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POLIO VACCINES

THURSDAY, MARCH 16, 1961

House or REPRESENTATIVES,
SuBcoMMITTEE ON HEALTH AND SAFETY OF THE

Comyrrree oN INTERSTATE AND ForeiGN COMMERCE,
Washington, D.C.

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

Present : Representatives Roberts, Rhodes of Pennsylvania, Rogers
of Florida, Schenck, Nelson and Thomson.

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

Mr. Roeerrs. 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 0??118 oral polio vaccine.

On March 14, President Kennedy requested the Congress to ap-
propriate $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 that 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 relating to
biological products, no person may sell a vaccine unless such pmﬁnct
has been manufactured in an establishment licensed by the Department
of Health, Education, and Welfare. The subcommittee has been
informed that as of March 14, 1961, no applications 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 premature reliance on early availability of the
new vacecine either 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 chair regrets if the call for hearings on such short notice has
caused any inconvience to Government oﬁi‘:'iais and other witnesses.
However, the Chair felt that no time should be lost in attempting to
clarify the situation, especially since only a short while ago wide-
spread attention was given by the news media to an article which ap-
peared in the Journal of the American Medical Association in which
the author of the article cast doubt on the effectiveness of the Salk
vaccine which at the present time is the only polio vaccine available
in the United States.

_ Since then the American Medical Association and the Public Health
Service have expressed their complete confidence in the effectiveness
of the Salk vaccine and have urged its continued use during the cur-
rent year. President Kennedy, in making his request for funds for
the purchase of the oral vaccine, likewise stressed the need for con-
tinued use at the present time of the Salk vaccine.

The subcommittee feels that in the interest of the welfare of the
American people the record should be completely clear on the status
of the oral vaccine in the United States: where we stand at this june-
ture, when the American people might expect to have available an am-
ple supply of the new vaccine, and what the wise course is to follow
during the interim period.

It is a personal pleasure this morning to introduce our first witness.
He is the newly appointed Surgeon General of the U.S. Public Health
Service. Dr. Terry comes from my beloved State of Alabama. He
was born at Red Tevel down in Covington County, and he has dis-
tinguished himself in the Public Health Service. He is a graduate
of the Agricultural College and later attended the University in New
Orleans.

Dr. Terry, it is, certainly, a pleasure to have you with us today, and
I am sure that we will see a lot of each other in the months to come.
My very best wishes to you in your new position.

You may proceed as you wish with your statement.

STATEMENT OF DR. LUTHER L. TERRY, 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 HEALTH;
DR. C. A. SMITH, CHIEF, COMMUNICABLE DISEASE CENTER; AND
EDWARD J. ROURKE, ASSISTANT GENERAL COUNSEL, DEPART-
MENT OF HEALTH, EDUCATION, AND WELFARE

Dr. Terry. Thank you, Mr. Chairman. I certainly appreciate your
good wishes and I am sure that I shall need them with the great re-
sponsibility of this position that I am in.

I have recently assumed the position of Surgeon General in the
Public Health Service. I am not new to the Public Health Service,
having been in our Service for 1814 years, and during the past 10 years
having been associated with the National Heart Institute.

Consequently, Mr. Chairman, I am not unaware of the importance
of this committee, nor of the tremendous support and assistance that
we have received from this committee in the past.
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At the outset I would like to say that we are appreciative and that
I shall do everything in my power to assist the committee in any of
its actions. I shall look forward to your continued support.

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

Mr. Roperts. Very well.

Dr. Terry. 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 first 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 continuing and vigorous
action to help bring this cruel and crippling disease under final
control,

There has been much emphasis—and rightful 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 strong endorsement to present national efforts
to push vaccinations with the highly effective vaccine we now have on
hand.

I't is of the highest importance, as the President has pointed out, that
our present consideration of the oral vaceine should not deflect atten-
tion from the goal of maximum vaccinations with Salk vaccine be-
fore next summer.

The President’s comment accompanied the announcement, as you
know, that he was requesting a $1 million appropriation for the pur-
chase of oral vaccine when it becomes available, for an epidemic re-
serve and for necessary investigations and more precise study 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 state of readiness for 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
anticipate that one or more applications may be forthcoming within
the next 6 months, or possibly sooner, it is impossible to set any more
precise time than that.

The licensing function 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 status of
the oral vaccine in proper perspective,
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LICENSING

The responsibility for licensing, as you are aware, rests with the
Secretary of Health, Education, and Welfare who acts upon the
recommendation of the Surgeon General. As Surgeon General I am,
in turn, advised by the Director of the National Institutes of Health
and the Director of the Division of Biologics Standards.

The Division has the responsibility under the law for protecting
the public by administering standards designed to insure the safety
and }mtvn(‘v of medical hinh)gi(':ll products used in the United States
and for seeing that these standards are maintained.

The standards which the Division applies to these products are
rigorous. It is their policy—and one with which, I am sure, we are
all in accord—that biological products used for the prevention or the
treatment 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 quarters that the
Public Health Service has been slow in licensing the oral vacecine.

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 manufacturing 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 scientific advisers have recognized
the obvious advantages in ease of administration 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 stafl have consistently advised that they be excluded
from vaccine produeed in this country.

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

SURVEILLANCE

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 po]io-
myelitis surveillance program at the Communicable Disease Center
in Atlanta 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 llle of equal usefulness
when the oral vaccine is licensed and in wide use.
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RESEARCH

The relationship of research to the extension of control over polio
or other illnesses is, of course, obvious. Without the brilliant investi-
gative work of scientific investigators over a long period of years,
millions of parents everywhere would be facing the coming summer
season with a crawling sense of dread. So short is human memory
that we forget it was only 5 years ago when every American parent
shared this familiar apprehension.

