1961, and 
all preschool children who for one reason or another did not par­
ticipa te last year are now receiving the vaccine to maintain the 
immunity in the community through the cooperation again of about 
215 pr ivate physicians who are giving it in thei r offices to their  own 
patients, and through clinics established by the health department.

This, then, was the result in one American community.
Rochester, N.Y., startin g a little later, carried out another such 

program which did  not work out as well because they did not have 
enough time; they star ted later. But even there 114,000 children re­
ceived the vaccine, but only about 27 percent of the preschool chil­
dren were involved in this. They did not utilize the efforts of p rivate  
physicians. Every thing  was done in clinics. And it rained for 4 of 
the 7 days of the week tha t they set aside for this program.

At the present time the Yale University Depar tment  of Public 
Heal th is also engaged in carefully studying the community response 
in an American city. In  January of this year, again using some of 
the portions of these same lots of original vaccine, the  city of Middle- 
town, Conn., with full cooperation of all the groups  in that  city, and 
the Yale Department of Public Health  have Deen engaged in s tudy­
ing very carefully the response of an American community.

In the eastern and centra l European countries last year, where 
communitywide progams had been carr ied out well in advance of the 
summer season, and where I have personally had an opportunity to 
study  the records of the few suspect cases th at occurred, it can be said 
tha t in Czechoslovakia, with about, I think, 14 million or so people, 
and Hungary with 10 million people, there had not been a single con­
firmed case of poliomyelitis a fter  July 1,1960.

My conclusion, sir , is tha t the studies of 1960 on communitywide 
programs in countries outside of the Uni ted States, and especially our 
own experience in Cincinnati, makes me believe that  this procedure 
provides a means for the complete eliminat ion of poliomyelitis tha t 
gives us the most reasonable hope of finishing the job. The job was 
started with Salk vaccine, and a tremendous amount of paraly tic 
polio has been prevented with it. But we have a hard residue that for 
various reasons we cannot get rid of or have not gotten rid of in this 
country.

Mr. Roberts. What are some of those reasons, Doctor?
Dr. Sabin. Well, they have been told you before, but  I don’t mind 

repeating them.
No. 1, for one reason or another it has been difficult to reach a 

fair ly large proportion o f the American population with Salk vaccine. 
Three  doses of the Salk vaccine, as has been reported by the Public 
Hea lth Service, is about 80 percent effective. Fou r doses are much 
better, 90 percent or more effective. And with the Salk vaccine, even 
if it were 100 percent effective, you would be able to protect only 
those who receive the vaccine; and, furtherm ore, it would s till take 
many months and usually longer to adminis ter the four  doses, so th at 
the very young children, beginning with a few months of life, by the 
time they get to be U/2 years  of age may not be as well protected 
as they ought to be.
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Bu t even with four  doses o f S alk  vaccine you wou ld stil l be p ro tect ­
ing  on ly abou t 90 percent  of  th ose who receive the  vaccine. It  has  no 
effect on the  spread  of  the vir us  in the  com munity , and does not  pr o­
vide a means of bre ak ing  the cha in of  transm iss ion  of  the pa ral yz ing 
viruse s in the comm unity.

Now, thi s is a  fun ction  which is fulf illed, it has been dem ons trat ed,  
wi th  the  oral  vaccine.  I t can break the  chain  of  tran smission  and  
the reb y pro tec t the  pa re nt s of  childre n who fo r one reason or anoth er 
have no t themselves been vac cinated wi th Sa lk vaccine, and  can also 
protec t ind irec tly those  in the com munity  who have no t received the  
vaccine.

In  C inc innati,  we foun d th at  a lmost 50 perc ent  of  the  you ng fa thers 
of  preschool chi ldren have not had  even one dose  of  Salk vaccine.

Mr . Roberts. Ye ste rda y you were quo ted as ha ving  said  th at  the  
Sabin  vaccine could be pro duced much cheap er than  the  oth er typ e 
vaccine. Would you go int o some of the  processes of  ma nufac tur e 
which  you thin k m ake thi s po ssib le ?

Dr . Sabin. I have supp lie d the  st ra ins of  vacc ine and the  manu­
fact ur in g process to eve ry pharm ace uti ca l com pan y in th is cou ntry, 
Ca na da , Europ e, and  else whe re th at  has  asked fo r it, and the re have  
been man y of them.

An d I am in in tim ate  con tac t with t he ir  expe riences.
Th e ora l vaccine is ma de fro m the  same kind  of  tiss ue cu ltu re as 

the Sa lk vaccine. An d these tissue cu ltu res  are  made from  the  
kid neys of monkeys.

Now,  while  one cubic  centime ter  of such a cu ltu re  fluid provide s 
only one dose of the  Sa lk  vacc ine, one cubic  cen tim ete r of such a cu l­
tu re  fluid  has  alr ead y, not jus t in the  lab orato ry , bu t on the bas is 
of  act ual manufac turin g experience , sup pli ed  as mu ch as 100 to  500 
doses of  the  ora l vaccine.

I  know th at  at  least one  pharm ace utical  com pan y producing  the  
vaccine  in Gr ea t Bri ta in , ha s obtain ed in series res ult s such th at  the  
kid neys  from  1 monkey ha ve  given any where  fro m 500,000 to 2 mi l­
lion  doses— 1 monkey yield ed  as much  as 500,000 to  2 mill ion doses 
of  t he  ora l vaccine.

Now,  I do not  expect on th is  basis  t ha t the cost  of  t he  o ral vaccine 
should be one one-h un dred th as much  as the cost of  a sing le dose of  
Sa lk  vaccine, because  in th e pro duction  of  the  ora l vaccine a certa in 
pr op or tio n of the  tissue is not  used. Abo ut 25 perce nt has  to be set 
aside merely fo r obser vation, a certa in numb er of  monkeys  have to 
be d iscard ed because the  tes ts do not j us tif y the ir  inclusion.

Bu t even if  you have on e- th ird  left— I know  th at th a t is possible— 
on e-t hi rd  of all the  monke ys th at  you use, en ding  up with usable 
vacc ine, and  th is is usa ble  vaccine by the Am erican  cr ite ria —the  
U.S . Publi c He al th  Service cr ite ria —you sti ll hav e man y mill ions  
of  doses f rom  sma ll num ber s o f monkeys th at  you  process.

Now,  I know th at  the cost of  a product is influenced by many 
fac tor s. Mass pro duction is alw ays  d iffe ren t th an  mode l produc tion. 
Th erefo re,  if  a company on ly makes a hu nd red lit er s of  vaccine  and  
tri es  to cha rge  off the  cost of  all  the  in itial tes ts th at are  requ ired  
to ful fill  the  license req uir em ents,  t hat  wo uld make it quite  expensive, 
to be sure.
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But if it would then proceed to make vaccine in hundred liter 
lots—and some of the very costly tests can be carried  out on hundred 
liters  just as readily as on 5 or 10 liters—and if the initial investment 
is not charged off on the first lots tha t are produced but spread out 
over a long period of time—and that  is not an unreasonable proce­
dure—the cost is very different. I have already had discussions with 
the president of one of the companies, whom I asked whether or not 
it would be considered unbusinesslike, even if it would be humani­
tari an,  to spread out the o riginal investment over many years so th at 
the first vaccine tha t became available would not be so much more 
expensive than subsequent mass-produced lots. Well, he told me 
tha t in business? as in othe r th ings, you have to mix humanitarianism 
with other considerations, and it would not be unreasonable to spread 
out the original investment over a long period of years.

It  is for tha t reason that  I believe that if these factors  are taken 
into consideration the cost of oral vaccine should be at least one-tenth, 
not one-hundredth or one five-hundredth, at least one-tenth per dose 
of the present cost of Salk vaccine to begin with, and perhaps less 
late r oh.

In saying this, I am not merely guessing and pull ing these figures 
out of the air, but this has already come under consideration, and I 
would like to document it with the following experience:

One o f the pharmaceutical companies in Grea t Britain already has 
about 50 million doses of each of three types tha t it is ready to dis­
tribute, made according to British  requirements. Governments in 
Latin America, such as Brazi l, Uruguay, and others have for a long 
time been interested in sta rtin g such programs in thei r countries. 
And this company had to figure whether or not they could meet the 
budgetary possibilities of such governments, governments that might 
be able to affort 1 or 2 cents a dose and not 20 or 30 cents a dose.

If  you will permit me not to mention the name of the company, 
I can say that  they were prepared to meet such budgetary  requirements 
at tha t low level.

I think  it is possible to produce it at that low price, and i t would be 
of grea ter importance even in other parts of the world than in our  
own to have this vaccine produced at the lowest possible price so 
tha t it can be mode available to the largest number of people in the 
shortest possible time.

Mr. Roberts. What countries seem to have the highest incidence of 
this disease?

Dr. Sabin. Countries tha t are using the least Salk vaccine, are 
among the highest. And countries that  are ju st now emerging, so to 
speak, to the civilized state from a polio point of  view that  we achieved 
in 1916 or 1917. And there are many such countries emerging now. 
For example, Egyp t, in 1957-58, in 1 year, had admitted to its Cairo 
Hospita l 1,700 children with paralyt ic polio, most of them under 
3 years of age. Israel in 1958 also had, despite the extensive use of 
Salk vaccine, almost 700 or  more cases of para lytic  polio. There are 
countries in Asia that are just beginning to have polio epidemics 
for the first time. When I served with our Armed Forces durin g 
World War  II,  I was called to Tientsin in 1946 because of an out­
break among our Marines that tu rned out to  be polio. Three men died 
within a week, and about 40 others were sick, and I made a careful
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inv est iga tion as to th e poss ible occu rrence of  polio  in China. In  
Tien tsin, the re was no polio amo ng the  ch ild ren at  the  time  and the 
loca l doctors  d id n’t know of  any in the  a rea  fo r ma ny years.

But  th ere  was ev idence th at t he polio  vi ruses wyere  sp rea din g amo ng 
the populat ion  wi tho ut prod uc ing obvious disease.

La st year, as part  of  ou r U.S .S.R. exc han ge pro gra m,  I wen t to 
Moscow alon g wi th rep res en tat ives  o f the Pu bl ic  Hea lth  Serv ice w’ho 
are here  present.  An d one  of  the  rep res en tat ive s from China  said  
th at fo r the  firs t time since 1952, I believe it  was, or  1953, th ey hav e 
beg un to have  epidem ics inv olv ing  tho usands  of  child ren  in Chinese 
citie s. Ja pa n has  been  ha ving  more th an  before . Eu ropean coun­
tri es  th at  are  ju st  em ergin g hyg enical ly, Midd le Ea ste rn  countries, 
an d in Af ric a, where it  ha s been a rel ati ve ly low-incidence disease, 
with  the  larg er  movem ents  of  populat ion  and tra ve l the re are  also 
epidemics o f polio ap pe ar in g w’ith gr ea te r fr equ enc y.

Mr. Roberts. Does th is  seem to be worse  in the tro pica l cou ntr ies  
th an  it  is in tempe rature  zones ?

Dr . Sabin . I t is no t worse in tropic al cou ntr ies . The viruses seem 
to  spr ead  throughout th e year,  and  those who become infe cted  get  it 
very ear ly in lif e and usu ally become imm une  wi tho ut ge tting  the  
disease .

An d u p unti l recent ly the p rice  they p aid in p aralys is f or  the n atur al  
imm unizat ion  was low.

Bu t, aga in, fo r rea son s th at  might req uir e too  muc h tech nica l an al ­
ysis,  tropic al and subtr op ica l cou ntri es are  begin ning  to have ep i­
demics to  an e xte nt t h a t t hey h ave  not ha d be fore .

Mr. Roberts. Now, you  men tioned th at  the lar gest pro gra m of 
immunizatio n h ad  occurred in the U .S.S.R .

Dr . Sabin . Yes, sir.
Mr.  Roberts. Ar e you famili ar  w ith  the  m anufac ture  of  th e vaccine 

in  Russ ia?
Dr . Sabin . Yes, sir.
Mr. Roberts. Do they  use the  same methods th at are used by the  

pharm ace utical  p eop le in th is country who m ake it?
Dr.  Sabin. Th e me tho ds of  pro duction are  the sam e; some of  the  

tes ts are  no t the same.
Mr. Roberts. We  ha d some test imo ny yeste rday  that  with your  

vaccine  comes the  p rob lem  of  e lim ina tin g the  s imian  viruses. Wo uld  
you  go into  th is a  li ttl e b it  ?

Dr . Sabin . Yes, sir.  Whil e the re are  m any  v iruses  in the  inte stina l 
tra ct  of monkeys, ju st  as the re are  man y in th at  of  man,  the  culture s 
th at  are  pre pared  fro m th ei r kidn eys  hav e a re la tiv ely  limited  num­
ber . And, actua lly , with  qu aran tin ed  mon keys  t ha t are  used fo r pr o­
duction  of  t his  vaccine, only two agents o r viru ses , one o f them know n 
as vac uolati ng and the othe r as foam y, have  pre sen ted  prob lems , be­
cause they are not in the int est ina l con ten ts of  the monkeys, bu t be­
cause they rem ain in th e kidney s of the  animals  w ith ou t doing them 
any harm .

Th e vac uolati ng vi rus, abo ut which we di dn ’t know un til  abo ut 
10 or  12 months  ago because it took  a very special  Af ric an  monkey 
tissue  cultu re to show up  its presence, has been adminis tered  now bv 
mo uth  to mil lion s of ch ild ren , and  we know fro m stud ies th at  we 
hav e car ried out,  also fro m stud ies th at  have been ca rried  o ut in En g-
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land, th at when i t is taken by mouth it doesn’t multiply , and i t doesn’t 
have any demonstrable effect in the children.

On the other hand, children receiving injections of Salk vaccine 
have been found to produce a reaction in the blood which indicates 
that it was either present in the Salk vaccine in unmodified living 
form or in very large amounts in the killed form.

So the Salk vaccine is not necessarily free of this same agent, and 
you cannot be sure t ha t it is not there  unless you actually test for it.

But let us assume tha t the vaccine that we want to use in this coun­
try  shall be free of any demonstrable agents other  than the polio 
viruses. I will go along  with th at ; I will not argue with that. Tha t 
does not mean that you cannot make vaccine under those conditions. 
You can. Because all i t means is that monkeys which happen to have 
this particular agent in thei r kidneys you do not use. And instead 
of being able to use every 75 out of 100 monkeys tha t you process, 
you may be able to use only half of t ha t number, o r 25 or 30. Tha t 
still does not prevent one from making this vaccine under those con­
ditions. It has been made in Great Brita in under  those conditions, 
and some of the American companies working on a small scale have 
shown that it can be made here under those conditions.

I do not regard tha t as an obstacle in itself to the production of 
vaccine; it just means you throw away some materia l tha t you might  
otherwise use.

Mr. Roberts. Now, assume tha t the agent is not removed in the 
manufac ture, what could be the results to other parts of the body ?

Dr. Sabin. This is not a theoretical question, sir ; it is one that  can 
be documented, because, as I said, millions of people have received 
vaccine with this agent in it. Nothing happened. It  is just like 
put ting i t down the drain, because it is swallowed, it doesn’t multiply, 
it is excreted, it goes out, and nothing happens.

Some of the countries have decided tna t it is not important to test 
for this particular agent, and are using vaccine regardless of the pres­
ence of this agent.

I th ink that  that  is true of the Soviet Union.
I have just had word tha t in Yugoslavia, where they have also 

star ted to make vaccine from my s trains, and they have now7 given 
the ir own manufactured vaccine, beginning early February, to over 
4 million of their  children—I haven't got the last word, but I think  
they also have not considered it necessary to test for this agent.

The Swiss Federal Government has released vaccine produced from 
my stra ins by a Belgian company without r equir ing tests for this p ar­
ticu lar agent.

We have no evidence tha t it causes any harm whatever, or tha t it 
multiplies.

Mr. Roberts. You remember when we had the other panel there 
were some fears along that line expressed by Dr. Mayer, if I  remember 
correctly, one of the biochemists who was here on the panel. And 
if I remember correctly, he said that if these agents were not removed, 
w7e might have a problem of—I don't know whether he used the term 
hepat itis, but I  believe he said there was some danger of possible liver 
damage or kidney damage.

Dr. Sabin. Without know’ing exactly what he said, since he men­
tioned hepatitis, I can tell you where that  is a problem: The sug-
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gestion has been made of using certain  human tissue cultures instead 
of monkey tissue cultures.

And the decision has been against using human tissue cultures be­
cause of the possible problem of hepa titis virus (jaundice)  for which 
we have no tests at the present time, and cannot be sure  whether it 
is in there or not.

Mr. Roberts. Doctor, yesterday we had quite a bit of discussion 
about w’hy no applications have been filed for licenses to manufacture 
the Sabin  vaccine in this country. I might say tha t we did have some 
testimony th at indicated that the  applications  would be made w ithin a 
short time; we had testimony to the effect tha t the standards would be 
published by the end of this month in the Federal Register.

I would like to  know as to whether  or not you have any know ledge 
of whether any of the pharmaceutical firms are planning to file such 
applications.

Dr. Sabin. I have been in close touch with pharmaceutical com­
panies ever since the In terna tiona l Conference in 1959 here in Wash­
ington, which indicated that  the field tr ials  w’ere coming along so well 
tha t the possibility of using oral vaccine w as imminent.

A pharmaceutical company cannot begin to prepare vaccine which 
it could submit for license here until it knows the final requirements 
tha t it will have to fulfill. It  has been said tha t with all the good 
intentions of the committee working for the Public Heal th Service, 
there w’ere a series of recommendations, one following the  other, that 
read more like research projects than directions for how7 to make a 
vaccine.

Now, there w7ere those forward-looking individuals or groups who 
began to w’ork before the last “t ” was crossed and “i” dotted. But 
there were others—and I th ink from a business point of view perhaps 
justifiably so—who took the position that until they can see the final 
requirements as to just what they will have to do and fulfill, they 
cannot begin to manufacture a single lot fo r licensure.

Now’, these final requirements are yet to come out at th e end of this 
month, we have been told.

Therefore , personally I cannot argue with any man in charge of 
management who says that he had to postpone appro pria ting  money 
for actual production un til he could read those final requirements ancl 
calculate what his investment would have to be.

I would say that tha t is one reason, but only one of many other 
reasons.

Until about 10 days ago I  was not very optimist ic th at even by the 
end of 1961 or early 1962 there would be more than a dribble of oral 
polio vaccine.

And on the basis of production  in this country, I would say that 
my attitu de would still be the  same.

But after a conference tha t I have had—and since the name has 
appeared in the public press there is no point in my not mentioning it, 
Pfizer International, working in its plant in England—it became 
apparent to me that  they, who have started  quite early, are perhaps 
more advanced than the others, tha t they are making vaccine to the 
best of their  ability in accord with the requirements of the U.S. Public 
Health  Service as they had reason to believe they would finally be, 
because last August there was an indication of what they would be;
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so they did not wait for the last word on th is, and if the tremendous 
effort and investment tha t they are put ting  into their  E nglan d plant 
continues to yield as much vaccine as they are now producing per 
month, and if thei r vaccine passes—you notice all the “lfs” th at I put 
in—if thei r vaccine fulfills and passes the licensure requirements, tha t 
company alone may be supplying by the end of December in my est i­
mate, and up to about March 1962, either 40 to 50 million doses of 
each of the three types, or, i f the dosage requirements are modified, 
perhaps even a 100 million.

On the other hand, the actual production  in this country is quite 
different. I have had altogether five different pharmaceutical com­
panies make contact with me about product ion of this vaccine. I 
should like to make it clear tha t whatever agreements I have, I 
counsel with all pharmaceutical companies without any monetary re­
turn  whatsoever, either personal or insti tutional or any other kind, 
and tha t of the five that  approached me one decided not to continue 
afte r making a very g reat initial serious effort, because they believed 
tha t they couldn’t do anything until they read the final requirements. 
Another company tha t started building a separate production pla nt 
for this  also decided against  even start ing  until  the final requirements 
were published. A thir d company—I hope I  have got all my fingers 
all in order—a th ird  company decided that they would play with it 
and see i f they could make small lots of vaccine to fulfill the l icensure 
requirements, but had made, as of now, no plans whatever to produce 
the amounts of vaccine that  might be desired and needed in this 
country.

Only one company, which is not engaged in the production of Salk 
vaccine, has been putt ing  an effort into this in this country, but they 
started rather la ter than  the English company, and I  am sorry to say 
tha t in my contacts with them they are more inclined to complain 
about the rigidi ty of the U.S. Public Health Service requirements than  
saying, “This is a fac t of life, and we are going to work with it,” as I 
know it can be worked with.

Now, some o f the companies have indicated tha t until they know 
what the ultimate  policy will be for use of Salk vaccine and oral vac­
cine in this country, they have no way of evaluating what the need 
will be. Some of the companies have definitely indicated that  they 
are very much concerned about possible damage suits that might 
occur.

When you go out and give any thing to 10 million children, and then 
observe them over a period of several months, we know tha t there  
are going to be some cases of polio among them, because a few will be 
in the incubation period of the disease. And unless scientific opinion 
makes it clear t ha t t his  is the sort of thing to be expected, they fear 
tha t they may have damage suits.

Now, other companies say that  those are facts of life with which 
they live, and have decided to go ahead in spite of it. Others have 
not.

There may be many more factors, but all in all I would say tha t 
clarification of policy of what will be needed in the way of oral 
vaccine in this  country and elsewhere, and the final publication of th e 
U.S. Public Heal th Service requirements, which are imminent, may 
influence subsequent policy in th is direction.

687 76 0 — 61------ 17
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But, as regards actual production in this country now, unless the 
English-produced vaccine passes the requirements, we will not have 
very significant amounts for the 1962 polio season.

Mr. Roberts. Yesterday, it was testified by one of the witnesses 
tha t the oral vaccine was complementary to the Salk vaccine rathe r 
than  competitive with it.

Would you care to comment on tha t statement?
Dr. Sabin. Mr. Chairman, I hope you will permit me a philo­

sophical introduction. Amongpeople  of good will and equal informa­
tion there may be justifiable differences or opinion regarding  strategy 
and tactics.

Now, the recommendations for how the two vaccines are to be 
used ul timately  tha t were made before this committee yesterday and 
in the press and through the Surgeon General’s announcements before 
were made on the advice of my closest fr iends, for whom I  have the 
greatest respect and admiration, and it is no reflection on them a t all 
if we differ in stra tegy, because even in military operations  generals 
who are supposed to be equally informed differ in stra tegy.

Now, with that  introduction, I would like to tell you why I believe 
tha t the strategy of indiscriminate use of one vaccine or the other 
vaccine as an individual physician may be moved to decide is not the 
best way to eliminate the residue of poliomyelitis from thi s country as 
quickly as possible.

I believe that the quickest way to get the most out of oral vaccine is, 
first of all, to have communitywide programs on the Cincinnati model, 
which means tha t during the months of, let us say, November to May 
or Jun e in most of this country,  the vaccine would be administered 
on a communitywide basis. And from what has happened in Cin­
cinnati, and what has happened in some of the central  European 
countries in 1960, we have reason to believe that  even if only 70 to 
80 percent of the preschool children were reached th at way, poliomye­
litis might be brought to a stop within a given season.

Now, this would naturally  involve perhaps some changes in the 
usual mode of adminis tering immunizations to children, in com­
munities. But afte r that , the  best way to continue is to give the 
vaccine to children as they are bom during the first year of life as 
part  of their  regular medical care when they come to their own 
physician—or clinic i f they have no physician tnen that  w’ould be the 
way to maintain it.

I would like to point out tha t this part icular recommendation is 
also the recommendation tha t has been made by a committee estab­
lished by the Surgeon General of the Public Health  Service known 
as Subcommittee No. 1.

And I  believe you now have the document that  was submitted to you 
by the Public Health Service people yesterday in which precisely this 
procedure has been recommended for the use of oral vaccine when it 
becomes available.

This committee also agreed that when tha t is done, there is no need, 
no scientific need, also to use the Salk vaccine or  other immunization 
until fur ther notice.

Mr. Roberts. In other words, you are saying tha t it is comple­
mentary in the sense that a Ford automobile is complementary to a 
Chevrolet automobile?
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Dr. Sabin. Tha t is a ve ry viv id way  of  sa ying  it. But  I  would 
say th at  the re is one modifi cat ion , th at  at a tim e when you di dn ’t 
hav e eno ugh  automob iles  bu t you  also have horses and bugg ies, you 
sho uld  use both  and in th at  way  they  would lie complementa ry.

But  as soon as we can ge t mass pro duction  to giv e us the au to­
mobiles, I th ink th at  hor ses  a nd  bugg ies have a place fo r spo rt.

Mr. Roberts. You des crib ed the  very fine com mu nity effort  made 
in Cinc inn ati , with the com ple te cooperatio n of  the loca l physicians.  
Do you  th ink that  you  would  find the same clima te in othe r com­
mu nit ies , or  do you th in k th at  it will req uir e energ etic leader ship 
on the par t of organiza tio ns  such as the Am erican  Medical Associa ­
tion to  bring  about  a s im ila r clima te ?

Dr . Sabin . I  have al read y had some experience  which makes me 
belie ve th at  a  fo rmal conside rat ion  of such  p rogram s by the  lea der ship 
of  the Am eric an Medical Ass ocia tion , the  Aca dem y of  Gen eral  Pra c­
tice , would be most  he lp fu l as a guide  to indiv idua l cou nty  medical 
societ ies.

I do not  have docum ents wi th me, sir.  I was at tend ing a canc er 
conference yes terday  in New  Yo rk when I  was cal led  to th is mee ting.  
But  I  can sup ply  it. Som e months ago the pre sid ent-e lec t of the  
Am erican  Medical Assoc iation was asked wh eth er o r not  any  modifica­
tio n in the  usua l pa tie nt -d oc tor rel ati on sh ip th at  might  be required 
in an in iti al  communitywdde pro gra m wou ld draw  any objections, 
bas ic objections  fro m th e Am erican  Med ical  Associatio n. And he 
exp ressed him self th at  he cou ld see no reason why  it  shou ld.

A ft er  the A tlan ta  Ja nuary  23 meetin g of  th is  year,  the  officers o f 
the Aca dem y o f G ene ral  Pr ac tic e—I  u nd ersta nd  they  rep res en t about 
24,000 gen era l pr ac tit ione rs  in th is coun try —rel eas ed a sta tem ent  re ­
ga rd in g thei r end orsement  of  the  use of oral vacc ine,  and  the y also 
asked me to  make a r ecor ding  f or  them  on t he  way in which I thou gh t 
it  oug ht  to be used.

And  I , e ssen tial ly, g ave  t he  recommen dations  o f subcomm ittee  No. 1 
to the  Su rgeon of  the Pu bl ic  Hea lth  Serv ice.

Now, why do I th in k it  would  be he lpf ul  to have the leader ship of 
these im po rta nt  orga niza tio ns  pro vide a guide  to  th e county medical 
societies in t hi s co untry  ?

Th ere are  some of  th e officers in  county m edic al socie ties who r egard 
the fre e admi nis tra tio n of  th e vaccine in the schools a s a breach of the  
usual med ical  pra ctice , an d,  as a mat te r of  fac t, in Cincinn ati  the  
county medical society—t his  is no secret, because it  was  pub lish ed in 
all  t he  C inc inn ati  news papers—came out again st the free ad min ist ra ­
tio n of  the v accine in  t he  sch ools  u nder the  su pervi sion of  a phy sician . 
An d the  board  of education , board  of  he alt h, and city counci l took 
th at in to  consideratio n, b ut  decided ne ver thel ess  that  t hi s was a p ublic  
he al th  fun ctio n, and th at  if  110,000 or so ch ild ren  cou ld receive the  
vaccine  very  e asily in an ho ur , that  the  end of  p ub lic  healt h would be 
ach ieved much be tte r th at  way  tha n have them go individu all y to  so 
ma ny doctors.

In  some areas, the coun ty medical socie ties have ha d no obje ctions 
to  thi s whatever.

In  New Yo rk St ate,  fo r exam ple,  I was inf orme d by Dr.  Hill eboe, 
St at e healt h commissioner, th at  the  cou nty  medical socie ty ha d no 
objec tion to  it be ing  done th at way in Roc hes ter,  N. Y.
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In Middletown, Conn., I was informed th at there was no objection.
There are differences in local opinions. I think tha t if the leader­

ship of the American Medical Association and Academy of General 
Practice  would consider what is involved and give their  considered 
opinion on this, it would be a great help.

And I  think it would be well for  them to remember th at any modifi­
cation of the doctor -patient  relationship would apply  just once during 
the communitywide programs which is the first step in providing a 
blockade to the spread of polioviruses because, af ter  that, the vaccine 
will be given during t he course of the first year of life of children as 
they are born, as p art  of  thei r regular medical care.

When a child is taken to the doctor to get whooping cough and 
diptheria shots it can get a fewT drops of the vaccine by mouth with­
out any extra effort, and in the usual medical practice without up­
setting  the established medical principles of practice.

Mr. R oberts. Doctor, if you have concluded your main statement, 
I think at this time the Chair will reserve any other  questions so th at 
the other gentlemen here  may have an opportuni ty to ask whatever 
questions they have in mind.

The gentleman from Minnesota ?
Mr. Nelsen. No.
Mr. Roberts. The gentleman from New York ?
Mr. O’Brien. I have just one question.
Doctor, how much af ter  the final publication of licensing require­

ments do you think the companies can be in sufficient production to 
provide comprehensive protection of American children?

Dr. Sabin. Mr. O’Brien, i f I  understand your question—permit me 
to repeat it—if the licensure requirements are published, let us say 
at the end of this month, how long w’ould it take for some of the 
American companies tha t are now tooled up to  go into production to 
provide large quantities of the  vaccine ?

I have asked t ha t question in advance of one particular company 
that said tha t they were making just enough vaccine to fulfill the 
licensure requirements. And they said tha t if they had assurance 
of a market—so tha t the  investment they wrould put in they could 
get back by selling the vaccine—they could expand their  production 
now, so th at by the end of 1961 or early 1962 they would have not 
100 liters of each type—100 liters is 10 million doses—but they could 
have 10 times tha t much, because they are all set up to go.

Mr. Roberts. Mr. Thomson ?
Mr. Thomson. Dr. Sabin,  you said that  the cost of the vaccine 

might  reasonably be expected to be one-tenth of the cost of the Salk 
vaccine ?

Dr. Sabin. Yes, sir.
Mr. Thomson. The cost in the early stages was double w’hat it is 

at the present time, isn’t tha t correct ?
Dr. Sabin. I understand tha t that  was the case, or more.
Mr. Thomson. And in your estimate were you thinking of the 

original cost or the presen t cost ? In other words, how many doses 
of this vaccine will $1 million reasonably be expected to buy?

Dr. Sabin. As I pointed  out before, it depends on the policy that 
is adopted by a pharmaceutical company. If  they would spread out 
the initial  investment over many years and not try  to recover it im-
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mediately, if they will calculate on the basis o f ultima te mass p ro­
duction, then i t ought to be as low as I indicated.

But, if they do not, I have no way of knowing, and they them­
selves do not yet know, because they have made no cost analysis, 
because they have had no basis for making a cost analysis.

But permit me to point out one other thing,  if I may. The cost 
of the vaccine by itself is not the only social problem connected with 
elimination of polio by vaccination. I have had many letters from 
people all over the country, afte r publication of an article tha t I was 
asked to write by the American Medical Association entitled “Ten 
Fac ts You Should Know About the New Oral Vaccine.” It  was pub­
lished in a Sunday magazine distributed  throughout the country. I 
haven’t got the letter  with me, but I could provide  it. The most 
vivid and characteristic one came from a mother in Texas. They have 
four  children, both parents are young, and when they, the six oi them, 
go to the ir doctor to get one shot of Salk vaccine for each of them, it  
costs them $25.

Now, that  is not true  of the entire country. They said tha t they 
are not poor, but they are not rich. And this also has been, I think, 
one of the social factors that  has changed the picture in such a way 
tha t while poliomyelitis has  not been eliminated from the middle and 
higher income groups by Salk  vaccine, i t has been so disp roportion­
ately diminished in them, so markedly and so disproportionately 
raised in the lower income groups that  it is now almost a matte r of 
socioeconomic status, and it is not enough to say, “Well, you can get 
it free.” Some places they can get it free without having to say 
anything  at all, although in others they practically have to declare 
themselves paupers. Again , in many of the letters I have received, 
there  is something in the average American spi rit against publicly 
saying, “I am in a category where I can’t afford to get it.” Some of 
the people have written me th at  they would rather not get it at all.

So we do have a social problem here which goes quite beyond the 
cost of the vaccine itself—so that, we might say, th at  the 3 cents or 
the 30 cents may be a small matte r when it is compared to $5 per dose 
ultimate cost to the recipient.

Mr. T homson. Thank  you very much, Doctor.
Mr. Chairman, I would just  like to observe th at we have in the 

audience this morning Dr. Gunnar Gunderson, former president of 
the American Medical Association, with some, of h is contemporaries 
in the  S tate of Wisconsin. I don’t know’ w hether he expects to testify 
or not, but w’e are pleased to see him here.

Mr. R oberts. Thank  you, Governor.
We are certainly happy to have you, Doctor.
The gentleman from F lorid a?
Mr. Rogers of Florida. Dr. Sabin, I enjoyed very much your testi­

mony, and I am grateful to  you for  giving us the benefit of your view’s. 
And, of course, we take p ride  in the wonderful accomplishments you 
have made in this field.

I want to find out just a little  more for my own knowledge about 
the manner in which your vaccine is given. Is it  given with water? 
For the three types must you give three doses, or can it be combined 
in one dose? Can you jus t give us a little  testimony on that?

Dr. Sabin. Yes, sir.
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The administration  is a matter of convenience. In Cincinnati, we 
had to set up our own vaccine dis tribution,  and so we diluted the vac­
cine and  put it in an eye drop per bottle, which was then given out to 
the doctors and to the  clinics. They lined up rows of  plastic spoons 
into which they put some ordinary sirup, put two drops of vaccine 
in the sirup, and it went down the  line this way. That  is one way 
of doing it.

The Russians have incorporated the vaccine into a candy ball. And 
you have had some testimony about that yesterday, I understand.

Mr. Rogers of Florida. Yes; we saw it.
Dr. Sabin. Which makes the distribution part icula rly for chi ldren 

over iy 2 to 2 years of age, those who have thei r teeth and can do a 
little something to it, very much simpler.

Now, the process of candy production which they have worked out 
was transmitted  to me in the greatest detail, and I have transmitted 
it both to our own manufacturers and manufacturers in Canada and 
Europe with all the detail s of the engineering problems that are 
involved in getting it to come out just righ t.

I myself was interested in testing now uniform the dose was in 
such candies, and I tested 130 individual pieces of candy and found 
tha t it was exactly what they said it was; it was uniformly dis­
tribu ted, and I  think it is a simple procedure.

But there is a much easier way in which you can make our own 
candy. If  you distribu te instead of a lot of plastic  spoons one of these 
half  inch sugar cubes and put the two drops of the vaccine on the 
sugar cube and take that  in your mouth, you have got your own 
candy. And what I am particularly concerned with is tha t the pack­
age should not cost more than the vaccine.

Now, so much for the different ways of adminis tering it.
Now, about the th ree types. The three types, or the three doses of 

oral vaccine, do not have the same significance as three or four doses 
of Salk vaccine, for the following reason : The m ultiple doses of Salk 
vaccine are needed to build  up the immunity, because this is a killed 
virus vaccine th at does not multiply, and you have to build up the 
immunity with larger  quanti ties of it over a period of many months.

The three different doses of oral vaccine represent the three different 
types of virus against which one must protect.

Now, it is important to remember that type 1 is responsible for at 
least 85 percent of all the paraly tic disease, and with few exceptions, 
for  most of the epidemics. And when you have taken one dose of 
the type 1 oral vaccine wi thin a matte r of a few days, certainly within 
a matte r of a week, you already have immunity against that most 
important type of polio whether or not you take any more doses.

The subsequent doses are given to provide immunity  against type 
3 and type 2, which have a lower incidence in causing paralysis.

Now, under conditions obtaining in this country,  in which there 
are not too many inte rfer ing viruses in the intestinal tract—and our 
study in Cincinnati showed that  durin g the spring tha t was no 
problem—the best results are achieved by giving them separately at 
4- to 6-week intervals.

On the other hand, studies t hat  we have ca rried out in subtropical 
and tropical countries on a really extensive scale show tha t at any 
one time the children are full of all sorts of other viruses in thei r
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intest inal tracts which can interfere with the proper effectiveness of 
the oral vaccine unless you use old mili tary tactics, which are tha t if 
your enemy numbers a thousand, outnumber him, and to outnumber 
him means to give all three types of vaccine simultaneously, let them 
find their place wherever they can in the intest inal tract s of the sus­
ceptible children, and then the children spread it one to the other. 
Under those conditions, it  was found—and th is was carefully studied 
in a city of 100,000 in Mexico in 1959—under those conditions it 
was found that  two doses of a mixture of all three types constitutes 
an efficient way of doing it.

But  in this country the administ ration of the  three types separately 
does provide the best approach on the basis of ou r present knowledge.

Mr. Rogers of Florida. May I  ask how long you do feel that this 
vaccine is effective ?

Dr. Sabin. The absolute determination of how long it will be ef­
fective, in my opinion, will not be possible until communitywide pro ­
grams  have been carr ied out, so that  the circulation of the naturally 
occurring polio viruses has been cut down tremendously or completely 
eliminated, so tha t natu ral reinfections will not occur; but on the 
basis of  studies on my own children who were without any immunity 
to any of the three types of polio, when they got the oral vaccine in 
1957, and also on some of the ir playmates—they were captive guinea 
pigs on whom I  could ca rry out detailed studies—and since they did 
not acquire polio immunity during the pervious period of 5 to 10 years, 
it is not likely that under the conditions they lived they would have 
acquired infection subsequently—we have reason to believe tha t, cer­
tainly, it will last several years without any modification.

And if it behaves like the naturally occurring infection which pro­
duces immunity, in the vast majority  of the  population, it may last a 
lifetime, but we will not know, sir, until time and study tell us.

Mr. R ogers of Florida. Now, I should like to ask as to the progress 
for licensing that we are going  through in this country which I under­
stand, of course, is at a hig h level—and it may be that  we have moved 
as rap idly  as we possibly can in licensing polio vaccine, but  I  wanted 
to get your opinion as to whether you feel we have progressed as 
rapidly as we could.

And could you give the committee the benefit of your thought as 
to how our progress might be improved with other  vaccines, since I 
unders tand we have others, and what should have been done with 
1 icensing requirements ?

Dr. Sabin. I hope you will permit me to overlook the past entirely. 
I do not want to say what I would have done in 1958 or 1959 or 1960. 
I am interested only in the future. And, therefore, I would like to 
address myself to  what, in my opinion, is needed to get material that  
will be submitted for license, as quickly as possible now tha t the 
requirements will be published.

I think,  first of all, to help our pharmaceutical  companies in their  
planning, a clear statement should be made as to whether or not Salk 
vaccines will have a large place in immunization agains t polio, once 
live vaccine becomes available, so they can plan.

You now have six companies or so malting Salk vaccine. If  they 
find out that the opinion of the people who have studied this question 
is that  once immunization is carried out, let us say, in accord with the
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recommendation of the Subcommittee No. 1 of the U.S. Public Hea lth 
Service there will be little place except for individua l preferences for 
Salk  vaccine, they would modify—they would not, natura lly, continue 
with intensive activities with a product that would not have much use.

Tha t is point No. 1, to clari fy how it will be used and what the 
place for the different vaccines will be.

Mr. Rogers of Flo rida. Tha t is by the Public Health Service?
Dr. Sabin. I think  if the Public Health  Service adopts the recom­

mendations of Subcommittee No. 1, tha t is spelled out there, I  think 
that would have a great deal of influence on planning, both medical 
and commercial.

Point  No. 2, perhaps, ind ividual  companies will deny in public tha t 
they will not pu t any effort into it unless they have assurance of some 
sale in mass-produced lots, but that  is indeed what was told to me in 
private .

Therefore, it is my opinion tha t if we could plan not only for  the 
production of small lots but for programs tha t w’ould take in not 
only our interests in this country alone but also the international 
health  program on which the United States spends so much money, 
helping  others, then they could mass-produce it rather  than model 
produce it, and we would gain not only by cheaper price for the 
United States, but also in my opinion, by having something that  can 
become par t of the American international health program.

That, I believe, would help to get it going once the  license require­
ments have been published.

I hope very much th at we can get such production started in this 
country  even though I am very hopeful that the vaccine production 
by Pfiz er in England may be a very excellent source if it passes the 
licensing requirements.

It  is for tha t reason tha t I believe the recommendation of $1 mil­
lion to buy vaccine when it  becomes available is a nice step on a long 
journey. But I hope I  will be pardoned and not appear to be hyper­
critical if I say tha t I think  it is a small step, and I think  that  it is 
a small step, also, if we consider tha t it is to lie used as was recom­
mended to the President, as an epidemic reserve.

Now, permit me to say, in my opinion—and I think I can con­
firm it with data that  my good colleagues of the Public  Health Serv­
ice have accumulated—that the problem in the United States now 
is not so much epidemic. There have been a few last year, the year  
before, we may have one this year. They constitute  a small propor­
tion of the total residue. The total residue is the increased summer 
incidence tha t occurs throughout the country.

Therefore, it seems to me unwise to have millions of doses lying 
in reserve that could be used immediately in community programs 
to prevent occurrence; it is much better to prevent, than come in 
afte r you think you have an epidemic; to my mind an epidemic re­
serve would not be the best way to use the oral vaccine.

Therefore, it would be my judgment that it might help to reconsider 
the recommendations of Subcommittee No. 1, to the Surgeon General 
of the Public Heal th Service and to plan in the light of the  fulfillment 
of that program ra ther  than  the small step of a million dollars for only 
a small part of it.
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Mr. Rogers of Florida . May I ask you a question as to the  Subcom­
mittee No. 1 of the Surgeon General : Is tha t subcommittee a perma­
nent one or one that was formed at the  conference in Atlanta ?

Dr. Sabin. You have the record on that, sir. This  is a committee 
tha t was appointed by the Surgeon General to prepare material for the 
conference in Atlanta.  I do not know whether it  is an ad hoc commit­
tee or a continuing committee, but you have tha t in your documents.

Mr. Rogers of Florida. I wonder if you could give us your thoughts 
or, at least, recommendations for  the fu ture to improve or step up, if  it 
is necessary, the determination of requirements for licensing?

Dr. Sabin. Mr. Rogers, I think there may be justifiable differences 
of opinion in requirements for  licensing, but I  would not want any di f­
ferences of opinion about that to be an obstacle in the way of imme­
diate operation.

I thin k tha t immediate operations  are possible with the present 
requirements.

The most important  difference, for example, between American re­
quirements and British requirements, are that in the Brit ish require­
ments, once the product is made, free of other viruses, except the polio 
immunizing viruses in the vaccine, no extensive tests on children, on 
consecutive lots, are required in order to obtain a license.

Maybe one or two minimal demonstrations.
In the American requirements, copying mostly the procedure that  

was used with the  Salk vaccine, which is an entire ly different product, 
five consecutive lots must be tested. And th at is really a very terriffic 
job. It can be done. And it will be done and it  will not be an obstacle, 
but I  would say tha t if the Publ ic Health Service wants to  have some­
thing  for epidemic use in 1961, they may have some lots tha t would 
actually be available in June and J uly  if the letter of this requirement 
of having all five consecutive lots fulfilling this  pa rticular test repeat­
edly tested in hundreds and hundreds of children is not required.

But please, I do not want this  to be an issue, because I do not want 
anybody to fall back on the excuse that they will not and cannot make 
the vaccine because it cannot be made according to present require­
ments.

My opinion is that it can be made and it has been made and i t should 
not.be an obstacle.

Mr. Rogers of Florida . Do you recall offhand how many cases of 
polio we had in this country last year?

Dr. Sabin. I may be off on the fourth  digit—it was 2,000-some-odd 
which was very, very gra tifying.

Permit  me, if I go beyond your question and say that in 1959, how­
ever, it was 6,200. And that in 1960, also, in the American ter ritory of 
Puer to Rico, with only a population of 2.5 million or so, there were 
close to 500 paralyt ic cases. And that we have no way of knowing 
whether it be less in 1961 or more, and more in 1962, bu t that  it will 
continue and that it may continue to be greater in proportion to the 
extent of vaccination of the population, there is no question at all.

Canada produces as good Salk vaccine as we do in this country, I 
know. It  is a nation of 17 million. In 1959, they had close to 2,000 
cases of paraly tic polio. Mostly in those who were unvaccinated or 
inadequately vaccinated, but they, also, have not been able to get it  out 
to the people enough. That is 2,000 for about 17 million. You
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mu ltiply  th is fo r 180 mi llio n, and there  is, a t least, a p ote nti al th at we 
mi gh t face.

Mr.  R ogers o f Fl or id a.  Will  you re ite ra te fo r me t he cou ntr ies  th at 
ha d no  cases where the  ora l pol io vaccine had been  used la st ye ar d ur in g 
the  polio season ? I believe you  cited tw o exam ples .