The Public Health Service's responsibilities in the wide field of
research are well known to you. In polio, our role in recent years has
been less associated with the development of preventives than with
their testing and application. Since 1953, the Service, however, has
called time and again upon the talents of the Nation’s scientists in
helping to resolve the many, various and continuing problems which
have been associated with the poliomyelitis program.

The Service is immeasurably grateful to these expert advisers.
As Surgeon General, Mr. Chairman, I propoese to continue to call
upon them, and others, to provide us with the most expert advice pos-
sible on the use and application of the oral vaccine as well as on
other health measures.

PROMOTION

I mentioned earlier the role which the Service has played in help-
ing to promote the Salk vaccine and our present intention to press
for wider use of the Salk vaccine before this summer. 1 suggested
that we rightfully emphasized the numbers of unvacecinated.

On the other hand, we should take note of the fact that as a re-
sult of this promotional effort—which has, by no means, been of
our doing altogether—well over 80 million have been vaccinated.
This is a triumph of preventive medicine without parallel in our
history. This triumph has been achieved through the efforts of the
many ; and in it the communications media have played a vital and
indispensable part.

I am happy to report, Mr. Chairman, that we have been assured
of the support of the Advertising Council, for the fifth successive
year, in our present vaccination drive. Their campaign, conducted
with the generous assistance of American newspapers, radio, television,
billboards, car eards and other media, has been of tremendous assist-
ance to us in the past.

I have every confidence that when the oral vaccine becomes available,
we will have their help and the help of the medical and public health
professions in putting it to rapid use.

STIMULATION

The Public Health Service, as the principal Federal health agency,
has responsibilities not only in its own right but in stimulating others
to action. Thisstimulatory role takes many forms: the encouragement
of research, demonstration, scientific publication, and consultation with
professional groups and individuals on a wide variety of programs.

During the past 3 years, the Service has exercised this function with
respect to the oral vaccine in continuous consultation with industry at
all levels, in the review of data by our own staff and our consultants
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and in many other ways. I can assure you, Mr. Chairman, that we
will continue to do our best, within those areas which are appropriate
for Federal action, to help speed the early production of the oral
vaceine.

It was with these fivefold responsibilities in mind that my prede-
cessor, Dr. Leroy E. Burney, on June 30, 1958, appointed a Public
Health Service Committee on Live Poliovirus Vaccine. Made up of
experts in the field of virology and vaccines, the Committee’s job has
been to keep abreast of developments in the oral polio field and to
keep the Surgeon General and his staff continuously advised on de-
velopments in the whole field.

I should like to submit, for the record, a list of major actions under-
taken since that date by the Service to insure that we would remain
continuously informed on the oral vaccine and be in a position to take
appropriate action at the appropriate time.

The chronology begins with the formation of this expert commit-
tee. The last item in it is the submission by the President last Tues-
day, March 14, of the request for a supplemental appropriation for
£1 million to set up a reserve supply of oral vaccine for epidemic use
when it becomes available.

You will note, Mr. Chairman, that the chronology includes two inter-
national conferences on the subject of the oral vaccine, an on-the-spot
survey of the Russian experience by Public Health Service personnel
in May 1960, a number of public announcements by the Service on
the progress of the oral vaccine, a symposium condueted at the mid-
winter sessions of the American Medical Association—copies of which
I should like also to submit for the record—and the recommendations
of the Surgeon General's Committee on Poliomyelitis Control which

met in Atlanta, Ga., on January 23 and 24 of this year.
This Committee, made 1:{1 of representatives of 29 national organiza-

tions, representing both the medical and health professions and the
general public, in sessions freely open to and reported by the press,
were provided with a thorough review of the whole polio picture. 1
should like to submit for the record, Mr. Chairman, their very thought-
ful recommendations as well as a copy of my response to them.

I would point out that this Committee had the advice and counsel
of a number of leading experts in virology, including the major de-
velopers of the oral vaccine, as well as of experts in public health
administration.

Among their major recommendations was the establishment of the
oral polio reserve f]m- which President Kennedy earlier this week re-
quested an appropriation of $1 million.

This chronology will show, T believe, that the Service has not
only sought to keep abreast of developments but has sought, by every
means appropriate to a Federal agency, to encourage early production
of an oral vaccine which will be safe and effective.

The culmination of this 3-year effort, which grew in intensity
during the past year, was the publication on November 23, 1960, in
the Federal Register, of a Notice of Proposed Rule Making for
Poliovirus Vaecine,

Since that date our scientists have been in continuous touch with
their scientific conferees in industry. As a result, industry is thor-
oughly familiar with the manner in which the requirements were
developed and with the requirements themselves.
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I have every confidence that as soon as they have completed their
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. 1 am advised by Dr. Murray
that the final, formal requirements will be sent forward for publica-
tion in the Federal Register by the end of this month.

In summary, Mr. Chairman, may I express once more my apprecia-
tion for this opportunity 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-Salk vaccine days, we can, as a Nation, take great
satisfaction in how far we have come in the control of polio. None of
us will be satisfied until the day comes when we have stamped out
lmlin once and for all in the United States and, in the longer run,
relped play our part in its elimination from the world.

We may take perhaps justifiable pride that 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 infinitely rewarding job of putting 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 brief chronology of activities related to the live polio-
virus vacecine which I believe members of the 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 group of the subcommittee reports of the Surgeon
General’s Advisory Committee on Poliomyelitis Control.