Dr . Sabin. Czechoslo vak ia, Hun ga ry —I  mentio ned  only  those 
two, because there  c areful  test s fo r c onf irm atio n of  suspect cases were 
ca rri ed  out.

Th is is, also, tru e in some of the  rep ublics in the  Soviet Un ion  
whe re t ests  were ca rr ied out.

A report  on what happened  there, pa rti cu la rly,  on wha t happene d 
in Czechoslovakia , wi ll short ly be pub lished  in the  Jo urna l of  the 
Am eric an Medical  Associa tion . Manuscr ipt s were sent  to me, I  
tra nsmi tte d them to  th e ed ito r, and  he will  publi sh  it.

Also, a prel im inary repo rt on just what was done  in the  Sovie t 
Un ion  will ap pe ar  in  a forthcoming issue, pe rhap s in a week or  so, 
again  in the  Jo urn al  of  the  Am eric an Med ical  Association. So it 
will  be on record.

Mr. Rogers of  Fl or id a.  As I un de rst and it , it is you r fee ling th at  
wi th the  chi ldr en in an  active prog ram  in th is  cou ntry, especia lly 
using  the ora l polio vaccine, we can approach  a reco rd of  almost 
wipin g out th e d ise ase; in o the r words , ce rta in ly  r edu cin g g rea tly  even 
the po lio t ha t now ex ists ?

Dr.  Sabin . I would  say  th at  th is is not a the ore tical,  bu t a pr ac ­
tically dem ons trab le possibil ity ; on the bas is of  achievement in d if ­
fer en t area s where th at was done, we have good  reason to exp ect  
ju st  tha t.

Mr. Rogers of Fl or id a.  Th at  is very encourag ing  and  I hope  we 
wil l, and  I feel sure th a t subcomm ittee , Mr. Ch air ma n, will  do wh at 
it c an to  see th at  th is ge ts on the crash pro gra m.

Mr. Roberts. Do cto r, when  Sa lk vaccine was fi rst used, was there an 
assu red m arket fo r i t?

Dr . Sabin . The def ini tion of an “as sured m ar ke t” is one I wou ld 
not  like to att em pt . I th ink Mr. O’Con nor is si tti ng  beh ind me an d 
you will have an o pp or tu ni ty  to questio n h im.

I th ink the  Na tio na l Fo un da tio n did  a very fine th ing du rin g t hose 
days . There  was no vacc ine at all. An d while he will quote the  
prec ise figure th at  th e Na tional Fo un da tio n invested in cooperatio n 
wi th the  m an uf ac tu re rs  even before  the  field tr ia ls  were finished to 
make sure  tha t they would  con tinu e in opera tio n so tha t as soon as it 
was  licensed  the re would  be some mate ria l to  use, I cannot  help,  
personally , bu t feel th a t th at  was a grea t im pe tus; and  the  pa ra lysis  
and death  t ha t th is preven ted  fa r outweighed th e cost to the Na tional  
Foundatio n, which is, af te r all, the  Am erican  people who supplv it  
wi th its money.

And when you cons ide r th e cost of ca rin g fo r one par aly zed  person,  
child  or adult , every case  t ha t is pre ven ted  rep ay s ult imate ly even in 
dolla rs and  ce nts the  inv estme nt th at  you make in preven tin g it.

Mr. Roberts. You  have  had qui te a b it of  experi ence in the  i nt er na ­
tio na l hea lth field; in fac t, I would say you  are  one man  who has 
ha d to do wi th in te rn at iona l health. Do you  th ink we would be 
cri pp led  in ou r in te rn at iona l relations unless we get the  o ral  vaccine 
manufac tur ed  in a sh or t tim e?
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Dr. Sabin. Mr. Roberts, “crippled '’ is a strong word. By com­
parison with all of the other  problems in this world, I know tha t 
polio is a relatively little problem. But if  we tackle the litt le problems 
one by one, they add up.

I would not say that lack of oral polio vaccin would cripple our 
internationa l relations, but I must say that it has entered  into the 
field of international competition for favor with, let us say, uncom­
mitted nations. There are many nations in this world who cannot 
afford polio vaccine, need it, and want it. One of the recommenda­
tions that  was made to the Surgeon General at the Atlanta meeting 
was tha t it would be a very good idea if the United  S tates  could help 
countries tha t cannot help themselves with immunizing material 
agains t poliomyelitis.

I think tha t if we do not ourselves make such material available to 
other nations, that  the Soviet Union, probably, will, and has the ca­
pacity of doing so. They are producing or have been producing, 
when I was there in Moscow in May 1960, at the  ra te of about 20 mil­
lion doses a week of oral vaccine. And while up to the present they 
have mostly either given it or sold it—they do not always give it 
away free, I discovered tha t Eas t Germany has to buy it—they, 
nevertheless, have enough vaccine on hand now to give it to others.

I have, sir, made a proposal to the  World Health Organizat ion that 
this, indeed, is one of the functions for which the World Health 
Organization  was set up, to help countries tha t cannot help them­
selves with the elimination of poliomyelitis.

And my proposal included two steps :
One, that  all of the nations that made more vaccine than they could 

use fo r themselves should contribute it to the World Health Organi­
zation. And then have the World  Health Organization give it to the 
nations th at need it and cannot afford it.

And the other is tha t the Wor ld Health Organization train  key 
personnel.

But I am afraid we are not in position now to contribute anything 
except a promise.

Mr. Roberts. You will remember last year this committee had a 
part in passing legislation which carried out Senator H ill ’s bill which 
authorized such a proposition on research, but did not authorize to go 
into the field of preventive medicine. I)o you think tha t on the basis 
of international health research such a bill could be used as a vehicle 
to promote the use of the oral vaccine ?

Dr. Sabin. I think that  there is a place not only for extensive use 
of oral polio vaccine but for research as you suggested because, while 
available data suggest that we may have reason to believe tha t exten­
sive use on a communitywide basis in some subtropica l or tropical 
areas, in underdeveloped countries, will quickly stop the fur ther  oc­
currence of polio, studies have to be carried out over a long period 
of time to see what happens when you pursue the designated program 
for a y ear or 2 years. Polio has existed with mankind since earliest 
evolutionary times and I am not so naive to think tha t we have got all 
of the  answers now—we have some answers on which to act, but study 
is still required.

And the type of thing  you suggest would constitute  a very impor­
tant internat ional health research contribution  and one which this 
country could very profitably contribute .
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Mr. Roberts. Thank you, Doctor. Any more questions, gentle ­
men?

Again, I want to express the thanks of the Chair and the members 
of the subcommittee for your appearance here today. You always 
contribute to our hear ings and to our work.

(Dr. Sabin submitted the following documents for the record:)
Lake J ackson, Tex., January 30, 1961.

Albert B. Sabin, M.D.,
University of Cincinnati,
Cincinnati, Ohio.

Dear Dr. Sabin : As a moth er of four  children  I wan t to compliment you r 
excellent arti cle  abou t oral vaccine. I canno t tell you in words how gra teful 
I am for this opp ortu nity  to immunize my child ren, my husband , and myself.

It  is so sad th at  thi s vaccine  is not yet ava ilab le to us. I am especial ly con­
cerned because this  is the  time when our booster  shot s are due. Do you know 
th at  in order  for the six of us to get his booster th at  our doctor will char ge us 
$25. To me this  seems an appa lling  sum. Espec ially since I know it is av ai l­
able for something like  10 cents a shot. We ar e not hu ng ry ; however, it  is 
not easy to stre tch the  sal ary  my husba nd makes.

Yes; ther e is something like relief  in this  community where  if you obtain you r 
docto r’s sign atur e saying you are in need of medical care  and are financ ially 
des titu te the county will give you c are. We do not need this  kind of help. What 
I’m saying is th at  in order to help yourself you must pay, pay, pay. Can’t 
there be a balan ce somewhere ?

Why ain I wri ting  th is to you? You are  indeed a dedicated man and than k 
you for think ing above yours elf. You ar e urgin g the  masses to get the ir shots— 
to fight polio. Well, I, for  one, wan t to show you th at  it is not always as easy 
as it may seem.

Sincerely yours,
Mrs. H. L. Wolf.

The Children’s Hospital Research Foundation,
Cincinnati, Ohio, October 22, 1960.

Dr. L. E. Burney,
Surffeon General, Public Heal th Service,
U.S. Departm ent of Hea lth,  Education,  and Welfare,
Wash inffton, D.C.

Dear Dr. Burney : This  lett er is about two closely relate d mat ters , which 
your early dep arture  from  Atl anta  on October 11 preve nted me from discussing 
with  you in person. These two ma tter s a re :

(1 ) A plan that  would stim ulat e American pharma ceutica l companies to pro ­
duce the relat ively  smal l amou nts of live, oral polio vaccine needed in the  U nited  
State , and at  the  same time—a t litt le extra  cost if any—to provide a larg e su r­
plus tha t the United  S tat es  could d istr ibu te (th rou gh  WHO or di rectly  if need be)  
to economically u nderdeveloped countries th at  need it  bu t canno t afford to buy it.

^( 2)  A plan th at  the  Uni ted Stat es may find advisab le to propose at  the nex t 
M orld Heal th Assembly, for the WHO to develop a program to help th ose nat ion s 
that  cannot help themselves  in the elimination of poliomyeli tis from the ir own 
countries.

REASONS FOR URGENCY IN  CONSIDERING SOME PLAN FOR STIMULATING  PRODUCTION OF 
LIVE POLIO VIRUS VACCINE IN  TH E UN ITE D STATES

(1 ) Properly organized community  wide prog rams utilizi ng oral polio vaccine 
in the winter and spr ing of 1960 in the United  Sta tes and e lsewhere have resulte d 
in the complete or alm ost complete elimination of poliomyeli tis dur ing  the  
1960 season.

(2 ) Inqu iries  th at  I made, ju st  before the  October 11 meeting in Atl ant a, of 
the  American pha rmace utical  companies th at  have expressed the ir inte ntio n 
to produce vaccine from  my s tra ins  in dica ted th at—

(a)  Pitman -Moore—management had not y et g iven orders to star t.
( b) Wyeth —are  working  on a minimal scale.
(c) Lederle—had  very few monkeys in quara nti ne  and work on sma ll 

scale was only s ta rt in g a t end of October.
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(d )  Pfizer—in the ir pla nt in Eng land  a re fa r ahe ad of the others , but  are  
not prepar ed to st ar t large-sca le product ion wit hou t some so rt of contract.

(3 ) On t his  basis, unless some thing  is done very soon, the re will not only be no 
ora l vacci ne for licensure pri or to the  1961 polio season but  it is very doubtful 
th at  enough vaccine will be ava ilab le by the end of 1961 to implement plans of 
comm unityw ide programs, curre ntl y unde r considera tion by th e U.S. Public 
He alth Service, th at  might be put  into  operation prior to the 1962 polio season. 
Fa ilu re  to achieve  this  will be paid for  with thou sand s of prev enta ble cases of 
paralysi s and death in the  Unite d States.

(4 ) Only about 1,000-2,000  liters  of oral  vaccine of each type  (to ta l of about  
3,00 0-6 ,000 lit er s)  would be needed  for the ini tia l phas e of commu nity wide 
prog ram s in w’hich about 100 millio n children and young ad ul ts could be vac­
cinated  in the  United States.

Thi s rela tive ly small amo unt should be compared with the approxim ately  
80,000-1 00,0 00 lite rs of Salk vaccin e th at  American pha rma ceu tica l companies 
have  been making annually in rece nt years. The Salk vaccin e has recent ly 
been sold to public agencies at  10 cent s per cubic cent ime ter—an d 1 cubic cent i­
me ter of ora l vaccine, made from the same kind of tiss ue cu ltu re as the Salk 
vaccine, would be sufficient for 50 to  100 doses.

If  the  oral vaccine (which can be readily stored in the  froze n sta te  for many 
ye ars ) were made in qua ntit ies comparable to those of Salk vaccine, the price 
per  cubic cent imeter may be somewhat gre ate r but-pr obably not more  tha n twice 
as much (ba sed  on an assumption th a t 50 percent of the lots  might have  to be 
disc arded for one reason  or an ot he r) . If produc tion were limited  to the  very 
small qu antiti es needed by the Uni ted States,  the pric e would undo ubtedly be 
very  much higher if the pha rmace utical  companies are to recov er their  expendi­
tur es and make a justi fiabl e profit. (Automobiles produced in small numbers 
are  inv aria bly  much more expen sive tha n those which come off the  assembly line 
in mass prod uctio n.)

(5 ) I am suggest ing th at  the  F edera l Government subsidize , by con tract to buy 
or other wise , the produc tion by Ame rican  pharmaceut ical companies of at  leas t 
30,00 0 lit ers of the oral vaccine. This , in my opinion, may achie ve the followi ng:

(a ) Provid e the necessary  business  incent ive for  American companies to 
produ ce the vac cine ;

(&)  Provi de not only enough vaccine for the  fi rst phas e of co mmunity wide 
immunizat ion programs, which  holds the promise of elim inat ing poliomye­
lit is from  the United  Sta tes  in 1 year, but also enough for  at  least several 
yea rs of the second phase, whic h involves the immuniz ation  of newborn 
chi ldre n d urin g the  f irst y ear  of  li fe ;

(c ) Per mit th e United Sta tes  to use the surp lus vaccin e in a tru ly huma n­
ita ria n way, as pa rt of its  intern ational hea lth program, to help those 
economically underdev eloped countries th at  wa nt it  and  cann ot afford to 
buy it.

(6 ) Thi s plan would probably not  involve the expenditure of much more 
money tha n public agencies (S ta te  and  city governments, etc .) are now spend­
ing ann ual ly for the purc hase  of Salk  vaccine. In 1959, public agencies bought 
abou t 26,00 0 liters, and from 1955 to 1960 a tota l of abou t 166,00 0 liters .

(7 ) Wh ether it be th is plan  or some othe r plan, unless something is done soon, 
the U.S. Pu blic Heal th Service may develop fine plan s for  the elimination of polio 
from the  United State s with  the  aid  of the oral vaccine—only to find that  there 
is l itt le or no vaccine to use.

BACKGROUND AN D PLAN  FOR PROPO 8AL  AT NE XT WORLD HEA LT H ASS EM BL Y REGARDING 

ROLE OF WHO  IN  ELIM IN ATI ON OF POLIO MY ELITIS ON WOR LDW IDE SCALE

(1 ) The pilot study which I carrie d out together  with my associates  in 
Mexico in the  city of Toluca (pop. 100,0 00) showed the effectiveness of two 
tri va len t doses of ora l polio vaccine in immunizing the susce ptible child ren unde r 
conditions of most massive na tu ra l infection with poliom yelitis  and  othe r ent ire 
virus es. The  Toluca experience reporte d in the J.A.M.A. (Aug. 6, 1960 ), 173: 
1521 -1526, can serve as a model for  such vacci natio n prog ram s in most eco­
nomically underdevelop ed countries .

(2 ) Many economically underdevelop ed natio ns have  in rec ent  years been 
suffering from epidemics of inf an tile paral ysis,  and on the bas is of inquiries  
th at  I have  received from Ind ia, Egyp t, Africa, Latin America , etc., the re is a 
desi re to use the oral, live polio vir us vaccine for elim inat ion of poliomyelitis 
in their  countr ies. Most of these coun tries  eith er can not  afford  to buy it  or
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could afford it only a t the  very  cheap price that  would res ult  from mass produc­
tion of the vaccine.

(3 ) Live polio virus vaccin e is now in mass  production in the U.S.S.R. In 
May 1960 I was told th at  the  Moscow Insti tut e for Poliomyeli tis Research was 
produ cing 25 million doses weekly at  a cost of 1.3 kopeks per  dose of liquid 
vaccine  and 2.3 kopeks per dose in candy—this is equival ent to one-seventh 
cent  and one-fourth cent, respec tively, at  the tou ris t ra te  of exchange of 10 
rubles to 1.

(4 ) Even during the earl y pa rt  of 1960, when vaccine was badly needed in 
the  U.S.S.R., the following nat ion s received vaccine from  the U.S.S.R.: Ea st 
Germany, 5 millio n; Hun gary , 2J5 m illi on ; Bulg aria, 2 mill ion ; Czechoslovakia, 
3.5 million (type  2 and 3 only)  ; North Vietnam, 1.5 million. With 65 million 
alread y vaccinated in the U.S.S.R. in 1960, the home needs will be less in the fu­
tur e and the U.S.S.R. should hav e large qua ntit ies avai labl e for  free  distr ibut ion 
or for sale (some of the  U.S.S.R. allied coun tries  are  buying vaccine from 
Moscow).

(5 ) Pharmaceut ical companies in the United States, Canada,  Brit ain,  West 
Germany, Austria, Italy, Belgium, Franc e, and the In sti tu te  of Poliomyelitis 
in South Africa, who are  alr eady  producing or have made  arrangemen ts for 
productio n of vaccine from my str ain s, have the  pot ent ial to produce within 
a year enough o ral vaccine for  the  ent ire  world—provided they had the stimulus 
of a bu siness  contract.

(6 ) Production of the  vaccine in the  mass qua nti ties  require d for worldwide  
use, may cost litt le more than  if produ ction were limi ted to the smal ler qua n­
titi es needed by the co untries th at  can afford to buy it.

(7 ) Poliomyelitis, to a gr ea ter or lesser exten t, is a worldwid e problem. In 
oral, live polio vaccine we now have  a tool with  which we may reasonably a t­
temp t to  elimin ate not only the  diseas e but also the cau sat ive  viruses. Its 
elim inati on from any one country  would be beneficial not  only to its  own in­
hab itants , but also to neigh boring  and other  regions because it would res ult  
in a very marked reduc tion in the  dissem ination of the para lyzi ng polio viruses.

(8 ) The U.S.A., the U.S.S.R. and other nation s, who can produce more of this  
vaccine tha n they need for th ei r own use, have a choice of helping the needy 
nati ons  individually, and per hap s even competitively, or by unit ing  their efforts 
thro ugh  the World Hea lth Orga nization,  which was set up by the United Na­
tions to perform such a func tion.

(9 ) Help through the WHO would be in line with  Amer ican policy, most re­
cently reempha sized in Pre sid ent  Eisenhowe r’s las t add ress to the United 
Natio ns.

(1 0)  Accordingly, it seems to me tha t it would be high ly desirable to bring  
up such a proposal at  the  ne xt World Heal th Assembly. The  basic ingredient s 
of such a p roposal would b e:

(a ) th at  the WHO assume the fuction  of helping those  nations th at  
can not  help themselv es in the elimination of poliomy elitis, and th at  it 
develop a program for  thi s purpose as quickly as pos sib le;

(ft)  that  all nation s, which will produce more of the  oral polio vaccine 
than  they need for themselves, should be asked  to con trib ute the ir surp lus 
vaccine  to the WHO for  dis trib utio n to other nat ions th at  need it, wan t it, 
but  cannot afford to buy i t ;

(c ) tha t WHO obtai n the cooperation of member nations in trai nin g key 
personnel in the adm inistration of p oliomyelitis e liminatio n programs.
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I would app reci ate it very much if  you would consider these  proposals and let 
me know what you think about them. If  you should find these proposals im­
pract ical, I would be greatly indebted  to you if you could let me know of any 
altern ative plan s that  you may have under consideration  that  would achieve as 
rapid ly as possible the goal that  you announced on October 11 at  Atlanta , i.e., 
“erad icat ion of poliomyelitis with  ora l, live poliovirus vaccine.’’

I have seve ral lectu re engagements in the  next few days d ealing w ith  erad ica­
tion of poliomyelitis—October 24, Bal tim ore; October 25, New York; November 
3, San Francisco  (American College o f Prev entive Medicine). It  i s not unlikely 
that  the re will be press  interviews—and  I should like you to know my position. 
An abstrac t of my remarks  for  the New York and San Francisco lectu res is 
enclosed.

I am sending copies of thi s let ter  only  to Drs. J. Smadel and R. Murray, be­
cause I have  previously discussed  wi th them certain aspects of these proposals.

With  kindes t personal regards .
Sincerely yours,

Albert B. Sabin, M.D.

Department of Health , Education, and Welfare,
Public H ealth Service, 

Washington, D. C., November 4, i960.
Albert B. Sabin,
Professor of Research Pediatr ics, University of Cincinnati College of Medicine, 

Children's Hospital Research Foundation , Cincinnati , Ohio.
Dear Dr. Sabin : This  i s in  reply to your let ter  of  October 22, relative to sug­

gestions for  stim ula ting  the productio n of oral polio vaccine and  ass istance  in 
making it  av ailabl e to economically underdeveloped count ries. As Dr . Kurlander 
indicated to you in a recent telephone conversation, we app reci ate you r sugges­
tions  and  a re  giving them very carefu l s tudy and consideration. It  is not possible 
at this time, however, to forecast  the likelihood of any such prog rams being 
adopted by the  Federal  Government, or to give you any pre liminary appraisal 
of th e fea sib ility of your proposals.

As you can  well appreciate,  these proposals involve considerations of new 
legis lative autho rity , involving basic quest ions as to the  relatio nsh ip of the 
Federal Government to the pha rma ceu tica l industry,  as well as  cons iderat ions 
of policy and  program prio rity  in intern ational rela tions and U.S. part icipation 
in the programs of the World Health Organ izatio n. All of these  cons idera tions  
will require  very  careful ana lysis and wide consultation within the  executive 
branch,  ap ar t from any congressional cons idera tions  that  may be involved if 
legislation  is  to  be proposed.

Even when  we complete our ana lys is of the  des irab ility  and feasib ility of such 
action s from  the standpoint of the  Pub lic Hea lth Service there will remain the 
necessity of discussion and final determ ina tion at  the policy levels with in the 
adminis trat ion. In view of the forthcoming elections and the  like lihood  of some 
changes  in policy officials, regardless  of the  outcome, i t appears  highly unlikely 
that  any reso lution of these considera tion s can be anticipa ted before the early 
pa rt of 1961.

Again let  me express our app rec iation of your  suggestions. I hope you and 
othe rs who are close to this  problem w’ill continue your concern with the  total  
problem of effective immunization polic ies and programs.

Sincerely yours,
(Signed) Lee Burney,

Surgeon General.
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tr a n s mit it t e ot her s  y o u, f or i n st e n c e. B ut wit h t h e e e s y-t o-t a k e t w o dr o p s 
of S a bi n v a c ci n a, a c hil d c a n n ot g at or tr a n s mit p oli o.

I s t h e S e bl a v a c ci n a pr o v e d ?

Y e s, wit h m or e t h a n 5 0. 0 0 0, 0 0 0 c hJ dr e n a n d a d ult s t hr o u g h o ut E ur o p e, A f­
ri c a e n d M e xi c o. T h e C hil dr e n' s Cr u s e d e h er e i s j oi ntl y s p o ns or e d e n d a p­

pr o v e d b y t h e A c a d e m y of M e di ci n e of Ci n ci n n eti, t h e Ci n ci n n ati P e di atri c s  
S o ci et y, t h e S o ut h w e st er n O hi o S o ci et y of G e n er al P h y si ci a n s e n d t h e Ci n­
ci n n eti B o er d of H e alt h.

W h y li mit t h e fr e e v e c ci a a t e  t h e pr e- s c h e el gr o e p ?

B e ca us e t h e y ar e t h e l e a st pr ot e ct e d e n d t h e m ost s u s c e pti bl e. O* er t h e p s st  
s e v er al y e e n m or e t h e n h alf of t h e p ar al yti c p oli o c as e s i n Ci nci n n eti w er e  
i n t hi s a g o gr o u p.

I s el f t hi s r e ell y fr e e ?

v a c ci n e fr e e. H e oft e n hi s m e di c al s er vi c e s wit h o ut c ost f or t hi s gr e et cr u-  
s a d e t e pr ot e ct y o ur c h J dr e n. T h e v a c ci n a i s pr o vi d e d fr e e b e c a u s e of gr a nt s  
fr o m t h e N ati o n al P oli o F o u n d ati o n t o Or. Al b ert S a bi n f or it s d e v el o p m e nt. 

A s a m att er of f a ct, m a n y f a mil y d o ct or s e n d c hil d s pe ci ali st s er e h ol di n g  
o p e n h o u se t hi s aft er n o o n, S u n d ay, A pril 2 4, t o a d mi ni st er t h e S a bi n v a c ci n a.  
C h e c k wit h y o ur f a mil y d o ct or, if f or a n y r e as o n y o u d o n ot h o ve a f a mil y d e c-  
t or or p e di atri ci a n, c a l t h e Ci n ci n n ati H e alt h D e p art m e nt. G A 1* 57 0 0, ar 
C h J dr e n' s H o s pit al. A V  1 4 1 5 1. fi n e 2 7 7.

W h e t’ s t h e e e si a st w a y t e  g e t t h e  S a bi n v a c ci n a ?

A sst c e l y o ur f a mil y d o ct or or c h J dr e n' s d o ct or e n d m a k e a n a p p oi nt m e nt.  
Or  If y o u pr ef er, t a k e y o ur c h J dr e n t o a n y of t h e H o s pit al s or Cli ni c s o n t h e  
d a y a n d at t h e h o ur s m at t h e S a bi n v a c ci n a i s b ei n g gi v e n. S e a t h e c o m pl et e  
Kst of d a y s e n d ti me s o n t hi s p a g e.  N o H o s pit al or Cli ni c a p p oi nt m e nt i s  
n ec e s s ar y.

- H o s pit al a n d Cli ni c H o u r s F o r F r e e S a bi n V a c ci n e b y m o ut h-
M e a d e y ,  A pr il  2 5

C  A O. Pl ay C a nt*. B-l I A M. 1- 4 P M  
4t h e n d C utt er

R o bi ns o n  C h ur c h. 1 4 P M
7 1 09 Re wi ne Str e et

St. R o s e C h w c h. B a s e me nt ef Sc h o ol, 1- 4 Pt  
2 5 0 1 E a st er n A ve n u e  •  

Y M C A. B-ll A M
C o hi mbi o P ar k wa y e n d D o h a, 2 n d R o ot  

e h. 1 4 P M

I I I  A M
7 9 5 E. M c Mill e n

1 2t h Str e et He alt h C a nt*. B-l I A M, 1 4 P M  
2 1 2 W. 1 7t h Str eet  

He e M h C a nt or. B-l I A M. 1- 4 P M  
1041 C utt er Str e et  

e g He alt h C a nt*. B-l I A M. 1 4 P M  
J B4 S W m. P. D o d e y B y Pass

h C e nt*. B-l I A M. 1 4 P M

K e d U y Str e et C U t,  B- 1 0 A M. 1- 3 P M  
9 4 0 R mfi a y Str e et

U 0- 1 0 A M
4t h B S

T a at d a y, A p ril  U

Pri c e H l Y M C A. B-l I A M. 1 4 P M

St Mar k C h ur ch. B-l I A M. 1 4 P M  
M o nt g o mer y e n d D u c k Cr ee k  

Sf. C e c S e S c he d- Gy m. B-ll A M  
3 1 05 M orf s o n R oa d

S h ee m o k* H e alt h C e nt*.
B-ll A M. 1 4 P M. B- 7 P M  

1 0 4 1 C u p* Str e et

M e W b erf H eelt h C e nt*. B-l I A M. 1 4 P M  
1* 4 5 W m. P. D o ol ey By- Pass 

M o di s e nri, H o e M C e nt*. B-ll A M. 1 4 P M  
’ 5 9 15 M e ds o n R o a d 

F m d b y Str e et C B ni c, B- 10 A M. 1- 1 P M  
9 4 0 Fi n d U y Str e et  

C bi st C h ur c h C B ni c. B- 10 A M  
4t h e n d S y c a m or e Str e et s 

C h J dr en' s H o st el. 9 A U N e e n

W e d a w  d a y.  A p ril 2 7

B-ll A M. 1 4 P M  
4 1 41 Wi n n ett e Av e n u e  

Re v. T u c k er- St ati o n. 1 4 P M
7 3 0 St at e A ve n u e  

A ve n d de C o m m u nit y C a nt*.  
B-ll A M. 1 4 P M

Ri ver si de M et h e d M C h ur c h, B-l I 4

1 2t h Str e et H e alt h C e nt*,  
B-ll A M. 1 4 P M. B- 7 P M  

7 1 2 W. 1 2t h Str e et

M d A nr g He elt h C e nt*. B-l I A M. 1 4 P M  
3 B 4 5 W m. P. D o de y By- Pet s

* ,  B-l I A M, 1 4 P M

M a y  Str e et Cl d c. B- 10 A M  
9 4 0 Fi n d U y Str e et  

C hri d C h ur c h Cl d c, B- 1 0 A M

T b ar a d a y, A p ril  2t
St. Ai n y s h n O nr c h. B-ll A M  

P ort a g e e n d W hi p pl e. S e yl* Per k

17 9 B Q u e e n Cit y Av e n u e  

C e nt*, Ba s e me nt ef Re nt d Offi c e.

Mt. Wa s hi n gt o n U br v y, 1 4 P M

1 2t h Str e et H a d * C e nt*.
B-ll A M. M  P M. B- 7 P M  

2 12 W. 1 2t h Str e et  

v H e alt h C e nt*. B-l I A M. 1 4. 5- 7 P M  
1 0 41 C u* t* Str e et  

M d A sr s Ha dt h C e nt*. B-l I A M. 1 4 P M  
3 0 45 W m. P. D o ol ey By Pass

v, 0- 1 1 A M, 1 4 P M

Fi n dl ay Str e et C B ni c. B- 10 A M. 1- 3 P M  
9 4 0 Fi n d ay Str e et  

C hri st C h ur c h Cl d c. B- 10 A M

^ 2 3  ? M

• -  Dii myt h

St. Me » » . H es pit el. 2 P M C U si n g  
- t B otts Str e et 

J e wi s h H e s pa d. 1: 30- 1: 30 P M

Fri d a y. A p ril 2 9

1 6 0 7 M a n sfi el d Str e et  

B at h d B a pti st C h ur ch. 1 4 P M

M u M b er g H e s
3 B 4 5 V

C hri et Ch ur c h C M c. 1-1 P M

2 4 0 B etl ws d e

S at ur d a y,  A pr il 3 0
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A Resolution

Wh erea s in the course of the  p resent ation of an  award  by the  W itts tein Middle­
man Pos t No. 524, the American Legion, Cincin nati, Ohio, De par tment  of Ohio, 
to Dr. Alb ert Sabin of the  University  of Cincin nati, Ohio, Medical College, re­
cently  for the  magnificent researc h work  in the field of poliomyeli tis, it was 
deemed fittin g and prope r to pre sen t th is resolut ion by the Witts tein Middleman 
Post  to the  U.S. Public Hea lth Service in Washington, D.C., for  actio n by the 
Congress of United St at es : and

Whereas it  has been clearly dem ons trat ed th at  the  gene ral use  of Dr. Sabin’s 
oral  vaccine  has e limina ted many cases of polio w ithin  the  l imits of th is ci ty ; and

Whereas t he trea tment  of this  oral  vaccin e has met with  trem endous success in 
many foreign coun tries  where  it has been given a thorough tri al  thereby saving 
the liv es of untold millions of chil dre n ; and

Whe reas  prope rly organized comm unityw ide programs  which have  used the 
oral polio vaccine in the  win ter and sprin g of 1960 in the  United States and 
elsew here;  it  has  shown the  res ult  of an  almost complete elim inati on of polio­
myel itis dur ing  the  1960 season ; a nd

Whereas many foreign undeveloped count ries whose children  hav e been suf­
fering from thi s most dread ed dise ase are unabl e to help themselve s toward its 
elim inati on because  of its  prob able  excessive purchase price: The refo re be it
Resolved, Th at the Federal Govern ment subsidize  by contr act  to buy sufficient 

amo unts  of this  oral polio vaccine from  the phar mac euti cal comp anies so th at  it 
could be an incent ive for them to ma nufac tur e in sufficient amoun ts so the price 
of the same would be less costlie r. Thi s would accomplish a twofold purpose; 
first, it would assist in the  elim ination  of this  most drea ded dise ase from our 
child ren and,  secondly, save the  lives of many newborn chil dren  durin g the first 
yea r of life.

A pla n should be formed to sti mu lat e the  American pha rma ceu tica l companies 
to produce rela tive  amounts of th is ora l polio vaccine  which is needed in our 
co un try ; bu t th at  any surp lus am oun t should be m ade ava ilab le for  dist ribu tion  
to economically undeveloped cou ntr ies  who could use it, but  can not  afford its 
proposed pr ic e; be it  fu rth er
Resolved,  Th at unless action is not  take n immediately the re will be lit tle  or no 

oral  polio vaccin e available for  licen se prior to 1961 polio season. It  is believed 
th at  it .is  extre mely  doubtful th at  a sufficient amou nt of oral  polio vaccine can 
be a vai labl e by the end of 1961 to imple ment  p lans  for conimunityw ide program s 
curre ntly under consid eration  by the U.S. Public Hea lth Service th at  might be 
put into operation  prio r to the  1962 polio season. If thi s is not done, probably 
thousands  of preventabl e cases of paralysi s and death may resu lt. If  produc­
tion of thi s oral  vaccine should be limi ted to only small needed quantit ies,  the 
price of it would undoubtedly be very expensive and the  pha rma ceutica l com­
panies would not be p rone to ma nufac tur e it because the ir profit would be very 
small. If  the  Fede ral Gover nment  would see fit to subsi dize th is oral  polio 
vaccine so th at  it  could be used soon, it would be pe rforming a generous and noble 
act to hu ma nity and m ankind : a nd be i t furth er
Resolved,  Th at the Wittstein Middleman Post No. 524 of the American Legion, 

De par tment  of Ohio, herein  assemb led go on record to peti tion  and  advoc ate this 
subsidy to be carr ied out because of its  gre at urgency and need.

J ames B. Falk, M.D.
Frank L. Garrett,

Comman de r.  
Maurice Brauer,

Adjutan t.

Mr. Roberts. Our next witness has contributed very much to the 
work of the National Found ation.  I think  it is especially appro­
priate that  he appear  here on St. Patr ick’s Da y; at least, one of the 
gentlemen on the subcommittee will welcome his appearan ce for this 
reason alone

We will be glad to have the Honorable Basil O’Connor, president 
of the Nat ional Foundation, to a ppear here.

68 77 6 0 — 61------18
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STATEMENT OF BASIL O’CONNOR, PRESIDENT,  THE  NATIONAL 
FOUNDATION, NEW YORK, N.Y.

Mr. O’Connor. Mr. Chairman, I am not quite sure what position 
I have in this field of  science. I have been connected with tne polio 
problem for 35 years, and I have been president of the National 
foundat ion for 22 years, ever since it started, which was formerly 
cnown as the National Foundation for Infantil e Paralysis.

I am not a doctor. I am not a scientist. And I pretend to be 
neither.

I think the committee has, probably, seen some of the problems, 
therefore, that a layman has in this sort of a situation. It  is bad 
enough when doctors disagree, but when scientists disagree, tha t is 
something above that. And there is not much the layman can do 
about it or try  to do anything  about it.

The American people, throu gh the National Foundation  and the 
March of Dimes, has supported entirely financially the creation of 
the killed virus vaccine and the live virus vaccine. And, therefore, 
we should be objective and wo are objective and we take sides neither 
way.

In situations like this, of course, however, there are not only scien­
tific problems but there are some practical problems that have to be 
considered. And certainly , in that area, a layman, I think, has a 
right to function and exercise his judgment and opinion.

We do not manufacture the vaccines. We do not sell the vaccines. 
Nor do we license the vaccines. We are in what would be a humorous 
situa tion if it did not relate to the lives and the disabilities  of chil­
dren, by being charged with having pushed the Government pre­
mature ly into licensing the killed vaccine and now being accused, in 
some quarters, of preventing the Government from licensing the live 
virus.

The National Foundation is really a grea t organization, but it is 
not tha t great. And such talk, of course, is nonsense, although, ap­
paren tly, believed in some quarters. We have nothing to do with 
the delaying of or speeding up of  the licensing of anything that any­
one may make.

What we are interested in, however, is in preventing, primarily , 
para lytic  polio, and we have been interested ever since we started 
in eliminating polio itself. And have spent considerable of your 
money in connection with it other than in connection with the live 
vaccine, trying to find some drug  or substance th at would eliminate 
polio itself.

On the other band, from a purely practical point of view, I  do not 
suppose any of us are much interested in a virus or a bacterium tha t 
does no one harm, or there  is an effective method of preventing it 
from doing harm, even though  we s till may have the desire to elim­
inate it.

The situation that we are  confronted with is this:  We are delighted 
tha t the killed vaccine has proved successful. We are delighted 
there is every indication tha t the live virus vaccine will prove to be, 
likewise, successful. And we hope it will be available just as soon 
as possible.
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All we can say is tha t when it becomes available, we have two 
vaccines. And how they will be used is not for us to say; but I 
think  our experience leads us to believe tha t primar ily they will be 
used in whatever way the doctors and the public health men choose 
to use them.

Some doctors will prefer the killed vaccine and some will pre fer  
the live vaccine. But, in any event, again that is not a matt er with 
which we have concern.

We do have concern at the moment with eliminating what really  
is the negligible amount of para lytic polio tha t we are haying now.

Not by way of argument , but  by way of facing  the practical situa­
tion which, I think, is the  job of the layman, in  the 6 years o f the  use 
of the killed vaccine paraly tic polio in this country has decreased in  
numbers about 90 percent.

Let me say that any figures I use, and there will not be many, 
are based on what is, probably, the greates t piece of work of its kind 
tha t has ever been done, and tha t is under  Dr. Langmuir and his 
associates in Atlanta in the Public Heal th Service in this epidemio­
logical survey that  they have kept ever since the Salk vaccine was 
first given.

I  am sure tha t noth ing like that has ever been done before, and I 
am very sincere and serious when I say tha t it  is the kind of work 
tha t has not been propagated around and the kind of work that  few 
realize has been done and therefore  few appreciate.

But it  is really an incredible piece of work, to pu t it  in lay language. 
He has kept the record of every case that presumably had the Killed 
virus vaccine where paralysis appeared. And were it not for that 
work, we would not have the information we have.

No other organization could possibly have done it. This  is the 
first time th at tha t sort  of a job has been done.

I hope I will not to rtu re his figures—if I do, I  will hea r from him 
later—when I say it decreased about 90 percent  in number, tha t is 
approximately correct. Para lytic  polio in this country last year 
was reduced to, approximately, 1.26 cases per  100,000.

For all prac tical purposes, current para lytic  polio, if that continues, 
is at a rate tha t would not pu t it  in the category of a serious situat ion.

We still have serious problems with polio.
This is not for propaganda,  but we have 50,000 cases that were par a­

lyzed before there was a killed vaccine. But I think we should face 
the fact that  paralytic polio over these 6 years—not consistently de­
clining every year, but declining—has declined through those years 
to these figures I have indicated.

And we may add, to be sure, we may have epidemics, although Dr. 
Sabin has stated, presumably publicly, there are no more epidemics. 
And I suppose we may have epidemics in diphtheria  or whooping 
cough.

But that is of the kind of thing for which there  is some prognostica­
tion and opinion and speculation as to what the facts will be before  
the facts are found out which can be found out, eventually, even 
though not now.

Despite the fact th at  we still have these low epidemic areas of which 
you have heard much, despite th at, para lytic  polio has been reduced 
to that almost irreducible figure.
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And  80 percen t of  the pa ra ly tic cases we h ad  last  ye ar  came from , 
pr im ar ily , two age gro ups—th at  is, the  c hildre n 0 to  4 and the  y oung 
ad ul ts  20 to  29, in which you  find most of the young marr ied  people.

I f  we could increase, at  lea st, up  to 85-percen t inocul ation in the  
0-4  age  gro up, ins tead of 62 percen t which now exists  in th at  gro up,  
as was recom mended in A tlan ta , I th ink , what wou ld happen to th at  
ra tio  of 1.26 per 100,000, is a mat te r of  hieroglyphics.

And , the refore , one of th e th ings  th at  bo the rs us is, despite  our  
treme ndous intere st in both of  these vaccines,  t hat  wh ile  we talk, and  
qu ite  righ tful ly , abo ut one th a t we do not ye t have, we are af ra id  
th at  it  will pre ven t the  use of  the one vacc ine we do have , that  will 
prev en t pa ra ly tic  polio , on th e theory  th at  p eople will  wa it for some­
th in g else th at  is com ing a lon g. We w ould  reg ret  th at  very  much.

And  while everybody has been fa ir  enough  and scientific  minded 
eno ugh in thi s whole si tuat ion to re ite rat e the  po in t th a t the  public 
should con tinu e to use the Sa lk  vaccine, the  pub lic, as you know, in­
clud ing ourselves, does not alw ays follow’ the  advice th a t it  is given.

Th e situa tio n tod ay  is th a t des pite the  fac t th at  less than  ha lf  of 
the  people of the  Uni ted St at es  have been vac cinated w ith  the  killed- 
virus vaccine, wre have ma de th at  incredible  red uc tio n in pa ra lytic  
polio.  An d wha t we wa nt  to  do fo r the  tim e being,  at  leas t, is to 
con tinue to  have the  use of th e kil led -viru s vaccine proceed.

W he ther  it will be eas ier  to  ge t, in these uneconomic areas, the  public  
to accept  one kin d of  a  vacci nation instead  of an oth er,  wh eth er price, 
as yet  unknown , will  be a f ac to r in th at —those a re th ings  I  th ink none 
of us know . We m ay find ou t th at  it is the reve rse of  wh at wTe may 
now think .

W he re  we are  havin g ou r grea test difficul ty in ge tt in g the kill ed 
vaccine  used is in wdiat is usuall y included in the  phrase “ low’ economic 
area ,” which means a low’ intell igence  area . An d wha t will  affect 
th at , wTe hav e fou nd,  is br in gi ng  the  vaccine to th ei r doo rste p and  
tryi ng  to get  it acce pted  th a t w’ay ; so th at  wh eth er th at  problem 
wou ld be tr ue  in  connection  with  some oth er vaccine is ve t to be found 
out.

Obviously, w’e wan t the  live vi rus vaccine very much. We have 
alw ays sa id th at  so fa r as we were  concerned, we di d no t care  how’ 
ma ny vaccines the re were if  they  were safe  and effective. And I re­
pea t, it  is not fo r us to  say how  many the re sha ll be or  how’ they shall 
be used o r w hen or wh ere they a re  licensed .

We are fam iliar,  because of the kil led  vaccine, w ith the problems 
th at  th e Government  has in licens ing  a ny  vacc ine of  th is  n atu re,  a nd 
we have no reason  to  believe th at  the  Gover nm ent  is no t proceeding 
in the wtay that  it sho uld  proceed.  Bu t we would hope th at , while  
we are tryi ng  to get th is liv e-v iru s vaccine , we could  continue to 
handle th is  sit ua tio n wi th  t he  k illed  vi rus vaccine  and  fo r al l p rac tical 
purposes  and witho ut prog no sti ca tin g as to  the fu tu re  presumably  
eliminate pa ra ly tic  polio  entir ely in thi s co untry .

You will find, as we all have  fou nd, the re is no t complete agree ­
ment among  scientis ts in th is  are a on seve ral phase s of  it. I am 
not com petent  to disc uss  tho se matt ers an d I do no t in ten d to.

W ha t I  have  tri ed  to  do is to  presen t to  you  the sit ua tio n from a 
prac tic al poi nt of view’, as  w’e see i t. Th at  is the func tio n and o bliga­
tion of  an association , such  as  the Na tional  Fo un da tio n,  who are  in 
th is kin d o f a s itua tion .
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In  connection with the killed-virus  vaccine, the National Founda­
tion purchased an amount of vaccine to keep the manufacturer s in 
production.

They have been manufacturing  the vaccine for the National 
Foundation in experimental work and they have been m anufacturing 
it for use in the tremendous field tr ial tha t we pu t on involving 1.8 
million children to test the efficacy of tha t vaccine.

Pend ing the results of t ha t test, the manufacturers d id not feel t hat  
they could stockpile a lot of vaccine because of the possibility tha t i t 
might be determined to be ineffective. If  they had ceased produc­
tion in Jul y of 1954, i t would have taken them, at least, 120 days to 
get back into operation.

Wh at the National Foundation did was gamble about $9 million, 
which we did not have, to buy production from all of the manufac­
turers from J uly  1954 to the end of tha t year, prim arily  to keep them 
in shape to continue producing if the killed virus vaccine was found 
to be effective.

In  connection with the killed virus vaccine, the Federal Govern­
ment itself spent $66 million in research of killed vaccine and its 
adminis tration, but apart from the instance tha t I have indicated, 
it has never been the job o f the National Founda tion to finance the 
manufacture  of production of any vaccine. Tha t is not o ur area, nor 
do we have the money.

But what we sincerely hope is tha t we will have two good vaccines 
a9 soon as possible. But in the meantime, we would do those things 
tha t the normal human being would do in the circumstances.

Mr. Roberts. Thank you? Mr. O’Connor.
You mentioned the decision of the Founda tion to purchase the 

Salk vaccine, particular ly from  the manufacturers. Would you care 
to state what would have happened if the Foundation had not de­
cided to do that, to proceed th at  way ?

Mr. O’Connor. Well, yes, I will be glad to. And probably,  I should 
not say this, but I think tha t the situation then is a  l ittle b it d iffer­
ent, probably, than it is now. They had been manufacturing success­
fully the killed vaccine for experimental purposes.

That vaccine was tested in Dr. Salk’s laboratory  in Pittsburgh. It  
was tested by the manufacturer s, and, also, tested by the N IH. And 
the problem left was, really, to what extent would it be effective, i f 
at all.

The problem we were confronted with was not to get them to manu­
facture a vaccine for commercial purposes in toto, but to keep them 
in production during that 6-month period, so tha t if the Salk vaccine 
was found to be effective, as it was, they would not  have a delay of 
120 days or more in retooling up to go into commercial production. 
And tha t vaccine, which we purchased, we gave free to the first- and 
third -grad ers across the country in schools.

Mr. Roberts. You mentioned the fact tha t you had this unvac­
cinated group, that  did not use the Salk vaccine. Has tha t group 
increased any since the introduction of the Salk vaccine?

Mr. O’Connor. My guess would be that  it would not because the 
group which would be going out o r coming in, the zero to four group, 
and the 20 to 29 age group—in these there could be? of course, in­
creases as such in those but normally, it would be an intake and out­
flow from one group to the next group.
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But it is in those two areas that  we had roughly 80 percent of our 
para lytic  polio last year, the sum of 2,000-odd cases of paralyt ic polio.

Mr. Roberts. I believe you said in your opinion that  it was down 
from what it was when the National Founda tion started to more or 
less secure the manufacture and production of killed vaccine.

I will ask this question tha t I would like to have you answer, if 
you feel tha t perhaps there is a need for somebody, perhaps the 
Government, to take steps which will in the case of oral vaccine have 
the same effect as the Foundatio n’s decision and the Government’s 
decision did in the case of the killed vaccine ?

Mr. O’Connor. Well, I have always taken a position on tha t, that  
the Government should do whatever it thinks the public wants done. 
And if, as it apparently thought in connection with the killed vaccine, 
it thinks the public expects it to buy and make available certain 
amounts of it, if that is what they think the public expects them 
to do, then the Government, presumably, I  think,  will follow in that  
line.

The situation is not clear, and again I hesitate to discuss some of 
these things for fear that  one will be charged with taking sides which 
would be rude, of course, for me to do, but there are some differences.

You will have a very large part  of your public vaccinated at the 
time that  the live virus vaccine comes out. And then what the Gov­
ernment, apar t from this stockpiling against epidemics, might or 
might  not do, will depend on a lot of  factors, I think.

One factor is th at if you are talking  about community immuniza­
tion, it will depend upon the attitude of the public health men in 
the counties and States, because they are the prim ary authorities. 
And I think it is impossible to say now that when we have a live 
virus vaccine the Government should do this or that unless that  is 
connected with some plan tha t someone now thinks is not only sound 
but feasible.

Mr. Roberts. Do you thin k that we would be wise to look at the 
action of the President in asking for $1 million for stockpiling for 
an epidemic to see whether or not we should consider obtaining the 
supply for immunization instead of an epidemic ?

Mr. O’Connor. Well, there again I  think, and I  am only hesitating 
because I want to make as intelligent an answer as I can—there again, 
I think one has to weigh the factors that  will exist at tha t time tha t 
did not exist when there was no vaccine at all.

And they will, also, have to decide what you are stockpiling that 
against , what sort of a p lan you are stockpiling against.

When the Government spent their $66 million for killed vaccine, 
they were doing tha t against a situation where there was no question 
about it being needed, susceptible to use, as there will be no question 
when the live virus vaccine is available for use.

But how it will be used, whether it will just come on as another 
vaccine or whether there will be some plan for large community 
giving  of the live virus vaccine and what those plans involve—all 
of those things, I think, have to be thought  out before you could make 
an intelligent answer as to whether or not the Government should 
stockpile for use and how much it should stockpile.

Mr. Roberts. I know that you say you are a layman. But I know 
you have had a tremendous amount of experience in this field. And
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yesterday Dr. Terry  agreed th at the safety factor does not enter into 
the live vaccine, that it is being made as well as it can be made to 
make it safe.

Do you subscribe o r go along with that opinion?
Mr. O’Connor. I really have no opinion on it. I am informed to 

that effect, too, and I think reliably so.
Mr. Roberts. Thank you.
Mr. O'Brien. There is less urgency now as to this than there was 

at the time that  the Salk vaccine came into being. At  tha t time we 
had practically nothing and there was this great feeling of relief on 
the par t of the American people. It  is true to say that  as the  result 
of tne  Salk vaccine we reduced these figures very much. But do you 
not think tha t we can reduce them more, or eliminate them entirely, 
by providing them for the public at reasonable cost, so as to persuade 
that 38 percent who are not now vaccinated to use it?

Mr. O’Connor. To me it does not make any difference how you 
persuade them. If  you can persuade them to take eithe r one of the 
vaccines, that  is all I am interested in.

When you get into an area of undetermined factors as yet, one 
could not make a choice anyway. Any way to persuade or induce 
this par ticu lar group to take an effective vaccine would be good.

Mr. O’Brien. You mentioned the  low economic groups and such as 
that,  including some ignorant people. There is this fear  to the use 
of a needle, which is very real, that  there would not be in putt ing a 
piece o f s ugar in their mouths. There are all o f those factors. You 
nave done a splendid job, you and your organization. But I think 
tha t if we can get into a field that  we can persuade 90 percent of the 
people to take this vaccination, we are better off.

Mr. O’Connor. And not in an attem pt to prove anything, one way 
or the other, I was shocked because I  was sure that  when I was the 
head of the Red Cross that one reason people did  not give blood was 
fear of the needle, and I was sure tha t not taking the killed virus 
vaccine was largely that. We had a very careful study made by out­
side people, and to my surprise, of four or five things, of those the 
needle was the last.

They ran something like this : apathy, ignorance, and so for th and 
so on, and the needle came last.

So tha t, however, does not disprove anything you say, I  think those 
are some of the things, when you get to a comparative state, that  we 
don’t know about. We do not know which would be more acceptable 
to those people. I think I have to say there are some people th at 
have as much objection to pills as they do to anything else or what 
they th ink may be pills. That,  again, is not argumentative.

I am only stating these things we do not know yet. We do not 
know them.

Mr. O'Brien. When the first drive was on to persuade people to 
have their choice to be vaccinated with Salk vaccine, were there any 
instances of such complete success as we have had reported  to us, 
concerning the experiments with the live vaccine in Cincinnati? 
Were there any such reports ?

Mr. O’Connor. I could not honestly answer that  one way or the 
other. Dr. Langm uir is the one to  answer that question.

Mr. O’Brien. What puzzles me, you—apparently, you feel we have 
a good vaccine now.
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Mr. O'Connor. I th ink everybody admits that.
Mr. O’Brien. It  is possible that on the way there is a better vaccine.
Mr. O Connor. No; I do not think I would say that. I say t ha t 

everybody agrees tha t we, too, have a good vaccine. And I do not 
want any time lost by not using th at as against another good vaccine 
tha t may be available tomorrow or next month o r 2 or 3 months from 
now but is not now available.

Mr. O'Brien. You a re desirous to have as many people get one or 
the other vaccine ?

Mr. O'Connor. Oh, yes; decidedly so.
Mr. O’Brien. If  you came to the conclusion that the live vaccine 

and the way of administering  it would be more acceptable to more 
people, tha t would be in line with the think ing of you and your 
organization ?

Mr. O’Connor. Yes. Of course, I  have to say to you tha t we may 
express opinions but, aft er all, it gets down to the people who are 
going to use it and that is the doctor, unless you have some other plan 
in mind—I mean like a compulsory requirement of the use of the 
vaccine which is, I th ink, true now in some of our States.

But apart from tha t, if  you have two or three  vaccines, the selection 
will, generally speaking, be made by the doctor and not by anything  
I say or the National Foundation says. We do not enter into tha t 
field. That is not our field.

Mr. O’Brien. This is true, tha t 110,000 children were run through 
this line in schools, and I  wonder all along how many of those children 
would have received it i f we did not have this oral vaccine.

Mr. O’Connor. I cannot answer that. I thin k you could get  an 
answer to tha t if you made checks between places where there  have 
been relatively small mass giving of killed vaccine. But I cannot 
answer it.

Mr. Rogers of Flor ida.  It  is a pleasure to see you here. We appre­
ciate your testimony. And I guess everyone in the room has con­
tribu ted to the organization that  you helped to build. And we are 
mighty proud of what has been done.

I think it is encouraging tha t the foundation has helped to pro­
mote the live oral vaccine as well, and tha t your attitude is, cer­
tainly , t hat  you want to see it  used where it  can be used effectively.

And I notice th at the Surgeon General in August of  1960 published 
a statement stating that  the live polio vaccine is considered suitable 
for use in the United States. We are now told that they will be 
ready to license it, probably,  this month or the beginning of next 
month. So tha t perhaps it is an educational process now to help get 
it, as you say, to many people who do not see the advantage of taking 
a vaccination and par ticu larly  if it can be administered in a very 
simple way, say, on a lump of sugar or with water, as it has been 
effectively used, as I understood, in certain areas. In fact, we have 
one in Miami, Fla., that will be watched very carefully , and I think 
it has been successful so far.

Also, it is encouraging that  the American Medical Association has 
indicated its support or tha t test. We had tha t in the testimony 
yesterday.

Also, I  noticed in the chart submitted to the committee by the P ub­
lic Health Service on the current status of polio that the chart shows
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tha t the figures are still fair ly low on those who have taken the four  
shots.

And so I think, perhaps, w’hen we look at the figures we can see 
the need for increasing our efforts in trying to get , as you say, more 
into the program of using the oral polio vaccine in addition to the 
Salk  vaccine.

I appreciate the testimony you have given.
Mr. R oberts. Thank you.
Mr. Nelsen. No questions.
Mr. Roberts. Thank you again, Mr. O’Connor.
Mr. O’Connor. Thank you.
Mr. Roberts. I am informed Dr. Salk will be here th is afternoon at  

2 :30 o’clock. At tha t time I will read into the record a  statement by 
the Chas. Pfizer & Co., Inc. , on the present product ion status of polio 
vaccine.

The subcommittee will recess until 2 :30 this afternoon in this same 
room.

(Whereupon, at 12:30 p.m., a luncheon recess was taken until 2.30 
p.m.)

AFTERNOON SESSION

Mr. Roberts. The subcommittee will please come to order.
We have as a witness th is afternoon, Dr. Jonas E. Salk, who is di­

rector of the Biological Research Labora tory of the University  of 
Pittsburgh, and, of course, is well known as the developer of the Salk 
vaccine. And he has been before the committee in previous years, and 
served as a member of the panel—although he d id not vote, if I re­
member correctly—the panel that  did recommend the use of the Salk 
vaccine, I believe, in 1955.

It  is a real pleasure, Dr. Salk, to welcome you here this afternoon. 
And you may proceed, sir, with your s tatement as you desire.

Before we get in to your statement, Dr. Salk, would you indulge me 
in this : Mr. O’Connor wanted to make a correction in a statement he 
made for the record this morning.

Mr. O’Connor?
Mr. O’Connor. Thank you, Mr. Chairman.
I am told tha t I  said this  morning tha t we had reached the irredu­

cible minimum in paralytic  polio. I think I would be the last to say 
that.  We still have 2,000 pa ralytic  polio cases in 1960. And what I  
have no doubt about is tha t if we could immunize that zero or four  
age group further we could cut it down to as close to zero as you ever 
get.

Thank you very much.
Mr. Roberts. One other thing I would like to do before we pro­

ceed with  Dr. Salk is to  state again that  there has been a statement 
for inclusion in the record by Charles Pfizer & Co., Inc., on the pres­
ent production status of the oral vaccine. And at the conclusion of 
the testimony of this witness, I will ask the reporter to include this 
statement in the record.

All right,  Dr. Salk.
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STATEMENT OF DR. JONAS E. SALK, DIRECTOR OF THE VIRUS 
RESEARCH LABORATORY, UNIVERSITY OF PITTSBURGH

Dr . Salk . Mr. Ch air ma n, when I  was asked if  I would  appear be­
fore  t hi s comm ittee I expre sse d a wil ling ness to do so only it  the com­
mit tee,  and  throu gh  th is com mit tee  the pub lic,  wished  to have  my 
views abou t the  presen t state of the  problem  of poliomy elit is in the  
Un ite d Sta tes , and some in dica tio n of  the  lik ely trends.

It  is un fo rtu na te  th at  an ai r of  com pet ition exists.  I  can assure  
you th at  I do not sha re such fee ling, and , as a sc ien tis t, I do not wish 
to be asso ciated w ith  an y such situa tion.

As  a scie ntis t, I set out  to  determ ine  wh eth er or  not a killed virus 
vacc ine could control and even tua lly  a pprox im ate  exti nc tio n o f a virus 
disease such  as polio.

As  you  know,  many were  of  the  opinion , and  some sti ll are, th at  
thi s is not possible, and  th at  only when a live vi rus vaccine is avail ­
able  w ill th is be possible.

Su ch  opinions have  cre ate d an atm osp here suggest ing  that  we are 
fac ed wi th a situa tion such as exis ted  in 1954—55, when the re was not 
yet  availa ble  any means fo r th e control of th is disease.

Pe rh ap s it would be he lpfu l if you were to see fo r yourselves the  
prese nt pic tur e th at  you may  the n un de rst an d the  factors th at  have  
been opera tive and  the measu res  t ha t need to be ap pl ied in the  per iod  
immedia ted ly ahead .

May I  have the  first slide (fig. 1), p lease?
[S lid e.]  Now, this  slide  (fig . 1) ind ica tes—an d i f I  m ay,  Mr. Cha ir ­

man, go to  the screen, I  would like to  emphasize some poin ts.
Mr . R oberts. Sur ely .
Dr. Salk . Th is slide (fig. 1) is dra wn  from da ta  obtained by the  

U.S. Publi c He alt h Services Surve illa nce  Uni t, an d also from the  
Bu reau  of the  Census . I t  ind ica tes  the  number of  cases by week oc­
cu rr in g in the  mo nths of Marc h throug h Decembe r in 1949, and  thi s 
reflects  the  tota l numb er of  cases pa ra ly tic  and no np aralyt ic  as well.

I f  one were to red raw  t hi s ch ar t and  reflect the  p ar alyt ic  cases on ly, 
then  one would end up wi th  figures th at  were roug hly  on the  average,  
pe rhap s, abou t 60 percen t o f the se t ha t a re the re now.

The  po int  of importa nce is th at  the re had occurred the  sharp 
epidem ics  each season un ti l th e time  of  t he field tr ia l (1954) and  the  
firs t use of vaccine (19 55) , fol low ing  which the re was a ra ther  sharp 
red uction, which h as been fa ir ly  well m ain tained .

Now , in the  year  1960 a to ta l of abou t 3,000 cases hav e occu rred  both  
pa ra ly tic and  no np aralyt ic  fo r the  entire  y ear . An d you will observe 
th at in 1952 there were  man y weeks ru nn ing when more than  3,000 
cases o ccu rred in any one week.

The po int of showin g th is  slide (fig. 1) is to indic ate  the  exten t 
to which the  disease has  been  brough t un de r control in the  Un ited 
St at es  even when but a f ract io n of  the popu lat ion  has been vaccinated.

An d the  point th at  I wil l make first is on the  deg ree  of efficacv of 
vac cine in those who hav e been so trea ted , but also the  ex ten t t o which 
there seems to have been a damp en ing  influence on the spre ad of the  
vi ru s in th e pop ula tion. Thi s lead s one to believe  t ha t the re will occur 
a fu rther  progres sive  red uc tio n in incidence of  disease because of 
the  redu ced  spread  due to  mechanisms th at  have been ope rative up
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un til  now. Th is is reflected in reduct ion , not only in the pa ra ly tic  
disease, bu t in the  no np aralyt ic  as well, suggest ing  a total reduct ion  
in th e amount  of v iru s ci rcu lat ion .

Th e next slide (fig. 2 ),  please.
[Slid e.]  Now, I rea d in the pa pe r th is morning  a sta tem ent  to tin  

effec t t hat  the  effectiveness o f the injected vaccine  is delayed, and  also 
th at the  effect may not  be very durab le. We  hav e followed th is one 
ch ild  (fig. 2) , and a gr ea t many o thers, first vac cinated in 1953. The 
po in t is to ill us tra te  the ra pi di ty  of  the  rise  in an tib od y fo r all three  
typ es.  The numbers  on th is  scale ind ica te the ex ten t to which the 
ch ild ’s serum can be di lu ted and  sti ll prote ct,  or  neutr ali ze  virus.

You will observe  (fig. 2) the rise in antibody of  a ll three  ty pes,  and  
at  7 months la te r when th e booster  inje ctio n was  given the re was a 
sh ar p r ise, follo wed  by a d ecl ine  over  a pe riod of m onth s.

Th e idea th at  the  effec tiveness of  the kil led  vi ru s vaccine might 
be of  shor t du ra tio n was predica ted  on studie s th at  were always  of 
shor t du ratio n when th is  sor t of a dro p was  obse rved , with the ex­
pectancy  th at  the projec tio n of the  decl ine aft er  the boos ter would 
continue all  the  way.

You see tha t what  we ha ve  found,  which is ess entia lly , you  might say, 
a new  observa tion , is th a t there is a plate au  in th e level of ant ibo dy 
th a t con tinu ed over the  r em ain de r o f t he  7-ye ar perio d. I t seems t hat  
the chi ld,  once alt ere d, so to speak , is pe rm an en tly  alt ere d, jus t as 
m ight  he the  case  in ha y feve r; as you  know, once you  have hay  fev er 
an d are  sensitiv e to rag weed,  you ten d to rem ain  th at  way the  res t 
of  you r life .

I t appears  as  thou gh  a s im ila r mechanism  is invo lved . Some might 
say,  th is  is jus t one child . We  have  sim ila r da ta  fo r many child ren , 
bo th  with respect to the  s peed at which antibody appears , and  also its 
persistence.

Some may say th at  th is  doe sn't  alway s hap pen.
And  we rep ly to th at , th at  is t rue , but  it does ha pp en  if  a gro up of  

ind ivi du als  receive a vaccine  that  has  more  th an  a certa in minimum 
am ount of  vir us  in it. I f  it doesn't happen  the firs t time, it could 
ha pp en  af te r the  second dose, or  af te r the  th ird dose, but eve ntually  
it does ha ppe n.

Now,  it will happen  aft er a fewer numb er of doses the  more poten t 
th e ma ter ial  is to beg in wi th , as I will tr y  to show in jus t a moment.

Th e emphasis th at  I wish  to place here is th at  there is imp lici t in 
the kil led  virus vaccine idea persistence of  im mu nit y and  not th at  
im mun ity  is of short  du ra tio n,  and the re is eve ry reason to believe  
th at  thes e effects will rem ain  for man y yea rs to come, pe rhaps fo r a 
life tim e.

It  is a misconception  t hat only with a live vi rus vaccine does one get 
du rable imm unity. We now hav e evidence th at  th is  is not so, th at  it 
can  be induced by a k illed  vaccine, and  it gives  us hope  t ha t if  t hi s is 
tru e fo r th ree  v iruses (ty pe s 1, 2, and 3 po lio viruses),  i t can be t rue fo r 
10, 30, and  pe rhaps a hu nd red diff erent viru ses , all  of  which might 
conceivably  be inco rporate d in a sing le pr ep ar at io n some day.

Th e nex t slide (fig. 3 ).
[Slid e.]  Here you see the  degree of  pe rsis tence,  not  only  fol low ing  

a pr im ary injection and the boos ter, but  you see the same deg ree of  
per sis tence is tru e even aft er pr im ary sti mula tio n only . Th is plu s
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other  evidence leads us to believe tha t by pursuing th is thesis fu rther , 
it will be possible to accomplish objectives such as this with a single 
injection, and to accomplish this for many viruses injected simulta­
neously.

This may seem to be irre levan t and beside the poin t, but emphasis is 
placed upon the nature  o f research these days, w hether it is basic or 
applied. Well, you might look upon this as a basic observation in the 
sense that this, then, leads to an opening in a wide field tha t has a 
bearing  on the question of the control of virus diseases in general.

This  has been the underly ing question in our studies. It  is for th is 
reason that I feel tha t you might like to have the background against 
which the observations to which I refer  may be placed.

This child (fig. 3) has been observed now for 3 more years, or a 
total of 6 years, and the persistence has been maintained.

The next slide (fig. 4),  please.
[Slide.] Here is another slide (fig. 4) tha t is of interest. Let me 

try  to explain this. In 1959—for these data  we are gratefu l to Dr. 
Langmuir and the surveillance unit—an analysis was made of the 
para lytic  rate in the 0 to 4 age group, in all the chi ldren under 5 years 
of age who had paralytic polio in 1959.

I t is estimated th at 4.7 million had had no vaccine; 1.8 million had 
had one dose; 3.6 million, two doses; 5.4 million had had three doses; 
and 3.6 million had had four doses. There were 1,508 cases among 
those who had had no vaccine; 234 cases among those tha t had one 
dose; 209 among those tha t had two;  267 among those that had th ree; 
and 51 cases among those tha t had four doses.

When this wras calculated in terms of rate  per 100,000 it came to 
32 for  the none; 18 fo r one dose; 5.8 for two; 3.6 for three; and 1.4 per 
100.000 for four doses.

And wyhen plotted on a chart in this way, using the logarithmic 
scale for  the rate per 100,000, the points fell on a stra ight line.

Now, this was something we had not anticipated. But it has an 
important bearing on the mechanism whereby vaccine works. And 
it has bearing on the question of the possibility tha t a single dose 
would be effective if the vaccine was so constituted.

What this means is th at  if a single dose reduced the amount of 
disease by about 50 percent, protecting 50 percent of the population, 
then a second dose would protect 50 percent of the remainder, or a 
tota l of 75 percent. A thi rd  dose would reduce the size of the 
susceptible group by the same proportion of 50 percent, with an in­
creasing number vaccinated each time each dose would have the same 
proportional effect.

This  is like the line showing radioactive decay. And it is reminis­
cent of that  kind of a curve. But what this suggests is th at if vac­
cine potency is increased to the point where one dose is about 90 to 
100 percent effective, the line would be much more vertical.

I think  you will understand  this from another chart.
The next slide (fig. 5), please.
[Slide.] This shows that the relationship between number of 

doses and effectiveness is tru e not only fo r the  zero to four age group, 
but it is also true for the 5- to 19-year-old age group, and the 20 to 
39.

Therefore, this law appears to apply generally to individuals at al l 
age levels.



POLIO VACCINES 281

There are other de tails tha t I won’t bother you with, other th an to 
show that th is has general applicability.

The next slide (fig. 6), please.
[Slide.] You see the linear relationship in 1959, and the same re­

lationship is true in 1960. From this char t you can read tha t four 
doses have been 96 percent effective; three doses about 90 percent 
effective; two doses about  80 percent effective; and one dose about, 
close to 60 percent effective. And thereafter each additional dose 
reduces the propor tion of the number of susceptibles to the same 
extent.

If , however, the vaccine was more potent, then the line would be 
much more vertical, and one would be able to accomplish the same 
effect with fewer number o f injections.

The next slide ( fig. 7) } please.
[Slide.] With  the evidence th at vaccination can be approximately 

95 to 96 percent effective with four doses, the question arises as to 
why have localized outbreaks occurred in recent years, why has the 
disease as a whole not been reduced to tha t extent? Even though 
a grea t many have not been vaccinated it has been reduced to the 
exten t of about 90 percent.

And some of the clues, to this come from experience such as this 
that  occurred in Detroit in 1958. This is characteristic  of regions 
throughout  the country where localized outbreaks  have occurred in 
recent years.

Detro it has a white population of 1.48 million and a non white popu­
lation of 420,000. The number  of whites are such tha t when plotted 
on a scale of rate per 100,000, you see the sharp outbreak in the non­
white segment of the populat ion, and a very low rate  in the white 
section of the population,  suggesting tha t the amount of vaccine used 
in this part of the  population  had dampened the spread of the disease 
and reduced the amount of the disease, w’hereas such outbreaks tend 
to occur in those segments of the population where vaccine has not 
been used.

And this would be t rue  no matte r what vaccine was used, if it was 
not used in quantities th at would be effective.

The next slide (fig. 8), please.
[Slide.]  Looking at the  country as a whole in 1959—it is evident 

tha t the largest number  of cases occurred in the zero to four age group 
with the next largest group in the five to nine. A total of about 64 to 65 
percent of all the cases in 1959 occurred under the age of 10.

The next largest was the 20- to 29-year age group , and this now 
explains why tne Public Health Service has suggested as a slogan 
for this  year, “Vaccination of Babies and Breadwinners.”
The solid black portion  of the column refers  to cases th at have oc­

curred  in those who had no vaccine, or less than three doses.
But  what you might  refer  to as fai lure to use vaccine is indicated by 

the extent to which the black column exists, and the so-called vaccine 
failures at the three dose level are indicated by the open spaces at 
the top.

Therefore , this presents a pic ture both of age groups  in which cases 
have occurred primarily, and it also reflects the exten t to which the 
prevalence of disease has been due to failure  to use vaccine rath er than 
vaccine failure.
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Now, keep this  in m ind , a nd we wil l see th e n ext  s lide  (fig. 9 ), which 
ind ica tes  as of A pr il 1960 th e pro po rtion  o f the  ind ivi du als  in  th e d if ­
fer en t age gro ups th at  have been vac cinated wi th  three or  more doses. 
And  you see th at  a bout 58 or  59 perce nt ha d th ree o r more  doses in the  
un de r 5 age  gro up, and only 80 per cent and 82 perce nt of the  5 to 9 
grou p and the 10 to 14, respec tive ly, and then  the proport ion  di ­
minishes.

I f  you will bea r in mind th at  in 1960 th e overa ll incidence of  polio  
was reduced by about 90 percen t from the  pre vac cine per iod  ave rage , 
and you see (fig. 9) th at  no sing le grou p was vacci nated  to the  extent  
of  90 pe rcen t, it should  be clear th at  if  t he  g ro up  (ages zero to four) 
especia lly,  which one can  pinpo in t fa ir ly  closely, is vaccinated,  th at  the  
bulk of  the  cases th at  have  been occurring  in rec en t yea rs would be 
eliminat ed,  and the likelihood is, fro m all the  survei llance  gro up evi ­
dences, th at  when 85 perc en t of  i nd ivi duals  in th is  g roup  (age  zero to 
fo ur ) had th ree  or  more doses, th en ou tbr eaks  do n ot occur.

There for e, it is im po rtan t to bea r in min d the ex ten t to which the 
disease has been reduce d in  spi te of the fac t th at  vac cinatio n has  not 
been ex tended to th e e nt ire country .

The next slide (fig. 10) please.
[Slide.]  I dra w your  a tte nt ion to the  incidence of  po lio in all forms  

in three  oth er cou ntr ies—in  Au str al ia,  De nm ark , an d Sweden, where 
the num bers  of cases wer e as ind ica ted  in the  pre vaccina tion per iod . 
Th e lower p ar t of t he  ch ar t ind ica tes  how the  disease  has been reduced 
to the  po int  where, as in  De nm ark  th ere  were a to ta l of  th ree  cases th is 
la st  year,  only one had been  tr ip ly  vacci nated ; in Sweden a to tal  of 
seven cases and none  in ind ividuals  who ha d ha d three  doses of 
vaccine.

Now, the re is a differen ce between thes e countries and  the Un ite d 
St ates  in  th at  the re has  been  a more gen era l sa tu ra tio n of ind ividuals  
in the  lower age g rou ps.  You  will see th at  the  d egree of reduct ion  in  
disease on the  ave rag e in these cou ntr ies  is such  th at it has  been re ­
duc ed by the  use of  the kil led  vaccine to the  ex ten t of about 99i/2 
per cen t in 1960 as comp are d to th e 1950-54 av era ge an d not 100 percen t 
of  the popula tion was vaccinated , but p ar tic ul ar  satur at io n was accom­
pli shed  in i nd ividuals  in th e lower age gro ups.

Nex t slide  (fig. 11 ), please.
[Slid e.]  Looking bac k to  1915—and th is  is c ha rte d on a lo ga ri th ­

mic scale—ther e is a  pe cu lia r hig h in th e 1916 ep idemic a nd a p ecu liar 
low in 1938. You will  observe th at  the re is a fluctu ation  in incidence, 
an d an increased incidence  of  the  disease  in the lat e 1940’s and the  
ea rly  1950’s. With  the in tro du ct ion of vaccine, t he  incidence drop ped , 
an d we had  a ra te  in 1959 which was not bey ond  the range of fluc­
tuat ion normally  observe d, and  a con tinued  decl ine. In  the Scan­
dinavian  countr ies  and Aus tra lia  the  ove rall  avera ge  was near our  
pea k in 1952—and  the y are now down near the  bottom of the scale.

I would expect th at  in th is  country  we will soon reach that  level 
in the normal course of  events , and cer tainly  as one sa tur ate s the  
yo un ge r members of  the p op ulat ion which we can ce rta in ly  do between 
now an d next summer.

Th e way in which  viruses sprea d amo ng nonvacc ina ted  ind ividuals  
is pe rfe ctl y clear.  In  the vac cinated popu lat ion  there is a tend ency  
fo r t he  spread to be dam pened, and  conseque ntly  the re  will eve ntually  
be a sh arp reduct ion  not on ly in the  spre aders , b ut in the susceptible s.
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Now, there is an important difference in point of view as to how 
polio is spread.

Some are of the opinion that it is spread  prim arily  by the contents 
of the intestines, by fecal contamination. Others  are of the opinion 
tha t an impor tant mode of spread, part icularly  in a country such as 
ours, is thr ough  th e pharyngeal route. The reason for believing t ha t 
this is likely to be the  case is, first, tha t paralytic polio becomes a 
problem when hygienic conditions of the country improve to the 
point where fecal contamination of the e nvironment is reduced. In di­
viduals are not exposed early in life, and there  is then  the tendency 
for them to reach late r ages fully susceptible, and even under better 
socioeconomic conditions one sees the spread of the virus.

One can find virus very readily in the pharynx. Also in studies 
tha t have been done w ith live virus vaccines it has been shown that 
the spread w’ithin  a family  unit occurs prim arily  if there is an infa nt 
under  18 months of age that  is in diapers. Therefore, the spread by 
and large is by fecal contamination where feces are obviously present. 
But  in a society such as ours, I believe, this is not the normal mode 
of distribut ion of the virus. I think  it is spread by the kind of asso­
ciation that  occurs within a family household or between playmates, 
and that  is by the pharyngeal route, just as measles, for example, 
tends to spread.

Now’, the presence of antibody in the bloodstream in a vaccinated 
individual  will prevent the virus from gett ing from the intestine to 
the pharynx, just as i t prevents it from gett ing into the central nerv­
ous system, and in th at  way vaccination cuts down the number of 
effective spreaders in the community. And it is for this reason t ha t 
vaccination could be expected to dampen the spread of virus. Hence 
it is clear that a ki lled virus vaccine does in absolute terms, not relat ive 
terms, tend to reduce the amount of virus tha t is distributed in the 
population.

This is not too su rpris ing, because diph ther ia toxoid is not a living 
agent at a ll; it is a chemical substance, it is a toxin from the diphth eria 
bacillus that  has been treated  with an agent to render it nontoxic. 
This, too, when given to a segment of the population  prevents the 
spread of a disease like diphthe ria. You don’t have to vaccinate 100 
percent of the population to prevent diphtheria.

This has certainly been true in our studies of influenza. Working  
w ith closed groups tha t were par tially  vaccinated it is perfect ly c lear 
tha t it is possible to reduce the spread of this disease by means other  
than  the use of living viruses.

The next slide (see fig. 1 ), please.
[Slide.] Now’ I show you this once more ju st by way of a frame of 

reference. I tried to inaica te the basis upon which these effects have 
been observed, and the forecast in terms of probability of continued 
reduction is c ertainly implicit in the trends tha t have been observed 
thus  far.

The next slide (fig. 12 ), please.
[Slid e.] I th ink this is possibly the last one.
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I want simply to show th at  there are three other diseases for which 
vaccination is available, namely, pertussis (whooping cough),  diph­
theria, and tetanus. From 1950 to 1959, you see tne number of  cases 
of pertussis tha t occurred. The trend has been declining with a new 
effort toward immunization in diphtheria because of outbreaks in the 
late 1940’s and 1950’s. And there are about 500 cases of tetanus each 
year with about three to four hundred tetanus deaths each year. 
These are also problems.

Polio is simply one of many problems with which we are con­
fronted. Our hopes and expectations are tha t the procedures but the 
prevention  of diphtheria , tetanus, and whooping cough, which require 
injection, will simply have added to them the o ther antigens, whether 
they are for polio or others, and eventually there will develop prac­
tices t ha t will result in an elimination, not only of polio, but of all 
others as well. Polio cannot be separated and isolated from all other 
health procedures, but practice  for the solution of the polio problem 
would be used to draw along some of the other problems for which 
good public health and medical practices are  desired.

May I have a few more minutes, Mr. Chairman ?
Mr. Roberts. At this point , Doctor, I will ask you to make the 

slides available for the record.
Dr. Salk. Yes.
Mr. R oberts. And without objection, I would like for the charts to 

be prope rly inserted in the printed record.
(The  documents referred  to are as follows:)
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FARALYSIS RATE ACCORDING TO
VACCINATION STATUS
(0 -4  YE AR AGE GROUP)
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Dr . S alk . Now, wha t does  al l th is mean ?
I  t hin k th at  i t means, firs t, th at a m eans  f or  im mu niz ation  is av ai l­

able th a t reduces  the  pr ob ab ili ty  of  pa ra ly tic  pol io by  about 96 percen t, 
bu t ha s th e poten tia l, if  used  a bi t more wid ely, to reduce  the lik eli ­
hoo d of  epidemics by da mpe ning  the  spr ead of  virus,  and, the refore , 
it  has th e po ten tia l fo r ap prox im at ing the  extin ction  of  the  disease.

I t  seems, also, th at  th e effec ts so induced are  durab le.
Th erefore, all  th at  is requ ire d to approx im ate  effects such as have 

been  achieved , fo r example, in the Sc andin av ian  coun tries  and  Au s­
tral ia , is to adm ini ste r vaccin e to  a sufficient p erc en tag e o f the  suscepti ­
ble po pu lat ion , pa rt icul ar ly  th e you nge st age  gro ups. I t  seems th at  
th is  could  be done before an d in to  ne xt sum mer by th ree or  f ou r doses 
giv en appro xim ate ly a  mo nth  apa rt.

Th erefore, it  seems th at  the  problem  wi th which we are confronted  
is no t a scien tific  o r a tec hn ica l problem , b ut  it  is one  t h a t involves a 
mecha nism fo r th e d ist rib ut ion of  medica l care. An y new vaccine  will  
be bou gh t a nd  wil l be used by  th ose  who hav e al read y been  va ccin ated . 
I t  w ill  n ot  solve the  p rob lem  of  t he  u nvacc ina ted . Thi s is no t unlike  
the pro ble m wi th which we a re  confr onted  economically , where , as the  
gro ss na tio na l prod uc t increas es, it  sim ply  incr eases th e wea lth of  
tho se who alr ead y have m oney and does no t affec t the grou p th at  one 
m ight  call  the  poverty gr ou p.

The  pro blem h ere  is th e dev elopm ent  o f p rac tic es  fo r b rin gi ng  those 
who need w ha t is needed and tho se who c an ad min ist er  w ha t i s needed  
toge ther .

Re gardles s of  the kind  of  pr ep ar at io n th at  is involved,  th is is the  
bas ic issue.

Now , the ease of  ad min is tra tio n of any pr ep ar at io n is adm irab le, 
the few er  the numb er of  tre atmen ts th at are req ui red the more  
des irable .

B ut th er e is also the pro ble m,  as I  have tr ie d to po in t out,  of  im ­
mun izat ion again st di ph th er ia , tetanus,  and pe rtu ss is and oth er dis ­
eases fo r which im mu niz ation  will  be developed in th e fu ture , fo r 
which  we now un de rst an d th e bas ic princ iples,  some of  which I  have 
tr ie d to  emphasize th is  af ternoo n.  I  say th at polio  is ju st  one pa rt  
of  th e broad problem  in ma int enance  of  he alt h. To  some the  im­
po rta nc e o f polio  has always been  e xag ger ated, and now its  magnitude 
is such th a t its  final tou ches req uir e a pinp oint  focus th at is clearly 
eviden t.

Th e ques tion , i t seems to  me, is, shou ld we pr ep ar e fo r an em ergency 
fo r next summer, or  s hould  we do  what seems to  be cle ar ly  ind ica ted  
to prev en t such emergencies an d in the  m ean time develop  m ethods  f or  
ex tend ing the benefits of  th e advance s of  science to  th a t segm ent of 
the po pu lat ion in gr ea test nee d of  mo tivation to  h elp  them selves?

Th e live  vi rus vaccine  i ssue  h as  b roug ht  to  th e fore a n eglecte d con­
di tio n, an d i t seems th at  it  is sti ll b eing neglected .

W hy  sh ould an ap pr op riat io n not  be m ade  to  pr ov ide  hea lth  officers 
wi th  presen tly  ava ilab le vaccine , so th at  the y may proceed fo rth with  
in respon ding  to jo in t comm unity  and cou nty  medical socie ty cam-

Iiaigns to  disolve the pocke ts of  suscept ibles where  epidem ics  are  
ikely t o occur ?

Eve ry  h ea lth  officer kn ows  where  such neighborho ods exis t. Ev ery 
phys ici an  in  t he country  wo uld  be wi llin g t o vo lun tee r his  services in 
a door- to-door cam paign if  n ecessary, and  there is am ple  com munity
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leadership to organize the details of  bringing the needy and the physi­
cian together at the same place to perform the brief procedure that 
will benefit not only the individua l but the community.

The catalyst that would make this reaction proceed would be the 
provision of funds for vaccine to those health officers who could not 
otherwise proceed.

Initi ative and imagination and ingenuity has brought about such 
striking effect in the Scandinavian countries and A ustral ia, and wher­
ever good effects have been obtained with killed or with live vaccine, 
these are attributable not to any special magic of one over the other 
kind of preparation, but to a mechanism for distr ibut ing their par ­
ticu lar procedure for the maintenance of health. The problem is a 
social and an economic one, and if we persist in believing that there 
is a profound scientific issue, other than tha t we now know the killed 
virus can be effective, and tha t this principle can be extended to 
dozens of other viruses, then we are missing the essential point.

As a scientist who set out to find out something, I am satisfied. As 
a member of the human race and a citizen of this country, I am 
gratified  that the United States  has been so successful, and that this 
is true of other countries as well.

However, to go all the way—we must not he deceived, to go all the 
way we must promptly proceed, and we must apply promptly the 
procedures that we know must be applied and not merely prepare 
for an emergency that need not arise.

I would like to say in closing that I have been very conscious of  
this problem, and I have indicated that  I thought that  the discussion 
about live virus vaccine has brought to the fore a long-neglected prob­
lem, of which we have been aware. I felt it incumbent upon myself 
last fall to discuss this matter  with the executive vice president of the 
American Medical Association, because I did not feel that another 
year could go back without my bringing the matter to the  attention of 
someone in a position of responsibility to act upon what is clearly 
a social need.

And I should like, if I may, to read the contents of a letter that 
I wrote to Dr. Blasingame on the 22d of November of 1960. It fol­
lowed the visit with him. And I  indicated:

After leaving  your office I real ized  that  at  the outset of our  conversa tions, the 
purpose of my visit to you was  not yet cle ar;  but, that  you did understand my 
purpose before I left. I am not  concerned how the problem of paralyti c polio 
is ultimately solved. In thi s respect, I am like the average  man on the street . 
However,  in ano ther  respec t, I am different , inasmuch as  I am engaged in 
stud ying the question of immunization  aga inst viru s diseases. On the  basis of 
reasoning set forth in my papers,  and for additional reasons, to which I re­
fer red  in our conversations, I believe that  the pur sui t of the  idea of the use of 
killed  viral antigens will be the most fru itfu l for the control of virus  diseases 
generally . This is a scientific question , the  resolu tion of which will require 
add itional  time and, therefore, should  be kept sep ara te from the  pract ical ques­
tion of the control of para lyt ic polio now.

It  is clea r that  the  physicians of this coun try have been instrum enta l in ap­
plying  a procedure  that  app ears to have 96 i>ercent probabi lity of preventing 
paralytic polio when four doses of vaccine are administ ered : when three doses 
are given the probability  of preventio n of paralysi s is something in excess of 
90 pe rcen t When three or more  doses have been adm inis tered to 85 percent 
or 90 percen t of the younger  age grouj>s in a community, it app ear s tha t localized 
outb reak s have not develoi>ed. However, outbreaks have occurred in neighbor­
hoods, part icularly  in urban areas but also in rura l areas, where the rate of 
vaccine applica tion has been low. Furtherm ore,  the  largest majori ty of cases
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has been in individuals who hav e been inade quately vacc inate d or have had 

no vaccin e at  all. Thus, the prin cipal resid ual problem is fa ilu re  to use vaccine 

ra th er  than  vaccine failure.
In spit e of the exten t to which vaccine  has not been used, it is rema rkab le to 

observe the  extent to which the preva lence  of thi s disea se has declined as com­
pared with  the prevaccine period. The inten sity of outbre aks  in the poorly 
vaccinate d segments of the popu latio n, such as those in the  lower  socioeconomic 
groups, and in Negro neighborhoods  suggests th at  if vaccine  had  not been ap­
plied th at  the  outbreaks in rece nt yea rs might have been more severe tha n in the 
prevaccine era. That outbre aks  have  been large ly confined with in the poorly 
vaccinate d neighborhoods and hav e not spread  in reaso nabl y well-vaccinated 
groups, suggests that  if vaccine had been used more unif orm ly in all segments 
of the popul ation  then commu nity outbreaks would not have occurred even in 
the lower socioeconomic groups. The  small propo rtion who fa il to be protected 
af te r thr ee  or four doses could be expecte d to be prote cted  by virtu e of the com­
munity protec tion afforded by sufficiently extended use of vaccine  in all groups 
including those th at  have shown less init iati ve in seeking vacci natio n, especially 

in th e lower socioeconomic groups.
It  is clea r from the foregoing th at  we are  confronted  wit h a social problem 

ra th er  tha n a technical or scient ific one. Even if we had in our  possession at  
thi s time a killed-virus  vaccine th at  would, with a single dose, immunize with a 
prob abil ity of 90 to 95 perce nt or more, we would stil l be conf ronted with the 
problem of its  adm inis trat ion.  Even if there was avai labl e a live-virus vaccine 
which was  to be administered  eit he r in one does or thr ee  or four doses, the 
problem would be the same. We do not now have eit her  of these  vari atio ns 
of an immunizing prep arat ion, nor is it likely th at  we will, pri or to the summer 
of 1961, have anything  but  the  pre par atio ns now avail able.  There fore, if we 
are  to tak e advantage of wha t we now know concerning the  degree  of efficacy 
of vacci natio n, the dur abi lity  of its  effect, and the  exten t to which the spread 
of vir us in the community  is dami>ened by vaccination , and  if we are to dis ­
char ge our respo nsibili ty tow ard mainta inin g the hea lth of the  country, and of 
the comm unities of which each of us is a part, we must now plan  to apply the 
method s now’ available in the  manner suggested by our exper ience  thus  far.

If  I were  to specify wh at I ha d in mind w’hen I came to see you it would be 
the  following : First, to cons ider with you means  where by the  prevalen ce of 
paralytic polio could be fu rthe r reduc ed by vacc ination befo re the  summer of 
1961, and at leas t to an exten t compa rable to th at  which has  already  been 
accompl ished in some of the Scandin avia n coun tries  or Au stralia where vaccine 
adm inistra tion, especially  in the  younger  age groups, has  been much more 
complete tha n in this  coun try. Secondly, to consid er whether or not some 

ini tia tiv e on the pa rt of the  American Medical Associat ion, and its county 
medical societies, might not be of gre at value if the local societie s were to 
decl are th at  they will take the  lea d and will enli st the  sup por t of local service 
organiz atio ns and volu ntary groups  as fully  and complete ly as necessary to 
accomp ish the desired  objective. It  is hard ly necessary to point  out that  if 
specific prog rams w*ere organized  unde r the  auspic es of the  county medical 
societies the community could be sat ura ted  with  vaccine. I doubt tha t an 
effective count rywide vacc inati on program can be car ried out  with out this  
kind  of medical society in itiati ve  and suppo rt and I can see gre at value in 
brin ging about the fu rth er redu ction in incidence of polio by a volu ntary com­

munity  cont ribu tion  of this  kind.

A copy of this letter  was sent to Surgeon General Burney, who 
acknowledged his concurrence with these views.