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

The fifth is a release which was issued on February 28, 1961, and
constitutes our latest effort from the Public Health Service toward
informing the public, the medical profession, and all of those inter-
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 brief review of the promotional effort exerted over
the past 5 years by the Service and others.

Also, Mr. Chairman, at this time, if I may, I would like to take
the opportunity of introducing my colleagues to the committee. And
after I have introduced them, we would all like to make ourselves
freely available to questions from the committee.

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

(The documents follow :)




June 30, 1958

Nov. 13, 1958

May 1959

June 1, 1959

June 22-26, 1959

1959
1959

9, 1959

29, 1959

16, 1959

POLIO VACCINES

ERIEF CHRONOLOGY
OF
ACTIVITIES RELATED TO LIVE POLIOVIRUS VACCINE

FHS Committee on Live Poliovirus Veceine established by the
Surgeon General. BSince that time, the com:ittee has met on 15
occasions as a camittee and has, in addition, participated in
conferences organized by the Pan Americen Health Organization
and by the Public Health Service in relation to the Surgeon
General's Adiisory Committee on Policmyelitis Control.

The Committee had its first formal meeting and conferred
with menbers of industry having an interest in virus vaccines
and with sclentists active in live poliovirus research. This
was maicly an orientation meeting designed {0 determine the
stage of evclution of live poliovirus vaccine.

Public statement by Surgeon General on progress in developing
and testing of oral polio vaccine published in Fublic Health
Reports, Journal of the Public Health Service.

First report of the PIIS Comittee on Live Poliovirus Vaccine to
the Surgecn Gemeral of the Public Health Service.

First International Corference on Poliovirus Vaccines held in
Washington under the joint ausplces of the World Health Organiza-
tion and the Pan /merican Health Organization. At this week-
long conference reports were presented on all significant aspects
of work on live poliovirus vaccine., The conferemce was attended
by invited scientists from all over the world, inecluding the USSH.

Second report of the PHS Committee ¢n lLive Poliovirus Vaccine to
the Surgeon General of the Public Health Service. This included
a set of suggestions relating to important aspects which would
have to be covered in the develomment of standardc for a sale
and effective live poliovirus vaccire.

Cormittee's report sent to vaccine producers,

Public statement on current status of oral polio vaccine issued
by the Surgecn Ceneral. This was published in full in the
llovember, 1559, issue of Public Health Feports.

Joint meeting between the FlS Committee on Live Poliovirus
Vaceine, interested scientists, and members of industry to
discuss the points raised by the committee relative to safety
and effectiveness.

Transcript of Oct. O meeting sent to vaccine producers,

Recommendations Relating to the lHanmufacture of Live Poliovirus
Vaccine issued by the 75 Committee on Live Poliovirus Vaccine,
This document, which was prepered following the October 9th meet-
ing, sets forth the essential features of any future standards
which would be aspplicable to a safe and potent live poliovirus
vaccine to be distributed for general sale and unrestricted use,
The recommendations were sent on thie date to the vaccine produc
ers,




19, 1959

22, 1950

Apr. 20, 1950

May 12-16, 1950

June G-10, 1950

Jupe 13-15, 1960

July 26-28, 1960

POLIO VACCINES

Special article in The Journal of the American Medical
Association by Dr. Leror E. Purney, Surgeon General of the
U. 5. Public Health Service, entitled "Current Status

of Live Poliovirus Vaccine.”

The PHS finenced publication and sent to all medical
school libraries and to vaccine producers the report
on use of live polioc vaccine in Russia made by

Dr. Dorothy Horstmenn of the Yale University School of
Medicine for the VWorld Health Organization.

Symposium on Polio Vaceine held by The Academy of
Mediecine of New Jersey.

Soviet-American meeting on poliomyelitis, Moscow, USSR.

Second International Conference on Poliovirus Vaccines
held in Washington. This conference made avallable the
latest information on the investizations of live poliovirus
vaccines which had been going on all over the world. The
published oroceedings of this conferance &s well as those
of the first conference on June 22-26, 1959 represent
valuable sources of information and documentation.

Meeting of World Health Organization Expert Committee
on Poliomyelitis. A report of this Committee has appeared
as WHO Technical Report Series, No. 203, 1960.

Fifth International Polionmyelitis Conference, Copenhagen.
This represented a roundup of up-to-date information
concerning both live poliovirus vaccine and inactivated
(Selk) vaccine.

Following this conference it was possible to
evaluate the status of live poliovirus vaccine and look
forwvard to its dvailahlility s & licensed product if
production difficulties could be solved, Steps were
initiated toward the adopticn of regulations relating
to the manufacture and testing of live poliovirus vaceine,

The PHS sent "Recommendations Relating to the Manufacture
of Iive Poliovirus Vaccine" - revised July 27, 1960 to
vaccine producers.

Public announcement by the Surgeon Ceneral, &t a press
conference, that live poliovirus veccine is considered
suitable for use in the U, 5. At this conference, a report
of the recommendations of the PHS Committee on Live
Poliovirus Vaccine was also released.




Sept. 20, 1950

Oet. 11 & 12, 1960

Nov. 9, 1550

Nov. 16, 1950

Nov. 23, 19G0

Nov. 30, 1930

Jan. 23 & 24, 1961

Feb. 13, 1961
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Recommendations relating to the meanufacture of oral
polioviius vaceine issued by Public Heelth Service Committee
on Iive Pcliovirus Vaccine and sent to manufecturers. This
document wvas a further elaboration of the earlier document
of Nove. 16, 1959.