There  are many other thoughts  that have occurred to me, but I 
think  I w’ill let that suffice f or the moment, Mr. Chairman.

Mr. Roberts. Doctor, i f you will go back to the witness chair, you 
will be more comfortable, and we may have some questions.

I believe you said you sent a copy of the letter to Dr. Burney. 
Would you make it available for the record?

Dr. Salk. Yes.
Mr. Roberts. Without objection, it will be included in the record.
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(The letter fo llows:)
November 22,1 960 .

Dr. F. J. L. Blasingame,
Executive  Vice President, American  Medical Association,
Chicago, III.

Dear Dr. Blasingame : Afte r leaving your office I realized th at  at  the out set 
of our convers ations,  the purpose of my visit to you was not yet cl ea r; but, th at  
you did und ers tand my purpose before I left. I am not concerned how the 
problem of pa ral yti c polio is ultim atel y solved. In this respect, I am lik e the 
average  man on the  str eet . However, in ano the r re spect, I am differen t, inasmuc h 
as I am engaged in s tud yin g the questio n of immunization aga ins t v irus  diseases. 
On t he basis of reasonin g set for th in my papers, and for add ition al reaso ns, to 
which I r eferred  in our  conversations, I believe th at  t he pursuit  of the  idea of the 
use of killed vira l antigen s will be the most fru itf ul  for the  contro l of  viru s 
diseases genera lly. Thi s is a scientific question,  the  resolution  of which will 
requi re ad ditio nal tim e and, there fore,  should be k ept  sepa rate  from the  pra ctical  
question of the con trol o f pa ralytic polio now.

It  is c lear th at  the physi cians of this coun try have been instrum enta l in app ly­
ing a procedure th at  appears  to have a 96-pe rcent probability  of prev enti ng 
para lytic polio when fou r doses of vaccine are admi nis ter ed ; when thr ee  doses 
are  given the pro bab ilit y of prevention of paralysi s is something in excess  of 
90 percent. When thr ee  or more doses have  been administe red to 85 or  90 per ­
cent of the younger age groups in a community,  it appe ars that  localized  out ­
breaks  ha ve not developed. However, outb reak s have  o ccurred in neighborhoods, 
par ticu larl y in urb an are as  but also in rural  are as, where the rat e of vaccin e ap­
plication has been low. Fur ther mor e, the larg est  ma jori ty of cases has been in 
individuals who ha ve been inade quately vacci nated  or have had no vaccine a t all. 
Thus, the principal res idu al problem is f ailure  to use vaccine rat he r than  vaccine 
failure .

In spite of the  exten t to which vaccine has  not  been used, it  is rem ark able 
to observe the ext ent  to which the prevalence of thi s disease has declined as 
compared with the prevaccine  period. The inte nsi ty of outbreaks in the poorly 
vaccinated segments of the  population, such as those in the lower socioeconomic 
groups, and in Negro neighborhoods suggests th at  if vaccine had not been appl ied 
tha t the outbreaks  in recent years  might have  been more severe tha n in th e pre ­
vaccine era. Th at outb reak s have been larg ely confined within the poorly 
vaccinated neighbo rhoods and have not sprea d in reasonably well-vaccinated 
groups, suggests th at  if vaccine had been used more uniformly in all segments 
of the popula tion the n community outb reak s would not have occurred even in 
the lower socioeconomic groups. The small prop ortio n who fail  to be protected 
af ter three or four doses could be expected to be protected by virt ue of the  
community protectio n afforded by sufficiently exten ded use of vaccine in all 
groups includ ing thos e th at  have shown less ini tia tiv e in seeking vaccination, 
especially in the lower socioeconomic groups.

It  is clear  from the  foregoing that  we are  confronte d with a social problem 
rather  th an a technical or scientific one. Even if we had in our possession a t this  
time a killed- virus vaccin e that  would, with a single  dose, immunize wit h a 
probability of 90 to 95 percent or more, we would sti ll be confro nted with the 
problem of its  adm inistration.  Even if the re was avai lable  a live-vi rus vaccine 
which was to be adminis tere d eith er in one dose or thr ee or fo ur doses, th e problem 
would be the  same. We do not now have eit her of these var iat ion s of an 
immunizing pre par ation,  nor is it likely th at  we will, prio r to the sum mer  of 
1961, have any thin g bu t the prepar atio ns now avai lable . Therefore, if we are  
to take  advanta ge of wh at we now know concerning the degree of efficacy 
of vaccination, the  du rab ili ty of its effect, and the  ext ent  to which the spr ead  
of v irus in th e co mmun ity is dampened by vac cination, and if we a re to disc harg e 
our responsibility tow ard  mai ntain ing the hea lth  of the country , and of the 
communities of which each of us i s a part, we mu st now plan to apply the meth ods 
now available in the ma nne r suggested by our exper ience  thu s far .

If I were to specify what I had in mind when I came to see you it would be 
the follo wing : Fi rst , to consider with you means whereby the  prevalence of 
para lytic polio could be furth er reduced by vaccina tion  before the summ er of 
1961, and at  leas t to an extent comparable to th at  which has alread y been 
accomplished in some of the Scand inavia n countrie s or Aus tralia where  vaccine 
adm inist ratio n, especially  in the younge r age groups, has been much more 
complete tha n in thi s country. Secondly, to cons ider whether  or not some
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ini tia tiv e on the  pa rt of the  American Medical Association, and  its  county 
medical  societies , might not be of gr ea t value  if  t he local societi es were  to declar e 
th at  they  will take the  lead and will enl ist the  s uppo rt of local servi ce orga niza­
tions and  volu ntary groups as fully and completely as nece ssary  to accomplish 
the desir ed objectives. It  is hardl y necessary to poin t out th at  if specific 
prog ram s were  organized  under the  auspices of the  county medical societies the 
commu nity could be sat ura ted  with  vaccine. I doubt th at  an effective coun try­
wide vacc inati on program can be c arr ied  out witho ut thi s kind  of medical society 
init iat ive  and  suppo rt and I can see gre at value in brin ging  abo ut the  furth er  
redu ction  in incidence of polio by a volu ntary community contrib utio n of this 
kind.

The da ta  reviewed with you will be prep ared  for publ ication in the  JAMA. I 
am enclosin g photo copies of some of the  cha rts for any use they  may be to you 
at  this time. If  I can be of any help  at  any time, I hope you will feel free  to cal l 
upon me.

Sincerely,
J onas E. Salk, M.D. 

November 22, 1960.
Dr.  Leroy Burney,
Surgeon General,
U.S. Public H ealth  Service,
Wash ington, D.C.

Dear Dr. Burney : In view of our  conversatio ns in Atla nta,  I tho ugh t tha t you 
would be interested in seeing a copy of a let ter  I am sending  to Dr. Blasingame.

The conti nued  gra tify ing res ult s of vaccine effectiveness point up striking ly 
the benefits to be gained tow ard the solution  of the  polio problem by use of 
vaccine in a way th at  might well reduc e the 3,000-odd cases of polio in 1960 to 
300-some in 1961.

Sincerely,
J onas E. Salk, M.D.

Department of Health , E ducation, and Welfake,
Public H ealth Service, 

Washington, D.C., December 21, 1960.
J onas E. S alk, M.D.,
Virus  Research Laboratory,
Univ ersi ty o f Pittsburgh, School of Medicine,
Pitt sburgh, Pa.

Dear Dr. Salk : Thank you for  sending me the copy of your le tte r to Dr. 
Blasin ghame.

I join  with you in the hope th at  American physicians  will und erta ke to do 
their  utm ost in gett ing the vaccine to those  groups who are  the  lea st protected.

As you may know, an opp ortu nity  prese nted  itse lf at  the 1960 clinical sessions 
of the AMA to bring  the profession up to date on pres ent vacci natio n sta tus  and 
to provide some genera l guides for  the  immediate futu re.

I am enclos ing copies of the pap ers  presen ted at  th at  time in which you will 
note th at  the  Service intends once mor e to exert a sub sta ntial effort to promote 
vaccinatio ns.

In it, we sha ll need all the help we can g et; and, as you point  out in your lett er 
to Dr. Blasinghame , the medical profe ssion  is one of th e key facto rs.

With  all  good wishes.
Since rely yours,

----------------- , Surgeon General.

Mr. R oberts. Firs t of a ll, I would like to say that I regret that the 
subcommittee is not able to give you more notice of our hearing. We 
called it on rathe r short notice following on the heels of the Presi ­
dent ’s announcement in which he requested $1 million for a reserve 
supply of the oral vaccine, and because prior  to that announcement, 
there had been in the press some confusing statements with respect to 
the efficacy of the Salk vaccine which arose from something like a 
question and answer column in the American Medical Association 
Jour nal. I am sure you are fam iliar with the treat ment that  that 
story received in the press throughout the country.

68 77 6 0 — 61------ 20
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I certainly want to commend you highly for placing the emphasis 
which you do on the problem, that is, the socioeconomic and political 
problem. And I would like to go into tha t just a li ttle bit.

Following the announcement of the results of the field tests of the 
Salk vaccine the pharmaceutical industry received from the National 
Foundation and from the Federa l Government some measure of sup­
port. Under the legislation with which you are familiar, I believe 
some $68 million was spen t by the Federa l Government in t rying to 
make the vaccine available. I would like your comment on whether 
or not you think that—considering that we have passed through some 
of our most productive years as f ar as gross national product is con­
cerned and as fa r as capital income is concerned—witnin those years 
that we might have made more progress in the area of the unvac­
cinated?

I t seems to me that if we did  not make such progress in this lime 
of high income, what is the hope that  we will get to th is large area of  
people who have not been inoculated in the future ?

Dr. Salk. Mr. Roberts-----
Mr. R oberts. I know my question is not too clear, and I am sorry.
Dr. Salk. No; it is quite clear to me. If  you want to restate it, I 

will be glad to hear it.
Mr. Roberts. Wha t I am trying to say is thi s: tha t in view of the 

fact tha t all the  efforts t ha t have been made on the part of the Na­
tional Foundation and on the part of the Federal Government in the 
last  5 years, 5 o r 6 years, when you say tha t we still have this large 
area of people who are not taking advantage of the vaccine, do you 
see anything in the presen t effort of education that  would indicate 
tha t we are going to reach this particular group, in the lower socio­
economic area?

Dr. Salk. I suppose tha t a proper question would be, Do we know 
why vaccinations have not been carried out in such groups?

Mr. Roberts. Yes.
Dr. Salk. If  we knew’ why, we might then be able to apply the 

proper treatment, I  suppose.
In the older age groups I think there is the general attitude t ha t it  

cannot happen to me. And  if no one will take any personal offense, 
it is interesting to observe the extent to which cigarette smoking is 
carried on when there are such strong indications that it may have 
some association with cancer of the lung. There are fluctuations in 
terms of scare, it is down and then it  is back up again—I think it is in 
this category.

Mr. Roberts. We used to have a “no smoking -' sign up here, but it 
has been removed.

Mr. Rogers of Florida. May I have the floor for just a minute?
Mr. Roberts. Yes.
Mr. Rogers of Florida. I wish you would say tha t once more for 

the benefit of the chairman.
Dr. Salk. I do not  know if he is worse off for smoking; he seems 

to be a rather agreeable man, and perhaps he is helped by smoking.
However, it seems to be that way in the upper  age groups. But 

what about the situation o f children under 5 ? In  fact , children should 
be vaccinated in the first year of life.
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The problem here is one of either education or, you might say, an 
indoctr inated system of health care. And what has been revealed by 
the experience of the last few years, perhaps, is a symptom of a fun ­
damental  problem which is not indigenous to or unique to polio, but 
it points to something fa irly broad and fa irly general, because I tried 
to point out th at diphtheria , tetanus, and pertussis st ill are problems.

I do not know what the reason for it is. If  one is going to make 
comparisons between this country  and other countries and say tha t if 
they are highly successful in distributing  medications of this kind, 
preventives of this kind in the U.S.S.R., in Hungary, in Denmark, and 
Scandinavia,  is it because of the methods that they have for adminis­
tration of medical care, or is it because of some o ther reason?

You see, the question you have asked, I  have unfor tunately turned 
back in the form of another question, because I do not really have an 
answer, I merely have a question.

Mr. R oberts. Now, in the first instance your vaccine, I believe, was 
used in Canad a; is that  rig ht ?

Dr. Salk. In the United States  first.
Mr. Roberts. It was used first in the United States?
Dr. Salk. Then in Denmark and in Canada and a number of other 

countries simultaneously.
Mr. Roberts. And you refer red to Australia and to Sweden.
Was your vaccine used in both those countries ?
Dr. Salk. Yes.
Mr. Roberts. And did you reach a h igher percentage of the popu­

lation in, say, Sweden than we have reached in this  country?
Dr. Salk. Yes, certainly in the younger age groups.
Mr. Roberts. And also the same thing was true in Denmark ?
Dr. Salk. And in Austral ia.
And in Canada there has been a large pocket of the French Ca­

nadians around Montreal tha t have resisted vaccinations, and because 
of this there was a large outbreak  in 1959, which one must regard as 
separate  from that  of Canada as a whole.

Mr. Roberts. And now in order to get complete protection would 
you say tha t the four doses of the Salk vaccine are preferable?

Dr. Salk. Preferab le to what, Mr. Chairman ?
Mr. Roberts. Well, preferab le to three.
Dr. Salk. The difference between three and four is, in my way of 

reckoning, according to the line I put  on the board, about 6 percent.
You see there is the law of diminishing returns  with each additional 

treatment, because you get the la rge bulk with the first trea tment, and 
it is for  this  reason that I thin k that both theoretically and practically 
it is sound in the future to recognize this, to have a single  dose prep­
aration.  But to talk about wha t we have at the moment, if three 
doses can be administered to those who have not yet been vaccinated, 
part icula rly in the under 10-year age group, let us say the babies and 
the breadwinners th at the Public Health  Service speaks of, there will 
be a 90-percent reduction in probability of acquiring para lytic polio 
in individuals so treated.

Mr. Roberts. Now, in the cha rt—you pointed out in one char t the 
field trial.

Dr. Salk. Yes.
Mr. Roberts. Now what was the largest number of persons in­

oculated under that field tria l, and when was that  ?
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Dr. Salk. Th at  was  in 1954. An d if  my memory doesn’t fai l me 
completely,  I th in k there were  about  400,000 ind iv idua ls who act ua lly  
received vaccine, and th en  th ere  were control gro ups.

Mr. Roberts. Had  they  received any  oth er type  o f vaccine pr io r to 
the  injection o f the S alk ?

Dr.  Salk. None. The re  wa sn' t any availabl e p rior  to tha t time.
Mr. Roberts. As t o th e effectiveness  of  the  Sa lk  vaccine, would you 

care to  make a compar ison between it  an d th e l ive  vaccine ?
Dr . Salk. The only  dir ec t com par isons of  which  I am aware  are 

those that  have  been ca rr ied out in Mexico. An d th is pu ts the  live 
vi rus vaccine at a di st in ct  dis advanta ge , because in Mexico at  the  
tim e when these  tr ia ls  were conduc ted in such ch ild ren  the re was a 
very high incidence of  vi rus infect ion s of  the  in testi na l tra ct  due to 
viruse s oth er than  pol io, and as you pro bab ly know, when such vir us  
infect ion s are pre sen t, then  it con sti tutes an in te rf er in g effect, and  the  
vacc ine t ha t is f ed doesn’t take,  so to speak.

Now Dr.  Sab in has don e some very  spl endid  stu die s to try to over­
come this  pro blem , and  has done  some successful ly. Bu t t hi s ind ica tes  
the difficul ty of  m aking  direc t comparisons.

In  th at  p ar ticu la r stu dy , if  I  reca ll the  figures cor rec tly , there  was 
appro xim ate ly a 59 perce nt reduct ion  in pa ra ly tic pol io amo ng those  
who  received the live vi rus prep arati on , and in those who received 
appro xim ate ly two doses  o f the  kill ed vaccine, there was abo ut an 82 
pe rcen t reduction.

Now you pro vid e me wi th an op po rtu ni ty  to  make the  mos t im­
po rtan t point th at  I  th in k needs  to be made . I  wou ld say th at  there 
is pro bab ly lit tle  differen ce between the  two pr ep arat ions  so fa r as 
effectiveness is concern ed. The most im po rta nt  po in t is th at  ei ther  
one be adm iniste red  to a sufficient segm ent of the susceptib le po pu la­
tion.

An d if you wa nt to make com par isons you may  make them  between 
the ove rall  effects th at  have  been observed in the various eas tern  E u­
rop ean  countr ies , and  the Scandin av ian  countries and  the Un ite d 
State s, and you will see that  in all instance s it is poss ible to r educe the  
incidence o f di sease not on ly in those so tre ate d,  bu t also to damp en the  
sp read  of  virus g enera lly  w ith  ei ther  prep arat ion.

Mr. Roberts. We  h ad  some test imo ny to the  effect th at  live vaccine 
was effective— the  onset of  effectiveness  was fa st er  tha n the  Salk . 
Would you care to  com men t on th at  sta tem ent ?

Dr . Salk. Yes, I tr ie d to show in one of  the  ch ar ts  th at  the  onset 
of  effectiveness  can  be aft er the  first dose. An d th is  is c lear ly evident 
when  you see th at  there is about a 50 or 60 pe rcen t reduct ion—th at  
about 60 perce nt of  t hose given a sing le dose are  pro tec ted , the refore , 
there is onset  of p rotec tio n wi thin a m at te r of a week or  two following  
a sing le dose. Th ere  is no the ore tical reason why the re should be a 
difference between th e two. An d I would say th at  t he  i mpo rta nt  po int  
is wh eth er or not the  fir st dose, wheth er live  or  kil led , take s at th at  
time.

In  ei the r case, i f it t ake s, the  onset of ef fectiveness is pro mp t.
We have  been able to  demo nst rate th is again  an d aga in in expe ri­

menta l anim als, and  I could  show you much more inform ati on  on the 
pro mp tne ss of the  onse t of  effectiveness  which varie s with different 
doses of  vaccine , dif fer ent quan tit ies  of vir us  in the vaccine, vaccines
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of different degrees of potency, the more potent the material the 
higher proportion will be affected favorably afte r the first dose.

And as one reduces the amounts, then there are some who are not 
protected afte r the first dose, but do respond afte r the second.

Mr. Roberts. As to  the potency factor, how long—under whatever 
conditions you preserve the vaccination, how long is that  vaccine 
effective?

Dr. Salk. I think tha t the Public Health  Service has established 
a time limit which was based on a ra ther limited amount of informa­
tion initially. In our own laboratory, and I know tha t in the labora­
tory of many manufacturers, the material has been stable for several 
years, in fact it is possible for  manufacturers to do a fresh potency 
test at o r about the expira tion date, and have an extension of the  useful 
life of the vaccine simply on the basis of retesting. And, by and 
large, thi s is successfully accomplished.

Mr. Roberts. Other than  the experience tha t we had with the 
Cut ter batch, have you had any other experiences with bad batches 
of vaccine ?

Dr. Salk. None like the Cut ter episode.
Mr. Roberts. And could you say approximately how many manu­

factu rers now make the Salk vaccine in the U nited States?
Dr. Salk. In the United  States?
Mr. Roberts. Yes.
Dr. Salk. Well, there are six in the United States  and, of course, 

there is Canada, England, France , Australia, South Africa, and many 
others.

Mr. Roberts. You used the figure of 400,000 who partic ipated in the 
1954 field trial. Wha t is the  largest mass immunization tha t has been 
done with your vaccine ?

Dr. S alk. I don’t know what the cumulative figure is throughout the 
world.

Mr. Roberts. I mean in specific field trials.
Dr. S alk. That  was the largest.
Mr. Roberts. There has not been one of comparable size?
Dr. Salk. I don’t think there have been any other field tr ials of the 

same kind any place ever. Trials have been carried out, but they have 
not been of the same character, they have been more or less use trials.

Mr. Roberts. Tha t is all I have at the present time.
Mr. Nelsen. No questions.
Mr. Roberts. Mr. Rogers ?
Mr. R ogers of F lorida . Thank you, Mr. Chairman.
Dr. Salk, of course, we all have a great admira tion for the work 

you have done and are continuing to do, and your testimony has been 
most helpful and enlightening. I am interested to know, now, about 
the three  types of polio.

How* do you handle that with your vaccine? Do you combine all 
three into one shot ?

Dr. Salk. Yes.
Mr. Rogers of Florida. Could you explain that to us just a little?
Dr. S alk. The viruses are grown separately, and they are converted 

into the noninfectious form separately, and then they are combined 
in a proport ion, the purpose of which is to produce corresponding 
effects with each of the three types.
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Mr. Rogers of Flor ida. So when you take a series, say, of four shots, 
these four cover all three types of polio, is that correct ?

Dr. Salk. That is righ t.
Mr. Rogers of Florida. So you don’t have to take different shots 

for different types?
Dr. Salk. No. And at the moment in our own laboratory we are 

experimenting with the inclusion of many more viruses into the same 
inoculum.

Mr. Rogers of Flor ida. I see. I wanted to ask you, too what the 
amount of Salk vaccine now available in the United States is? Are 
you familiar at all with tha t ?

Dr. Salk. No. I get the reports, but I don’t pay any more atte n­
tion to them than I do to  the stock market.

Mr. Rogers of F lorid a. What generally is true—or maybe you can­
not generalize—what is tru e as to  the live virus vaccine and the killed 
virus vaccine as far as effectiveness? For  instance, smallpox, I think, 
is alive, is it not?

Dr. Salk. Yes.
Mr. Rogers of F lorida. Have they ever had a k illed vaccine?
Dr. Salk. I see what you are asking.
Mr. Rogers of Florida. I would like to know what  experience you 

have had.
Dr. Salk. During the war I worked with the Commission on In ­

fluenza on influenza virus  vaccine. And the degree of effectiveness 
of the material that was prepared at that  time was something of the 
order  of magnitude of about 80 percent. That  was influenza A.

Then there was an outbreak of influenza. Influenza B, I think, was 
about 90 percent. And then in 1947 the strain changed, and the 
effectiveness vi rtually  could not be demonstrated.

And so there has been some feeling that  a killed virus has been 
ineffective essentially. In other words, the experience with influenza 
A, although favorable and positive, has not given the feeling of con­
fidence that the disease has been brought under control. So far  as 
I know, polio is the  first virus disease that has been brought under 
as effective control as has been demonstrated now.

Mr. Rogers of Florida. With the killed vaccine, which is yours?
Dr. Salk. Yes—well, it is not mine-----
Mr. Rogers of Florida. I unders tand.
Dr. Salk. For the record I  had to say that.
Mr. R ogers of Flor ida. We all give you credit for it anyhow.
Dr. Salk. On the other  hand, the same principles have been used 

for the preparation of the typhus  vaccine, the vaccine for d iphtheria , 
and tetanus toxoids. This  is a fairly  general principle,  but in quan­
titive study I have tried to convert the preparation  of vaccine from 
an art to a science, so to speak. This is something that we have 
concentrated on, so that we can understand what the parameters are 
that  are required to produce a consistent effect.

Mr. Rogers of Flor ida. Is there any way to provide for a killed 
vaccine to lie taken orally ?

Dr. Salk. No.
Mr. Rog ers of Florida. No possibility ?
Dr. Salk. No. There are not very many other  agents that can 

be so administered.
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Mr. Rogers of Flor ida.  Do you feel that there is an advantage in 
oral—in administering a vaccine ora lly above a hypodermic?

Dr. Salk. Well, I am sure tha t everyone has his own preference. 
I prefe r to try  to answer the question from my viewpoint as a scien­
tist, and that is th at  I  would lilce to extend the principle  of the killed 
vaccine to the point where we may have 100 different viruses included 
in the same innoculation. It  is obvious tha t this is my scientific 
interest.

From the human point of view, I wouldn’t care i f the  stuff was p ut 
into the water supply , or put into the air-condi tioning system, i f it 
would produce an effect. I don’t think it matters.

Mr. Rogers of F lorida. I was thinking maybe for easy acceptance.
Dr. Salk. I don’t th ink that  a 9-month-old baby or a 6-month-old 

baby knows the difference.
Mr. Rogers of Flor ida.  I was think ing of 6-year-old children.
Dr. S alk. Tha t is fine, if they prefe r candy—by that time, it is too 

late.
Mr. Rogers of Flor ida.  Now, I want to ask this. When was it you 

actually came upon the discovery of your vaccine ?
Dr. Salk. Well, it wasn’t a discovery, it was a planned attack.
Mr. Rogers of Flor ida.  Your development, then.
Dr. Salk. We began our first animal experiments in October 1951, 

and the first human inoculations at the end of June  1952.
In September of 1952 we thought we had something. But Novem­

ber we were sure. And at the end of Jan uary 1953 at a meeting in 
Hershey, Pa., I re ported on this for the first time.

And from tha t point, the work moved rather  rapidly.
Mr. R ogers o f Flor ida.  It actually was licensed when?
Dr. Salk. This was in 1955. The field tria l began in the spring 

of 1954, and after  D r. Franc is’ report on April 12, 1955, the licensing 
took place.

Mr. R ogers of Flor ida.  Do you feel tha t our licensing procedures 
are handled in as ra pid  a manner as possible, or do you have any sug­
gestions as to future handling that  might be helpful in licensing new 
vaccines ?

Dr. Salk. I have only the highest commendation for the develop­
ments of the Division of Biologic Standardization since 1955 when 
there was a great deal of interest and activ ity in the question of 
biologic standardizat ion as a result of the  experiences as of t hat  time. 
And I think tha t we have perhaps one of the finest organizations and 
staffs for this purpose anywhere.

Mr. Rogers of Flor ida.  Do you feel then tha t everything that  has 
been done is being done as it should be at the present time?

Dr. Salk. I think so. I have not been close enough to the Division 
of Biologic Standa rds  since a few years ago but I have no reason to 
think  from contacts tha t I have had tha t they are not as efficient and 
as expeditious as they should be.

Mr. Rogers of Florida. I am not criticizing them.
Dr. Salk. I know that.
Mr. R ogers of Flor ida. I was wonder ing about the procedure—do 

you think it is necessary to test many times? Or is test ing once, twice, 
or three times of the batches of vaccine sufficient ? I wondered if  you 
had any thoughts along that line, as to procedure ?



308 POLIO VACCINES

Dr. S alk. This is one where, let us say, the statisticians come along, 
you know—and they have reason fo r setting  numbers of that  kind, be­
cause they can then talk in terms of probability.

As you know, it is difficult to talk in absolute terms. And the point 
that I hope I have made effectively is tha t when one uses the vaccine, 
all you do is reduce the probab ility of  something happening that might 
otherwise have happened.

When we say tha t a vaccine is 96 percent  effective, it  does not mean 
that it is 96 percent effective in any one individual. It  just means that 
96 out of 100 people will react in a certain way under  the circum­
stances; and, therefore, in the testing of one batch or two or three 
or four  or five, you would have an increasing degree of confidence in 
estimates of probability of whatever it is you are attempting to 
determine.

Mr. Rogers of Florida. So you have no partic ular  suggestion along 
those lines?

Dr. Salk. I think so fa r the use of the  No. 5 in the killed vaccine, 
probably, has influenced the Public Health Service in using that magic 
number, if  they continue to use it. I presume they will.

Mr. Rogers of Florida . I am not sure. I think tha t is still used. 
Are you fami liar w ith the number of tests made in other  areas over­
seas?

Dr. Salk. I could not tell you but my feeling is tha t by and large the 
U.S. Public Health Service’s procedures have been followed in most 
places.

Mr. Rogers of Florida. Thank you very much.
Dr. Salk. Thank you.
Mr. Roberts. Mr. Thomson.
Mr. Thomson. I have one question, Dr. Salk.
I got the impression tha t you felt the need for wider immunization, 

since the vaccine was effect ive. Why not move ahead with the existing 
vaccine rather than wait un til the live vaccine has been licensed ? We 
could do a great  deal with this rather than wait unti l 1962.

Is tha t your position ?
Dr. Salk. Precisely.
Mr. T homson. Thank you.
Mr. Roberts. Dr. Salk, again I want to thank you for appearing. 

We are very happy to have had you here to give this information to the 
committee and very happv to have you before the committee again. 
We know you are a very busy man. I am delighted tha t you could 
come. I think we have all of the exhibits that  you wish to place on 
the record taken care of.

Dr. Salk. I have already given them.
Mr. Roberts. And the  charts and the like tha t you presented, to be 

included in the permanent record.
Dr. Salk. Yes, sir.
Mr. Roberts. Again I  want to thank you for  your appearance. We 

deeply appreciate your coming.
I note the appearance of the Surgeon General, Dr. Terry. I want 

to again thank you, Dr. Terry,  for your fine cooperation and that of the 
Publ ic Health  Service, for your splendid statements. And, also, to 
thank the gentlemen who were with you here yesterday and who have 
been here today.
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I would like to thank all of the witnesses who have participated 
in the hearing.

I would like to say th at  the Public Health Service has, in my 
opinion, done a fine job thus  fa r in the face of very difficult problems. 
We feel that  the time has come to review the vaccine picture in the 
ligh t of all of the testimony in these hearings in order  to reach new 
decisions, some of which are scientific and technical in nature and 
others administrat ive and political.

We think th at a fac tual review should be made by the Public H ealth  
Service and the results of such review should be submitted to the Sec­
reta ry of Health , Educa tion, and Welfare. In  the light  of all the 
facts, alternative,  practic al programs might be outline d by the Public 
Hea lth Service for the Secretary and for this committee so th at the 
merits  of alternat ive approaches may be considered.

The Chair would like to say that  we would expect the Public Health 
Service and the Depa rtmen t of Health , Education, and Welfare to 
submit at an early date reports on the progress made in such review 
and the preparation of alterna tive programs to meet the problems 
deal t with by the witnesses in these hearings.

(N ote.—The inform ation requested is being prin ted as a separate  
repo rt entit led “Vaccines and the Publ ic’s Heal th.” )

Mr. Roberts. I have one other statement tha t I mentioned earl ier, 
the statement by one pharmaceutical manufacturer.

Mr. Clerk, i f you will read tha t at this time, we will then conclude 
the hearing.

Mr. Williamson (re ading ) :

Statement of Chas. P fizer & Co., I nc., Read by W. E. Williamson

Sta tem ent  by Chas. Pfizer & Co., Inc., on the  pre sen t production  sta tus  of 
Sabin -type  oral  polio vaccine , submitted  to the  Subcommitte e on Hea lth and 
Saf ety  of the House of Rep rese ntat ives  Committee on In te rs ta te  and Foreign  
Com merce:

Thi s progress rep ort on th e development  of oral vaccin es aga inst poliomye­
lit is is presented at  the  inv ita tio n of the  Subcommittee on Health  and Safety 
of the  House of Represen tatives  Committee on I nt er stat e and  Foreign  Commerce.

Chas. Pfizer & Co., Inc., has a medical, social, and economic inte rest  in the  
development  of any drug pro duc t which will cure  illness, alle via te human  suffe r­
ing, or preve nt serious  disease. It  has successfully dem onstrated this  intere st 
in its  exten sive rese arch  efforts; in its mass produ ction of penicillin  duri ng 
World Wa r II when it provided a major pa rt of the  penic illin used by the U.S. 
Armed Fo rce s; in its discov ery and development  of the  broa d spectrum an ti­
biotics, terramy cin and tetracy clin e, both in wide use to da y; a nd in its develop­
men t and  marketin g of Diabin ese, an oral  ant idia bet ic used by thou sands for 
whom i ts use is suited.

Over the  yea rs it has been the policy of  th e company to invest time, manpower , 
and  money in new developments when such developments  hold promise of ex­
tending public use of medicines to preven t disease.

Pfizer  first began pre par ations  for  the product ion of the  Sabin-tyi>e o ral polio 
vaccine at  our English sub sidi ary, Pfizer, Ltd., in the  summer  of 1959 with  the  
technical assis tance of Dr. Albert B. Sabin, professor of research pediatr ics at  
the  Univ ersity of Cinc innat i College of Medicine.

Seed viru s work began ear ly in 1960 on types I, II,  and  II I stra ins , all of 
which are required for full protect ion aga ins t poliomyelitis.

The  production of three differen t types of seed vir us has  now been completed 
and  the  init ial produc tion lots requ ired  for licensin g by the  Division of Biologies 
Standards  of  the Natio nal In sti tu tes of Hea lth and the Br itish Medical Resea rch 
Council are  in process and being  tested. Bulk samples of lots of two of the 
thr ee  types of vaccine to be marketed have been for warde d to the Natio nal 
In sti tu tes of Health for  their tes ting  and bulk samples of the  remaining  type
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are  expected to be subm itted shortly. Government represen tatives are  sched­
uled to inspect our fac ilit ies  in Sandwich, England, th is month.

All of these steps, carried  out in close colla boration with  Government  rep re­
sentat ives, are  pa rt of the  necessary procedures  followed by our company in 
making application for  a license to produce and  marke t the Sabin-type oral 
vaccine.

We expect to subm it our  forma l application following the issuance of final 
Government regula tions providing standard s for  live vaccine production.  
Meanwhile, our work has been carried  out in conformi ty with the proposed 
regulations for live polio  vaccine published in the  Feder al Regis ter of November 
23, 1960.

We are now ope rating our English fac ilit ies  at  maximum capac ity to produce 
live oral polio vaccine. At thi s time it is extre mely  difficult to make projections 
as to future  ava ilabil ity  of the oral vaccine. The re are  still  problems to be 
solved, such as the formulati on of the final dosage form and the stan dardiz ing  
of vaccine potency de term inat ions .

However, on the basis  of our experience to da te with in the framework of 
the  proposed regulations,  we are  pleased to give the  committee  our best presen t 
estimates as to fu ture  ava ilab ility  of vaccine from our  plant . If  our  Pfi zer  
plant in England  is  licensed  to produce oral  vaccine by next winter and approval 
is given for  im portation to the United States, we believe subs tant ial qua nti ties— 
sufficient to  vacc inate  millions of indiv iduals—can then  be made available.

Our company curre ntl y has submitted samples of production lots  of the 
Sabin-type vaccine to the  Bri tish  and Japanese Governments in preparatio n for  
the sale of the vaccine  in these countrie s when it has  been approved.

Within  recen t weeks the re has  been discussion in the  public press and othe r­
wise on the possible dosage price  of the ora l vaccine. At this  time it is stil l too 
early for us to  comment on a possible se lling price because of the many var iables 
in the situa tion.

The new vaccine wil l be administered  by mouth  instead  of by injection. It  
could be incorporated, fo r example, in a flavored sirup, distil led water, or with 
ordinary gran ulat ed sugar for  ease of adm inis trat ion . To combat the  three 
different types of polio, three different types of ora l vaccine are requi red, as 
mentioned earl ier,  and  presen t think ing indicate s th at  these will probably be 
administered in separat e doses.

As stated ear lier , Pf ize r began preparatio ns for  the  product ion of the  Sabin- 
type oral  polio vaccine  in the  summer of 1959. At th at  time, there were no 
assu rances tha t an ora l polio vaccine would be accepted in the United  Sta tes  
or tha t the Sabin st ra ins would be adopted as the standard  for man ufactur ing.

Although Pfizer  manufac tures Salk-type vaccine  at  both Ter re Haute, Ind.,  
and Sandwich, England, Pfizer proceeded with  the  live vaccine only at  its  
Sandwich plant . The English faci lities  were chosen prim arily because of the  
Pfizer Brit ish group’s well advanced production and marketing  program for  
the  Salk-type vaccine and the fac t tha t it was in a position to pursue the neces­
sary research and development work at  the  time thi s project was underta ken  
in 1959.

Once the decision was  made to produce live polio virus vaccine at  Sandwich, 
faci lities for produc tion, labo rato ry work, safe ty testing, and animal holding 
were constructed at  an acce lerated rate . All ins tal lat ion s were buil t to comply 
with  the ten tative regula tions available at  that  time.

Pfizer has invested mill ions of dollars in staff and fac iliti es to produce vaccine 
at  Terre Haute and Sandwich, and the company is now able to supply a highly 
potent Salk-type vaccine  throughout the world. In this program we have been 
provided the finest type of cooperation and assi stance by Dr. Jon as Salk.

In the program to produce oral polio virus  vaccine we have  been s imila rly bene­
fited by the excellent cooperation and scientific guidance provided by Dr. Sabin. 
His  work has been invaluable, since he has not only provided the original seed 
virus for the Pfizer p rogram, but has also visited the  company’s English fac ilit ies  
and has advised our scienti sts  from time to time.

In pursuing this  program from its early labora tory  beginnings, we have re­
ceived cooperation of the  highest orde r from the U.S. Public  Hea lth Service, 
as well as the Medical Rese arch  Council in England. Our scientific personnel 
have  been benefited m ate ria lly  through guidance from the Public Hea lth Service 
in all phases of the program  and this  has enabled us to proceed expeditiously 
In our production to the  present point.
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Pfizer will continue to pursu e its Sabin-type  oral  vaccin e prog ram and  to co­
ope rate  whenever and wherev er possible with the  app rop ria te governmental au ­
tho riti es in seeing the program  successfully culmin ated.

Unti l such time, however, we urge all unva ccinated  children  and young adult s 
no t to w ait for the ava ila bil ity  of  an oral vaccine, b ut to  get their  Salk shots now.

Mr. Roberts. Thank you, Mr. Williamson.
Also, the Chair  received a wire from Dr. Hilary  Koprowski, offer­

ing to testify  at the hearings, and I would like to say, before the record 
is closed, he will be given an opportunity to file a statement. His te le­
gram will be made a pa rt of this record.

(The  telegram f ollow-s:)
P hiladelphia, Pa., March 16,1 961 .

Represe ntat ive Kenneth R oberts,
House Hea lth and Saf ety Subcommittee, House In te rs ta te  and Commerce Com­

mittee , New H ouse Office Building, Washington, D.C.:

If  the  committee hea rin gs on oral polio vaccine exte nd beyond Friday  I ’m
avai labl e to test ify on back grou nd of development of the  ora l vaccine and ex­
press my views on the  natio nal and intern atio nal  regula tion s rela ted  to manu­
factu re and use of the  vaccine.  I was the first  scient ific inve stig ator  to repo rt 
successful immunization with oral polio vaccine. Becau se of speaking  a t Yale 
Medical School symposium am unable to come to  W ashingto n unt il aft er Fri day .

Hilary Koprowski, M.D.

(Dr. Koprowski la ter submit ted the following le tter :)
P hiladelphia, Pa., April 1$, 1961.

Rep rese ntat ive Kenneth Roberts,
Chai rman , H ouse H eal th and  Sa fety Subcommittee,
House In ters ta te  and For eign Commerce Committee,
New House Office Building, Washington, D.C.

Dear Sir : I appreci ate you r invi tatio n to subm it a sta tem ent to the congres­
sional subcommittee which is considering the  sta tus  of the  oral  polio vaccines 
made  from live poliovirus.

Since the first fe eding of liv e viru s to  hum ans in 1950, I and  my associates  have 
condu cted expe rime ntal stu die s in this field, and  since 1957 our strain s have 
been used in large-s cale field tri als . At pres ent they ar e being used exclusively  
or predo minantly in Polan d, Yugoslavia, Sweden, and Switzerla nd, as well as in 
a clinical trial in our own city  of Philadelphia. On the  basi s of these stud ies 
I hold the following views concernin g the best appro ach to the  problem of immu­
niza tion  aga inst  poliomyelitis. Some of the se are  a t varia nce  with the cu rre nt 
policies and views of those in the  U.S. Public Health Service  who are  in char ge 
of these problems.

Of first  importa nce at  the  pre sen t time, I feel, is the fact  th at  the Division of 
Biologies Stan dard s cont inues to  insis t that  the  productio n of live poliovirus  
vaccine be in monkey k idney  tiss ue culture. As a monkey kidne y tissue cul ture  
is hos t to innumerable  simian viruses , the number found varying in relati on to 
the  amo unt of work expende d to find them, the problem prese nted to the man u­
fa ct ur er  is considerable, if not alm ost  insuperable . He is faced with the prospect 
of having to disca rd most of his manufactu ring  lots of vaccine. This  will 
inev itab ly rais e the cost of th e vaccine, and as our technica l methods improve 
we may find fewer and few er lots of vaccines which can be called free  from 
simi an virus.

We believe th at  it  would be sounder scienti fically  to swit ch to huma n cell 
st ra in s for  the product ion of live poliovirus vaccine. The  likelihood of simian 
viru ses being present in thes e cells is small. The  cost of produ ction  would be 
even less than if prima ry monkey kidney ma teri al were  used. The only objec­
tion  th at  can be ra ised to the  use of these cells is th at  they  may be “cancerous.” 
In fac t, however, not a shre d of evidence exis ts sugge sting th a t this  is the case. 
Indee d, one could make o ut a case  for the presence of a hyp othe tical  cancer a gent 
in monkey kidney with  per hap s gre ate r fac tua l suppor t.
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I feel that  this  aspec t of the situ ation has  gre at pra cti cal value, quite  aside 
from its theoretica l imp ortance  to scien tists. I feel th at  it  should receive 
thorough and immediate  considera tion  by the DBS, in view of the  promise  it  
holds for  overcoming one of the ma jor  obstacles to geti tng  thi s new type of  polio 
vaccine on the  market and available  to the  population.

Another aspect  of this  si tuat ion on which I hold views differing from those 
of the  officials o f the U.S. Public Health Service conce rns the  regulat ions as to 
which str ain s of att enua ted  polio virus may and may not  be used in vaccine 
production. As you are prob ably  aware , the  strain s which  have  been developed 
in my laboratory do not have  the  official approval  of the PHS, even though it 
is known th at  they have  been sa fely  used in  the  immuniza tion of millions of people 
thro ugh out  the wor ld and  even though the former Surgeon General  has said th at  
so fa r as safety in man is concerned , all cur ren tly  ava ilab le strain s (those  devel ­
oped by me and by Lederle Laboratories as well as Dr. Sabin’s) are  probably  
equal . The basis  for  th e exclusive  endorsement of the  Sabin strain s by th e PHS 
■was t ha t they gave the best result s in monkey neuroviru lence tests.

It  is my opinion th at  t his  is a most unsound basis  for  decision, in view of all 
ava ilab le scientific d ata , fo r th e following re ason s:

1. The difference in monkey neuro virulence between the Sabin stra ins  and 
mine are of doubtful biological  and  sta tis tical significance. I am enclosing a 
tab le which makes this  poin t cle ar.

2. The resu lts of this  monkey neurovirulence tes t are difficult to reproduce, 
which  again  ca lls into  q uest ion the  observed differences on which this imp orta nt 
decision was based.

3. As you know, live virus vaccines  sprea d from vaccine to contact and the re­
fore the properties of the exc reted virus are  as impor tan t as the vaccine virus. 
It  has  been demonstrated in many labo ratories  that  all  type  3 stra ins , including 
Dr. Sabin’s, change in the int est ina l tra ct  into  viruses which are  more viru lent  
for  monkeys th an any of the  vacc ine s tra ins  proposed f or  use. It  therefore seems 
unsound to reject  ce rta in vacc ine str ain s on the  basis of monkey neurov irulence 
when excreted virus of  an  improved str ain  is more viru lent . As a m atter of fac t 
we have  found in our lab ora tory that  it  is possible to improve considerably the 
sta bil ity  of type  3 stra ins . We have developed a new st ra in  which is now ready 
for clinical tria l.

In  thi s connection, I feel th a t it is imp ortant to note th at  when the  World 
Health Organization Ex pert Committee on Poliomyel itis met to consider the  
problem of worldwide stan da rd s for production of live polio virus vaccine, its 
decision was not to select  any  pa rticu lar  set of str ain s which  must be used, but 
recommend the use of any set  of strain s which had been tested thoroughly in 
man. Two other count ries, Eng land  and Switzerland, have similarly not dis­
crim inated against any se t of st ra in s in the ir regulations.

All of these views I have repeatedly presented to the  U.S. Public Hea lth 
Service and I apprecia te the opportunity to present them for the consideration  
of your cons ideration. I sha ll be happy to ad d fu rth er  information if necessary. 

Sincerely yours ,
Hilary Koprowski, M.D.
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Mr. Rogers of  Fl or id a.  Mr. Ch air man , I  ju st  want to say th at  I  
have personally  been imp ress ed with the  Pu bl ic  He al th  Service, the 
work they are  do ing  in th is field. An d 1 want to  complim ent thes e 
gent lemen.

Also, I  was gla d to  see the in ter es t by someone from the  indu str y,  
the  Pf izer  Co., and also Mr.  Fr an k Du ckwo rth , a member of  th at  
industry, who is an old  fri en d of  mine , who happens to  be here in 
Wash ing ton  fo r t he  f irs t t ime.  I  have g reat  confidence in him. An d 
I  th ink the  sta tem ent o f cooperation  on the  p ar t of  t his  d ru g c ompany 
is most helpful.

Mr. Roberts. I ,  ce rta in ly , would like , in closing, to associate myself 
wi th the  tr ibute  t he  gen tlema n pa id to  th e Pu bl ic  He alt h Serv ice and 
to the industry .

I  also would  like to th an k all of the witnesses who have made t he m­
selves ava ilab le, and to  th an k the  mem bers  of  the pres s for  the fine 
services given ou r he ar ing,  which will  close ou r hearings on th is  
ma tte r.

An d, also, we a pp reciate very  much the  fine att endance shown here 
tod ay.

(The  fol low ing  mate ria l was sub mi tted fo r the  rec ord :)
Baylor U niv ers ity  College of Med icine, 

D epa rtm ent of V irology ano E pidemiology,
Houston, Tex., March 8,1961.

Ho n. Ken ne th  A. R oberts,
House of Representat ives, Washington , D.C.

D ear Congressma n R oberts : I have learned thro ugh  an arti cle in the  New 
York Times of your  interest in the  d iscussions regarding possible ineffectiveness 
of the  Salk poliom yelitis  vaccine. I gat her  that  you r concern arises from a 
le tte r in the Jou rna l of the American Medical Association. In view of your 
inte rest , I am taking the  libe rty of enclosing a few copies of an edit oria l which 
I wrote on this subject a couple of weeks ago, on inv ita tion from the edi tors  
of Medical Record and Annals. You might be inte res ted  par ticu larl y in the  
conclusions which a re  sta ted  in the  las t pa ragr aph .

Respectfully yours,
J oseph L. Mel nic k , P ro fe sso r and C hair m an.

[R ep ri nte d fro m Medica l Rec or d and  Ann als, Hou ston , Te x.,  Ja n u a ry  1961 iss ue , vol . LIV,  
No. 1. pp. 1 an d 2]

E ffec tiv en es s of Salk  Vac cin e in  H ouston  Area 1

Recent  epidemiological and virological stud ies have emphasized that  com­
plete control of polio myeli tis ha s yet to be att ain ed  in spite of the re having 
been an effective vaccin e gene rally  avai labl e since 1955. There has been a 
feeling among some sources th at  Salk vaccin ation ha s not been as effective 
as had  been anticipa ted,  partic ula rly  because of the  increased incidence of 
poliomyelitis in 1959, du rin g which yea r 5,472 paral yti c cases were reported 
in the  United State s. In  the  Houston are a alone, the re came to the atte ntion 
of the  virus labo rato ry a t Baylor Medical College 251 pat ien ts who were hos­
pital ized  with paral yti c and  non paralyt ic poliomyeli tis in 1958- 59. These 
pat ien ts came largely from  the  clinical  study cen ter of the  Texas  Ins titute  for 
Reh abili tatio n and Res earc h and from the pediatr ic service of Jefferson Davis  
and other hospitals  in the  are a. They constitu ted vir tua lly  all cases of acut e 
cen tra l nervous system dise ase severe enough to be hospi talize d during this 
period.

In an atte mpt to asse ss the effectiveness of Salk vaccina tion  in the Houston 
area , the Baylor lab ora tor y da ta  have  been analy zed to determin e to wha t extent

1 T he  stu dy  on wh ich  th is  ed it o ri a l Is base d was  su ppo rt ed  by  a g ra n t fro m th e N at io na l 
Fou nd at io n to  th e depart m ent of  vi ro logy  an d ep idem iology , B ay lo r Uni ve rs ity Col lege of  
Me dic ine .
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the polioviruses and othe r enteroviruses were causing these illnesses, and to 
what  extent adequately Salk-vaccinated persons were involved?

Of the 126 cases which were diagnosed clinically as paraly tic poliomyelitis, 
102 yielded a virus  in monkey kidney cultures. All but two of the viruses 
isolated were polioviruses (86  type 1 and 14 type 3 ) ; the other two enteroviruses 
isolated were a Coxsackie B2 strain, in 1958, and an ECHO 7 strain, in 1959.

During the same period, 125 cases diagnosed as aseptic meningitis were 
studied, with 53 of them yielding enterovirus  isolations. Of these, only 23 
were polioviruses (21 type 1, and one each of types 2 and 3) , while 30 were 
found to be other enteroviruses. The nonpolio strai ns which have been fully 
identified to date include 12 ECHO strain s (fou r ECHO 9, three ECHO 11, 
two ECHO 7, one each of ECHO 4, 16, and 17 ), and 8 Coxsackie strain s (four 
B2, two B3, one each of A9 and  B 5) .

Thus in 98 percent of the paralytic  patien ts from whom any virus could be 
isolated, the clinical diagnosis of paralytic  poliomyelitis was confirmed by the 
laboratory. In contrast , more of the viruses isolated from the aseptic meningi­
tis cases proved to be nonpolio enteroviruses than  were identified as polio­
viruses, 57 percent as ag ainst  43 percent respectively.

The relationship of Salk vaccination to the incidence of laboratory-confirmed 
cases of paralytic  poliomyelitis is shown by the fact  th at only 3 of the 100 such 
cases studied had received 3 or more Salk vaccine inoculations, whereas 87 
were completely unvaccinated, and 10 had been inadequately vaccinated, having 
been given only 1 or 2 inoculations.

The overall incidence of aseptic meningitis in those yielding virus was less 
markedly related to vaccination status:  of the 46 cases in which a virus was 
isolated and vaccination history was available, 14 (30  percent) were in those 
with a history of 3 Salk inoculations. However, when the distinction is made 
between those excreting polioviruses and those excreting nonpolio enteroviruses, 
it becomes clear tha t aseptic  meningitis associated with intestina l carriag e of 
polioviruses occurred rare ly in persons who had received a full course of 3 or 
more Salk inoculations—only 2 of the 23 poliovirus-associated aseptic meningitis 
cases studied. Among the poliovirus excretors, this syndrome was seen chiefly 
in those who had not received any vaccine at all (17 of the 23) . The incidence 
of aseptic meningitis in which viruses other than polioviruses were isolated 
bore no relationship to the history  of Salk vaccination, for 12 of 23 such cases 
were in the t riply vaccinated group.

Thus, in the Houston area, with an analys is limited to laboratory-proved 
cases, i t is clear tha t Salk poliovaccine has continued to provide highly effective 
protection against  paralytic i>oliomyelitis in persons who have had a series of 
three  or more inoculations. In confirmation of other studies, vaccination is 
shown in this study to  have had a suppressing effect on incidence of nonparalytic 
poliomyelitis also, tha t is, on cases of aseptic meningitis in which the agents 
isolated were polioviruses.

These findings constit ute additional documentation tha t the effectiveness of 
Salk vaccine, when evaluated on the basis of proven cases, is greater than su­
perficial documentation would indicate. It is concluded tha t poliomyelitis con­
tinues to appear in clinical form because of the failu re by physicians and public 
health  officials to admin ister vaccine to susceptible persons. No better results 
can be expected of any vaccine—either the inactivated  one in current use, or the 
living at tenuated one now under consideration in this country—unless it is fully 
utilized in the susceptible population.

Joseph L. Melnick. Ph. D.,
Professor and Chairman, Department of Virology and Epidemiology, Baylor 

University College of Medicine, Huston, Tex.

Ledeble Laboratories,
Pear l River, N.Y., March 22,1961.

Hon. Kenneth A. Roberts,
Chairman, Committee on Inte rst ate  and Foreign Commerce,
House of Representatives, Washington, D.C.

Dear Congressman Roberts : Though no formal invitation was received by 
Lederle to participate in the recent hearings on the stat us of the oral polio- 
vaccine held by the House Commerce Committee’s Subcommittee on Health and

2 Melnick, J. L., Benyesh-Melnick, M., Pena, R., and Yow, M., “Effectiveness of Salk 
Vaccine.” An analysis of vlrologlcally confirmed cases of paralyti c and nonparalytic  
poliomyelitis.  J.A.M.A., in press, 1961.
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Safety, we ar e pleased to avail  o urse lves  of the  opportunity to file a  stateme nt In 
accord ance with the subcomm ittee’s gen era l invit ation  to do so tend ered  at  the 
close of the  hearings, March 17, 1961.

The Lede rle Laborator ies Division, Americ an Cyanam id Co., init iate d the 
pioneering researc h program  in 1946 to develop an attenu ate d live viru s oral 
poliovaccine because of the convicti on th at  immunization with  such an oral 
vaccine would  be long-lasting, would bre ak  the  chain of transmissio n of nat ura l 
infect ions and  might ultim ately  era dic ate  poliomyelitis.

This  prog ram was carr ied out  under the  direction of Dr. Herald  R. Cox at  
Lederle whose  resea rch group succeeded in atte nuate d a poliov irus strain  and 
safely feeding it to a human, af ter full y adeq uate  testing , as far  back as 1950.

The convic tion of Lederle scie ntis ts in the  soundness of this rese arch  program 
coupled wit h progressively promising res ult s expla ins why in 1953 Lederle 
on the one .hand offered its experien ce and  faci lities  for the produ ction of Salk 
vaccine, but  at  the same time expr essed the  hope th at  its  people and  facili ties 
would not be required in that  pro gram because its resea rch on the  atte nua ted  
live viru s vaccine would be in ter rup ted  or delayed.

While w’e are  gratifie d tha t this convic tion of Lederle scie ntist s has been ju st i­
fied an d th at  Lederle has  played a signif icant role in bringing abo ut thi s break ­
through, it should  be pointed out  th at  all our work, up unt il Septem ber 1960. 
was done w ith  t he Lederle-Cox s tra in s of attenu ate d polioviruses.  This  included 
clinica l tes ting throu ghou t the  world, financed by Leder le, in some 2 million per­
sons. Other companies, however, had  been working with  the Sabin  vaccine 
at leas t 9  m onths previous to t his  date.

When wor d was received in Augu st 1960 of the Surgeon Gen eral ’s decision to 
accept the  Sabin  type I stra in as the  refer ence str ain  for ma nuf act ure  of the 
oral vaccine, Lederle never theless sta ted  the very next  day af te r the  decision 
tha t it would “comply with the decision of the Surgeon General  and  unde rtake 
the ma nuf acture  of approved str ain s as  soon as all licensing and  Division of 
Biologies St andards  requirem ents could b e met.”

Since th at  time, we have vigorously pursued this project , fully  utili zing  our 
new $3 million facili ties cons tructed for  the  new vaccine. However, drawing 
upon our not insu bstantial  experience in the  field, it must be said th at  important 
technical problems remain to be resolved  in the production, dis trib ution and 
adm inistration of the vaccine as con stit ute d by the addi tion al sta nd ard s: (42  
CRF pt. 73 ) issued by the Division of Biologies Stan dard s. These ar e gone into 
more fully in attac hme nts “A” (Nov. 29. 1960, lett er to Surgeon Gene ral Burney 
from L. C. Dunc an)  and “B” (pro duction  o utl ine ).

If the curre ntly availa ble licensing  and  product ion requ irem ents  ar e success­
fully met, the re remains wha t is in our opinion a majo r obstacle  to  the  successful 
continuing dist ribu tion  and adminis tra tion of the vaccine as now consti tuted. 
(A t this wr itin g the Division of Biologies Stan dard s has not yet issued final 
licensing  requi rements, nor are the official referen ce strain s necessary  for testing  
in complian ce with  the ten tative sta nd ards  yet avai lable  from the Governm ent.)

As has been establis hed by the  expe rience with the  Salk vaccine,  the im­
portance  of get ting  adequ ate immunization  to adequate  numb ers of people is 
fund ame ntal  to the success of any  immuniza tion program  no ma tte r how potent 
the immunizing agent. We at Lede rle were made aware  of this problem when 
we were adm inis teri ng the Lederle-Cox oral  vaccine in monovalent doses as a 
par t of our  extens ive clinical programs. For  this  reason we developed a triva lent  
oral vaccine  wit h the Lederle-Cox st ra in s that  would be effective in one or two 
doses witho ut the  necessity of ma intain ing  complex immun ization  records for 
each indiv idual . Indeed, sever al public  heal th officers with exper ience  in the 
field have voiced grave  doubts about the  accep tability or feasibi lity  of a mono­
valen t vaccine as an effective enough weapon  in the fight again st polio. This 
problem, coupled with the limit ed sta bil ity  of the  Sabin vaccine  as defined 
in the  ten tat ive  stand ards , poses seri ous  profes sional  problems both from the 
stan dpo int of the  public heal th officer, and  certainl y for the physi cian in private 
practice . It  must be a serious  loss to the American public if the vast and 
effective n etwo rk of priv ate physi cians  is not to be able to effectively part icip ate 
in th e ne cessary continuing mass i mmu niza tion  program.

In closing, may I rei ter ate  th at  Led erle  is doing all in its power to comply 
with the avai labl e stan dard s. We would, however, be remiss  in our  responsibili­
ties if we did not, as we have done in the  past, endea vor to produce the  most 
useful and effective vaccine possible as  a contr ibution to the  public health 
problem of poliomyelitis.

Sincerely  yours,
L. C. Duncan, General Manager.
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Attachment A

November 29 ,1960.
Surgeon General Leroy B urney,
U.S. Public Health  Service ,
Washington, D.C.

Dear I )r. Burney : This  will  reply to your  let ter  of November  9, 1960, addre ssed 
to Dr. W. G. Malcolm, inquiri ng about the  progress we have made in our 
prog ram for the ma nu fac tur e of live polio viru s vaccine. In the let ter  you 
aske d us to provide answer s to four  specific questions which I will atte mp t to 
do in  as d irect  a m anne r as possible.

Your first question asked for  a statement as to wh eth er or not we had made 
a d efinite  decision to m anufa ctu re live polio viru s vaccine.

As you well know, we emb arke d on a progra m to develop a live polio viru s 
vaccine  in 1946 and have pur sued it with out  interrupt ion  ever since that  time 
in the  firm belief tha t such a vaccine will provide the  only final and sati sfactory 
means of possibly eradicat ing  polio.

As soon as we were advised officially in August 1960  th at  the Public Hea lth 
Service h ad adopted sta nd ard s which would rule  out the thr ee “Cox” st ra ins  an d 
make  the three Sabin str ains  the  only ones acceptable for licensing  purposes, we 
immediately took steps  to secure the Sabin str ain s to begin work on them. 
After prel imin ary discu ssions  we invited Dr. Sabin to visi t us in Pearl River  an d 
bring along the str ain s as we were determined to reach an agreem ent and to 
thi s end secure the  str ain s immedia tely in order to avoid  delays. This was 
accomplished on A ugust 31. We immediately ini tia ted  an extens ive development 
prog ram aimed at  determ inin g if uniform lots of acce ptable vaccine can be 
produced with the Sabin st ra in s in successive produc tion batche s.

These seed stra ins,  as you ar e aware, contained the  extr aneous virus, the  
“vacu olating agent ,” which had to be e limina ted before  a pool of seed v irus could 
be establis hed. Inte nsiv e work  has  been going on in thi s direc tion and we are  
completing final tests  which we thin k will d emo nstr ate th at  thi s extraneo us virus 
has been eliminated. In orde r to save time, we have gone ahea d with init ial 
produ ction of our seed viru s pool and have completed the  firs t production  runs 
of the three stra ins.

Since one of the  most seri ous  production problems is th e avai lability  of monkeys 
free  of foamy agents and “vacu olat ing agent s,” we sen t one of our veterin aria ns 
to Indi a to arra nge for the  isola tion  of monkeys. Thi s progra m has not been 
fully evaluated to dete rmi ne if monkeys procu red in thi s way  are, to a gre ate r 
degree, free  of these agents .

Exte nsiv e stud ies have been estab lished to dete rmin e stabil ity  properties of 
the  Sabin  str ain s und er a num ber  of conditions.  While it  is fa r too early  to 
know of the success of the se studies on the Sabin stra ins , previous work on t he 
Cox str ain s which had ind ica ted  stab ility  fa r greater  in degre e than  those speci­
fied in the addi tiona l sta nd ards  leads us to believe th at  the  same resu lt can be 
accomplished with  th e Sabin strain s.

Thus , you can see we have  made  significa nt progre ss in our  development pro­
gram . It  is impossible, however , to give you a t this wr itin g a definite answer as 
to o ur decision to produce t his  vaccine  on a commercial basis.

Our  past experien ce has been that  at this stag e in the  development  of a bio­
logical  produ ct our techn ical people have acqu ired sufficient process experience 
to per mit them to sit  down and work out with  the technica l represen tatives of 
the  Division of Biologic Sta nd ard s the testi ng requ irem ents  for  proving the 
saf ety  and  efficacy of the prod uct. In the present case we do not yet have such 
expe rience with the  Sabin str ain s, nor have our techn ical people had time  to 
stu dy the  addition al sta nd ard s:  Poliovi rus vaccine, live, oral (42  CFR pt. 73 ), 
ju st  received by mail thro ugh  the  kindness  of Dr. Roderick Murr ay, to determ ine 
if they  app ear to be possible and practic able. The decision  to produce the Sabin 
vaccin e on a commercial scale  is impossible unt il we know’ w’hat final sta nda rds  
our  produ ction must meet, and if it is possible to meet these stan dard s.

To meet the newly issued  add itional sta nd ard s we need to determine:
(1 ) If  the NIH str ains  (Sab in str ain s) are  sufficiently stable  to yield repro- 

ducibly uniform lots of vaccine  from  batch to batch. Thi s h as never been demo n­
stra ted to our knowledge, and  the  requirement concerning consistency of man u­
factu re requ iring  th at  pools meet the crit eria of neurovi rulence be consecutive 
pools may be unreasonable or impossible.

(2 ) If  vaccine free  from adv enti tiou s age nts can be obta ined  from lot to lot 
und er production conditions th at  a re  economical.
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(3 ) If  these str ain s will  uniformly produce  vaccine  capable  of eliciting the  re­
quire d titer  of specific n eut ral izing antibo dies in “80 percent or more of suscep- 
tibles  when adm inis tere d orally in a single dose or in excess of 90 percent when 
administe red in a serie s of  doses” ; to our  knowledge no scientific papers  hav e been 
published that  have  fur nis hed proof as to such efficacy. If  the antig enic ity re ­
sul ts to qualify for  licen se mus t truly be met on “five consecutive lots” of each 
type, th is may technica lly be an  impossib ility.

(4 ) If one or more of these str ain s have a pot ent ial for producing virem ia 
in man, in view of the  prev ious  proposed recommendations , it should be clarified 
whether  this  will or will no t be a n issue. Since thi s sub ject  has been previously  
discussed extensively, it  becomes of vita l imp ortance to us in our developmental 
as well as our  produ ction  plans.

(5 ) If  the strain s ar e stable  genetic ally on pass age  in man; cer tain  reports  
indic ate the NIH type  I I I  (Sa bin  type I I I ) may show a tendency to acqu ire 
some increase d neurovirulen ce af te r passa ge in man. This  information should 
be considered and a rul ing  on acceptabi lity of the  st ra in  for licensing made.

(6 ) If the req uire men ts as regards datin g, th at  “no more than 7 days from 
the date  of issue if issued as a liquid  and provided it is main taine d at  a tem per a­
tur e no higher tha n 10° C.” be adhe red to the  technica l aspec ts of man ufactur e, 
distr ibution, and admi nis tra tio n of a live virus vaccine  may be medically im­
prac tica l and commercially  imrc«~'’ble. This  require men t is so foreign  to our  
past experience in developing biological products th at have been useful to the  
medical profession th at  developm ent work is ^' le nti al  to render  these produ cts' 
stab le under prac tica ble conuitiors.

Even though we are  well unde rway on oa r development program,  it is ex­
tremely  difficult to answ er your second question, which requests us to est imate  
when commercial vaccine will be available.  There are so many unc ertain ties 
at  the moment, some of which  have been touched  on and  some of which I will 
outlin e below, th at  the bes t estimat e I can  make a t th is time is not  before  
the  fal l of 1961.

The NIH recommended requ irem ents  fo r licensi ng specify th at  consistency of 
production must be dem ons trated by produc ing 5 consecutive lots of each str ain 
in regular  produc tion fac iliti es, or a tot al of 15 sep ara te lots. They fu rth er  
requ ire tha t, in add ition to complete laboratory  testing, the ir antigenic potency 
mus t be demonstr ated  by adm inis trat ion  to a “sta tis tic all y adeq uate” number 
of susceptible people.

At the best, it will hav e taken severa l months  to produce these 15 sep ara te 
lots. After  produ ction  is completed the labora tory  tes ts which are  specified 
tak e approxima tely an oth er 3 months. As the  lab ora tory  tests  are  completed, 
each of the  15 lots  will be av aila ble fo r clinical testin g.

For  the clinical eva lua tions of antige nicity, blood and stool stamples must be 
taken before the vaccin e is administe red. After adm inis trat ion, a period of 
30 to 45 days must elapse before  the second blood is tak en for  testin g to de ter ­
mine whet her or not the  requ ired  number  of suscep tibles have developed specific 
antibodies. This process will have to be repeated  15 times and will inevitably 
tak e seve ral months at l eas t.

In the event of a break in the  five consecutive lots  of the  init ial produ ction  
or if any of tlfc? lots  of any type fail  to produce  the  required immunogenic re­
sponse, then all pf the tes ts will have to be repo rted  on another  series  of five 
consecutive lots.

As you may know, th e Hea lth Dep artm ent of Monroe County, unde r the 
auspices of the  Sta te He alt h Depa rtmen t, New York, is just completing the  
feeding of the thr ee st ra in s supplied  by Dr. Sabin to more than  100,000 people 
in Rochester  and surrou nding  areas . Types I and II I were fed las t .June and 
feeding of type II  has  ju st  been completed. We made  a gra nt and assisted  with  
arrangemen ts to have  sev era l hund red “pre” and “post” blood taken  and teste d 
in an independ ent lab ora tory. This should provide  a sufficiently larg e sample  
on which to base an opinion  as to the antig enic  response which can be expe cted.

Your thir d question involves the fac tors which should  be clarified or resolved 
in order  to expedite prod ucti on of the  vaccine.

The most imp orta nt would be for  the Division of Biologic Stan dard s to firm 
up and public officially the additional sta nd ard s for  a live polioviru s vaccine 
in the Federal Register. This  means prompt final ization of the additional 
stan dar ds (42  CFR pt. 7 3 ),  in a s r eali stic  a light  as  possible.

You mentioned in you r le tte r tha t Dr. Hiatt , of  the  U.S. Public Health Serv­
ice, developed a method for  differential inac tiva tion  of cer tain  simian agents
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which might be one way to meet the present requirement regarding such con­
taminants . Recognizing that  the presence of vacuolating agent involves a severe 
production problem, discussions were held with the Division of Biologic Stand­
ards on the feasibility of using this method to inactivate any such vi rus present 
in each production batch as  a routine step in the process.

The matter was left th at any help the NIH could provide in resolving this 
question would be of grea test aid to potential manufa cturers . This is a matte r 
of g reat importance in expediting  production, as lack of a method for inac tivat­
ing such virus will involve the rejection of many lots of vaccine.

Your fourth question asks for our suggestions on what the Public Health Serv­
ice can do to facil itate having  this product at the earl iest  possible date. Its  
most important service, of course, would be the immediate clarification of the 
questions set forth above.

These are our principal recommendations. As requested, we will submit offi­
cially to you in writing  data , views and arguments on the additional standards; 
poliovirus vaccine, live, oral, within the effective 30-day per iod afte r day of ap­
pearance of these standard s in the Federal Register. In spite of this, I felt it 
important at this early date  to stress the above issues in view of the importance 
of the overall subject, as a means of answering the questions raised in your 
letter.

Very truly yours,
L. C. Duncan, General Manager.

A tt a c h m en t B

P ro du ction of  Oral  P olio  Vaccin e

The production requirements established for the manufacture of an oral 
polio vaccine are unprecedented in the history of medicine. Many of these 
requirements involve scientific problems which have never before been en­
countered, let alone solved.

The solution of these complex problems, plus the absence of any final or 
official production regulation s from the Government, have been major factors 
in the delay in making the Sabin vaccine available to the Nation.

Lederle Laboratories has invested 14 years of research and nearly $13 
million in the oral vaccine field. Despite this experience and although we 
have marshaled all our resources behind the project, it has taken more 
time to solve all the problems attenda nt to the vaccine’s manufacture  and 
testin g than we had anticipa ted. For those reasons the vaccine will not he 
available for the 11)61 polio season.

M ON KEY  VIR USE S

The prime problem to date has been the detection and elimination of sev­
eral monkey viruses from the vaccine. Since the tenta tive regulations read 
tha t no extraneous agents may be present in the final product, such contami­
nating  viruses as the vacuolating and foamy agents must be proved absent from 
the monkey’s kidney tissue or it may not lie used. Research by the NIH 
which has shown tha t some 70 percent of all Macaca rhesus monkeys are 
contaminated with the vacuolating agent, helps place the problem in proper 
persjiective. In addition Lederle has to date  found tha t only 25 percent 
of the monkeys procured and housed under the best conditions did not harbor 
foil my virus.

The vaccine’s manufa cturing  process as outlined by the NIH regulations, 
requires a minimum of 160 days for the completion of each batch. Approxi­
mately three-fourths of this time is devoted to testing procedures. Fortunate ­
ly. many of the time-consuming, but necessary, tests can be run concurrent­
ly which helps accelerate the production cycle.

In order to obtain a license for the general manufa cture and distribution 
of an oral vaccine, Lederle and other prospective manufacture rs must submit 
15 consecutive monovalent batches, 5 for each type of polio, to the Govern- 
jnen t for evaluation. It is impossible to estimate how long Government 
clearance will take.

In addition. Lederle must conduct tightly controlled clinical studies among 
susceptible individuals with each of the 15 consecutive batches of vaccine to 
determine its immunizing power as wrell as  to help establish the dosage. These
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dosage  data are  extreme ly im po rtant since published  exi>eri mental  inform ation 
on the  Sabin str ain s provi de conflicting evidence of immunizing levels. Such 
tes ting will require  at  least 2 months for each batch. Results of these studi es 
mus t also be sent to W ashingto n a s p ar t of the  license applicatio n.

PRE PARATIO N OF STANDARD S

The prep arati on of these sta nd ard s represents somew hat of a dep artu re from 
the  methods successfu lly util ized for many years pri or to the  adven t of the 
Salk vaccine. Formerly, regulat ions for producin g a vaccine were worked 
out  between the Government and  the technical produ ction people of the  pros­
pective manufactu rer on a step-by-s tep basis. This  had  the  value of balancing 
theoretica l requi reme nts with the  prac tical  techniq ues necessary  to bring  about 
and adequ ately contro l larg e-scale production. Thus, mut uall y satisfac tory  
conditio ns, designed to get th e vaccine to the public as  soon as pract ical, could 
be evolved.

The present oral  polio prod uctio n stan dar ds represe nt the  views of outside 
exp erts  who have had lit tle  or  no contac t with the  problems of mass produ c­
ing vaccines, as well as Government officials. Such a procedure must prove 
wasteful  in terms of the scale-up process necessary for  mass  production.

PRODUCTION PROBL EMS

To help explain  the  complexity of the situation , the  following is a brie f ac­
coun t of Lederle’s effor ts to  overcome some of the pr oduc tion problems.

Leder le received the seed vir us from Dr. Sabin on Septem ber 1, I960. But 
before any experimental prod uctio n could be init iate d, Lede rle had to grow ad­
diti ona l virus for its seed bank . This  tas k was complica ted by the fac t th at  the 
Sabin  seed strain s were alread y conta mina ted with vacuola ting  agent, whose 
prese nce is expressly pro hibited  by the NIH regula tions.

To obtain  its own pure  seed virus , Lederle  was forced to neutr alize  the 
vacu olati ng agent found in the orig inal Sabin seed. This was done by using  a 
vacuolating agent ant iser um  produced in rabb its. Lederle received the an ti­
serum  from Dr. M. Hill ema n who had isolate d the  virus. Therefo re, it was 
not  until  late  November 196 0 th at  exper imental produ ction of even one Sabin 
st ra in  could get underway.

MO RE ABOUT MON KEY S

The most imp orta nt sourc e of these  contamin ating  viruses, however, is the 
rhesus  monkeys themselves which  are  used in production. It  was Dr. Caspar 
Hiat t, of the Natio nal In sti tu tes of Heal th, who determin ed th at  70 percent 
of the  monkeys examined in his labo rato ry were infecterl with vacuolating 
agen t. This means th at  und er present circu msta nces they couldn’t be used 
in production. Furth er,  Dr. Hiatt reports th at  100 perc ent of all the  tissue 
cultu re pools (i.e., tissue from  several  ani mals) th at  he has  evalu ated were 
contamin ated.

The  proposed Government regu latio ns specifically call for  Maccaca monkeys, 
“or  a species found to be equally acceptable” to the  Government, to be used 
in vaccine production. It  is qui te possible th at  other species of monkeys might 
not  be infected with  these  two  c ontamina ting viruses. However, another  variety 
of monkey could conceivably har bor  some other viruses not encounter ed in the 
rhesus.

In any event U.S. companie s looking towar d produ ction  of the new vaccine 
in the United States of America have had no choice bu t to work with the  type 
of monkey specified. The tim e and effort which would possibly be required to 
obta in and test hundred s of monkeys of the many oth er types and proving 
their  acce ptabili ty to the  NI H could be indfinite ly more time-consuming tha n 
our  prese nt efforts to solve the  problems posed by the  proposed regula tions.

The vacuolating agen t an d foamy virus  are  not har mful to the monkey. 
And the  probable presence  of thes e agents  in much of the  oral vaccine fed to 
some 80 million person s throug hou t the world in the  pas t few years  has  ap­
paren tly  not caused any adv erse effect in humans.  However, in the  absence 
of scientific proof tha t these siminn viruses are  not harm ful  to man, the NIH 
has  ruled  out the ir prese nce in any vaccine produced for commercial use.
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Some scien tists have indi cate d tha t if these  sta nd ards  for a live viru s vac­
cine had been in exis tenc e previously, such vaccine s as  smallpox and yellow 
fever, which have  been successfu lly adm inist ered  to millions  of people would 
probably not have been approved. Under pres ent regu lations for the ir manu­
fact ure , extra neou s age nts  a re  no t excluded.

MI8SION TO IN DIA

As a possible solut ion to thi s monkey problem, Lede rle dispatched one of 
its vete rina rian s, Dr. Jam es Vickers, to In dia ’s U tta r Pra desh Province for 
8 weeks. His assig nme nt was to go into the  jung le and  cap ture rhesus monkeys, 
place  them in individu al cages, and rush  them back to Pea rl River by air. In 
thi s way, Lederle  hoped to avoid any cross -cont amin ation  which could take 
place in the previously used  gang cages which held as many  as 25 monkeys each. 
The  indiv idual  handling technique doubles the  cost of each monkey, the com­
pany  estimates.

Dr. Vickers shipped home about 200 monkeys in thi s fashion . While the 
ini tia l resu lts of thi s ventu re have been somew hat encouraging, it does not 
appea r to be the  final solution. For  thes e ani ma ls are  probably the most 
complex raw m ate ria l prod uctio n people have e ver encountered.

Lederl e rese arch ers hav e also been trying  to devise labo rato ry proced ures 
which would detec t the  viru ses  in the monkeys before product ion gets und er­
way. This work is being done under  the  dire ction of Dr. Victor Cabasso. 
Such a technique would permit  scientist s to cull out any anim als proved to 
harbo r the viruses  and would liter ally save  weeks of effort. At present it is 
not unti l af ter  a 6-week qua ran tine period, sacrific e of the monkey, and the 
pre par atio n of kidney tis sue  cultpre plates th at  ava ilab le test s can detec t the 
virus .

This  has meant th at  Led erle is now intim atel y involved in monkey medicine, 
an are a which res ear che rs have only begun to explore. A concerted effort is 
now underway at  Lede rle to stud y the life cycle of these agents in an attem pt 
to learn  the  most effectiv e method of controlling them. Resolution of this  
problem might be an  imp ortan t step in producing th e vaccine.

SELECTIVE INAC TIV AT ION

Several inve stig ator s hav e suggested the  possi bility  of selective inac tiva tion  
of unw anted or con tam ina ting viruse s which may be pres ent in the  harv este d 
vaccine. Among the  methods proposed is the  tre atm en t of the vaccine with  a 
blue dye coupled with exp osu re to high intensit y light.  Dr. Hi att  has achieved 
some success w ith thi s proce dure. Other sugges tions include the use of bile sal ts 
and  a  ch lorofo rm-eth er mi xtu re to kill the extr aneous  agents.

Lederle  scientists,  leavin g no possibili ty unexplo red, have had a SIPU  uni t 
(sele ctiv e inactiva tion  ph otodynamic  u ni t) cons tructed and  installe d.

PRODUCTION FA CILITIES

In anti cipa ting  the  productio n of the oral  vaccine, Lede rle has, over the pas t 
2 years , constructed  two new buildings  and completely revamped thre e others at  
a cost of near ly $3 million.  The two new build ings are an air-co nditioned 
monkey house and a qu ali ty control facil ity. The  buildings which were re­
designed include a tiss ue culture prep arat ion area , the  a ctu al vaccine production 
uni t, an d a $500,000  steri le filling area.

The monkey house which cost $650,000 was constructed  af te r long co nsul tatio n 
with  Government officials. A s ubsequent  change  in regulat ions has nece ssita ted 
the installatio n of 50,000 d oll ars ’ w orth of new cages.

Lederle  has also made cer tain tha t all personnel and  equipm ent involved in 
polio productio n do not come in contac t with  other manuf acturin g areas. All 
production personnel are immunized aga ins t smallpox and  tetanus  as well as 
with the Sabin vaccine. No s tree t clothes may be worn  in productio n area s.

START OF PRODUCTION

The product ion of the ora l vaccine begins in the monkey house. Once the  
animal s arr ive  at  Pea rl River, each is given a complete medica l exam inati on and 
a tes t for tuberculosis. Bach productio n monkey is ho used in an individu al steel 
enclosed cage f or at  l eas t 6 weeks. If more tha n 5 per cen t of the anim als in any
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one gro up of cages die due to an infect ion during th at  period, the enti re 6-week 
qu ara nti ne  is s tar ted  over again  amon g the survivors .

At the  conclusion of the  qu ara nti ne  period, the monkeys ar e again  carefully 
exam ined by a qualified ve ter ina ria n for any signs of ill health. The regulat ions 
sta te  t hat  i f the re are  any such signs , the  an imals c ann ot be used for production.

Und er aseptic opera ting room conditions, the heal thy monkeys ar e anesthetized 
and sacrificed to obtain  the ir kidneys. The kidney s are  then minced, chemically 
tre ate d to disperse indiv idual  cells, and centrifuged. The next step is to place 
approxima tely  30 million living kidn ey cells in a Povitsky bot tle conta ining 300 
mi llil iters of a nut rient medium contani ng vitamin s, amino acids , and salts.

After  the  bottles are  incubated fo r 8 days at  37°  C. to promote cell growth, 
each bott le is examined microsco pically  for any possible det erio rati on in the  cell 
layer . If  such is noted, the  bot tle is d iscarded.

An add itional precau tion calls fo r 25 perce nt of the tissu e culture bottles to 
be set  aside as controls, and to be microscopically examined fo r ano the r 2  weeks. 
Also, the  nutrient fluid in these bottle s is tested  at vario us inte rva ls during the 
2-week per iod to detect  ext ran eou s vi ruses.

TISSUE  CULTURE TESTS

After  the 8-day incuba tion period, the  fluid from the  r est  of the  c ulture  bo ttles 
is dra ine d and  tested in four sepa rat e tissue cul ture  system s for  the  absence of 
micro bial agents. Each sample is tes ted  in tissue cult ures pre pared from rhesus 
and “green” monkey kidney cells, rab bit  kidney cells, and human cells. These 
cul tur es are also observed for  14 days . It  i s only at  this poin t th at  the presence 
of vacuola ting  agent  or foamy viru s can now be detected. The  finding of any 
extr aneous  agen t rules out the  use  of the  c ultures in vaccine produc tion.

Those bottles which pass  the microscopic  inspection on the eighth day are 
inoculated with the seed virus. The seed virus itself , according to the regu la­
tions, mus t be tested  periodically by inject ion in 25 monkeys to ass ure  th at  its  
neuroviru lence has not changed.

The seeded cultu res are  then place d in an incubator at  tem per atu res  no high er 
than 35° C. for 4 days. During th at  time the atte nua ted  polioviruses invade 
the monkey kidney cells and multiply . This  forms  the  c rude vaccine. At leas t 
1,000 cubic centimeter s of thi s und ilu ted  material is then quick frozen and held 
for test s.

AN IM AL  TESTS

From  this point on, the saf ety  of the  vaccine is evaluat ed in laboratory 
animals. The first tes t is to determ ine  the absence of Simian B and other viral  
agents. A minimum of 100 mi llil iters of each monovalent vaccine  lot is in­
jecte d into  a t leas t 10 healthy  rab bit s which are  then  observed for  3 weeks. Only 
if at  lea st 80 percent of the rabb its  survive the tes t and only if an autopsy of 
the surviv ors  fail s to reveal nerv e dama ge at  the site  of inocu lation or the pres­
ence of  any  vira l infection, may the  vaccine be used.

A sim ilar tes t to dem onst rate the  absence of lymphocyt ic choriomeningitis is 
conducted in at  leas t 20 adu lt mice who are  also observed for  3 weeks. Tissue 
from any  mouse tha t expires af te r the  first 24 hours of inocu lation is then in­
jecte d into five more mice which a re  observed for ano ther 21 days.

Ano ther  20 mice, each of which is less than  24 hours old, must be inoculated 
to dem ons trat e the absence of Coxsackie  virus. Each  anim al is observed daily 
for 2 weeks. Once again, any ani ma l th at  dies af ter the  first 24 h our s is autopsied 
and a suspension of its  t issu e inoc ulat ed into five more mice which are  observed 
daily  fo r 14 days. The regu lations rea d th at  80 percent of the  original suckling 
mice must surviv e and also call fo r an addi tional 14-day tes t to be carri ed out 
with their emulsified tissue.

TB TEST

A 42-day  tes t is also conducted among  at  leas t five guinea  pigs to eliminate 
the possi bility  of tuberculosis contam inat ion and the  presence of lymphocytic 
chorio menin gitis virus. Thi s t est  also  requ ires that  rec tal tem per atu res  be taken  
daily  for  3 weeks on each guinea  pig. The issue  of any anim al th at  dies aft er 
the firs t 24 hours  is examined microsc opically and in tissu e cu ltu re for evidence 
of the TB bacillu s and is then  inje cted into at leas t three oth er guinea pigs. 
The 80-percent survival rule  also hold s for  these anim als or the vaccine lot must 
be th row n out.
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The next step is to take  at  least 500 human doses of undiluted vaccine and 
neutralize the polio virus by means of antiserum. The resulting materia l is then 
tested in rhesus and “green” monkey kidney tissue cultures to once again pre­
clude the presence of simian viruses. Human cell cultures are also used at  this 
point to make sure no measles virus is in the vaccine. If  it is, the vaccine is 
not usable.

Similarly, if a test with anothe r 500 cubic centimeters of vaccine in rabbit  kid­
ney tissue culture detects the presence of B virus, the vaccine cannot be used. If 
the vaccine passes all these tests, it is considered a candidate for filtration as a 
final monovalent pool.

MON KEY  NEURO VIRU LENC E

After filtration a highly critical test involving the intracerebral  and intra - 
spinal inoculation of monkeys, which have demonstrated a lack of polio ant i­
bodies, is carried out to establish whether there is any nerve damage. The 
intrace rebral  test calls for 20 monkeys to be inoculated with the test vaccine. 
Another 25 monkeys are  also inoculated intraspinally with various dilutions of 
each batch of t he vaccine. The regulations indicate tha t from time to time the 
NIH reference strai ns should be similarly injected into monkeys as a control 
factor.

DIST RIBUTION COM PLICAT IONS

The proposed regulations  currently indicate tha t if the vaccine is issued in 
a frozen state, it must be used within a year of issuance. On the other hand, 
if the vaccine is issued as a liquid and kept at a temper ature of no higher 
than  10° C., then the regulations state  tha t the vaccine can be used for only 
7 days after the date of issuance. This establishes additional problems from 
the standpoint of large-scale di stribution and ad ministration.

These regulations have been in the formulation stage for over a year. Ini tial ­
ly they were described as “idealized” and open to scientific negotiation. If  any­
thing, the regulations now appear  more formidable than the tentativ e standards 
issued in 1959.

[Le tter s from Merck & Co., Rahway, N.J., supplied at  request of subcommittee]

November 25, 1959.
Dr. Leroy E. Burney,
Surgeon General,
Department of Health, Education, and Welfare,
Washington, D.C.

Dear Dr. Burney : I wan t to thank you for the opportunity I had recently 
in Bethesda to discuss briefly with you our research programs in virology, 
and particularly how these programs have influenced our decision to discontinue 
our work on oral polio vaccine. As we discussed, I had hoped to be able to 
discuss this subject with you furth er in Washington. Since I understand, how­
ever, tha t you’ll be out of the country until the end of December I thought I’d 
send this letter along so tha t your associates may be aware of our plans. 
We’ll be glad to discuss the situation with you or your Public Health Service 
or NIH associates at any time you or they designate.

As you know, we have assisted Dr. Albert Sabin of the University of Cin­
cinnati in his studies by producing quantities of Sabin oral poilo vaccine. 
This material has been used in some of the field studies in the United States 
and other countries, and is also serving as seed for fur ther production here 
and abroad. We have given financial support to studies in Mexico arrang ed 
by Dr. Sabin. Our collaboration with him stemmed from our desire to fur the r 
the oral vaccine program and to be in a position to produce the materia l if 
studies  indicated tha t it would be useful. We have kept in close touch with 
his programs, and until recently it has been our intention to develop th e Sabin 
vaccine and to be ready to produce it for sale.

However, a recent review’ of our efforts in virology shows tha t our research 
and development programs in new fields, which are progressing well, would 
need to be delayed or stopped if w’e now proceed with a full-scale effort to un­
derta ke the development of the Sabin vaccine. Among the important and 
promising programs tha t would be so affected are a purified Salk vaccine, a 
measles vaccine, and a vaccine designed for the respi ratory diseases.
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I am sur e you know th at  we hav e develojied a rela tively simple method for 
isolating the  viruses which mak e up the Salk vaccine and  dur ing the pas t 3 
yea rs have  spent consid erable effo rt in developing a purified vaccine using these 
isolatio n procedures. This means  th at  for the first time we shal l be able to 
control  with  certaint y the  qu an tit y of each antig en in the finished product, and 
th at  we can regulate the qu antity of each antigen to assure  a much higher con­
vers ion ra te  tha n is obta inab le wit h the  pr esent vaccine. Our clinical  data indi­
cat e th at  more than  90 i>ercent of our subjects have high antib odies  af ter  two 
inocula tions with this new prod uct. A vaccine with  such performa nce may find 
use in epidemic are as since the two injections  are given a month apa rt. Al­
thou gh the development of the  purif ied Salk vaccine has been difficult and time 
consuming, we now believe we shal l have a prod uct rea dy for  distributio n 
dur ing  the  spring of 1960.

Our  measles vaccine program has  also been makin g good progress. We have 
developed a killed measles vaccine which produces antibodies in human subjects  
and  which  shows promise  in prev entin g the disease. Endeavo rs are  unde r­
way to incre ase the antige n conte nt, since the  antib ody response is not as 
high as we would like. We ar e also developing the End ers live vaccine, since 
we feel  th at  the ideal tre atm en t would consist  of inocu lation  with the killed 
vaccine  followed at  a la ter time by a live vaccine. Prom the public  h ealth  view­
point, the  control of measles  is, of course, most imp ortant.

We have an intensive prog ram  in the  field of respir ato ry viruse s. It  is based 
upon an extensive epidemio logical study,  in collaborat ion with a number of 
hosp itals and inst itutes, of the  viru ses responsible for most of the resp iratory 
diseases. It  is our inte ntion to isolate  the new caus ativ e agents and to deter­
mine which adenoviruses and HA viruse s play maj or roles in the  resp iratory in­
fection s. We believe tha t such da ta  are  essential if one is to develop a safe and 
effective resp iratory  d iseas e vaccine.

I thi nk  you will agree with us  th at  the above three prog ram s are  highly 
impor tan t and deserve all the  effo rt we can mus ter to brin g them to success­
ful conclusions. Each would be a maj or contr ibution to public  health.

We have  gained the  impre ssion  th at  Pfizer, Pitman-Moore, and  Wyeth are 
procee ding with development of live polio vaccine, although for  many good 
reasons we have not discusse d the  ma tter direc tly with these firms. We are. 
of course, also awa re of the  publ ished  repo rts th at  Lederl e has  applied to the 
NIH  for license for its Cox vaccine,  which is also an oral live polio vaccine. It 
is our und erstanding th at  the  needs of the coun try would easi ly be filled by the 
productio n programs of even a couple  of these four potential  produ cers because a 
lit tle  of the  oral vaccine goes such a long way. Fur ther more, the extensive 
Russia n production plans, as well as produc tion in England. Canad a, and other 
coun tries , presumably will be a ble to handl e a good par t, if not all, of the foreign 
cou ntr y require ments.