Publie announcement of & Surgeon General's Advisory
Committee on Poliomyelitis Control to advise on plans for
wider use of Salk vaceine and for use of oral veccine
¥hen it becomes aveilable,

Agenda plenning committee of the Surgeon Ceneral's Advisory
Committee on Poliogyelitis Control met at the Service's
Communicable Disease Center in Atlanta, Georgia.

Formal letter sent to vaccine manufacturers requesting
informetion on theft plans for production of orel vaeccine.

Advance copy of stendards to be published in the Federal
Register (see below) sent to vaccine manufacturers.

Publication of & liotice of Proposed FRule Making for
Poliovirus Veccine, Live, Oral. This appeared in the
Federal Register on said date page 11111. Public comment
vas invited.

Synposium on Present Poliomyelitis Immnizatio, American
Medical Assotistion Mid-Vinter Clinical Session, Washington,
D.C. Papers presented by Dr. leroy E. Eurney, Dr. E, Russell
Alexander, Dr. Roderick Murray, and Dr. Alexander Langmuir.
This group of papers constituted & rather concise
presentation of the current status nf both live and
insetivated pollovirus vaccines, indicating the success
with the latter and the problems anticipeted with the
former. Following this meeting, the Surgeon General

held a press conference to answer guestions relating to

the data presented at the symposium.

Meeting of the Surgeon Ceneral's Advisory Committee on
Poliomyelitis Control at the Communicable Disease Center
in Atlenta, Ceorgia. General sessions were open to the
pPress and a press relesse was issued sumarizing committee
actions.

Request for $1 million for purchase of orel pelic vaceine
for study and evaluation of its use as an epidemic control
measure submitted to the Buresu of the Budget by the
Public Health Service. Public anpouncement had been made
previous day by President Kemnedy of his intent to request
the funds for establishment of an epidemic reserve




Feb. 10, 1900

Mer. 14, 1961

Mar. 15, 1901
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Distribution of Recommendations of the Surgeon Genersl's
Advisory Committee on Poliomyelitis Control to the press
and to health, medical and civic organizations.

Senate Hearings held on request for $1 million to purchase
oral vaccine.

No applications have as yet teen filed for license for

live poliovirus vaccine. The Public [ealth Service is

keeping close contect with the technical representatives

of those manufacturers vho are inte ed in producing

live poliovirus vaccine. Public cumment to the Nov. 23

Fropused Rule Malking has been received and
idered. Dncument being pared for publication the
ieral Register.
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SYMPOSIUM
ON
PRESENT STATUS OF POLIOMYELITIS AND POLIOMYELITIS IMMUNIZATION

Papers presented at the
American Medical Association Mid-Winter Clinical Sessions
Washington, D. C. - November 30, 1960

Introductory Remarks Dr. Leroy E. Burney
Surgeon General
Public Health Service

Extent of the Problem Dr. E. Russell Alexander
Chief, Surveillance Section
Communicable Disease Center

Standardization, Licensing and Dr. Roderick Murray
Availability of Live Poliovirus Director, Division of Biologics Standards
Vaccine National Institutes of Health

Epidemioclogical Considerations Dr. Alexander D. Langmuir
Chief, Epidemiclogy Branch
Communicable Disease Center

Summary Statement Dr. Leroy E. Bumey

U. S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE
Public Health Service
Washington 25, D, C,
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U. S. DEPARTEENT OF
IEALTi!, EDUCATION, AND WELFARE
Public Health Service
Washington 25, D, C.
FOR DNELEASE ON DELIVERY
WEDNESDAY, NOVEMBER 30, 1960

Introductory Remarks®
by
Dr, Leroy E, Durney
Surgeon General

All of us can agree that in the U, S, we have come a long way
toward controlling paralytic.poliomyelitis, Within the past five years,
some 93 million persons have used the Salk vaccine and 78 million of them
are now fully immunized., This is a monumentalachievement in preventive
medicine. I know of no parallel in medical history.

For this the medical and public health professions, the Mational
Foundation, dozens of other organizations and thousards of individuals
deserve great and enduring credit,

During these five years, there have not only been many improvements
in the inactivated vaccine, but a marked increase in potency has been
achieved, oSteady progress has also been made in the development of oral
vaccines, Or, Hilary Koprowski of the Wistar Institute in Philadelphia,
pr. Herald Cox of the Lederle Laboratories, and Dr. 3abin of the
University of Cincinnati have been world leaders in this work.

It is now evident that an oral live, attenuated vaccine will take

its place along with Salk vaccine as an additional weapon for the control

of polio,

For presentation at the A,M,A, Mid-Winter Clinical Sessions,
Jdashington, 9, C., November 30, 1960, 12 noon,
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This, therefore, seems an appropriate period to assess our past
experience in the use of polio vaccine, to review the current status of
the development of new polio vaccine, to review the current status of
the development of new polio vaccines, and to consider the problems that
will corfront us as we move toward our ultimate goal of complete protec-
tion against paralytic polio in the U, 5,

To do this, 1 have asked the three men in the Public ilealth Service
who have beer most closely associated with our polio activities to give
You progress reports,

Dr. Russell Alexander, Chief, Surveillance section, Communicable
Disease Center, will report to you on data provided by Lealth departments

throughout the pation and analyzed by the epidemiologists in our polio-

myelitis surveillance unit, The incidence, the trends, and the shift in

epidemic patterns will help to point up the dimensions and the nature of
our unfinished business in the control of this disease.

Dr, Roderick Murray, Director, Division of Diologics standards,
will then report on improvements in the inactivated vaccines and, more
particularly, will discuss the technical problems, the licensure require-
ments, and the prospects for production of oral vaccine, ©Ur, Murray has
participated in the international conferences held this year and has
studied the results of the oral vaccine in this country and in several
foreign countries, He has served as Chairman of the Tecknical Advisory
Committee on Live Vaccine, men well qualified to give us expert judgment
on the extraordinarily complex problems of cheice of strains, and methods

of testing for safety and effectiveness.
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Finally, I will ask Or., Alexander Langmuir, Chief, Epidemiology

Branch, Communicable Disease Center, to discuss some of the epidemiological
considerations imherent to the effective use of hoth the inactivated and
the oral vaccines,

At the conclusion of these reports, I will outline to you some of
the plans we have made to date to work with you and with the various pro-
fessional and public groups who have an important role to play in the

further advancement of poliomyelitis control,




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 representa 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
trend.bggan in 1955, and was continued through 1957, associated with in-
creastng 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 this we would estimate the total cases
for 1960 to be mbout 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 &, 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 nmorthern 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 comcentration 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 cpidemics. The first figure contrasts a rather
general distribution in Chicago in 1952, compared with a well demarcated
concentration among lower socloeconomic groups in crowded slums inm 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
susceptibles 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 comentrations 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, & 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 this 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)
bave 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 137 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 last year the

majority of vaccine distributed has been used in further inoculation of

those already partially immunized. Very little bas 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 estimtes 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 bave 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 B0% for three or more doses,
and significantly greater for four or more doses.
Summary

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 unimmunized 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 ifmmunization, 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
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U. S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE
Public Health Service

Washington 25, D. C.

FOR RELEASE ON DELIVERY
WEDNESDAY, NOVEMBER 30, 1960

Standardization, Licensing and Availability of
Live Poliovirus Vaccine®
by
Roderick Murray, M. D,
Director, Division of Biologics Standards
National Institutes of Health
Bethesda 14, Maryland
At this point in time, a discussion of the problems encountered with

inactivated poliomyelitis vaccine -- Salk vaccine -- is relatively simple.
Once the difficulties which were encountered in 1955 had been surmounted ,
there were no further problems with safety in the field. The revised safety

testing procedures introduced inm 1955 have been consistently effective in

providing a safe product. Problems do occur on occasion in the course of

mahufacture which emphasize the validity of the revised test procedures.

Some relatively minor problems have arisen from time to time such as the
presence of penicillin in the vaccine as originally produced, but it is now
possible readily to obtain vaccine prepared with other antibiotics.

The introduction of more stringent manufacturing and testing procedures
in 1955 was associated with a fall in average potency. Although remaining
within the required potency limits, this was nevertheless undesirable in a
vaccine which is not 100 percent effective even under the best conditions.
During the past two years, however, there has been a gratifying rise in
the potency of the average vaccine reaching the market, with increases of

as much as 5-fold or more. Figures 1, 2, and 3 illustrate the trend of

*Delivered at the AMA Midwinter Session, Symposium on Present Poliomyelitis
Immunization, Washington, D, C. November 30, 1960, 12:00 Noon.
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the median potency of all lots of vaccine released up to July 1, 1960,

plotted on a bimonthly basis. This upward trend bas made it possible to

call for a general increase of 50 percent in the level of acceptable
potency. This new potency requirement will go into effect early in 1961.

A variety of multiple antigen preparations containing diphtheria,
tetanus, pertussis, and poliomyelitis antigens are now available and can be
readilly integrated into the pediatric immunization regime. BSuch products
meet requirements for each of the individual components. However, a recent
report indicated the possibility of lowered pertussis potency in some lots,
despite satisfactory tests performed by both the manufacturer and the NIH.
This has not been confirmed and the matter is at present under laboratory
investigation. There has been no question concerning the potency of the
poliomyelitis components.

Another product vhich has recently attracted attention is a
purified preparation. The advantages of purification are obvious and the
possibility of achieving higher potency through the concentration step
used for such preparations is attractive. The potency requirements are
the same as those in effect for other forms of poliomyelitis vaccine.

The successful solution of many of the problems which have presented
themselves in connection with poliomyelitis vaccine since it appeared on
the market has been due to the advice of the Technical Committee on Polio-
myelitis Vaccine and to the high degree of cooperation which has existed
between the Public Health Service, this Committee, and the pharmaceutical

manufacturers involved.
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Live Poliovirus Vaccine:

Live poliomyelitis vaccine has been one of the most exhaustively
discussed products ever to enter into the realm of specific prophylaxis.

A mumber of international and other meetings have been convened to comsider
the data as they have developed.* The proceedings of many of these meetings
have now been published (1,2, 3) and form the definitive information on
which our present views of this product can be based. Regretably, copies
of many of these documents are scarce.

The Public Health Service early anticipated the delay in general
availability of the vaccine which would occur if regulations relating to
manufacture and testing were mot in existence by the time manufacturers
might apply for licemnses under the provisions of the Public Health Service
Act. Consequently, those of us who are responsible for licensure have tried
to keep current on all available laboratory and field information. This
has been done through the activities of the Public Health Service Committee
on Live Poliovirus Vaccine. Numerous meetings have been held with interested
parties and, thanks to the excellent cooperation of imvestigators and
potential manufacturers, all have been kept informed of the result of
important studies even before they were published.