If  our  prese nt assum ption s do not materializ e, and exi>erience shows tha t 
cu rre nt anti expected efforts  to develop and produce oral  vaccine  are  inadequate, 
we would want to reexamine  our decision. Since we are not able, unde r the 
an tit ru st  laws, to check our assu mptions rega rding the pla ns of the above 
competitiv e companies direct ly with them, I would gre atly apprecia te hav­
ing the  benefit of any advice or suggestions you may care to give us on this  
ma tter .

If  we adh ere  to our  decision  on the  Sabin vaccine, we would nevertheless 
watc h the  developments of the ne xt  few months very carefu lly and be prepare d 
to ree nte r the Sabin vaccine development at  any time it seems to us essentia l 
to a ssu re adeq uate  supplies.

Sincerely yours,
J ohn T. Connor.

December 16, 1960.
Leroy Burney, M.D.,
Surffeon General,
U.8. Public Health Service,
Department of Health, Education, and Welfare,
Washington, D.C.

Dear Dr. Burney : This is in respo nse to your recent le tte r addre ssed to Dr. 
Knoppers, inqui ring as to our pre sen t plans for produ ction  of live polio vaccine. 
As we wrote to you at  the  time, we discontinued  our  rese arch  progra m on live 
polio vaccine  in November 1959, to conc entrate our res ear ch efforts else-
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whe re in the  field of virology,  and par ticu lar ly in the  development of a more  
effective  vaccine of the  killed vir us type. It  is our belie f th at  this  decision has  
prove d to be in the public inter es t since we were able to develop and make ava il­
able to the  medical profes sion las t Jul y a new, highly purifie d killed viru s 
vaccine.

We have, however, once a gain  reviewed our decision in the  light  of your let ter  
and of the  stan dar ds for  live polioviru s vaccine published in the  Fed eral  Regis­
ter. Our scientific staf f have emphasized to us th at  the re ar e a number  of 
serious  scientific and techn ical problems which must  be solved before we could 
engage  in large-scale pro duc tion  of live polio-virus vaccine. Most imp orta nt 
among these is the problem of  extr aneous  contam inat ing simia n viruses which 
may be extrem ely difficult to elim ina te and which may be difficult if not impos­
sible  to detect at  the  present stage of the technology. Addit ional ly, our  scien­
tific sta ff called to our at ten tio n tha t the re is stil l controversy  within the 
scientific  community regard ing  saf ety  and efficacy of the  Sabi n vaccine. Im­
po rta nt  in this connection are the  app rais al of significance of viremia  in man 
following feeding of type II  virus,  the  high ra te  of reve rsion to monkey neuro­
viru lenc e of type II I virus following  passage  in the  hum an gut, and the safety 
for the  nonimmune huma n ad ul t who comes in contact with fed individuals. 
There  is also the nagging problem of reli abil ity and acceptanc e of the Soviet 
surv eillance dat a toge ther  with the lack, to the  prese nt, of a large-scale tri al  
of the  Sabin vaccine in the  Unite d States.

We feel that  many or all of the se problems would have  to be clearl y resolved 
in the  scientific community befo re we could ma rke t a vaccine with our usual 
ass ura nce  of safety.  These  scien tific problems also raise serio us question s as 
to whether the prod uct liab ilit y risks which will accompany the  marketin g of 
live vir us polio vaccine ar e ones which can reaso nably be borne  by a priv ate 
company.

In view of the magnitude of th e effort th at  would be requ ired  we have again 
concluded tha t und erta kin g a rese arch and produ ction  program on live viru s 
vaccine  wo uld seriously int erf ere  with our exis ting  ef fort in the field of virology, 
which, in addi tion to our polio vaccin e program, contains  the  other imp orta nt 
pro jects we described in our le tte r to you of November 25, 1959. We, therefore, 
believe th at  we can best serve  the  public hea lth by continu ing our cur ren t 
rese arch  program and con cen trat ing  our efforts in the  fu rth er  improvement of 
killed  poliovirus vaccine and in the development  of live and  killed vaccines 
again st oth er diseases. We do not  plan  to man ufa cture a live poliovirus vaccine.

We are,  of course, read y at  any time to discuss with  you any work by us that, 
you feel to be necessary in th e i nteres t of public h ealth .

Sincere ly yours,
J oh n T. Connor .

(Whereupon, at 4 p.m., the hearing was closed.)
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A P P E N D I X E S
(The  Public Heal th Service later submitted the following docu­

ments which are prin ted as appendixes for the information of the 
committee.)

Appendix A

L iv e A tt en uate d  P o lio m y elit is  Va ccin e

(Sta tement  by Leroy E. Burney, M.D., Surgeon General, Public Health Service)
For many years, the possible use of a live attenuated poliomyelitis vaccine, 

that is, a virus which has been grown in animals or eggs until it has lost its 
disease-producing potential without losing its immunizing ability, has been dis­
cussed. For more than 7 years,  the problem has been under serious investigation.

The Salk vaccine, now in use and giving good results in protecting against 
paralytic poliomyelitis, is made from killed virus.

The main advantages visualized fo r a vaccine made from live attenuated virus 
are: (a)  longer lasting immunity—although the Salk vaccine is believed to 
provide protection for some time, the actual duration of immunity is not yet 
known because it has been in use for such a short time;  (b) ease of administra ­
tion, with the live virus given orally instead of by injection ; and (c) presumably 
lower costs of production.

At the present time three sets of strains are  under investigation. These are 
most readily identified by the names of their developers, the Sabin, Lederle, and 
Koprowski strains, named respectively fo r Dr. Albert Sabin of the University of 
Cincinnati, Lederle Laboratories, and Dr. Hi lary Koprowski of Wistar Inst itute 
of Philadelphia. The name of Dr. Herald Cox, of the Lederle Laboratories, is 
also associated with the Lederle strains.

Each set consists of three type strains. These sets of stra ins  have now been 
adminis tered to large numbers of persons in an attempt to determine:  (a) their  
ability  to produce adequate and  durable levels of antibody, and (b) their safety 
in general use.

No untoward results  have been reported in relation to these studies. Stated in 
this way, the facts appear  impressive. It  must be remembered, however, tha t 
the data these studies were designed to collect have not  yet been fully assembled, 
analyzed, or made public.

The Public Health Service is following these developments closely. Our 
Division of Biologies Sta ndards of the National Inst itutes of Health, for example, 
is conducting laboratory investigations aimed at  cha racterizing the type stra ins. 
These investigations are  of importance because the Service may be asked some 
day to license the products.

I also have appointed an ad hoc committee composed of outstanding experts 
in this  field to keep me advised of developments with respect to live attenuated 
poliomyelitis vaccines. This committee consists of Dr. Roderick Murray, Chair­
man, directo r of the Division of Biologies Standards , National Institutes of 
He al th; Dr. David Bodian, Johns Hopkins Univers ity; Dr. William McD. 
Hammon, University of Pittsburgh School of Public He al th; Dr. Alexander 
Langmuir, Public Health Service, Communicable Disease Center, Atlanta, Ga .; 
Dr. Joseph Melnick, Baylor University, and Dr. John R. Paul, Yale University 
Medical School.

This committee has met twice and considered all information now available 
on these  vaccines. The committee  finds a number of impor tant issues remain to 
be answered or resolved before the live attenuated poliomyelitis vaccines can be 
considered other than in the experimental stage.

These issues cover such points a s : apparent  differences in the ability of the 
different strains to invade the nervous systems of experimental animals; trans- 
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mission of virus from  vaccina ted persons  to ot he rs ; feasibility  of feeding the 
thr ee  type stra ins  sim ultane ous ly; effect of virus es in the inte stin al tract, other 
than  polioviruses, on the  development of immunity to poli omyeli tis; validity  of 
surveilla nce of population s inocu lated  to date.

The  committee has fe lt some concern because  some of the  tri als  of live att en u­
ated poliomyelitis vaccine hav e not followed the  recom mendations  of the  World 
Health Organiza tion Ex per t Commit tee on Poliom yelitis.  It  also has been con­
cerned by app aren t differe nces in the  virulence for  the nervo us system of some 
of the  virus strain s being u sed. Thi s aspect  of the  problem needs fu rth er study.

The experience thus fa r indi cate s th at  encourage ment  should be given to 
carefu lly conducted, smal l-scale stud ies designed in such a w.ay th at  the labo ra­
tory and  epidemiological surv eillance could produce res ult s upon which a judg­
ment could be made.

Large-sc ale tria ls of live att en ua ted  poliomyelitis vacci ne in the United States 
ar e considered  unproduct ive becau se so large  a prop ortio n of the  population al­
rea dy has been immunized with killed  vaccine.

The decision to perm it such  tri als in other nat ion s is, of course, one for 
their healt h and medical  aut hor ities. However, becau se the experimen tal 
vaccines are  made in the  Uni ted States and because our  ad hoc committee has 
been studying reports  on them , I feel th at  such info rma tion  as we have should 
be made public so th at  no t only our people but  the  peoples of other nations 
can have  all cur ren t ava ilab le information as exis ts on w’hich to form the ir 
opinions and base the ir decision s.

App en dix B

F irst R eport of th e P ub lic  H ealth  Service  Ad Ho c Com mittee  on L ive 
P oliovirus  Vaccine

The Ad Hoc Committee on Live Poliovirus Vaccine was organized by the  Sur ­
geon General of the U.S. Pub lic Heal th Service on Ju ne  30, 1958. The Public 
Health  Service was  concerned with  the crea tion and mai nten ance  of a group  of 
exp erts who would rem ain ab reas t of developments in the field of live at ten uat ed 
poliov irus vaccines. The  u ltima te objective of the  group is to assist in the selec­
tion  of stra ins  of viru s for  inclus ion in a live att enuated  poliomyeli tis vaccine 
which might be licensed and used in the  United States, if and when scientific 
exper ience  in dicates th at  such ma teri als  ar e safe  and effective in ma n and readil y 
susceptible to adequate  biological contro l in the  labo rato ry. In par t, the  init ial  
tas k of the  a d hoc c ommittee was to ass ist the  Pu blic Hela tli Service in answ er­
ing inqui ries of t he  Conference of Sta te and Te rri tor ial  Health  Officers rega rdin g 
cr ite ria  for und erta king contr olled  studi es with  attenuated  poliovirus  vaccines 
wit hin  the ir own admi nis tra tive areas . This report summ arizes  the  opinions of 
the  ad hoc comm ittee conc ernin g the  present sta tus  of att enuated  poliovirus vac­
cines, based upon a review of the  ava ilable infor mation as of May 1959.

In its  cons iderat ions of th is ma tter the  committe e ha s been cognizant of pre­
vious recomme ndations dea ling  with  live poliovi rus vaccina tion  which appeared 
in the second repo rt of the WHO ’s Exp ert Committee on Poliomyelitis—a report 
draft ed  in Jul y 1957? The se 1957 WHO recom mendations  called for tri als In 
man on a larg er scale tha n had  hith erto  been attempt ed, with  emphasis on the 
des irab ility  of having  such tr ia ls  carr ied out in the  ne ar futur e within  certain 
specified population grou ps and area s, under the  most care ful supervis ion of 
indi vidu als who have ade quate  labo rato ry fac ilit ies  and who are  experienced in 
inve stiga tions involving polioviruses.  The WHO rep ort  fu rthe r specified tha t the 
poliovi rus strain s used should  fulfill specific c riteri a fo r safety  and effectiveness.

Dur ing the  pas t 2 years, a number of large-s cale tri al s involving the  use of 
seve ral strain s of live, att en ua ted  poliovirus have been carried  out or are  in 
progress—most of them out side the  U nited State s. In the  light of new in form a­
tion  available to the commitee , strain s of attenu ate d poliov irus have been used 
in some of these tri al s which have shown degrees of viru lence in monkeys ex­
ceeding the thresh old impl ied in the  recommendat ions of the  WHO report.

1 Exp ert Committee on Poliom yelitis , second report, World Hea lth Organization Tech­
nical Repor t Series. No. 145, Geneva, 1958.

See excerpts of thi s WHO repo rt in appendix.
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The ad hoc comm ittee has  n oted  t ha t no str ain s of polioviru s are known which 
have failed  to produce paral ysi s by the int ras pin al rou te in monkeys when 
inoc ulate d at  a dose nece ssar y consistently  to infect hum an beings by the  ora l 
route , and th at  the degre e of genetic stabil ity  of att enuated  poliovirus on pas ­
sage  in huma n population s rem ains  to be es tablishe d.

Examina tion by comm ittee  members of sectio ns of spinal cord of monkeys 
inoc ulate d with str ain s being used in field tri als clea rly indicated to the  com­
mittee  th at  in the case of many of these  str ain s int ras pin ally inoculated virus 
is capable of producing poliomyeli tis lesions morpholo gically  as severe as are  
found  af te r inoculation with  viru lent  stra ins , with  spre ad to cervical  spinal cord 
and brain stem.

Some of the small-scale tr ia ls  have been backed up by careful surveillance 
and  many completed lab ora tor y tests, and thu s have  alr ead y yielded imp orta nt 
info rma tion  essential to an und ers tandin g of the  pot ent ial itie s of thi s proposed 
metho d of immunizing  ag ain st poliomyelitis. It  is a m at ter of concern th at  the  
degre e of surveillance and concurrent laboratory  sup por t of some tria ls has  not 
been made public.

Th e committee  un derstand s th at  the vari ous  live vir us vaccina tion programs 
which  have  been car ried out  recently  are pa rt  of an effort  to find bet ter  and 
che aper ways to immunize again st poliomyelit is, particu lar ly as it has  been 
claim ed in some pa rt of the  world tha t the local use of the inac tivat ed polio­
myelit is vaccine, as now adm inis tere d, is impractical. The committee is also 
aw are  of the difficulties to be overcome by any group  which  wishes to meet all 
the  cr ite ria  proposed, and of the  fac t th at  delays  unt il ade qua te labo rato ry tes ts 
are completed are  prov erbial. However, the  fac t must be faced th at  prac tice 
has run  ahead  of scientific evidence  and th at  the  e xper imen tal, atte nua ted  polio­
vir us vaccines  a re being used in public hea lth prog rams for  “control” of d isease 
ra th er  tha n for  field studies of exper imental vaccines.

One of the majo r problems th at  must be resolved before  licensi ng of live polio­
vir us  vaccines for  sale and  gene ral use can be consid ered is the estab lishm ent 
of ade qua te labo rato ry controls  for  safety  and potency. At the  p resent time va r­
ious labo ratories are  rep ort ing  diverg ent findings regard ing  the neurov irulenc e 
of some of the  candidate st ra in s following int rac ere bra l and  int raspin al inoclu- 
tion  of monkeys. The relatio nsh ip of such lab ora tory findings to potentia l 
patho genicity for human beings  a fter  or al adm inistration is not  c lear but must be 
resolved  before live polio virus  vaccines can be accepted as saf e and stan dard ized  
public heal th proced ures or licens ing of  pa rticu lar  str ain s can be recommended.

The committee wishes to expr ess its concern on the  followin g po int s:
(1 ) Strains of pol iovirus have been used in some of these  trials  which 

fai l to meet the cr ite ria  of atte nua tion  accepted  by the WHO Exp ert Com­
mittee.

(2 ) Epidemiologic inve stiga tion  o f cases of poliomyelitis  and of conditions 
resembling p oliomyelitis which may occur in the vaccine s and the  local popu­
latio n does not app ear  to  have been ade qua te in some studies.

(3 ) Reports on the degre e to which lab ora tory  tes ts have been com­
pleted on the specimens from  vaccinees and the ir con tacts are  eith er lagging 
in publica tion o r t he  in forma tion  is unknown.

Thus  there has  been extensio n of stud ies to new7 groups and imputat ions 
in the absence of publi shed evidence of the  saf ety  fac tor s involved and  of 
the rela tive  infect ion and  immun ization  ra tes among each popul ation  group  
to w’hich t he vaccine was  prev iously  adm inistered .

(4 ) In rela tively few7 instance s has the  virulence  of samples  of human- 
passage, att enu ate d polio virus stra ins , recovered from  vaccinees  and the ir 
contacts been meas ured and  compared with th at  of th e str ains  fed.

In fact, information on thi s point is spa rse  and rep ort s of such increases 
in virulence on these  so-called human-passag e st ra in s have  not been sa tis ­
factori ly or adequat ely expla ined.

BECOM M EN D ATION  S

The committee agree s writh the  inte nt of the  WHO recom menda tions men­
tioned above a s regards the  use  of  atte nuate d polioviruses  in  care fully evaluated 
field studies, and believes th at  if this intent  i s to be c arr ied  out  emphas is should  
be placed  on th e following p oi nt s:

(1 ) The committee  urge s the cont inua tion  o f rela tive ly small,  care fully  sup er­
vised inves tigat ions on t he cap aci ty of these  str ains  to prod uce antibo dy in man, 
eit he r as prim ary immunizing  agents or as a suppl emen t to the  inac tiva ted polio-
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mye litis vaccine. Knowledge  in thi s field has not  yet progressed to such a sta te 
th at  large  uncontrolled  program s appear justi fie d; therefo re the  committee  
urges  th at  for  the time being thes e tri als be limited  to number of vaccines small 
enough to make care ful clin ical surveillance and labora tor y studi es feasib le so 
tha t, when completed, an ana lys is of resu lts can serve as a basis  for futur e 
action . Such ty[>es of surveil lanc e should includ e (a ) a prevaccinal antibo dy 
level survey of a repres ent ative sample of the populat ion to be v accinated; (ft) 
a sim ilar  survey for the prevalence of ente rovi rus infectio ns curr ently exis tent  
in the population; (c ) ade quate  sampling  measuremen ts of the degree to which 
the vaccinated and unvaccinat ed population actual ly becomes infected with  
ora lly administered,  at tenu ated  polioviruses; (d ) sampling measu remen ts of an­
tibody responses to the  adm inis tere d agen ts; (e ) measurements of the CNS 
virulence in monkeys of the  str ains  recovered from a samp le of the vaccinees, 
as well as from some of th ei r immediate contacts; and  (f ) careful clinical  and 
labo rato ry diagno stic studies perform ed cur ren tly on all cases of poliomyelitis, 
suspec ted poliomyelitis, and oth er acute  neurological diseases  which may arise 
wit hin  the genera l popu lation under study. It  appears  th at  the la tte r could be 
accomplished only with  difficulty  in any large  area whe re a previously estab­
lishe d and well-operated dise ase- repo rting  system did not  exist.

(2 ) Until furth er inform atio n is available, no i>oliomyelitis str ain  should be 
rega rded  as adeq uate  for  such  tri als unless  it  has been shown  by one or more 
independent labo rato ries  th at its  virulence for the  monkey does not exceed that  
of other known str ain s whic h are  considered  to have the  lowest levels of vir u­
lence and yet are capable  of produ cing ina ppa ren t alim ent ary  infectio ns in sero­
logically  susceptible persons. Oth er things being equal, the  s tra ins  of poliovirus 
of choice a re obviously those which are  rega rded  a s having the  lowest virulence.

(3 ) Tests for virulence on the  att enu ate d polio virus  st ra in s which ar e to be 
used for  oral adm inis trat ion  and  tes ts on strain s recovered from the vaccinees 
and  the ir contacts should be car ried  out by sta ndard  method s to be agreed  
upon. The fac t th at  serious  disagreemen t exis ts among competent inve stiga ­
tor s who have teste d the sam e str ain s indicates that  use rs and recip ients of a 
pa rti cu lar  experimen tal vaccine may be assum ing unw ittin gly  a gre ate r tha n 
ant icip ated risk. The comm ittee is unanimous in urgi ng th at  tes ts for neuro­
virulence in monkeys should be car ried  out by the most sens itive  qua nti tati ve 
proce dures  known, in ord er to  be able to discrim inat e betwee n strain s of low 
virulence.

(4 ) Since one of the  meth ods of estim atin g the  infe ctiv ity and virulence of 
attenuated  polioviru s str ain s is based on epidemiologic observations made in the 
field, it is strongly recommended th at  there be adeq uate and acc urate documen­
tat ion  and study  of events which tak e place in the field when a given str ain is 
used in a vaccinat ion tria l. It  is also recommended th at  cri ter ia for such 
observations of field tri al s be agreed ui>on in adva nce of the  tria l, par ticu larl y 
as reg ard s the type of epide miologic surveillance of the popul ation . It  is furth er  
recommended tha t the lab ora tor y which is to tes t sjiecimens  collected in the 
course of the  trial be so orga nized that  it will be able to produce the desired  
info rma tion  in a rela tive ly sho rt period of time. This applies especially to 
studies on any  cases of pa ral yti c poliomyelitis or poliomy elitis-l ike diseas e which 
migh t aris e within the vacc inat ed i>opulation and its vi cini ty ; such cases should 
be thoro ughly  inves tigated at  once with record ing of pertin ent  clinical, labo ra­
tory,  and epidemiologic data,  including identi ficatio n of vira l agents isolated  
and comparisons with  the  st ra in s used for  oral  immunization.

Respectfully  subm itted by the  Ad Hoc C ommittee  on Live Poliovi rus Vaccine.
David Bodian.
W. McD. Hammon.
Alexander D. Langmuir.
J oseph L. Melnick.
Roderick Murray, Chairman . 
J ohn R. Paul.

J une 1, 1959.

[From World Hea lth Organizat ion Technical Report Series, No. 145]

Expert Committee on Poliomyelitis—Second Report 

( Pp. 26 and 28, 1958 )

Criteria  which should be fulfilled  in the  design of carefully controlled  field 
tr ia ls  which th e comm ittee has  in mind are as f ollow s:
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(1 ) Such tria ls should be under the  supervision of an indi vidual who is ex­
perienced in invest igations involving polioviruses, who has ade quate  l abora tory 
facil ities , to whom the ass ista nce  and faci lities  of consu lting virologists may be 
avail able,  and  who can devote an  appreciable amou nt of time  and direction  to 
the project.

(2 ) The strain s which ar e recomm ended for  use in thes e tr ia ls  should be 
selected  with  gre at ca re ; thi s sho uld  be a most imp orta nt pa rt  of the program. 
At the  present, those str ains  shou ld be used which have been purified by the 
plaqu e method and which hav e alr eady  been fed to vari ous  small groups of 
adults and  children and  whose beh avi or under these  c ircu mstances is well docu­
mented  and  appe ars to be sat isf actor y. A more deta iled lis t of crit eria is as 
fol low s:

(a ) Progeny of tr ipl y puri fied  plaques.
(b ) Complete lack of par aly tog eni c act ivit y on int rac ere bra l inoculat ion 

of maximal doses (in  exce ss of 10 ’ TCDso) in rhe us  or  cynomologus monkeys 
and  only minimal  res idu al neurotr opism by spina l inoculation in monkeys— 
of maxim al doses (in  excess of 10’ TCD50) in rheu s or cynomologus monkeys 
receiving doses of 10* TCDso or more, and no “zone phenomenon” in which 
monkeys inoculated wit h sm aller doses of viru s develop par aly sis  more fre­
quently  tha n those inoc ulat ed with larger  doses.

(c ) Adequate and  reg ula r mult iplic ation  in the  alime nta ry tra ct  of non- 
immu ne human  beings shou ld have  been dem onst rated with doses in the 
range of 10“ TCDso or less and thes e infections should be accompanied by 
ant ibo dy response. Vira emia  should be eith er abse nt or ra re  and if virus  
is pre sen t i t should be in mini mal concentratio n.

(d ) The strain s used shou ld have  been test ed extensive ly for  any  increas e 
in the  neurot ropism  of the virus excret ed in the  stools  of human beings 
af te r varyi ng periods of multipl icat ion in the alim ent ary  tra ct.  The virus 
exc rete d in the stools and  th at  derived  from it in the  firs t tissu e cultu re 
passage should still  exhibit  dis tin ct evidence of att enuatio n as determined 
by intrace reb ral  ino culat ion of monkeys.

(c ) The lots of viru s to be used should be large enough to permit test 
feedi ngs of at  least  1 millio n indiv iduals and these  lots should  have been 
produced under conditions comparable to those th at  migh t ultimately  be 
used  in the man ufactur e of sti ll larg er quantit ies.  Each  lot should not only 
fulfil l the requi rements for  neurotropic act ivit y ment ioned above (tes ted  
in at  least 25 monkeys) bu t should also have been shown to be free of 
oth er viruse s and bac teria as  indicated by test s in tiss ue cultu res, animals,  
and bac terial cult ure media.

(/ )  Absence of harmfu l reactio ns in sm all groups  of hum an beings should 
be dem onst rated before a lot is used in increasingly lar ge r numbers.

(3 ) It  is suggested th at  the pro per ties  of these att enu ate d stra ins , which can 
be tes ted  in the labor atory , be mea sure d in a numbe r of differen t labo ratories so 
th at  the re can be more tha n one opinion as to their  path ogen icity  or the lack 
of it.

(4 ) It  is recommended th at  in all  such trials  the admi nis tra tion of the agents 
be done on a volu ntary basis.  I t is also esse ntial  th at  such  tri als  have the 
approval  of local heal th autho rit ies .

Appen dix C

Second R eport of th e P ublic  H ea lt h Service Com mittee  on L ive P oliovirus 
Vaccine

At its  fou rth  and fifth mee ting s held in New York City on July 8 and in 
Beth esda  on August 6 and  7, 1959, the committe e reviewed the  da ta on th e rapid 
prog ress in the  development and  field testi ng of live poliov irus vaccines which 
bad become available since the pre par atio n of the first repo rt. Pa rtic ula r 
att ent ion  was direc ted to the  ext ens ive  new data reported at  the  Pan American 
Health  Organ izatio n sponso red conference in Washin gton, Ju ne  22-26.

The  committ ee has cont inue d to be concerned with  the potenti alit ies of live 
poliov irus vaccines with  pa rt ic ul ar  atte ntion to the ir safety  and effectiveness.

In view of these  recent  developments, ear ly requ ests  fo r licensing of live 
polio virus  vaccines can be ant icipat ed.  Therefore, imm ediate steps should be
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taken to prepare for  such an eventuality. It  is obvious, however, th at  many 
complex tech nica l problems will require  solution  before detai led licensi ng re­
quirements can be specified.

In this, the  second repo rt of the committee, the sta tus  of the problems of 
str ain  selection  and  licensing as visu alized by the committe e is summ arized  
briefly and some of the  majo r questions ar e discus sed in broad outline. Some­
what idealized provis ional specifications ar e prese nted here as a desirable first 
step towa rd defining the essen tial issues  in the  man ufactur e of live poliovirus 
vaccine. It  is real ized  th at  some of these specifications may not be att ain able 
in practice , but  the  committee believes th at  a sta tem ent  of an ideal goal makes 
a good sta rti ng  point in the effort to establ ish  final licensing  requireme nts. 
Fur ther mor e, such proposals at  this tim e should ass ist  prospective  man ufac ­
tur ers  in plan ning fo r produc tion and testing.

Indi vidual spons ors of the seve ral grou ps of attenu ate d poliovirus stra ins , 
prospect ive ma nuf acturers, and others wit h scientific  int ere st or responsibi lities  
in this field may wish to comment. Such comments,  both as  to the broad  out­
line and the detaile d specifications, are solicited and will be welcomed by the 
committee.

As w as emphasized  in the  summ ary rep ort of the  rec ent WHO-PAHO  meeting 
on live polio virus  vaccines,1 the  use of th is  prod uct represe nts a rad ica l de­
pa rtu re  from pre sen t pract ice in human prev entiv e medicine  in th at  the virus 
spre ads beyond those origina lly vaccinate d. In oth er words, the adm inistra tion 
of the  vaccine to individuals,  or a gro up of individuals,  does not rep res ent  a 
medical procedure confined to those individ uals alone, but can pote ntia lly crea te 
a sprea d of virus hopefully  due to aviru len t poliomyelitis virus . In  the  Soviet 
Union and elsewh ere, an announced plan  is to use these vaccines on lar ge  groups 
of people simul taneo usly,  thereby bla nke ting ent ire  area s with  the  attenuated  
str ain in questio n. This  prese nts quit e a differen t situ atio n from th at  which 
would per tain were  these  products now license d for sale in the  United States. 
With  the patient-p hysic ian rela tionship  which  we have, individu al p ati ent s would 
be given vaccine at  different times thereby per mit ting  wide r sj>read thro ugh  the 
community  and  possibly enta il a gre ate r num ber  of seria l passages . Thus, were 
the re any reve rsion toward virulence, it would be more  a pt  to  reve al its elf  in  the 
United  States than  in the programs visu alize d for  oth er count ries. Ap art  from 
the  medical and  epidemiological aspects  of the  adm inis trat ion  of such vaccines, 
we a lso have the  situ atio n of invo lunt ary vacc ination due to sprea d of the  virus, 
which imposes special  responsibility in rel ation to the control of genet ic stab ility  
of t he polioviru s st ra ins used.

A. SUMMARY OF PRESE NT STATUS

(1 ) Thre e set s of attenu ate d poliovirus str ains  have been proposed for  use as 
oral  vaccines. The Sabin strain s have  had exten sive field tri als  in Eas tern  
Europe,  Mexico, and  one type in Sin ga po re; the  Lederle-Cox str ain s have been 
widely used in La tin  Am eric a; and the Kopro wski type I str ain  has been used 
in a large tr ia l in the  Belgian Congo. However, no significa nt amo unt  of field 
infor mation is ava ilab le concerning the  Koprow ski type II strain , and only 
limite d info rma tion  is avail able  in relation to his type II I component.

(2 ) Ther e is considerable difference in the neuro  virulence for  monkeys  among 
the thr ee sets  of str ains  as determined by int rat ha lam ic and int ras pin al inocula­
tion. On thi s basis, the  Sabin group has an  adv anta ge over the other s, but  none 
of these str ain s is completely aviru len t when  inoculated into  monkeys by the 
int ras pin al r oute .

(3 ) No evidence has  been repo rted  to ind ica te th at  any of these vaccines pro­
duced any har m to those indiv idua ls to whom they were adm inis tere d. The 
degree of thoro ughn ess with  wh ich the  o bser vati ons were made has  var ied in dif­
ferent  studies.

(4 ) In some studies the abili ty of these st ra in s to multip ly with in the  human 
body and  thu s produ ce antibodies is less  than  could be expected on theoretic al 
grounds. Apparentl y a number of fac tor s ope rate  under field condi tions which 
may prevent alim entary  infection and  the  subse quen t development of immunity.

(5 ) A num ber of workers have  rep ort ed th at  viru s excreted  by vaccin ated

1 World Health Organ ization-Pan American Hea lth Organization joi nt meeting held In 
Washington, D.C., June  22-26. 1959, under the  tit le  “Conference on Live Poliovirus 
Vaccine.’’
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individuals  had shown increased neurovirulence for monkeys. There is con­
siderable disagreement among inves tigators as to the significance of these rever­
sions in virulence.

(6) Field experience with any stra in to date cannot be in terpre ted as afford­
ing reasonable proof t hat  the community of nonvaccinated persons will be free 
of danger from possible reversion of virulence in excreted virus under a great 
variety  of readily anticipa ted circumstances. This is one of the  most important 
unresolved problems.

(7) There is evidence which indicates tha t under some circumstances the 
simultaneous adminis tration of all three types of virus may be effective.

B. PROVISIONAL CRITERIA FOR ACCEPTABILITY OF STR AINS

To be considered for licensing, full documentation must be submitted for each 
strain.  This must include history of its  origin, laboratory manipulat ions during 
development and attenuation, and final charac teristics  regarding safety, potency, 
and effectiveness, including the field trial  findings on which these are based. 
Broad outline of these c riter ia is listed below. More detailed provisional specifi­
cations a re given in the appendix.
1. Safety

(а ) Tests for neuro virulence:
Minimal neurovirulence for monkeys (app. 1).

(б) Viremia in man:
Absence of capacity to produce viremia in man after oral feeding (app. 2).

(c) Genetic stabi lity:
Absence of capacity to reve rt to greater neurovirulence afte r passage 

in man. Consistency in mainta ining genetic markers (d, MS, t) with 
repeated human passage (app. 3).

(d) Field tests among susceptibles:
Freedom from harmul effects upon administration  to an adequate num­

ber of “triple negative” individuals under circumstances where adequate 
epidemiological surveillance of neurological illness has been maintained. 
(Many would feel tha t 100,000 is an adequate number.)

8. Potency and effectiveness:
(а) Ant igenicity :’

The consistent production of specific antibodies in 90 percent or more 
of inoculated “triple negative” susceptibles (app. 4).

(б) Effectiveness:
It  is now generally agreed that the production of specific antibodies is 

a presumptive indication of immunity. The need is paramount for an ade­
quate carefully designed plan to serve as a direct demonstration of effec­
tiveness in the field in large inoculated populations (app. 5).

C. PROVISIONAL SPECIFICATIONS APPLICABLE TO MANUFACTURE

(1) Establishment  of a seed virus system. The virus in the final product 
shall represent no more than three tissue culture  passages from the seed strain 
which has met the cr iteria  of acceptability (see B above), or whose immediate 
progeny have met these criteria.

(2) Proper isolation, housing, and conditioning of monkeys used in vaccine 
virus production (app. 6).

(3) Only primary monkey kidney tissue cultures to be used (app. 7).
(4) Processing shall be conducted in such a manner as to minimize the possi­

bility of contamination with various  infectious agents.
(5) Tissue culture production vessels shall at  no time be maintained at a 

temperature  above 36° C. during the course of virus propagation.
(6) Live poliovirus vaccines shall be extensively tested for the absence of 

adventitious infectious agents including Mycobacterium tuberculosis, Pox viruses, 
Lymphocytic Choriomeningitis Virus, ECHO Viruses, Coxsackie Viruses, B- 
virus and simian agents (app. 8).

(7) All personnel enter ing or working in live vaccine production areas  shall 
be rigidly controlled (app. 9).

(8) Live poliovirus vaccine shall be manufac tured in sepa rate facilities  
(app. 10).

2 I t has  been suggested th at  a term such as “capacity  to take” would be more appro­
priate.
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D. ADDITIONAL REQUIREMENTS FOR LICENSING

A dem onstrat ion shall be made of consis tency of production for  five consecu­
tive  lots  usin g production fac iliti es (se e C (8 ) above ) in the ir preparatio n. The 
test ing of each of these five lots sha ll include—

(1 ) Tests for monkey neur ovirulen ce;
(2 ) Charact erizatio n of each  lot  by means of tissu e culture markers;

and
(3 ) Dete rmin ation  of ant ige nic  potency for hum an subj ects  (app. 4) .

Item (3 ) may be omitted  fo r subs eque nt lots with  the same str ain  aft er the
ini tia l dem onst ratio n of consistency bu t should be appl ied perio dically ther eafter.

E. RECOMMENDATIONS

(1 ) Evalua tion  of pres ent new da ta : It  is recommended th at  a small staff 
group be assign ed the respo nsib ility  of consolidat ing and eva lua ting  all of the 
ava ilab le published data , and th at  which will become ava ilab le as a resu lt of 
the PAHO Conference, and th at  w hich will resu lt from stud ies in progress during 
the  poliom yelitis  season of 1959. Th is evalu ation  would be orie nted  in direct 
rela tion  to the  above specifications. Tra vel to are as where  field programs and 
oth er studies are  in progre ss might be indicated as opp ortu nities present 
themselves.

(2 ) Conduct of new studies: The  PH S should encourage add itio nal  studies of 
live polio virus  vaccines direc ted tow ard  obtaining answ ers to problems reflected 
in thi s repo rt.

Resp ectfu lly submit ted by the  P ubl ic Hea lth Service Commit tee on Live Polio­
viru s Vaccine.

David Bod ian .
W il li am  McD. H am mo n. 
Alexander  D. Lan gm ui r. 
J os ep h L. Met.n ic k .
R oderick Mur ray, Chairman. 
J oh n R. P au l.

Aug us t 12, 1959.
A p pe n d ix  1

T ests  for Neurovirulenc e by I ntr acerebr al and  I nt ra sp in al  I nocul ation  
of  Mon ke ys

At l ea st five monkeys pe r d ilut ion should be inoculate d int ras pin ally and 10 per  
dilu tion  intr ath ala mical ly in pa ral lel  with similar  groups inoculated  with  a 
selected  refe rence atte nua ted  virus . Undiluted ma ter ial  and ma ter ial  diluted  
thro ugh IO""* should be used for  the int ras pin al inoculations, and undiluted and 
10_1 dilu ted  ma teri al should be used  for the int rathal am ic inocu lations. The 
inoc ulati on dilutions should be spaced a t tenfold  inte rva ls and the  undiluted 
ma ter ial  should  have a tit er  o f at  leas t 10T 0 TCD™ per  milli liter . Only monkeys 
which show gross evidence of inoc ulati on into the  thalam us or microscopic evi­
dence of inoculation into  the gray  m at ter of the  lumbar cord will be considered 
valid. No virus shall  be considered  sat isfa ctory unles s its neuro virulence is 
no greater  than th at  shown by the  selected refere nce stra in.

Histopathologic examination shall be made of the  lumbar cord, cervica l cord, 
lower medu lla, upper medulla, and mesencephalon.

Evidence of degree of neurovirulence shall  be determined  by the  number of 
animals at  each dilution  showing lesions, by the  s everi ty of the lesions  seen, and 
by the ra te  of occurrence of paral ysi s not  att rib uta ble  to the mecha nical injur y 
of inocu lation procedures.

This  test  shall  be ca rrie d out  on (a )  the  seed virus, and (i>) a sample  of each 
lot of the  final product.

It is realized tha t lesions in the  brain s and cords of monkeys may be caused 
by age nts  oth er than poliovirus. Howeve r, since it may be impossible to deter­
mine wh eth er these  ag ents  are in th e ma ter ial  tested , it is felt  th at  any monkeys 
showing  lesions shall be considered  positive. In anim als inoculate d by the 
tha lam ic route , it is also desi rable to  ascerta in, if possible, wh eth er the dist ribu ­
tion and  histological natur e of the  lesions are  chara cte ris tic  of poliovirus 
infection .

In add ition, samples of the final prod uct should be exam ined and compared 
with  the  seed virus  for the  esta blis hed  in vitro  mar kers  of viru lenc e and other  
dist ing uishab le charac teristic s of the subs train s. Seed viru s and  final products 
should be iden tica l in all such respects.
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Appe ndix 2

A bse nce of V ir em ia  in  M a n

Fai lure to give rise  to virem ia is a cha rac ter ist ic which is gene rally  accep ted 
as being a necess ary Indicat ion of safety.

This cha rac ter isti c shou ld be tested  in at  leas t 10 triply  negativ e human sub­
jec ts who are  shown to become infected af te r viru s feeding, and who should  be 
bled daily  on the 3d to 10t h days af te r feeding. Und ilute d blood serum  speci­
mens should each be tes ted  in 10 sensit ive tissu e cu ltu re units,  using 0.5 mill i­
lit er  of serum. As a control for the sens itiv ity of cultu res, 10 tissu e cul tur e 
pre par atio ns should be inoculated with  reference vir us using 5 cul ture  doses.

Appe ndix  3

G en et ic  Sta bil it y , Mark er s

A . GE NE TIC ST A BIL IT Y

The imp orta nt cri ter ion  of stab ility  of att enu ate d polio virus strain s demands 
that,  during the  course  of an induced alim entary  infe ction in man, the  infected 
poliovirus str ain  shal l not  rev ert  to a virule nt form, and  thi s same degree  of 
stabil ity  should continue to be reta ined  by the  str ains  af te r severa l human 
passages.

Demonstra tion of sta bil ity  calls for the  consecutive  isola tion of the infec ting  
str ains  of attenu ate d polioviru s from the inte stin al tra ct  of the vaccinees at  
appr oxim ately  weekly int erv als  f or a period of 1 month. A ser ies of te sts  sh ould 
be set  up to compare the  cha rac ter isti cs of the str ain fed to that  of the str ains  
recovered. The tes ts sha ll be done on the orig inal fecal specimen, if possible, 
and  on the first or second (M.K .) tissu e cul ture ma ter ial  and should include: 
The use of markers designed to detect avirulen ce (d, MS and t ma rke rs)  as  well 
as disc riminato ry neur ovirule nce  tests  to be car ried  out  in monkeys inocu lated  
int racerebra lly and int ras pin all y (app. 1) . Any str ain which appears  to have 
reverte d to an unusual degree of inc reased virulence sha ll be considered as f ailing 
to meet this  test.

The same procedure is required  for the test ing  of each candida te str ain in 
la te r human passages. The demo nstra tion of ac tua l cross-infection from a 
vaccinee  to a suscep tible con tac t is required for the second passag e and, in turn , 
the  infec ted contact may pas s along his infection  to  produce a thi rd passage. The 
str ain of att enu ate d polioviru ses from these  infect ed individu als should be re­
covered durin g the second week of th ese alim enta ry infect ions, if possible.

If  it is necessa ry to ca rry out human passag e tri als  und er experimen tal condi­
tions, samples of posit ive hum an feces should be given in a suitable dose to a 
susce ptible  subject  an d pass age  virus  again recovered in testing.

The  demo nstra tion of sta bil ity  of an attenuated  polio virus  for use in a vac­
cine is only wa rra nte d whe n at  leas t 10 recovered st ra in s from vaccinees and 
10 from second to fou rth  hum an oral passage s have been shown either to ret ain  
their original cha rac ter  of avirulen ce or have not deviate d to an unusual  degree 
in increa sed neur oviru lence for  the  monkey. Sim ilar cr ite ria  shall obtain for the 
oth er genetic mark ers.

B. D EFIN IT IO N  OF M ARKER S,  IN CLU DIN G  T H E  d ,  M S,  A N D 't  T IS S U E  CU LT UR E M ARK ER S

Str ain s positive fo r th ese  chara cte rs are  general ly n euro viru lent.
In all tissu e cultu re tes ts it is essential th at  refe rence NIH attenuated  

and  viru lent  strain s be inclu ded as controls in order to establish  the  val idit y 
of each test. The res ult s ar e calcu lated  by indicating  the degree of ‘“atte nu ­
ati on ” as m easured  a gai nst  the refere nce NIH  a tte nu ate d strain .

d ma rke r
Str ain s which grow rea dily at  low concentrations of bicar bona te und er 

ag ar  are  classified as d+  in con trast to the  d — st ra in s which exhibit  de­
layed growth unde r the  sam e conditions. The tes t may be run  in pla tes  in 
a CO2 incubator (Vogt, Dulbecco, and Wenne r) or in stopp ered bott les in an 
ord ina ry incub ator (H siu ng  and Melnick).
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MS  marker
Strains which grow more  read ily on M'S cells are classified as MS + in 

contr ast  to the MS— str ain s. The tes t may be run  in tube cultu res or in 
bot tle cultu res under ag ar  (Kand a and Melniek).
t marker

Strains which grow read ily  at  40° C. a re classified as t+  in con tras t to the  t — 
str ains  which fai l to grow a t th is temperatur e. The  tes t may be run in tube 
cul tures (Lwoff) or in bottle s.
Serological marker (no t a tes t for genetic stabil ity)

In  addition  to the sta nd ard test s for dete rmining type specificity, each 
st ra in  should have its  serological  K value  determined (McB ride) . This  tes t 
is based on the ra te  at  which a str ain  is neu tral ized  by antiserum. I t is not  
a mep'mre of neu rovirulence; for  att enuat ed and vir ulent sublines  of the 
same str ain  possess the  same  K value. However, it  may be a useful  label 
for following a str ain through human passages regard less  of any potentia l 
increase s in neurovirulence which may be revea led by other methods.

Appe ndix 4

Antigenicity

Some atte nua ted  polioviru s str ain s have lost  thei r abil ity to infect man 
by ora l adminis trat ion.  Accordingly , the re should be a demonstration  in the 
case of each of the  firs t five batches of the product for the  virus to multip ly 
in the  alim entary trac t and thu s to produce type specific neutralizin g an ti­
body in 90 perc ent or  more  of susceptibles when adm inis tered oral ly in the 
recommended dose.

The  size of the group of subj ects  recommended for  the test ing of each polio­
virus type should be sta tis tic all y adequate.

Appe ndix 5

Effectiveness

Live  poliovirus  vaccines presen t a serious problem to the  inves tigator who 
wishes to conduct a cont rolled field tria l. The capacity  of such viruses to 
spread  among contacts mea ns th at  some uninoculated control subjects will be­
come infected and thus presumably  immunized. Fur thermo re, the  size of the 
popu lation that  must be planne d in a control led study would seem to be un­
rea list ica lly  large.

The design of an ade quate  field tri al  is stil l one of the  most urge nt points 
fo r investigation . In such an evalu ation  of effectiveness it will be necessary 
to res ort  to mass immunization  of large  population groups  and depend upon 
the  demonstration  of consistently low att ack rat es  of paralyti c poliomyelit is 
in contrast  to expectancy based  on care ful epidemiological estim ates of past 
experience. In most areas the normal var iati on of incidences from yea r to 
year is such that  relia ble est ima tes of expectancy can only be projec ted over 
a number of years. The refo re, adeq uate  measures of effectiveness may tak e a 
long time to be demonstrated . Othe r measures of effectiveness such as change 
in the  age selection of paral yti c poliomyelitis and change  in the ratio of pa ra ­
lyti c to nonparaly tic cases may also have a place in the demonstra tion of effec­
tiveness.