The Committee has prepared a number of reports. The latest one

(4), released on August 24, is a ry of rec dations based upon

the field and laboratory experience with the Koprowski, Lederle, and Sabin

#1. First International Conference on Live Poliovirus Vaccine, Washington,
D.C. June 1959
1950 Symposium on Polio Vaccines, Newark. N.J., April 20, 1960
Soviet-American Meeting, Moscow, May 1960
Soviet 4th International Scientific Conference on Poliomyelitis,
Moscow, May 1960
Second International Conference on Live Poliovirus Vaccines,
Washington, D. C., Jume 1960
Sth International Poliomyelitis Conference, Copenhagen, July 1960
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sets of strains. The Committee recommended the use of the Sabin Type

1, 2 and 3 strains but noted that the Type 3 strain had some unfavorable
features and that a search for a superior Type 3 strain should be continued.*
It also recommended that the Sabin Type 1 strain be used as a reference

in the conduct of the neurovirulence tests. In addition, the Committee
expressed the view that the use of live poliovirus vaccine was more
appropriate on 8 community than on an individual basis. This, of course,
alludes to some special features of live poliovirus vaccine: the fact that
it is an oral vaccine; the ease of use on a large scale, that there is the
possibility of interferemce by other enteroviruses and even by vaccine
strains used in other persoms; that immunologic and epidemiologic surveillance
needs to be maintained; and that the vaccine must be used quickly once it is
thawed. The proposal for community-wide use also reflects the manner in
which the vaccine had been most successfully used in the field. The
Committee did not mean to imply that they considered it dangerous to use

the vaccine on an individual basis.¥*

Concurrently with the August 24 report and looking forward to the
eventual licensing of oral vaccine, a set of recommendations was prepared to
guide prospective manufacturers, These recommendations became available on
August 26 and set forth the necessary procedures, tests, etc. to be applied
in the manufacture of live poliovirus vaccine. The recommendations have
*In its recommendations the Public Health Committee went a little further than

the World Health Organization Expert Committee on Poliomyelitis which met in
Washington on June 13 through 16, 1960. The report of the WHO Committee (5)
noted that a majority considered that the Sabin Type 1 and Type 2 strains
approached more closely to the optimum than did the other strains, but re-
frained from expressing a preference for any of the Type 3 strains available.
** This concept is also expressed in the World Health Organization Expert
Committee report (5) with the words, "....All programs both within the country

and even outside the borders of a particular country should be carried out
on a coordinated basis.”
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now been incorporated into a Notice of Proposed Rule Making which appeared

on page 11111 of the Federal Register of November 23, 1950, leading the
way to the eventual adoption of regulations under which live poliovirus
vaccine can be manufactured as a licensed product.

The problems to be faced in the production and use of a safe and
effective live poliovirus vaccine cannot be covered in detail within the
scope of this presentation. They fall into three general areas: (a) straim
selection; (b) manufacturing problems; (c) utilization problems.

(a) STRAIN SELECTION. This is probably the most important single

problem and most of the initial research was focussed upon it. In-

formation on the folloving is considered to be necessary in arriving
at a decision on strain selection:

(1) Low neurovirulence for monkeys.

(2) Genetic stability (or stability on human passage).

(3) Capacity to spread from vaccinated to non-vaccinated persons.

(4) Occurrence and degree of viremia.

(5) Genetic markers.

(6) Experience gained from field studies relative to safety and

effectiveness of the vaccine.

Apart from their basic immunologic differences the types of poliovirus
differ in other ways and play different roles in the epidemiclogic and other
features of poliomyelitis. This means that rigid generalizations concerning
the properties listed above cannot be made on an inter-typic basis.

Low Neurovirulence. Neurovirulence for monkeys is a property

which can be tested for in the laboratory and which has some correlation




POLIO VACCINES

with safety in man. This property Formed the original basis for selection
of candidate strains for initial testing. It is well recognized, with
certain exceptions, that neurovirulence in man is related to neurovirulence
findings in monkeys. For instance, strains which cause paralysis in man
also cause paralysis in monkeys, strains which cause lesser degrees of
paralysis in man are similarly less virulent for monkeys, and we now know
that many strains exist which, while causing evidence of infection in
monkeys, apparently cause no discernible disease in man. Thus, there is
a gross correlation between neurovirulence in monkeys and neurovirulence
for man. The exact relationship would be difficult to determine and,
because of the danger to human beings inherent in an experimental approach
to this problem, it would be an improper line of investigation. It is
considered, therefore, that other things being equal, we give preference
to the use of strains having the lowest degree of neurovirulence for monkeys.
Genetic stability. It is theoretically desirable for all strains to
be genetically stable. However, all the strains which have been studied

have shown lack of stability of varying degree. But there has been no

indication in the field experience that this degree of genetic instabilicy

has been of significance to recipients of the vaccine and to their contacts.
Capacity to spread. All of the strains studied exhibited this

property to some degree; however, capacity to spread appears to be less than

that of wild strains of poliovirus and, except for some reports of institu-

tional spread, all of the vaccine strains were limited in their capacity

to spread.

Occurrence and degree of viremia. This property was inadequately

studied prior to the conduct of the large scale field trials. The information
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now available, while still incomplete, indicates that some viremia is
encountered in the case of the Lederle Type 1 and Type 3 strains as well as
with the Sabin Type 2 strain. It has not been encountered with the Sabin
Type 1 or Type 3 strains. It should be remembered that our ability to
detect viremia depends to some extent on the sensitivity of the tests used.
In the case of the Sabin Type 1 and Type 3 strains, where this property
would be the most critical, viremia has not been encountered and the
neurovirulence characteristics of these strains are also low. The Sabin
Type 2 strain, although it does result in some viremia, has a low neuro-
virulence and other properties which leads us to conclude that this strain
is suitable for use and does not present any hazard.

Gonetic markers. The so-called genetic markers are of importance in
assuring that the virus in the vaccine has not undergone any otherwise
undetectable changes during the course of manufacture and that wild strains
have not been inadvertently introduced.

Field experience. The ultimate assessment of the vaccine is in the
field and this experience provides the information which makes it possible to
accept the general use of oral vaccines with confidence. Since it is not
possible to select strains which all show equally favorable properties there

must be clear cut evidence of safety and effectiveness as demonstrated in man.

Satisfactory experience with 100,000 susceptibles has been recommended as

evidence of safety and a high level of antibody conversion (90 percent or
better) as evidence of effectiveness.
Live poliovirus vaccine has been little used in the United States.

The degree of use of killed vaccine presented a situation that was not
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ideal for studying the live vaccine, which in one form or another has been
widely studied in some areas of the world and widely used in others. The
report of the World Health Organization Expert Committee on Poliomyelitis
indicates that approximately 50,000,000 persons have received Sabin strains,
6,000,000 to 7,000,000 Koprowski strains, and approximately 2,000,000 the
Lederle strains. Recent information indicates that as of November 1 a total
of 236,000,000 doses prepared from Sabin strains have been given to some
74,000,000 persons in the U.5,5.R. with reported success even though the
testing and wanufacturing requirements are less rigid than those proposed
for vaccine to be manufactured in the U.S.A.

I have dwelt on the problems of strain selection because of their great
importznce. Now let me mention briefly the other two general types of problems

that must be solved:

(b) MANUFACTURING PROBLEMS. These rclate to the preparation of a

safe and effective vaccine from the selected strains, Involved here are the
difficulties encountered with adventitious agents derived from the monkey
kidney cell cultures. These agents can multiply in the tissue culture cells
during the growth phase of the live poliovirus., Most of these agents are
viruses, many of which are unidentified and vhose properties are not known.
Detecting such agents, preventing accidental contamination with other viruses
including wild poliovirus strains, and retaining strain properties are only
a few of the difficult tasks that confront the manufacturers. To prevent
changes in the strain properties they must use a rigid seed virus system

and study virus markers; and finally, they must demonstrate that they can

consistently produce a series of satisfactory lots of vaccine.
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(c) UTILIZATION PROBLEMS. This includes such matters as dosage of

the vaccine and the conditions encountered in local and regional situatioms,

epidemic use, etc. which Dr. Langmuir will discuss in greater detail.

Conclusions

It would be fair to say that the results of laboratory and field
studies to date have now established the validity of live poliovirus vaccine
as a principle. Actually this was predictable because of the similarity
between live poliovirus vaccine and the mode of natural acquisition of
imnunity against poliomyelitis. The main difference being, of course, that
with live poliovirus vaccine the process can be kept under control and
carried out with strains possessing known properties. Requirements for such
vaccines have now been developed but at the present time there are mo
license applications pending, nor are we in a position to predict the
availability of vaccine beyond the general statement on the subject being

made here today by Dr. Burmey.
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Five and one-half years ago, when the Salk vaccine first became
availeble, some epidemiologists, including the present speaker, were
hopeful that the disease could rapidly be eradicated. Since that time,
its incidence hes declined due in large measure to the use of this
vaccine. But polio seems far from being eradicated. The dreamed-for
goel has not been achieved. In fact many students of the problem
question that eradication of poliomyelitis infection with inamctivated
vaccine is & scientifically tenable concept.

Soon a tesically new type of poliovirus immunization, the oral
vaccine, will be entering the picture. Dr. Albert B. Sabin, one of the
developers o an orel 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
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 y
Poliomyelitis Immunization, Washington, D. C. November 30, 1960, 12:00
lioon.
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reason for the feilure of the first prediction and to accept the
possibility of achieviny the ideal goal that hes 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 & number ef 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
ere still being felt in some parts of the country among some popule tion
groups. The most serious of these effects, of course, is the reluctance

to accept immunization.

Whatever the reasoms, 1t is evident that an overestimate of

potential vaccine acceptance was made. Large parts of the population
still remain unimmmized or only partially protected in spite of
unprecedented national publicity and large Federel subsidies at the
initiation of the program. As Dr. Alexander has emphasized, less than
324 of the population under U0 years of age has yet received the

recommended full course of three doses plus the booster. More
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significant is the fact that immunization acceptance has been far
from uniform. Large "islands" of poorly vaccinated population
groups exist--in our city slums, in isolated and ethnically distinct
communities, and in many rural areas. To an increasing degree, as
Dr. Alexender has shown, epidemics and outbreeks of poliomyelitis
are becoming limited to these groups.

Whatever the reasons for non-acceptance ¢f the present vaceine

we, in the medical and health professions, have failed to reach thess

groups with an effective educational appeal supported by the necessary
community-wide organization.

From the theoretical point of view, those who hoped for
eradication of poliomyelitis with the Salk vaceine were not aware
of its limited capacity to prevent infection of the alimentary tract.
While the scientific evidence remains controversial, there is a
substantial emount of data toshow that this vaccine produces only
serological immnity. Thus, although it prevents paralysis, it may
not influence the capacity to spread the infection.

The epidemiological evidence, on the other hand, leads to a
different conclusion. The increasing trend for poliomyelitis outbreaks
to be confined to selective and isolated groups of poorly vaccinated
persons without spreading to contiguous areas where vaccination levels
are higher is believed by some epidemiologists to indicate a rather
marked effect of Salk-type vaccinations on limiting comminity spread

of wild virus.
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hus some scientists believe that the Salk vaccine cannot

achieve eradication and that to eliminate the paralytic form of the

se essentially 100% of the population must be fully immunized. Other

believe that a somewhat lower immunization level would be
sufficient to break the chain of infection. Whichever group is correct,
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
sractical 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 avkward hypodermic syringe.
They can bring substantial alimentary tract immunity as well as circulating
antibo 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.

vaccines, however, have the same basic limitations of the
present Salk-type vaccine; nam the need for repeated doses. According
to Dr. Sebin's recommendations, supported by many others, the oral vaccine
fed as a monovalent antigen at intervals of at least six weeks.
ms best to start at about three months of age. It may be
2y, 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 order to correct any failures of one of the preceding doses to take.
The much hoped-for single dose of trivalent vaccine, in brief, has not
materiallzed.