Appe ndix 6

H O U 8IN G  AN I) H A N D LIN G  OF M O N K EY S

Monkeys to be used for  th e produc tion of live poliovirus  vaccine shall  be 
isolated  in indiv idual  cages  fo r at leas t 6 weeks  pr ior  to use in the manu­
fac ture  of the  vaccine. Such monkeys shal l be nega tive to tuberculin prio r 
to thi s period. The dea th rat e, excluding  accid enta l dea ths,  shall not exceed 
5 percen t for any group durin g this period.
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Appendix 7

T ypes of T is su e  Culture  P reparation P er mi ssible

Only primary monkey kidney tissue cultures may be used in the prepara ­
tion of live poliovirus vaccine. The use of continuous line cells is specifically 
prohibited. Introduct ion of continuous line cells into production areas is like­
wise prohibited.

Appen dix 8

P resenc e of Adventit iou s Agents Derived F rom Monkey K idn eys

The presence of adventi tious agents derived from monkey kidneys represents  
a potentially serious matter  in the manufacture and testing of live poliomye­
litis  vaccine. Over 40 simian agents, including B-virus have been encountered 
in the routine testing of killed poliomyelitis vaccine. These have shown up in 
trypsinized monkey kidney tissue culture preparat ions. In  the testing of killed 
poliovirus vaccine, the assumption is made tha t the adventitious  viruses de­
tected are potentially present in the vaccine itself unless it can be shown that 
they were undoubtedly original ly present in the  tissue cu lture  test system. Proof 
that they are contaminants in  the  test system rests  upon (1) previous experience 
with  the agent, (2) demonstration tha t the agent occurred in uninoculated con­
trol tissue culture bottles or tubes, (3) demonstration tha t the agent is much 
more readily inactivated than the polioviruses so that its presence in living form 
in the final vaccine is improbable. In this connection it should be noted tha t 
while formaldehyde a t 37° C. requires approximately  72 hours to decrease the 
titer of poliovirus from 10"* to 10°, this is accomplished in the case of most of 
the simian agents encountered (including B-virus) in approximately 20 hours 
or less.

Little is known of the pathogenicity of any of these agents for man except 
in the case of B-virus and even here the minimum infecting dose is not known. 
Most of the human cases of B-virus infection have occurred as a result of ex­
posure to the presumably infected monkeys. However, there is one authenti ­
cated case in which the individual was not exposed to monkey and is believed 
to have developed his infection from monkey kidney tissue  cu lture preparations 
which he was handling.

In addition to the recognized tests for tubercle bacilli, LCM virus and B-virus 
(by inoculation of rabbits) it  is suggested tha t the following be taken into con­
siderat ion in developing stand ards for the presence or absence of such agents.

(1) The monkeys used should be indivdually isolated and housed for a t least 
6 weeks prior to use for the manufac ture of live poliomyelitis vaccine. At the 
time of sacrifice they should be thoroughly examined by a competent veterinar ian 
having experience with diseases  of monkeys for the presence of signs or symi>- 
toms indicative of ill heal th particularly for the presence of herpeslike lesions, 
eruptions or plaques in and around the mouth, in the buccal cavity or on the 
gums, or signs of conjunctivitis.

(2) Kidneys from individual monkeys should be trypsinized  and processed 
separately.

(3) Tissue culture growth bottles should be observed for  evidence of degen­
eration for at  least 3 days prio r to inoculation with the seed virus.

(4) Twenty-five percent of the bottles should be control bottles and held for 
a period of 3 weeks.

(5) Virus fluids should be passed through bacteria-excluding filters aft er 
harvesting. Samples for testing by inoculation into rabbits, adul t mice, suckling 
mice, guinea pigs, and for testing by tissue culture methods, should be removed 
immediately after harvesting and prior to fur the r processing. The required 
tests  should be conducted withou t delay.

(6) The virus fluids should then be kept a t 37° C. fo r 24 hours.
(7) At least 500 millil iters of undiluted virus should be tested in monkey 

kidney tissue culture preparations after neutra lization of polioviruses by high 
tit er  specific nonmonkey sera. The immunizing antigens used for the prepara­
tion of such sera should be grown in a human cell line to minimize the presence 
of simian virus antibodies in  the neutralizing ant isera.

(8) At least 500 millilite rs of undiluted virus should be tested in dog tissue 
culture preparations  for the presence of measles virus.

(9) At least 500 milli liters of undiluted virus shall be tested in rabbit  tissue 
culture preparations for the presence of B-virus.
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Appendix 9
Personnel in  L ive P oliovirus Vaccine Production Areas

Personnel while w orking in live poliovirus vaccine ma nuf acturing are a may not  
work  with other infectiou s agents at  any time  in any labo ratory. All pe rsonnel 
sha ll have been vaccina ted aga ins t poliomyelitis. Only personnel actu ally con­
cerned with  prop agat ion of the culture, produ ction  of the  vaccine, and un it 
maintenance , shall  be allow ed in live vaccine ma nu fac tur ing  areas dur ing  the 
inte rva l when active work  is in progress.  Casu al vis itors sha ll be excluded from 
such  unit s at  all  times. St ree t clothing, includ ing shoes, shal l be replaced by 
sui tab le labo rato ry clothing  before entering  a live vir us manufactu ring  unit.

Appendix 10
Separation  of Production Facilities

Specific space shall be se t aside  for work wit h live polioviru s vaccine. To 
minimize  the haz ard  of cont ami nati on such space sha ll be isolate d either in a 
sep ara te building, or in a sep ara te wing of a buildin g, or in qua rters a t the 
blind  end of a cor rido r so situ ate d as to be an inde pend ent unit. Such a 
sep ara te uni t is defined as the  space for vaccine  pre par ation including cul ture 
methods, media, incubation,  filling into conta iners,  medi a production,  cleaning 
and steri liza tion  of glas swa re. Test proced ures which pote ntial ly involve the  
presen ce of micro-organism s, includ ing viruses other th an  the  vaccine strain s, 
or the  use of tissu e cu ltu re cell lines othe r tha n pri ma ry cultur es, may not  be 
car ried out in live poliov irus vaccine production area s.

Appendix D

[From  Pub lic Heal th Reports, November 1959]

L ive P oliom yelitis Vaccine Status

(Stateme nt by Leroy E. Burney , Surgeon General, Public Heal th Service, 
August 28,19 59 )

The present sta tus of att en ua ted live poliovirus vaccines has  been reported by 
the  Public Hea lth Service’s Committee on Live Poliovirus Vaccine, hea ded by Dr. 
Roderick Murray, Chief of the Service’s Division of Biologies Standards .

The  committee has revie wed the rapid ly accumu latin g da ta on the develop­
men t and field use of att en ua ted live poliovi rus vaccines  and  has considered the 
initial problems involved in the pre par atio n of prov ision al specification for  the ir 
production. It  has  been given responsibi lity for eva lua ting a ll availa ble info rma ­
tion, for  determ ining wh at add itio nal  information is needed, and, wher e neces­
sary , for  init iating stud ies to supply the  answ ers to ques tions  th at  must  be re­
solved before licensing can be recommended.

If  energetic efforts  are  continu ed to find answ ers to the  remaining techn ical 
questions concerning safe ty, effectiveness, and ma nuf act uri ng procedures, one 
or more of the three vacci nes now’ being proposed may be under production 
wi thin 1 to 2 years. Meanw hile, in the Salk vaccine  there already is at hand 
at  potent  weapon whose val ue and effectiveness have been proved. I contin ue 
to urge  all persons, pa rticu lar ly those unde r 40 yea rs of age, to complete the ir 
series of Salk injec tions so th at  no one will rema in unp rotected  at the time  of 
the  nex t poliomyelitis season .

The sta tus  of live polio virus vaccine as reviewed by th e committ ee fol low s:
1. Thre e sets of att en ua ted  poliovirus str ain s have been proposed for use as 

oral vaccines. The Sabin st ra in s (Dr . Albe rt Sabin, Univers ity of Cin cinn ati) 
have all had extensive field tri als in Ea ste rn Europ e, Mexico, and Singapore. 
The  Lederle  strain s (Dr. He ral d Cox, Leder le La bo rat ori es)  have been widely 
used in Latin  America. The Koprowski type  1 str ain (D r. Hilary  Koprowski, 
W ist ar  Inst itutes, Ph ila delph ia)  has been used in a large tri al in the Belgian 
Congo. However, no si gnifi cant  am ount of field info rma tion  is availa ble concern­
ing  Koprowski’s type 2 str ain , and only limite d info rma tion  is available in rela­
tion to his type 3  component.

2. There is considerable diffe rence  in the  neur oviru lence or damaging effect on 
nerve cells for  monkeys of the  thr ee  sets of str ain s as determin ed by intr ath ae-  
amic  a nd intr aspinal  inoc ulation. On thi s basis, the  Sabin  group has  an advan-
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tage over the others, but none c* these strains is completely nonvirulent when 
inoculated in to monkeys by the  intraspinal route.

3. No evidence has been reported to indicate that  any of these vaccines pro­
duced any harm to the individuals to whom they were administered. The 
thoroughness with which the observations were made has varied in different 
studies.

4. In some studies the  ability of these strains to multiply and thus produce 
antibodies is less than  could be expected on theoretical grounds. Apparently a 
number of factors  operate in the field which may prevent alimentary infection 
and the subsequent development of immunity.

5. A number of workers have reported tha t virus excreted by vaccinated indi­
viduals has shown increased neurovirulence for monkeys. There is considerable 
disagreement among investiga tors as to the significance of these reversions in 
virulence.

6. Field experience with any strain to date cannot be interpreted as affording 
reasonable proof tha t the community of nonvaccinated persons will be free of 
danger from possible reversion of virulence in excreted virus under a grea t 
variety  of readily antic ipated  circumstances. This is one of the  most important 
unresolved problems.

7. There is evidence which indicates th at under some circumstances the simul­
taneous administration of all three types of virus may be effective.

The committee reported the following major problems which remain to be 
solved before definitive decisions can be made regarding  licensing:

1. The significance of increased neurovirulence fo r monkeys of virus  excreted 
by vaccinated individuals.

2. The demonstration of adequate measures of effectiveness of live poliovirus 
vaccines in field tria ls which, to be definitive, must involve large population 
groups. The capacity of the virus to spread among contacts means that in such 
a controlled field trial some nonvaccinated controls will become infected and 
thus presumably become immune—a complicating factor in such a study.

3. The development of standards to determine the possible presence or absence 
of stray  agents in the vaccine. More than 40 simian agents, including B-virus, 
have been encountered in the routine testing of killed poliovirus vaccine. These 
are  derived from the monkey tissues used. Little  is known of their  patho­
genicity for man except B-virus, and even for this the minimum infecting dose 
is not known.

4. The establishment of carefully designed and evaluated studies to demon­
strate  the production of specific antibodies in 90 percent or more of inoculated 
susceptibles in order to assu re the potency of such vaccines.

Appen dix E

R ecommend ations  R el at ing to th e Manufacture  of L ive P oliovirus Vaccin e

a. cr ite ria for accep tab ilit y of st ra in s

Full documentation must be submitted for each strain. This must include: 
history  of i ts origin, laboratory manipulations during development and attenua ­
tion, and full characteris tics regarding safety, potency, and effectiveness, includ­
ing the field tri al findings on which these are based.
1. Safety

(a) Tests for neurovirulence by intracerebral and intraspinal  inoculation of 
monkeys.—At least 5 monkeys per dilution should be inoculated intraspinally and 
10 per dilution intrathalam ically in parallel with similar  groups inoculated with 
a selected reference a ttenuate d virus. Undiluted mate rial and material  diluted 
through 10"‘ should be used for the intraspinal inoculations, and undiluted and 
10-1 diluted material  should be used for the intra thalamic inoculations. The 
inoculation dilutions should be spaced at tenfold intervals and the undiluted 
material should have a titer of a t least 107 0 TCD m per millil iter when tit ered in 
comparison with the NIH standard polio vaccine preparat ion. Only monkeys 
which show gross evidence of inoculation into the thalam us or microscopic evi­
dence of inoculation into the gray matter of the lumbar  cord will be considered 
valid.

No virus shall be considered satisfactory unless its  neurovirulence is no 
greater  than tha t shown by the selected reference strain.
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Histopa tholog ic examin atio n shall  be m ade of the  lum bar  cord, cervical  cord, 
lower  medulla, u pper medulla, and mesencephalon.

Evidence of degree of neurovirulence  shal l be determined by the number  of 
anim als at  each dilu tion  showing  lesions, by the  severity of the lesions seen, 
and  by the ra te  of occurrence of para lysi s not at tri bu table to the  mechanical 
injury  of inocula tion procedures .

This tes t shall be carrie d out on (a)  the  seed virus, and (ft) a sample of each 
lot of the  final product.

Any monkeys showing  lesions other tha n those att rib uta ble  to a ste rile 
inoculum shall  be considered  positive. In animals inocu lated  by the tha lam ic 
route, it is desi rable to ascerta in whe ther  the  dis trib ution and histological 
na tur e of the lesions are  charac ter ist ic of poliovirus infection.

(ft) Viremia in man.— This cha rac ter isti c should be test ed sepa rately for  each 
str ain  in at  leas t 30 tri ply negat ive human subj ects  who are shown to become 
infected  af ter  virus  feeding, and  who should be bled dai ly on the 3d to 10th 
days  aft er feeding. Und iluted blood serum specimens should each be tested in 
10 sensitive tissue cultu re units, using 0.5 m illi lite r of serum. As a control for  
the sensi tivity  of cul ture s, 10 tissue cul ture pre parat ion s should be inoculated 
with reference viru s using 5 cul ture  doses. Not more  than  one of the subjects  
should show viremia.

(c) Genetic stabili ty.— Strai ns  mus t show absence of capacity to revert to 
significant neurovirulence a fter  passage in man.

(d)  Field tests  among suscept ibles.— Freedom  from harmfu l effects upon ad ­
ministra tion  to approx ima tely  100,000 “trip le-negative” individual s under ci r­
cumstances where  adequate epidemiological surveillance of neurological illness 
has  been maintained .
2. Potency and effec tiveness

(a) Antigenicity (or capacity to take).—There should  be a demonst ration 
in the  case of each of the  fir st five batches of the prod uct for  the virus to mu lti­
ply in the alim enta ry tr ac t and thus  to produce type specific neutral izing an ti­
body in 90 percent or more of susceptib les when adm inis tered orally in the  
recommended dose.

The size of the group of subjects recommended for  the  testing of each polio 
virus type should be s tat ist ica lly  adequate.

(ft) Effect iveness.—The  production  of specific antibodies is accepted  as a 
presumptive indication  of immuni ty.

B. SPECIFICATIONS APPLICABLE TO MANUFACTURE

The following require ments shal l apply to each lot of vaccine produced.
1. Establishme nt o f a seed v iru s syste m

The virus  in the  final pro duct shall represen t no more tha n three t issue culture  
passages from the seed st ra in  which has  met the cr ite ria  of acceptability, or 
whose immedia te progeny have  met these c rite ria .
2. Housing, handling, and condi tioning of  monkeys

Monkeys to be used fo r the produc tion of live polioviru s vaccine shall  be 
isola ted in individual cages  closed on all sides  excep t the front for  at  leas t 6 
weeks prio r to use in the  manuf acture  of the  vaccine. Such monkeys shal l be 
negat ive to tu berculin  p rio r to thi s period. The dea th rate, excluding accid enta l 
deaths, shall not exceed 5 percen t per month for  any  selected group during thi s 
period.
S. Types  o f tissue culture preparation permiss ible

Only monkey kidney  tis sue cultures  may be used in the  prep aration of live 
poliovi rus vaccine. The use of continuous line  cells is specifically prohibited.  
Introduction of cont inuous line  cells into  production are as is likewise pro­
hibited.
4- Possibility  of contaminat ion during  processing to be minim ized

Process ing shall be conduc ted in such a manner as to minimize  the possibility 
of contamination  wi th v arious infectious  agents.
5. Temperature of incubation

Tissue cultu re production  vessels shall  at  no time be maintain ed at  a  tem pera­
ture  above 36° C. during  th e course  of virus  propagation.
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6. Presence of adventitious agents  derived from monkey kidneys

Live poliovirus vaccines shall be extensively tested for the absence of adven­
titious  infectious agents including Mycobacterium tuberculosis, pox viruses, 
lymphocytic choriomeningitis virus, ECHO viruses, Coxsackie viruses, B-virus, 
and other simian agents.

In addition to the recognized tests  for tubercle bacilli, LCM virus, and B-virus 
(by inoculation of rabb its) , the following procedures and test s will be followed:

(o ) At the time of sacrifice, monkeys should be thoroughly examined by a 
competent veterinar ian having experience with diseases of monkeys for the 
presence of signs or symptoms indicative of ill health, part icula rly for evidence 
of tuberculosis and for the presence of herpeslike lesions, eruptions or plaques 
in and around the mouth, in the buccal cavity or on the gums, or signs of 
conjunctivitis.

(ft) Kidneys from individual monkeys should be trypsinized and processed 
separately.

(c ) Tissue culture growth bottles should be observed for  evidence of degener­
ation for not less than 3 days prio r to inoculation with the seed virus. The fluid 
changes should be tested in monkey kidney cells, human cells, and in rabbit 
kidney cells.

(d ) Twenty-five percent of the bottles should be control bottles and held and 
examined for a period of 3 weeks. At the end of the period, th e fluids should be 
tested in the same way as the fluids in (c ) above. The tissue culture  bottles 
shall be examined for the presence of hemadsorption viruses by the addition of 
guinea pig red blood cells.

(e ) After  harvesting, virus fluids should be passed through filters having a 
porosity of Seitz ST-1. Samples for testing by inoculation into rabbits, adult 
mice, suckling mice, guinea pigs, and for testing by tissue cu lture  methods, should 
be removed immediately after harvesting and prior to filtratio n and furth er 
processing, except that  mater ials frozen a few minutes afte r harvesting may be 
tested on thawing. The required tests should be conducted witho ut delay.

(/ ) At leas t 500 milli liters 1 of undiluted virus should be tes ted in monkey t is­
sue culture preparations afte r neutra lization of poliovirus by high titer  specific 
nonmonkey sera. The immunizing antigens used for the prepara tion of such 
sera should be grown in a human cell line to minimize the presence of simian 
virus antibodies in the neutr alizing antisera.

(g ) At least  500 mil lili ters 1 of undiluted virus should be te sted in dog tissue 
cultu re preparations for the presence of measles virus. In the absense of sensi­
tive dog kidney cells the requir ed volume of material neutralized with high 
tite r poliovirus antibody may be te sted in human cells.

(A) At least  500 mil lilit ers1 of undiluted virus shall be tested in rabbit tissue 
culture prep arations for the presense  of B-virus.
7. Neurovirulence in monkeys

Each lot shal l be tested for neurovirulence in monkeys as set fo rth in A (1 ) ( a ).
8. Genetic markers

Each lot shall be tested for genetic markers in paralle l with the seed virus.
(a ) d marker.—Strains  which grow readily at low concentrations of bicar­

bonate un der agar a re classified as d+  in contrast to the d — stra ins which exhibit 
delayed growth under the same conditions. The test may be run in p lates in a 
CO2 incubator (Vogt, Dulbecco, and Wenner) or in stoppered bottles in an 
ordina ry incubator (Hsiung and Melnick).

(ft) MS marker.— Strain s which grow more readily on MS cells are classi­
fied as MS+ in contrast to the MS— strains. The test may be run in tube 
cultures or in bottle cultures under ag ar ( Kanda and M elnick ).

(c ) t marker.—Strains which grow readily at  40° C. are  classified at t+  
in cont rast  to the t— stra ins which fail to grow at  this temperature. The 
test may be run  in tube cultures (Lwoff) or in bottles.

In all tissu e culture tests  it is essential tha t reference NIH attenuated  and 
virulent stra ins  be included as controls in order to establish the validity of each 
test. The results are calculated by indicating the degree of “attenuat ion” as 
measured against the reference NIH  attenuated s train.

1 E it h e r as  a sin gle am ou nt  of  th e  to ta l pool  or  th e su m of  th e  te s ts  p ro port io nat el y  done  on  in div id ual  har ves ts  or  su bp oo ls .
68 77 6 O—<51------23
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9. Pers onn el in live poliovirus vacc ine production  are as

Perso nnel while working in live poliov irus vaccine man ufactur ing area s 
may not  work  with othe r infe ctio us age nts  in any othe r labora tory  durin g the 
same 24-ho ur period. All pers onne l shall  have been vacc inate d agai nst polio­
myelitis . Only personnel ac tua lly  concerned with  propaga tion  of the  culture,  
produ ction of the vaccine, and  un it mainte nance , shal l be allow ed in live vaccine 
ma nuf acturing a rea s during  the int erva l when active work is in progress.  Casual 
vis itor s shal l be excluded from  such  un its  at all times and  al l oth ers  having busi­
ness in such are as shall only be adm itte d under supervision. Stre et clothing, 
inclu ding shoes, shall be r eplaced by suita ble laboratory  clothing before enter ing 
a live vi rus  m anufactu ring  unit .

10. Separ atio n of produ ction fac ilit ies
Specific space which may be individual or mult iple uni ts sha ll be set aside 

for work  with  live polioviru s vaccin e. To minimize the  ha zard  of contamina­
tion, work space shall be i sola ted eit he r in a sep ara te build ing or buildings  in  a 
sep ara te wing of a building, or in qu art ers  at the  blind end of a corri dor so 
situa ted  as to be an indep enden t uni t. Such a sep ara te un it is defined as the 
space for  vaccine prep arat ion including cul ture  methods, tiss ue  cul ture  produc­
tion, incub ation,  and filling into  cont ainers. Test procedur es which potentially 
involve the  presence of micro-organ isms including viru ses oth er tha n the  vaccine 
stra ins , or the use of tissue cu ltu re cell lines oth er tha n pri ma ry cultures , may 
not be carr ied  out  in live  polioviru s vaccine production areas.

C. ADDIT IONAL RE QU IREM EN TS  FOR LI CE NSI NG

A dem onst ratio n shall l>e ma de of consistency of production for  five consecutive 
lots  usin g production fac iliti es in th ei r p reparat ion. The tes tin g of each of these 
five lot shal l inc lud e:

(1 ) Tests for monkey neurovi rulence as set for th in A (l ) (a ).
(2 ) Charact erizatio n of each lo t by means of tissu e cul tur e mar kers  as set 

for  in 8.
(3 ) Dete rmin ation  of ant ige nic  potency for huma n subje cts as set fort h in 

A (2 ) (a ) .
Roderick Murray, M.D., 

Director, Division of Biologies S tand ards .

Appendix F

The following arti cle by Dr. Leroy  E. Burney, Surgeon General of the Public 
He alth Service, reproduc ed as it app ears in the December 18 Issue of th e Jou rna l 
of the  American  Medical Assoc iation, summa rizes the Publ ic Hea lth Service's 
obse rvat ions on th e c urr ent s ta tu s of th e live polio v irus  va cc ine :

“Current Status of L ive Polio Virus  Vaccine

“A considerable  fund  of info rma tion  has been accumu latin g on the proper ties 
of live-v irus poliomyelitis vaccin es and  on the use of these  vaccines in human 
beings. The recent publ icati on of the proceedings of the conference on live polio 
virus vaccines, held in Wash ingto n. D.C., Jun e 22-2 6, 1959. und er the auspices 
of the  World Health Org aniz atio n and the Pan American Health Organiza tion, 
provides a good op portunity to review the c urrent  s tat e of knowledge.

“The  proceedings contain progress repo rts on field studie s of these vaccines 
now unde rway  in coun tries  i n Europ e. Asia, a nd South America . Gre at numbers 
of people have been vaccina ted in the  U.S.S.R. and elsewh ere. In general , the 
rep ort s indi cate  a good record of safe ty for the  vaccines  und er tria l, althou gh 
the  ex ten t of surveillance an d f ollowup study  is somew hat u nclear.

“The  atte nuate d live viru ses  used in these vaccines have lost the power to 
produ ce disease through a proce ss of selective  cul tiva tion  in the laboratory. 
They can, however, be tra ns mi tte d by persons who have ingested  them to others 
thro ugh  na tur al means. On th is  point, the confere nce rep ort  noted. 'The use of 
a prod uct tha t spreads beyond thos e origin ally vacc inate d repr esen ts a radical 
de partu re from present pra ctic e in human preve ntive  medicine. ’

“I t has  been main taine d th at  thi s might be a usef ul cha rac ter isti c unde r 
certa in circumstances,  i.e.. if the re were assu ranc e that  the  virus would remain 
in an  atte nuate d sta te af te r passage throu gh the  hum an inte stin al tract. A
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numbe r of rep orts  pre sen ted  at  the conference, however , including those of Mel- 
nick, Verlinde, Smoro dints ev, and Stu art -Harr is,  indi cate d a pote ntial  in  at  l ea st 
some of the vaccin e v iruses  under consid eratio n for  reversion  to  virulence . Thi s 
suggests a strong need for  fu rth er study of the vaccines  before they can be 
recommended for  gen era l use. The problem of reve rsion to virulence has been 
highlighted  aga in in a recent repo rt by Melnick and  cow orke rs( 2 ).

“The principa l problem , therefo re, in eva lua ting  the  ulti mate safe ty of live 
polio virus  vaccines  is the  possibility of the spread  of virus, coupled with  its  
potenti ality for  rev ersion to virulence.

“In  Jun e 1958, the  Pub lic Heal th Service esta blis hed  a committee on live polio 
viru s vaccines, composed of expe rts in the fields of virology and immunology 
from  with in and out side the  Government. This  committee has been closely 
following developm ents relating to live-virus vaccines , both in the labora tory  and  
in field trials  in var iou s pa rts  of the world. The grou p recen tly dra fted recom ­
mendations ( 3 ) pe rta ini ng  to the problems which mu st be solved before licens ing 
of a commercially  pro duce d vaccine can be considered.

“In addit ion to prov idin g sati sfac tory  result s of field tria ls, a vaccine designed 
for  general use must mee t certa in labo rato ry tests . Such test s represen t the  only 
expe rime ntal cr ite ria  ava ilab le for the  contin ued control of indivi dual lots of 
vaccine a s they are  produced  by t he man ufactur ers.

“One crite rion  is based  on the vaccine ’s degree of neuro virulence fo r monkeys. 
As the recen t confere nce rep ort disclosed, result s obta ined  by d ifferent inv esti ga­
tor s have varied considerably. In ord er to obtain com para tive info rma tion  on 
the  three sets of str ains  (Sabin, Cox, and  Kop row ski)  in the  exp erim enta l vac­
cines, the Division of Biologies Stan dard s, which adm inisters the Public He alth 
Service’s resp onsib ilitie s in the  field of biologicals control, carried  out stud ies of 
these  strain s und er stan dar diz ed conditions . The da ta showed th at  the re is 
conside rable difference among  the thre e sets  of str ain s, from the point  of view 
of the ir neuro virulence  in monkeys, as deter mined by histologica l lesions  and  
para lysi s occurring  af te r int racerebra l and  int ras pin al inocula tion ( 1 ).  These  
resu lts are  also in agreem ent  with those of Melnick and  cow orke rs( 2 ).

“The committee on liv e poliovi rus vaccines the refo re recommended th at  a vir us 
str ain be considered sat isfact ory  only if its neurovi rulence as teste d by the 
recommended proc edur es is low. In addi tion,  the  comm ittee agreed  th at  live- 
virus vaccine str ain s mu st also dem onstrate ina bil ity  to revert to significant 
neurovirulence a fte r p assage  in h uman beings.

“Each  lot of vaccine produced must be shown to possess the  same genetic 
mar kers as the  seed vir us.  These genetic  marke rs ar e inh erent prop ertie s of a 
viru s stra in. If  the  ma rkers  of an individu al lot of vaccine  differ from those  
of the seed, th at  lot  sh ould not be used  for immunizing  human  beings. A n umb er 
of the markers  are  dete rmined by stud ying cha rac ter ist ics  of virus  strain s in 
tissue culture. One such  charac teri stic , called  the  tem per ature ( t )  ma rke r 
involves the grow th of the viru s a t high er tem per atures , such as 40° C. (19 4° F .) . 
The viru lent  viru s gen eral ly grows well at  this tem perat ure  while the aviru len t 
vir us grows poorly, thu s prov iding  a n elemen t of disc rimi natio n. Another ch ar­
acteri stic  is the  abi lity  of the virus  to grow when only a small amount  of sodium 
bica rbon ate is present in the  tissue cul ture  medium. A third cha rac ter isti c is 
the  MS (mo nkey-stable ) mark er, involving cul tiva tion  on a stable, continuous, 
tissu e-cu lture  cell lin e derive d from monkey kidney.

“The dete rminati on of a number  of these, and perhap s other , mar kers  is essen­
tia l in order to diff ere ntiate  between the  att enuated  and  the viru lent  or wild 
strain s.

“A real istic  conside ratio n of these and othe r problem s makes it difficult to 
predict  when a live polio viru s vaccine could be l icensed for commercial prod uc­
tion. The Division of Biologies Stan dard s has  met with  the vaccine develo pers 
and  with interested ma nufac tur ers  as a step  in esta blis hing stan dar ds for saf ety  
and for produc tion of such  vaccines. The Public  Health Service cann ot recom­
mend the licensing  of such  a biological product unt il the ma nuf acture r has  
dem onstr ated  not only the safe ty and potency ch ara cte ris tics of the  vaccine 
str ains  but  also his abi lity  to meet established sta nd ards  for successive produ c­
tion  lots of vaccine.

“ su m m a ry

“The Public  Hea lth Servic e has a consi derab le int ere st in the developm ent of 
live polio virus vaccine. Thi s inte rest  arises  both from its  concern with  pre­
vent ive measures and from its legal resp onsibilit ies for  the  licensing of biological
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products.  A continuing review of progress has been made by the  PHS committee 
on live polio virus vaccine. This review indicates imp ortant  progress toward 
the  development of a safe  an d effective poliomyelitis vaccine for oral use. Some 
imp ortant  sa feguards  will need to be developed before there  can be full assurance  
concerning the  safety and potency of these  products for general use by the 
physician.

“When the  scientist s and public  hea lth physicians of the  United States and 
oth er countries  have provided evidence  of safe ty and of lack of significant  
reversion  to virulence of the  vaccine s tra ins , on the basis of both laboratory and 
field experience, and when proper  manufactu ring  safe gua rds  have been sa tis ­
fac tor ily  established  by the vaccine m anu fac turers the Public Health Service will 
ac t on applications for  the licen sing of live polio virus vaccine. In the mean­
time, the re should be no aba tem ent  of full use of the demonstratedly effective 
Salk  vaccine.”
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Appendix G

A joint  Russian-United State s report on the polio meet ing held in Moscow, 
May 12-16. was made public  today by Dr. David E. Price , Ass istant Surgeon 
General of the Public Health  Service and Chief of the  U.S. delegation. Dr. 
Pri ce was the personnel r epres ent ative of Surg. Gen. Leroy E. Burney.

Attended by 13 United State s and 15 Russian physicians,  the meeting was 
concerned chiefly w ith technical discussion of resea rch, production, and testing 
of live polio vaccines.

The Russians reported successful use of the  live polio vaccine  developed by 
Dr. Albert Sabin, director  of researc h at  Children’s Hospital , Cincinnati. Pieces 
of candy containing Russian-produced  Sabin vaccine have been given to 60 million 
Russians, aged 2 months to 20 years . Russ ian phys icians said  that  they were 
encouraged to hope th at  thi s method would completely control the disease  in 
Russia with in the next  year or two. They agreed, however, that  fur the r 
studies of the effectiveness a nd dura tion of effectiveness w ere needed.

The Americans described U.S. experience with  the Salk killed  vaccine, which 
has  now been used by over 90 million Americans, and with field tria ls of live 
vaccines . In these  tria ls, the live vaccines of two oth er American scientis ts, 
Dr. Herald Cox, of Lederle Laboratories, and Dr. Hi lary Koprowski, of the 
Wistar  Ins titu te, as well as  the  Sabin vacc ine a re  being stud ied.

The re are  differences in the Russian- and U.S.-proposed standard s for  pro­
ducing and testing live vaccines. It  was agreed that  fu rthe r exchange of in­
form ation and comparat ive studie s is desirable  and that  such information be 
provided to the World Health Organization with a view to the  u ltimate develop­
ment of inte rnational recom mendations .

Use of live vaccines in the  United States at  present is limited to carefu lly 
cont rolled field studies. Dr. Leroy E. Burney , Surgeon General of the Public 
Health Service, announced on November 16. 1959, that  such stud ies were being 
eva lua ted  and that  the vaccines would be licensed  for  commercial product ion 
and  general public use whenever certain remainin g technica l problems were 
solved. No data presented a t the  Moscow meeting. Dr. Pri ce  said, would justif y 
changing this policy.

In addit ion to Drs. Price, Sabin, and Koprowski, Americans who at tended the 
Moscow meeting w ere:

Dr. M. Benyesh-Melnick a nd  Dr. Joseph E. Melnick, Bay lor University School 
of Medicine, Houston, Te x. ; D r. Theodore Boyd, National Found ation , New York
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C it y; Dr. Victor Cabasso , Lederle  Labo rator ies, Pe arl  River, N.Y.; Dr. Eugen e 
Flipse, Unive rsity of Miami School of Medicine, Miami, F la .; Dr. John  P. Fox, 
In sti tu te  for  Publ ic He alt h Research, New York C it y; Dr. Thomas Francis , 
Univ ersity of Michigan, Ann Arbor, Mic h.; Dr. Her man  Kleinman, Minne sota 
He alth Depa rtment, Minneapolis, Min n.; Dr. Alex ande r Langmu ir, Communi­
cable Disease Center of the  Public  Hea lth Service, Atl ant a, G a. ; and Dr. Rod­
erick Murray, National  Insti tut es of Health  of the  Public Hea lth Service, 
Bethe sda, Md.

The Russian deleg ation  was headed by Dr. V. M. Zhdanov, secr etary of the 
Academy of Medical Sciences of the U.S.S.R. Dr. M. P. Chumakov, director of 
the  Insti tut e for Polio mye litis Research in Moscow, and  oth er virologists, epi­
demiologists,  and  res ear ch scientist s comprised the Russian delegation.

Appendix H

Dr. Leroy E. Burney , Surgeon  Genera l of the  Pub lic Hea lth Service, today 
issue d the following sta tem ent on the recently  concluded  World Hea lth Con­
feren ce (Ju ne  26 ) on Live Virus Polio Vaccine held  at  Georgetown Univ ersity  
und er the sponso rship of the  Pan American Hea lth Organiz ation :

“The Conference has  been a valuable one. It  has provided an opp ortu nity  
for  scien tists to exchange infor mation and views wit h one ano ther  and  has  
brou ght  together a mass of da ta about the use of the live vaccine in many ar ea s 
of the  world, including La tin  America, Africa,  Poland, Czechoslovakia, Russia, 
Singapore, the Netherlands , and  Great Bri tain .

“I t is app are nt from rep ort s that  have come to me from  the Conference th at  
much favorable  progress is being made with  these  att en ua ted  vaccines, brin ging  
closer to reality  the poss ibili ty of a safe and  effective vaccine  of this type. The 
summary  repo rt issued by the  Conference makes  thi s clear.

“The report st a te s: ‘The  very difficult problems in the  development, contro l, 
and  evalu ation  of the safet y and effectiveness of exp erim enta l live atten ua ted  
polio viru s vaccines were  the  main  concerns of the  Conference. The solut ion of 
many of these problems rem ains to be foun d.’

“The trials  which hav e been und erta ken  to date and  which have involved 
larg e numbers of perso ns hav e gone for ward mostly in the developing natio ns. 
Children in these nati ons,  unli ke those in the  Unite d Sta tes  and in oth er more 
developed nation s, norm ally  develop immunity at  an ear ly age because of the 
widesprea d occurren ce of the  polio virus.

“Accordingly, the re is need for control led stud ies in which, prio r to inocula­
tion, persons can be tes ted  for  antibod y levels, immunized, retested, and the 
result s evaluated on a scient ific basis. Mass prog ram s of immunization  have 
provid ed encouraging  bu t not as yet complete scient ific da ta on which to base 
a rea l judgm ent as to the  effectiveness  of  the se live vaccines.

“To the degree th at  the se mass immu nizat ion program s have possibly pre­
vented polio in nati ons  where they have been used, the  effort has been very 
worthwhile.

“The Public Hea lth Servic e will contin ue to follow the  present stud ies and 
encourage other s with  inter es t and the  hoi>e that  the  result  will be a vaccine 
which is easi er to adm inis ter,  since it is an ora l va ccine ; one which may pro­
vide longer lasti ng im mun ity ; and one which, presumably , could be p roduced at  
lower  cost. The Public He alth Service Technical Advisory Committee on Live 
Poliovirus.  Vaccine, made up of distin guish ed scient ists  in the  field of in­
fectious diseases, is under tak ing  an eval uatio n of the  mass of data presented 
at  the  Conference and I shal l make this rep ort  ava ilab le as soon as it is 
received.

“I t must be emphasized, however, that  much rem ains  to be done in the devel­
opmen t of commercial prod uctio n methods in term s of the  safety, pu rity  and  
potency of such prod ucts  befo re thei r licensin g for commercial sale  can become 
a real ity.

“To date, the Public  Health Service has  received no appl icati ons for  licens ing 
an attenu ate d vaccine. Should an appli catio n be received, the Public Health  
Servic e’s Division of Biologic Stan dard s will exerc ise its  respon sibil ity for  in­
sur ing  th at  the prod uct is safe. i>otent, and capable of commercial produc tion.

“In  the Salk vaccine we alre ady  have a weapon of tremendous value and 
proved effectiveness. Whi le noting the very gra tify ing  and  hopeful prog ress 
being made tow ard development of a live viru s vaccine, I would urge  th at  we 
go ful l speed ahead in usin g wh at we alread y have.
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“Members  of the Technical  Advisory Committee a re : Dr. Roderick Murray, 
Cha irma n, Direc tor of the  Division of Biologic Stan dard s, Nat iona l Ins titu tes  
of He alth; Dr. David Bodian, of Jo hn s Hopkins University ; Dr. William McD. 
Hammon, of the Univers ity of Pi tts bu rgh  School of Public H eal th : Dr. Ale xander 
Lang muir , of the Public Hea lth Service’s Communicable Disea se Center, Atlanta, 
Ga.; Dr. Joseph Melnick, of Bay lor University, and Dr. Joh n R. Paul, of the 
Yale U nive rsity  Medical School.”

Appendix I

Sta te me nt  by L. E. Bur ne y, M.D.,  Surgeon Genera l, P ubl ic H eal th  Service, 
U.S . Depa rtm ent of H ea lt h , Educ atio n, and W elfare

During recent months, a num ber of conferences have been held at  which 
prog ress in the  field of imm uniz ation with  live poliov irus vaccines  was  reported. 
These confere nces include the meeting held in Moscow in May, the  join t Pan 
Amer ican Hea lth Organization-Wor ld Health Organization  Conference held in 
Was hington in June, and the Fi fth  Int ern ational Congress on Poliomy elitis held 
in Copenhagen in late  July . The  staff of the Public Hea lth Service and its  
Advisory Committee on Live Poli ovirus Vaccine has  given car efu l consideration 
to the information available from  these meetings—indeed, some members have 
actively par ticipated in these meetings.

It  may be recalled th at  about a yea r ago recommendat ions relatin g to the 
ma nufac tur e and test ing of live poliov irus vaccines were issued to fac ilita te 
the entry  of interested  ma nu fac tur ers  into this  complex field. Las t week, the 
Commit tee met with the ma nufac tur ers  and other inte rested persons in order to 
review these recommendaions.

Revisio ns to these ear lier recomm endations, which will serve  as the basis  fo r 
adopt ion of regulations for ma nu fac tur e and testi ng of the vaccine, have been 
agreed on by the Committee. The se include the viru s str ains  to be used, the 
genera l processes of ma nuf acture  to be followed, test s to be applied  during 
man ufactur e, and fact ors  rel ati ng  to the  continued safety, pur ity , and potency 
of the  vaccine.

The Service’s Division of Biologies Standa rds  is moving with  all speed to 
complete  techn ical details  of the  final regulations while  the  ma nuf act ure rs pro­
ceed with prelimina ry steps tow ard meeting  these requi rements. These detail s 
will be ava ilab le in the nea r f utu re.

In add ition, I have received a general shor t report from the  Committee, a 
copy w hich is attac hed. On the ba sis  of these recommendations, it is considered 
th at  live poliovi rus vaccine is sui tab le for use in the  United  States.  It  is now 
possible to visualiz e the licensing  o f the estab lishm ents for  m anu fac tur e and sale 
of these  products when the ma nu fac tur ers  have indivi duall y dem onstr ated  the 
necessary  experien ce and abil ity to produce  material which confo rms with the 
requ irem ents .

It  is not  anticipa ted th at  the vaccine will be available in any  qua ntit y for a 
number of months and it is dou btfu l whe ther  sub stan tial  suppl ies will be avail­
able before mid-1961. In any case. I consider it imp orta nt to note the Com­
mittee's  recommendation for  the integr ate d use of the live polio vaccine with 
the pre sen tly  availa ble vaccine and  for  the ra ther  special requ irem ents con­
cerning use of live polioviru s vaccin e in the  American popu lation. I shall take 
up cer tai n of the problems rais ed by the  Committee rega rdin g the optimal use 
of live poliov irus vaccine in the Uni ted States with app rop ria te advisory groups, 
such as the  Sta te and ter ritor ial  he al th  officers and representativ es of the medi­
cal and hea lth  professions  and  of the volu ntary hea lth agencies.

R eco mm end ati on s of th e  P ub li c  H eal th  Service  Com mi tt ee  on Live 
P ol iov iru s Vacc ine

Aug ust 24, I960 .
The Committee considers that  field studi es of oral  poliov irus vaccines have 

advanced our  knowledge to a stag e whe re recommendations relating to its manu­
fac tur e can now be writ ten.

The Committee also has consi dered  the  need for care ful ana lys is of the prob­
lems associate d with adap ting  such vaccines  to immun ization  programs  in this 
cou ntry  an d made recommendations thereon.
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VACCINE CHARACTERISTICS AND STRAIN SELECTION

In  line  with  its  efforts  to fu rt he r the progre ss of immunization  aga inst  polio­
myeli tis, the Committee met on August 19, 1960, with  tech nica l representati ves 
of pot ent ial manufacturer s, wi th othe r inte rest ed persons, and  with the staff  
of DBS, for  the purpose of revie wing  the proposed requ irem ents  for  the  manu­
fac tur e and  testing of live poliovirus vaccine. The  amended requ irem ents which 
out line  the  ma nufacturin g and testi ng objectives will become available shor tly 
from  the  DBS and should  be help ful in ass isting those ma nu fac tur ers  who wish 
to en ter  into produ ction.  It  is hoped that  ma nufac tur ers  can proceed with out 
dela y to develop the nece ssary experien ce for  the  mass productio n of live oral  
poliovirus vaccine.

The  Committee  feels th at  three fac tors  when consid ered toge ther  make possi­
ble its  recomme ndation  reg ard ing  stra in selection. These fac tors  are:  (1 ) 
Neuro virulence in monkeys, (2 ) viremia in man, and (3 ) field experien ce with  
all  can did ate  stra ins . The Committee  again empha sizes the  need for definitive 
inform atio n on the question of vire mia  in man.

The Commit tee considers th at  of the str ain s availab le for  prep arin g live oral  
polioviru s vaccine the  Sabin typ e I and type II str ains  possess the most favorable  
lab ora tor y and field ch ara cte ris tic s and recommends the ir use. The Committee 
also recommends the use of the  Sabin type II I str ain  which is sati sfactory from 
the  point of view of neurovi rulence  althou gh it  has  less th an  optimum immuno­
genic capacity  and shows a tendency  to change its neurovi rulence cha rac teri stic s 
af te r passa ge in man. The Comm ittee urges the contin ued sear ch for a super ior 
type II I stra in. All can did ate  s tra in s other  t han  those of Sabin  which have been 
stu die d extensively are  of gr ea te r neuro virulence for  monkeys tha n the selected 
reference.

The  Committee expresses the view tha t neuroviru lence for  monkeys is the 
most imp ortant  laboratory  cri ter ion  available. Thi s cri ter ion  was used for 
selec ting cand idate  str ain s and  is still  the only mea sura ble laboratory  prop erty  
which can be assumed to be cor rela ted with neurovi rulence in man. On the 
basis of the  infor mation avai labl e, the Committe e recomm ends th at  the intr a- 
tha lam ic tes t in monkeys be adop ted  as the crit erio n for neuro virulence  and that  
in ord er to be suitable  for  vacc ine man ufa cture str ain s shou ld exhibit litt le or 
no evidenc e of neuroviru lence when inoculated in this ma nne r into monkeys. 
The Committe e consid ers th at  any str ain  which shows neuro virulence for 
monkeys by causing  paralysi s when administered  by the  int ram usc ula r route  is 
unsuitab le. The Committee  recommended tha t the intra sp ina l test  be reta ined  
mainly as a measure of the  susc epti bili ty of the monkeys used. It  recommends 
th at  the Sabin type I str ain be used as a refer ence in the conduct of these tests.

The  Committee  took cogniz ance of the gre at con trib utio ns of Dr. Cox and 
of Dr. Koprowski, who with their colleagues prom ulgated the  concept of live 
ora l poliomyelitis vaccine an d using the ir own att en ua ted  stra ins , provided 
much of the crucial info rma tion  which advanced the development of this new 
vaccine.

The Committee  concludes  th at  the field data now ava ilab le indica te th at  
while  good levels of imm unity  can be obtain ed und er cer tain conditions such 
levels can only be assured by repeated doses. Schedules of adm inistra tion will 
depen d upon local condi tions  since  capac ity “to tak e” or “immunogenic ef­
fect iven ess” of these vaccines is influenced by a number .of facto rs, the most 
im po rta nt of which is the  prevalence of othe r ente rovirus es in the community  
being immunized. The Comm ittee does not believe th at  the  capac ity to im­
muni ze of any str ain  is such th at  the neuro virulence  require men ts should be 
compromised.

NEED FOR PLANNE D USE OF LIVE VACCINE

In view of the fac t th at  th e nationwid e prog ram s with kille d viru s vaccine 
fai led  to achieve the hoi>ed-for -elimination of all epidem ics of par aly tic polio­
myelit is, the Committee emph asize s the need for  cri tical asse ssment of the 
place  of live poliovirus  vaccin es in the overall pic ture  of poliomyelitis preven­
tion  in the United State s. The  uncoordinated use of live poliovirus vaccine is 
unl ikly  t o accomplish more tha n has been achieved with ina ctiv ated poliomy elitis 
vaccin e as presently employed. It  appears  probable th at  only a unified nat ional 
prog ram which utilize s each of the  available types  of vaccin e to its best ad­
van tage can accomplish the to ta l prevent ion of outb reak s.

The Committee  mus t also emph asize  th at  when live pol iovirus vaccine be­
comes avai lable  generally  in th is  country, its  use will be more app ropriate on
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a community tha n on an ind ividual basis. This will depend upon a number of 
factors , and special recomme ndat ions will be necessary  for the guidance of 
physic ians, public hea lth officials, and  others who will be engaged in such pro­
gram s. Atten tion should be given to such ma tte rs as adm inistration to special 
grou ps; e.g., very young chil dren, pregna nt women, suscep tible adul ts, and 
others, and even more im po rta nt is the planne d con tinu atio n of thi s progra m 
as long as necessary to achieve  and  mainta in the  req uir ed resul ts.

The Committee supp orts  the view th at  the Public He alt h Service has a func­
tion  to perform, exten ding beyond its  regulat ory  respo nsibili ties, to the  end 
th at  a satisfac tory  live poli ovirus vaccine my not  only be made available at  an 
ear ly date, but  may be pro per ly inte gra ted  into  the  tot al pa tte rn of infectio us 
disease prevention in t he  U nite d State s.

Becaus e of the unique  na tu re  of live poliov irus vaccine, wit h its  capaci ty to 
spr ead  the virus  in a lim ited  manne r to nonva ccina ted persons, the Committee 
cann ot make recommendations  for  ma nuf acture  wi tho ut expre ssing concern 
about the manner in which  it  may be used. The seriousn ess of this responsi­
bil ity can be illustra ted,  for  example , by the known pot entia lity of revers ion to 
virulence  of live poliovirus vacci ne stra ins , and  the  possible importance of this 
featu re  in  the  com munity if  t he  vaccine is  im properly used.

For  example, the vaccine ha s been employed large ly in mas s adm inis trat ions 
where most of the  susce ptibles were  simultane ously  given the  vaccine, thu s 
per mit ting  litt le opportu nity  for  serial huma n transm issi on;  or it  has been 
adm inist ered  duri ng a season of the  year when wild st ra in s have usual ly shown 
limi ted capacity for  sprea d. This  experien ce should prov ide the  basis for de­
veloping u sable prac tices  for  th e Unite d States.

Respectfully  subm itted  by the  Committee on Live Poli ovirus Vaccine.

Roderick Murray, M.D., Chairman.  
David Bodian, M.D.
William McD. H ammon, M.D. 
Alexander D. L angmuir, M. D.
J oseph L. Melnick, P h . D.
J ohn R. Paul, M.D.

Public Health Service Committee on L ive P oliovirus Vaccines

A ut ho rit y: Estab lished adm inis trat ive ly by t he  Surgeon General in Jun e 1958.
St ru ct ur e: Consists of six members appointed by the  Surgeon General who are  

experts  in the  fields of virolog y with par tic ula r competence in epidemiology an d 
immunology. The Direct or, Divis ion of Biologies Sta nda rds , serves as Chairman, 
effectiveness. Makes broa d general recommendat ions regarding provisional 
vaccine on the basis  of da ta ava ilab le from field and labora tor y studies. Sum­
marize s such eval uatio ns fo r the  Surgeon General  and advises  concerning the 
pot ent ial itie s of these  vacc ines  with  par tic ula r attentio n to the ir safe ty and 
effectiveness. Makes broa d gene ral recommendat ions rega rdin g provisional 
cr ite ria  for accep tabili ty of st ra in s and requ irem ents for licensing.

Me etin gs: Meetings are  calle d by the Surgeon General when necessary.
Member, organization, add ress:
Murray, Dr. Roderick (C ha irm an ), Natio nal In st itu te s of Health, Bethesda, 

Md.
Bodian , Dr. David, Joh ns Hopk ins University, 710 North Washington Stre et 

Baltimore , Md.
Hammon, Dr. Wm. McD., U niv ers ity of P ittsb urgh, Pitt sbu rgh . Pa.
Lang muir , Dr. Alexander D., Communicable Diseas e Cente r, PHS, Atlan ta, Ga.
Melnick, Dr. Joseph L., Bay lor University. Houston, Tex.
Paul , Dr. John R., Yale Univ ersit y, 333 Ceda r Stre et, New Haven, Conn.
August 24. 1960.

Summary by L. E. Burney, M.D., Surgeon General, Public Health Service, 
U.S. Department of H ealth, E ducation, and W elfare

Sufficient progress has  been made so tha t we can, with  some assura nce, predict 
a schedule of events which will take place between now and  the time when 
appreciab le quan titie s of live polio vaccine will be a vailable  in the United State s. 
The schedule is as fol low s:

(1 ) The final d ra ft  of  th e proposed requ irem ents will be completed during 
the  nex t week, and will be made available  imm ediately to potent ial manu­
fac tur ers  and to the  pres s. These proposed req uire men ts will serve as the
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basis  for  the pre parat ion  of the legal regulations cover ing the ma nuf acturers 
and  licensing of l ive po liov irus  vaccine.

(2 ) The legal reg ula tions will be publis hed for  the  first time in the 
Fed eral  Re giste r on or abou t November 1.

(3 ) The regu lations  w ill again appear in the  F ede ral  Register  a few weeks 
late r, and we expec t th at they will be adop ted in th e la st  pa rt of this year.

In  the  meantime, the  pot ent ial  ma nuf acturers work ing with  the  techn ical 
de tai ls contain ed in the  proposed requi rements will be able to get unde rway 
wi th the assu ranc e th at  no serio us changes will be made in the technical pro­
cedures  for manufactu ring  an d testing.

In all our proce dures  w ith  the  live poliovirus vaccine, we have been most c are ­
ful  and  conservative becau se we feel th at  the licensi ng of a prod uct is a grav e 
responsibi lity. I want to point out also th at  we already  have a sat isfa ctory 
vaccine aga inst j>olioniyelitis, and  th at  we have  in th is coun try a level of im­
munizati on th at  is rela tive ly high in comparison with  oth er are as of the world.

In  ou r best judgm ent, the live vaccine will not replac e the  Salk vaccine. Ther e 
is need f or both an d they wi ll complement each o ther.

Appendix J

The  Public  Hea lth Servic e annou nced today  the  form atio n of a Surgeon Gen­
er al ’s Committee on Poli omy elitis  Control to be made up of represe ntat ives  of 
the  medical and heal th professio ns and the gene ral public.

Inv ita tions are  going forw ard  to the head s of 23 org aniz atio ns asking them to  
des ignate members to serve on the  Committee, accor ding to the  announcement.

The  organizations  ar e as follow s: American Academy of Pedi atric s, American 
Academy of General  Practic e, American College of Preven tive  Medicine, Ameri­
can Hos pita l Association, America n Medical Association, American Nurses Asso­
ciation, American Pha rm ace utical  Association, Americ an Public Heal th Associa­
tion, AFL-CIO, Association of Sta te and Te rri tor ial  He alt h Officers, Associa­
tion  of Sta te and Te rri toria l Public Hea lth Educ ators , Association of Sta te and  
Te rri toria l Public  Health Labor ato ry Directors, Chi ldre n’s Bureau, Conference 
of Sta te and Te rri tor ial  Epidemiologists , Council of St ate  Governments, De­
partm en t of Defense, Gen eral Federat ion of Women’s Clubs, Natio nal Congress 
of Colored Paren ts and  Teach ers  Association, National  Congress of Pa ren ts and 
Tea che rs Association, National  Foun dation , National  He alth Council, Natio nal 
Medical Association, Inc., an d Phar mac euti cal Ma nu fac tur ers ’ Association.

In  a press conferen ce on August 24, the Surgeon General made public the 
recommendations  of the  Pub lic  Hea lth Service Committee on Live Poliovirus  
Vaccine on the basis  of whic h the  Service conside rs th at  the  vaccine is suitable  
for  use  in the United States.

Dr. Porterfield, Acting Surgeon General in Dr. Bu rne y’s absence from the  
city, said  th at  the Surgeon  Gen eral  was also appoint ing an agenda committee, 
made up of represe ntat ives  of the  medical and  public  health professions, which 
will  meet at  the  Publ ic He alt h Service’s Communicable Diseas e Center in At­
lan ta on October 11 and 12. This  agenda committee will consider both the 
tech nica l and adm inistrative problems and develop the  basi c agenda for  the 
firs t meeting  of the Committee  on Poliomye litis Control . Members of the  
agen da committee are as fo llo ws : American Academy of Pediatr ics,  American 
Academ y of General  Practic e, American Medical Associat ion, Association of 
St ate  and Territ ori al He alth Officers, Chi ldren’s Bureau, and the Natio nal 
Fou ndation .

The  Surgeon General has  invi ted a numbe r of exp erts in the  field of polio 
vaccin es to serve as con sul tan ts to the agenda comm ittee and the  Committee  
on Poliomyeli tis Control. Th e Public  Heal th Service  is seeking to obtain the 
ful les t rang e of technical info rma tion  on the  oral vaccin e avai labl e today. No 
da te ha s been set for the  i ni tia l meeting  o f the Control  Committee . However, it  
is expec ted th at  it  will hold its  firs t session in December or Jan uary.

A the  time of his news confere nce, the Surgeon General took special note of a 
recom mendation by the Comm ittee on Live Poliovirus Vaccin e th at  use of the  
live polio vaccine should be inte gra ted  with  the pres entl y available Salk vac­
cine. Dr. Burney  also poin ted out  tha t the  use of live vir us  vaccine in  the  
Amer ican imputation posed a number of special proble ms which  would req uire  
caref ul consideration. Among them is the Committee’s sugge stion that  the  ad ­
min istr ation of the live virus vaccin e will be more approp ria te on a community 
than  on an individual basis acco rding  to the Service  announcemen t.
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The Committee on Poliomyelitis Control will consider  these an d other questions 
developed by the agenda comm ittee at  its  midwinter  meeting.

Prod uctio n of the ora l vaccine is not anticipa ted before mid-1961 and the  
Service will continue its effo rts to promote the  widest possible  use of the Salk 
vaccine  in the inter im period, the  Public  Health  Service announcement said.

Appe noix K

DEP ART MENT OF HE AL TH , EDU CATION, AND WELF ARE

P u b l ic  H ea lth  S er vice  
[4 2 CF R PA RT  73]

BIOLOGIC PRODUCTS
Addit ional Standards : P oliovirus Vac cine , L ive , Oral 

NOT ICE OF PROPOSED RU LE MAK ING

Notice is hereby given of proposed  rulem aking  pu rsu an t to section 351 of the 
Publ ic Hea lth Service Act, a s amended (58 S tat. 702; 42 U.S.C. 202), providing  
regulatory  stan dards for  the  manufacture  of poliov irus vaccine.

Notice is also given th at  it  is proposed to make any  amendments that  are  
adopted  effective 30 days af te r the date of publ ication in the  Federa IRegister .

Inquiri es may be addressed,  and data,  views and arguments may be presented 
by inte rest ed parties, in wri ting , in tripl icate , to the Surgeon General, Public  
Health Service, Washington 25, D.C. All relevan t ma ter ial  received not lat er  
than  30 days af ter publica tion  of thi s notice in the  Fed era l Register will be 
considered.

1. Redesignate sections  73.110, 73.111, 73.112, 73.113, 73.114, and 73.115 as 
sections 73.130, 73.131, 73.132, 73.133, 73.134, 73.135, respectively.

2. In section 73.130(b) as  redesignated, sub stit ute  the  numerals  “73.132” 
and “73.133’’ for the num era ls “73.112” and “73.113”.

3. In  section 73.130(c) as  redesignated, substit ute  the  numerals  “73.132” 
and “73.133” for the num era ls “73.112” and  “73.113”.

4. In  section 73.131(d) as  redesigna ted, substitute  the  numeral “73.132” for 
the  numeral “73.112” in the  thr ee  places where it  appe ars.

5. In  section 73.132(b) as  redes ignated, sub stit ute  the  numeral “73.131” for 
the  numeral “73.111”.

6. In  section 73.135 as redesigna ted, substit ute  the  num eral s “73.130” and 
“73.134” for the  num erals  “73.110” and “73.114”, respectively.

7. Insert the following imme diate ly a fte r § 73.105:

Additional Standards  : P oliovirus Vac cine , L ive , Oral

Section 73.110 The Product.
(a ) Proper name and defin ition.  For  the  purpose of section 351(a)(2) of 

the  Act and section 73.1 (k ),  the  proper name of this produc t shall be “Polio­
virus Vaccine, Live, O ral”, followed by a designation  of the  form in which the 
vaccine  is dispensed. The vaccine shall be a preparatio n of one or more live, 
attenua ted  polioviruses grow n in monkey kidney  cell cultures, prepared in a 
compatible vehicle for  oral adm inis trat ion .

(b)  Criteria for  acceptable stra ins.
(1) Strains of attenua ted  poliovirus types 1, 2. and 3 used in the manufac­

ture  of the vaccine shall  be ident ified by:  (i) his torical records including  origin 
and  techniques of attenuation, (ii ) antig enic  propertie s, (ii i) neurovirulence 
for  monkeys, (iv) pathogen icity  for other anim als and tiss ue cultu res of va­
riou s cell types, and  (v) established  viru s marke t inclu ding  rct/40, d, MS.

(2) Poliovirus str ain s shall  not be used in the manufacture  of Poliovirus 
Vaccine, Live, Oral, unless, (i)  data are submitted to the  Surgeon General  
which estab lish that  each such  str ain is free of h arm ful  effects upon adm inistra­
tion  in the recommended dosage to at  leas t 100,000 people susceptib le to polio­
myeliti s, under circumstances where  adequa te epidemiological surveillance  of 
neurological illness  has  been maintained, and. (ii)  each  such strain^produces 
a vaccine meeting the safety  and potency requ irem ents  of sections 73.114(b),
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73.115 and 73.117 of the regulat ions of this par t. Susceptib ility shal l be dem­
onstrate d by blood tests, stool exam inati ons,  and  other app rop ria te methods.

(3 ) The  seed mat erial  for each st ra in  shall be dem ons trat ed to be free  of 
ext ran eou s microbia l agents.

(4 ) No seed virus shal l be used for  the ma nuf acture  of polio virus vaccine 
unless its  neuro virulence in Macaca  monkeys is no greater  tha n th at  of the 
NIH  Refer ence Atte nuated Poli ovirus. The neuro virulence of the  seed virus  
shal l be dem onst rated  by the  following tests  to be perfo rmed  by the  manu­
fac tur er:  (i ) The test  prescribed  in § 7 3.1 14 (b)  (1 ) using seed viru s as test  
ma teri al in place of monovalent vir us pool ma teri al and  (i i)  the following 
com para tive  int ram usc ula r neur ovirule nce  test:  Each of at  lea st 10 monkeys 
shal l be inje cted  in eith er the  glu teu s or the gastr ocne mius  muscle with no 
more than  5 mill ilite rs of the  seed vir us under test. A sim ilar injec tion  shall 
be made in ano ther group of 10 monk eys using the NIH  Refer ence Atte nuated 
Polio virus.  Each monkey shal l be injected  intr amusc ularly wi th no less than  
1O7 7TCDbo of viral inoculum.

(5 ) Subsequen t and iden tical  neur ovirulen ce tes ts shall be performed in 
monkeys whenever there is evidenc e of a change in the  neur oviru lence of the 
productio n viru s and upon int rod uct ion  of a new produ ction  seed lot and as 
often  as necessary  otherwise to est abl ish  to the sat isfa ctio n of the  Surgeon 
General th at  the seed viru s str ains  for  vaccine ma nuf acture  have  maintained 
the ir neur oviru lence pro pert ies as s et forth  in sec tion 73 .11 4(b ) (1 ).

(6 ) The  Surgeon General may, fro m time to time, pro hibit the  use of a speci­
fied str ain whenever he finds it is practica ble to use anoth er str ain of the 
same type which is pote ntial ly less pathogenic for man, and th at  it will pro­
duce a  vaccine  of e quivalent and  potency.

Section 73.111 NIH  refer ence  str ain s.  The following NIH refe rence viruses 
shal l be ob taine d from t he Division of Biologies S tand ards .

NIH  Refe rence  Poliovirus, Live Atte nua ted,  type 1, for cor rela tion  of virus 
tit ers in ti ssu e culture s.

NIH  Refe rence  Poliovirus, Live Atte nuated,  type 2, for  cor rela tion  of virus 
tit ers in tiss ue cultures.

NIH  Refe rence  Poliovirus, Live Atte nuat ed, type 3, for  cor relatio n of virus 
tit er s in tiss ue  cul tures.

NIH  Refe rence Atte nuated Polioviru s, type 1, for  correla tion  in monkey 
neurovirulen ce tests.

Section 73,11 2 Animal condi tioning, personnel, and facil ities.
(a ) Monkey conditioning, housing, and handling.
(1 ) Only Macaca monkeys, or a species found by the  Dire ctor , Division of 

Biologies Stan dar ds,  to be equa lly suitable , in ove rt good hea lth,  th at  have 
reac ted nega tively to tulierculin 6 weeks  prio r to use, shall  be used as the source 
of kidney tissue for the ma nufac tur e of poliovirus vaccine.

(2 ) Monkeys that  have been used previou sly for experim enta l purposes shall 
not be used as a source of kidney tiss ue  in the  ma nuf acture  of vaccine.

(3 ) Monkeys to be used as a sou rce of kidney tiss ue in vir us man ufac ture  
shall  be mai nta ined for at  leas t 6 weeks  prior to use in cages closed on all sides 
with  solid ma ter ials except the  fro nt, which shall be screened. Not more than  
two monkeys  shall be housed in one cage, and cage mate s sha ll not be int er­
changed.

(4 ) Excluding death s from acci dents or causes not due to infectiou s dis­
eases, the  dea th ra te  of any group  of anim als being condit ioned in accordance 
with  sub par agr aph  3 above, shal l not  exceed 5 percent per month.

(5 ) Each  anim al at  necropsy sha ll be examined und er the direction  of a 
qualified patho logist,  physician, or vet erinar ian  havin g experience with dis­
eases  of monkeys, for the presen ce of signs or symptoms of ill heal th, pa r­
ticu lar ly for  (1 ) evidence of tuber culos is, (2 ) presence of herp eslike lesions, 
including erup tion s or plaques on or arou nd the lips, in the  buccal  cavity or 
on the gums, and (3 ) signs of conj unct iviti s. If the re are  any such signs or 
oth er significa nt gross pathological lesions, the kidne ys shall  not be used in 
the  ma nufac tur e of vaccine.

(b ) Perso nnel.  All possible step s sha ll be taken  to insure  th at  person nel are  
immune to poliovirus in order to minimize the possibility th at  they  may become 
excretors of poliovirus.

(c ) Fac iliti es.  The space set asid e for  work with  live polioviru s vaccine shall  
not be used for any other purpose dur ing  the vaccine ma nuf act uri ng period. 
All are as  used for live poliovirus vaccine manufactu ring  shal l be decontam­
inated pri or to the initi atio n of such manufac turin g. Such se pa rate uni t is
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defined as the space for  vaccine ma nuf acture  including tiss ue cultu re produ c­
tion, viru s production,  and rel ate d storage. Test  proc edur es which poten tially  
involve the presence of micro-organisms including viru ses  other than  the  vac­
cine stra ins , or the use of tiss ue  cult ure cell lines oth er than  prim ary cultures, 
sha ll not be conducted in live  polioviru s vaccine manuf acturin g areas.

Section 73.113. Ma nuf acture  of Poliovirus Vaccine, Live, Oral.
(a ) Pri ma ry cell cul ture s. Only prim ary monkey kidney tissu e cultu res may 

be used in the ma nuf acture  of poliov irus vaccine. Continuous  line cells shall 
not  be introduc ed or pro pag ated  in vaccine manuf acturin g areas.

(b ) Virus passages. Virus  in the  final prod uct shall  rep resent  no more than 
thr ee  tissu e cult ure passages  from the seed stra in, all of which shall have met 
the  cri ter ia of acce ptability  prescribed  in section 73 .1 10 (h ).

(c ) Ident ificat ion of tryp siniz ed kidneys. The  kidneys from each monkey 
shall be trypsin ized and processed and the vir al fluid result ing  therefrom shall 
be identi fied as a sep ara te ha rv es t and kept sepa rate ly from  othe r harv ests unt il 
the test ing  procedures rel ati ng  to tha t pai r of kidne ys have been sati sfactorily  
completed  as prescribed in the  following para grap h.

(d ) Monkey kidney tissue  produ ction vessels  pri or to virus  inoculation. 
Pr io r to inoculation  with th e seed virus, the  tiss ue cu ltu re growth in vessels 
repr esen ting  each pai r of k idneys  s hall be examined microscopically for evidence 
of cell degenera tion for no less  tha n 3 days  af te r complete forma tion of the 
tiss ue sheet. If such evide nce is observed, the tiss ue from  th at  pai r of kidneys 
sha ll not be used for  polio virus vaccine man ufac ture.  To tes t the tissue s found 
fre e of cell degeneration for  freedom from demonst rable viable microbial 
agen ts, the fluid shall  be removed from the cell cu ltu res  immediate ly prior to 
vir us inoculati on and test ed in each of four cul ture systems: (1 ) Macaca mon­
key kidney cells, (2 ) Cerco pithec us monkey kidney cells, (3 ) prim ary rabbit 
kidn ey cells, and (4 ) human cells (fro m one of the  syste ms described in § 73.114 
( a ) ( 6 ) ) ,  in the following man ner:  aliquots of fluid from each vessel shall be 
pooled and at  least  ten ml. of the  pool inocula ted into each system, with rati os 
of inoculum to medium being  appr oxim ately  1: 1 to 1 :3  and the area  of the 
surface growth of cells being at  least thr ee  squa re cent ime ters  per mil lilite r 
of tes t inoculum. The cultu res  sha ll be observed for a t lea st 14 days. If  these  
tes ts indic ate the presen ce in the tiss ue cul ture  pre parat ion  of any viable 
microb ial agent the tiss ue cul tur es so implic ated shall  not be used for  polio­
vir us vaccine ma nufa cture.

(e ) Control vessels. Befo re inocula tion with  seed viru s, sufficient tiss ue cul­
tu re  vessels to repr esen t a t least 25 perce nt of the cell suspension from each 
pa ir of kidneys shal l be set  asid e as controls. The  control vessel shall be 
exam ined microscopically for  cell degeneration for an add itional 2-week period. 
The  cell fluids from such con trol  vessels shall be tested, both at  the time of virus  
har ves t and at the  end of the add itional observ ation period , by the same method 
prescr ibed for testing of fluids in the  preceding parag rap h (d ).  In additi on the 
cell sheet in each control  vessel shall be examined fo r presence  of hemadsorp­
tion viruses by the add itio n of guinea pig red blood cells. At least 80 percent 
of the  control vessels sha ll successfully complete the  add itio nal  14-da.v observ a­
tion  period witho ut microsco pic evidence of cell dege nera tion of the tissu e 
sheets . If less than 80 per cen t of the  contro l vessels fa il to complete sat isfa c­
tori ly the  observation period, no tissu e from the  kidne ys implicated shall be 
used for  poliovirus  va ccine m anu fact ure.

(f ) Control vessels—In terp re ta tio n of resu lts.  If the  results  indic ate the 
presen ce of any ext ran eou s agen t in the control vessels at the time of virus 
harve st from the inoc ulated vessels, the ent ire  vi rus  har ves t from tha t tissue  cul­
tu re  pre paratio n shall not be used for poliovi rus vaccine man ufactur e. If there is 
evidence of the presence in the tissu e culture pre par ation of any human path o­
gen. as demonstrate d by a ny of the tes ts or obse rvati ons describe d in para graphs  
(d ) or (e ),  the viru s grow n in such tiss ue cul ture pre par atio n shall not be 
used for  poliovirus vaccine man ufactur e.

(g ) Kidney tissu e prod uctio n vessels af te r viru s inoculation—Te mpera ture. 
After virus  inoculat ion, prod uctio n vessels shall  be mainta ined at a temp era­
ture  n ot to exceed 35.0° C. durin g the course of virus propagat ion.

(h ) Kidney tissue viru s har ves ts.  Virus harv este d from vessels contain ing the 
kidne y tissue from one monkey may constitu te a mono valen t pool and be tested 
sepa ratel y, or viral  ha rves ts from more tha n one pa ir of kidneys  may be com­
bined, identified and tested as a monovalent  jiool. Each  pool shall be mixed 
thoroughly and samples wit hdraw n for test ing  as prescribed in section 73.114
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(a ) .  The samples sha ll be withdr awn immed iately af te r harv esting and pri or 
to fu rth er  processing, except th at  materials frozen imm ediately af ter  harves ting  
and  maintai ned at  —60° C. or below, may he tested upon thawing, provide d 
no more  t han one fr eeze -thaw cycle is employed.

(i )  Fil tra tion.  After harve stin g and removal of samples for the  safe ty tes ts 
described in section 73 .1 14 (a ),  the  pool shall be passed thro ugh  ster ile filters 
having a sufficiently small poro sity  to assu re bacter iolog ically  ste rile  filt rates.

Section 73,114 Test fo r Safety.
(a )  Tests prio r to Alteratio n. Monovalent vaccine  pools shall  contain no 

dem onst rable viable micro bial age nt other tha n the att en ua ted  live polioviruses 
inten ded. The vaccine shall be tested for the absence of adv enti tiou s and other 
infectio us agents including polioviruse s of other types  or str ain s, simian  agents , 
Mycobacterium tuberculosis, Pox viruses. Lymphocytic Chor iomen ingitis  virus , 
ECHO viruses, Coxsackie virus es, and B-virus. Tes ting  of each monovalent 
pool sha ll include but is not limited to the following proce dures .

(1 ) Inoc ulati on of rabb its.  A minimum of 100 mi llil iters of each monovalent 

vir us pool shall  be tested by inoculation into at  lea st 10 hea lthy  rabbits, each 
weighing 1,500- 2,500 grams.  Each rabb it shal l be inje cted intraderma lly in 
multip le sites, with  a tot al of 1 millil iter, and subc utan eous ly with  9 milli liters , 
of the  vi ral pool, and the  an imals  observed for  a t lea st 3  weeks. Each rabbit th at  
dies  af te r the first 24 hour s of the  tes t or is sacrificed  because of illness shall  be 
necro psied  and the bra in and  organs removed and  exam ined. The viru s pool 
may be used for poliovirus vaccine only if at  leas t 80 per cen t of the rabb its re­
main  heal thy and surv ive the  entire  period and  if all the  rab bits used in the  
tes t fa il to show lesions of any  kind at  the  sites  of inoc ulati on and fail to show 

eviden ce of B-virus o r any  ot he r v ira l infection.
(2 ) Inoculati on of adu lt mice. Each of a t leas t 20 adult  mice each weighing 

15- 20 gram s shall be inoc ulate d intr aperito neally with  0.5 mi llil iter and int ra- 
cerebrally  with 0.03 millili ter of each monovalent viru s pool to be tested. The 
mice shal l be observed for  21 days. Each mouse th at  dies af te r the first 24 
hou rs of the  tes t or is sacrifi ced because of illness shal l be necropsied, the bra in 
removed and examined for  evide nce of vira l infectio n. The exam ination shall  
include subinoc ulation  of app rop ria te tissu e into  at  lea st five add ition al mice 
and  observed for  21 days. Th e monovalent vir us pool may  be used for  polio­
virus vaccine only if at lea st 80 perce nt of the mice rem ain hea lthy  and surviv e 
the  entire period and  if all th e mice used in the  tes t fai l to show evidence of 
lymphocytic choriomen ingitis  v iru s or other vira l infection.

(3 ) Inoc ulat ion of suckl ing mice. Each of at  least 20 suck ling mice less tha n 
24 hou rs old, shall be inoc ulat ed intrace rebrall y with  0.01 millil iter and intrn - 

peri toneall y with  0.1 mi llil ite r of the  monovalent  pool to be tested . The mice 
sha ll be observed daily  for at  lea st 14 days. Each mouse th at  d ies aft er the first 
24 hou rs of the test, or is sacrif iced because of illness  sha ll be necropsied and 
all area s examined for eviden ce of vira l infection.  Such exam inati on shall in­
clude  subino culatio n of approp ria te tissu e suspen sions into an addit ional  group 
of at  lea st five suckling mice by the int racerebra l and int rap eri ton eal  routes and 
dai ly observed  for 14 days. In  additio n, a blind pass age shal l be made of a 
single  pool of the emulsified tis sue  (minus  skin and vis cer a) of all mice surv iv­
ing the  origin al 14-day test.  The  virus  fluid und er tes t is sati sfac tory  for 
poliovirus vaccine only if at  lea st 80 percent of the mice remain healthy  and 
surviv e the  ent ire period  and if all the mice used in the tes t fai l to show evi­
dence of Coxsackie or  other  v ira l infection.

(4 ) Ino cula tion  of guine a pigs. Each of at least five guin ea pigs, each weigh­
ing 350 -45 0 grams, shal l be inoculate d int racerebra lly with 0.1 mil lilite r and 
intr ape rito nea lly  w ith 5 m illi lite rs of the monovalent pool to  be tested . The ani­
mals sha ll be observed for  at  lea st 42 days  and daily  rec tal  tem peratur es re­
corded  for  the  last 3 weeks of the  test. Each anim al th at  dies af te r the first 
24 hou rs of the  test, or is sacrif iced because of illness, sha ll be necropsied. The 
tissu es shall  be examined both microscopically and  cultu ral ly for evidence of 
tube rcle  bacilli, and by pas sage of tissu e suspens ions into at  leas t thr ee othe r 
guinea  pigs by the int rac ere bra l and  intr ape rito nea l routes of inoculation for 
evidenc e of viral  infection.  If  c linical symptoms suggest  infec tion  with lympho­

cytic choriomeningitis  virus, serolo gical tes ts shal l be performe d on blood sam­
ples of the  tes t guinea pigs. Anim als th at  die or are sacrificed dur ing the first 
3 weeks af te r inocula tion with poliovirus shal l be exam ined for  infectio n with  

lymphocytic choriomeningitis viru s. Animals that  die in the  final 3 weeks shall 
be examined both microscopically and  cult ural ly for  M. Tubercu losis.  The mono­
vale nt viru s pool is sat isfact ory  for poliovirus  vaccine only if at  leas t 80 percent.
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of all ani ma ls remai n heal thy and survive the observation period  and only if 
all  the  animals used in the  tes t fa il to show evidence of infect ion with M. Tu­
berculosis, or  a ny vira l infec tion.

(5 ) Ino culatio n of monkey kidne y tiss ue cultures. At leas t 500 doses or 50 
mill iliter s, whichever repr esen ts a gr ea ter volume of virus, of each undiluted 
monovalent  virus pool or in equal  prop ortio ns from indivi dual harv ests  or 
subpools, sha ll be tested for  simian viruses in Macaca and Cercopithecus 
monkey kidne y tissue  cul ture  pre parat ion s aft er neu tral izat ion of the  polio­
viru s by high tit er  type specific nons imia n anti sera. The immunizing  antigen s 
used for  the  prep arat ion of antis era  sha ll be grown in a huma n tiss ue culture 
cell line. The monovalent virus  pool is sati sfactory for poliov irus vaccine only 
if all the  animals fail  to show eviden ce of the presence of simian viruses.

(6 ) Ino cul ation of human cell cult ures. At least  500 doses or 50 milliliters, 
whichever repr esen ts a gre ate r volume of virus, from one or more monovalent 
pools in equa l proportions, shall be tes ted  for the  presence of measles virus 
in either (a ) prim ary human amnio n cells, (b ) prim ary huma n kidney cells, 
or (c ) any  oth er cell system of com para ble susce ptibili ty to unmodified measles 
virus. The  tes t mat eria l shall  be n eut rali zed  with polioviru s ant iser um  of non­
simian der iva tion  if the  tiss ue culture cell system used is susce ptible to polio­
virus. The monovalent pool is sa tis fac tor y for poliovi rus vaccine  only if all 
tiss ue cul tur es fail  to show evidence of the presence of measles virus .

(7 ) Ino cul ation of rabbit kidney tissu e cultures . At least 500  milli liters 
of v irus  fluid, taken  from eith er a sing le monovalent pool or in equa l proportions 
from indi vidual harv ests  or subpools, sha ll be tested  in prim ary  rab bit  kidney 
tissu e culture prep arat ions  for  evidence of B-virus. The monovalent pool is 
sati sfa cto ry for  poliovirus vaccine only if all tissue cul tures fai l to show 
evidence of the presence of B-virus.

(b ) Tests af te r filtra tion. The  following  tests  rela ting  to saf ety  shall be 
perform ed af te r the filtra tion process, on each monovalent pool or on each 
multip le the reo f (mono valent  lo t) :

(1 ) Neurovirulence in monkeys. Eac h monovalent pool or monovalent lot 
shal l be tested in comparison with the  NIH  Reference Atte nuated Poliovirus for 
neurovirulence in monkeys by both the intr ath ala mic and int ras pin al routes of 
injectio n. A preinjection serum  sam ple obtained  from each monkey must be 
shown to c onta in no ne utra lizin g a ntibody in a dilution  of  1 :4 w hen tested agai nst 
no more tha n 1,000 TCDW of each of the  three types of poliovirus. The  neuro- 
virulence tes ts are  not valid unless the  sample conta ins at least 10’ ° TCD» 
per mil lili ter  when titr ate d in comparison  with the NIH Refere nce Poliovirus, 
Live, Attenu ated , of the app rop ria te type. All monkeys shall be observed for 
17 to 19 days,  under the supe rvision of a qualified pathologis t, physic ian, or 
vet erinar ian , and any evidence of physical abnormal ities indicative of poliomye­
lit is or oth er viral infections shal l be recorded.

(i ) In tra thalam ic  inoculation.  Eac h of at  least 10 monkeys sha ll be injected 
int rat ha lam ica lly  with 1.0 millili ter of undilute d virus  and each of at  leas t 10 
additional monkeys shall be inje cted  int rathal am ically  with 1.0 mil lilite r of 
viru s dilu ted  HP1. Similar infectio ns shall be made in each of two similar 
groups of monkeys with the  NIH Refe renc e Attenuat ed Poliovirus . Compara­
tive tes ts and evalu ations  shall  be made with  the viru s und er tes t and the 
NIH  refere nce. Only monkeys th at  show evidence of inoculati on into the 
tha lam us sha ll be considered as hav ing  been injected sati sfactorily .

(i i)  In tra sp in al  inoculation.  Each  of a group  of at  least five monkeys shall 
be injec ted int raspin ally  with 0.2 mi lli liter of undiluted virus and  each monkey 
in four add itio nal  groups of at  least five monkeys, shal l be i njected intraspinal ly 
with  0.2 mi llil iter of viru s dilu ted HP1, HP1, HP’, and 1(P‘, respect ively. Similar 
injec tions  of the  NIH Refere nce At ten uat ed Poliovirus shal l be made in each 
of five sim ilar groups of monkeys. Com para tive test s and evaluat ions shall 
be made with the  virus unde r test  and the  NIH reference. The inject ions are 
sat isfact ory  only if each monkey shows microscopic evidence of inoculation  
in the  g ray  ma tte r of the lumbar cord.

(i ii ) Dete rminati on of ncwrovirulence. At the conclusion of the  observation 
period com parativ e histopathol ogica l examinations shall  be made of the  lumbar  
cord, cerv ical  cord, lower medulla , upp er medulla  and mesencephalon  of each 
monkey in the  groups  injec ted wit h vaccine under tes t and  those  injec ted with 
the  NIH  referenc e virus, except th at  for  anim als dying dur ing  the  tes t period, 
these  examin atio ns shall be made imm edia tely af ter death . The  anim als shall 
be ex amin ed to asce rtain whethe r the dis trib utio n and histolo gical na ture  of the
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lesions are cha racteris tic of poliovirus infection. A comparative evaluation shall 
be made of the evidence of neurovirulence of the virus under  test and the NIH 
Reference Attenuated Poliovirus with respect to (1) the number of animals 
in each dilution showing lesions  characteristic of poliovirus infection, (2) the 
number of animals in each dilution  showing lesions other  than those charac­
teris tic of poliovirus infection, (3) the severity of the lesions, (4) the degree of 
dissemination of the lesions, and  (5) the rate  of occurrence of paralysis not at ­
tribu table  to the mechanical inju ry resulting from inoculation trauma. The 
virus under test is satisfactory for poliovirus vaccine manufacture  only if at 
least 80 percent of the animals  in each group survive the observation period and 
if a comparative analysis of th e te st results demonstrates th at  the neurovirulence 
of the test vaccine does not exceed that  of the NIH Reference Attenuated 
Poliovirus.

(2) Test for virus titer. The concentration of living virus in each mono­
valent pool or lot shall be determined, using the NIH Reference Poliovirus, Live, 
Attenuated of the same type as a control. The ti trat ion  shall be performed with 
either groups of 10 tubes a t 1-log dilution steps or groups of 5 tubes of 0.5-log di­
lution steps and the 50 percent (TCDM) titra tion  end point calculated.

(3) Tests for invitro markers. Two tes ts shall be performed with each mono­
valent pool, or each monovalent lot resulting therefrom, and with the NIH Ref­
erence Poliovirus, Live, Attenuated, of the  same type. The tests shall be per ­
formed on the  vaccine and on the NIH Reference Poliovirus as closely together 
in time as possible, using the rct/4 0 market and at least one of the o ther marker 
methods described below. The validity of all tissue culture tests shall be con­
firmed by including appropriate  postive and homotypic negative stra ins of at­
tenuated poliovirus as controls. The results of the  tests shall demonstrate tha t 
the marker characteristic of the  virus being tested does not differ significantly 
from tha t of the NIH Reference Poliovirus, Live, Attenuated of the same type.

(i) rct/40 marker. Attenuated strains which grow readily at  40° C. (±.5° C.) 
are classified as rct/40 positive ( +  ) in contra st to the rct/40 negative ( —) 
stra ins which show an increased growth of at least  100,000 fold at 36° C. over 
tha t obtained at 40° C. Comparative  determinations shall be made in either 
tube or bottle cultures.

(ii) d marker. Attenuated  strain s which grow readily at  low concentrations 
of bicarbonate under agar  are classified as d positive ( +  ) in contrast to the 
d negative ( —) strains which exhibit delayed growth under  the same condi­
tions. The cultures shall be grown in a 36° C. incubator either in stoppered 
bottles or  in plates in an environment of 5 percent COa in air.

(ill)  MS markers. Attenuated  strains which grow more readily  on monkey 
stable (MS) cells are  classified as MS positive ( +  ) in contrast to the MS neg­
ative ( —) strains. Comparative  determinations shall be made in either tube 
cultures or in bottle cultures under agar.

(4) Test for sterility. Each monovalent pool o r each monovalent lot resulting 
therefrom shall be tested for ster ility  by the procedure prescribed in section 
73.73.

Section 73.115 Potency test.
The concentration of living virus  expressed as TCD of each type in the vac­

cine shall constitute the measure  of its potency. The accuracy of the  titrat ion 
to de termine the concentration of live virus shall be confirmed by using the NIH 
Reference Poliovirus, Live, Attenuated of the appropriate type as a control on 
the titr atio n technique. The concentration of living virus (per  milliliter) of 
each type contained in the lot under  test shall be equal (±  0.5 log) to the aver­
age of the concentrations of v irus (per millil iter) in the five lots of vaccine used 
in the clinical trials which qualified the vaccine for license.

Section 73.116 General Requirements.
(a ) Final container tests. Tests shall be made on final containers  for identity, 

safety, and  sterility  in accordance with sections 73.72 and 73.73.
(b) Consistency of manufacture. No lot of vaccine shall be released unless 

each monovalent pool contained therein is one of a series of five consecutive pools 
of the same type, each pool having been manufactured by the same procedures, 
and each having met the crite ria of neurovirulence for monkeys prescribed in 
section 73.114(b)(1), and of in vitro markers as prescribed in section 73.114- 
(b )(3).

(c) Dose. The individual human dose of live poliovirus vaccine and the 
dosage schedule recommended on the label shall be the same as  tha t used in the 
clinical tr ial s which qualified the  vaccine for license.
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(d)  Labeling.  Labeling shall comply with  the requi rements of sections 73.50 
to 73.55, inclus ive. In addition, the labe l or a package enclosure shal l include 
the ident ificat ion and source of the vir us  or viruses contained in the  vaccine, 
the  tis sue  medium on which the virus  or viruses were propagated, stab ilize rs and 
preserva tives , if any, and the type and amount  of antib iotics.

(e) Dating.  (1) The expi ration da te in no event shall  be more tha n 2 years 
af te r the da te  of  manufacture as  defined in section 73.82(a) provided the product 
is maintained  in the  frozen state, (2) the  expir ation date shall  be no mote than 
1 year from the  date of issue provided that  the product is mainta ined  in the 
frozen sta te,  and  (3) the exp iration da te  sha ll be no more tha n 7 days from the 
date of is sue if issued as a liquid and provided it is maintaine d a t a tempera ture  
no h igher than  10° C.

(f)  Samples  and reports. For  each  lot of vaccine, the  following  material s 
shall  be subm itted to the  Director,  Divis ion of Biologies Standards,  National 
Insti tutes  of Health, Bethesda 14, M d.:

(1) All protocols rela ting to the  h istory  of  m anufac ture  of each lot of vaccine, 
and the res ult s of all tests  performed.

(2) A 1-lite r bulk sample of each monovalent pool used for  the  t es t described 
in section 73.114(b).

(3) A tota l of no less than  a 200-mill iliter sample o f the  vaccine in  final labeled 
conta iners.

Section 73.117 Clinical trials to quali fy for license. To qualify  for license, 
the antigenicity of the vaccine shall  hav e been determ ined by clinical tri als  of 
adeq uate  sta tis tic al design, by oral  adminis tra tion of the  product. Such clin­
ical tria ls sha ll be conducted w ith five consecutive  lots of pol iovirus vaccine which 
have been manufactured  by the same methods, each of which has shown sat is­
factory res ult s in all prescribed tests . Type specific neut ralizing  antibody (from 
less than  1 :4  before vaccine treatm ent, to 1:16  or gre ate r af te r trea tment  I 
shall  be induced  in 80 percent or more of susceptibles w’hen adminis tered orally 
as a single dose or in excess of 90 per cen t of susceptib les when administered  
orally  a fte r a series of doses. A sep ara te clinical t ria l shall have been conducted 
for each monovalent and each polyvale nt vaccine for which license applica tion 
is made.

Section 73.118. Equivalent methods. Modification of any pa rti cu lar manu­
fac tur ing  method or process or the  co ndit ions  under which it  is  conducted as set 
for th in the  additional standa rds  rel ati ng  to Poliovirus Vaccine, Live, Oral, 
shall be permitted whenever the ma nufac tur er presents evidence that  demon­
str ate s the  modification will provide assurance s of the safety , pur ity , and po­
tency of the vaccine that  are  equal to or gre ate r than the assu rances  provided 
by such sta ndard s, and the Surgeon Gene ral so finds and makes such finding a 
ma tter of official record.
(Sec. 215, 58 S tat . 690, a s amended; 42 U.S.C. 216. Int erp ret  or apply sec. 351, 
58 Sta t. 702, as amended ; 42 U.S.C. 262.)
Dat ed :

Surgeon General.
App roved:

Secretary. o
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