Thus, regardless of the many advantages of the oral vaccine, a
systematic series of immunizations sccording to an orderly schedule remains
& basic requirement.

Four general methods have been proposed for use of the oral vaccine

which are under study. These are: (1) community-wide immnization; (2)

selected area immunization; (3) infant immunization; (4) epidemic control.

The relative merits and some of the problems which can be anticipated with
each of these uses will be discussed.

Community-wide immunization suggests a popular and glamorous form

of use. Community immunization with vaccines has been used in the Soviet
Union and in neighboring countries in probably 100 million persons. It
has been reported to be highly successful. This form of use has also been
applied in certain countries and selected areas of other countries in
Central and South America. Reports from these countries reveal varying
success.

In this country, oral vaccines have been used on a comminity-wide
basis in Miami and with certain age groups in Cincinnati, Rochester and
Ithaca. Placebo control field trials have also been undertaken in Several
communities in Minnesota. The success of these American trials has still
to be evaluated.

The application of this method of use in the Soviet Union is under-

standable. Russia has in recent years been experiencing increasing
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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
{mmunize 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 epldemic of Type II poliomyelitis. While a systematic plan for the
continmiing immunization of infants was developed, it was not fully success-
ful in execution. In the late months of 1959 and early months of 1960, only
1 and 1/2 years later, a moderately severe epidemic of Type I poliomyelitis
occurred. The cases appeared largely in children who had not received the
oral veccine 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 from 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 Mlami, it is

estimated that approximately 80% of the population from infancy to Lo

years of age responded. In this program only & 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 & 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

poesible by simple advanced planning, including prior sample surveys and
analysis of past poliomyelitis incidence, to delineate the areas needing
speclal attention. Immnization campaigns with oral vaccine could be
concentrated in select areas on & precinct, block, or even house-to-house
basis. Fach 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 ad juncts

to the total commnity progrem 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 General'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
progrem 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 become 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.
Pyping of the causative strains of poliovirus, in particular, has usually

been prompt.

BR776 O—81——+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 epidemies 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 stimuiiatce
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 immnized 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
imminized 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 {mmunization schedule with the gquadruple
antigens. They may wish to watch and walt a little while for more

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

will prosper. lew developments in vaccine and as yet unenticipated 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 ora lLive,
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
vaceine in and of itself will not result in the eradication of poliomyelitis.

planning and sound commnity organization will be necessary to

achieve the goal of eradication that Dr. Sabin has called for. This will
eall 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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It is clear from the evidence presented in the papers by Drs.
Alexander, Murray and Langmuir that, with improved methods of potency,
we have in the Salk vaccine a preventive for poliomyelitis with an
established efficacy of between 90 and 95 percent when the full course
is administered.
It is equally clear that large numbers of the U. S. population

have not taken advantage of the vaccine, With almost one-half of the

children under five not yet fully vaccinated K it is apparent that

ways and ﬁeans must be found to carry forward the fight against polio

with the means that we already have at hand. The prospect of an oral
vaccine, however promising, should not in any way deflect us from this
course.

In reviewing for you the field trials with the oral vaccine, both
in the United States and abroad, our purpose has been to bring you as
fully up to date as possible. As Dr. Murray and Dr. Langmuir have indi-
cated, the Service has exerted every effort to keep abreast of this wealth

of information on the new vaccine as it has developed.

*
For presentation at the A.M.A. Mid-Winter Clinical Sessions,
Washington, D.C., November 30, 1950
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Last August, our Advisory Committee on Live Poliomyelitis Vaccine
reached the conclusion that the information thus far developed demon-
strated that a live, attenuated, orally administered vaccine was suitable
for use in the United States and recommended the Sabin strain.

The Committee recognized at that time that there are still many

problems to be worked out in taking production out of the laboratory and

into mass production, This was true of the Salk vaccine and is certainly
no less true of the oral vaccine. These problems have been by no means
resolved. In fact, based on the latest information provided informally
by prospective manufacturers, it is our judgment at the present time that
we cannot expect to have an oral vaccine for use by this summer.

With large quantities of the Salk vaccine available, it is evident
that if we are to pursue our common goal of stamping out poliomyelitis
in America, we must exert an even greater effort than in the past. For
the possibility of a new vaccine will further encourage procrastinationm,
either by individuals or by communities. I would urge that your associ-
ation and you as individuals begin planning now for mid-winter campaigns
with the Salk vaccine. In this you will have the active support, through
the Advertising Council and other means, of the Public Health Service.

In the meantime, the Public Health Service proposes to continue
in the effort, already launched, to be in as complete a state of readiness
as possible when the oral vaccine becomes available for use.

Toward the end of last September 1 announced the formation of a

Committee on Poliomyelitis Control, made up of members of the medical and
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health professions and of representatives of the general public. Its
function is to aid the Service and me in reaching decisions on how best
to carry forward the fight against polio with both the Salk vaccine and

the oral vaccine when it becomes available.

The problems of integrating this potential new agent into the present

pattern of immunization against polio are many and complex. They are, as
you have seen, both technical and administrative.

In preparation for the first meeting of this Committee, scheduled

for mid-January, four subcommittees are now at work. They are:

1. A subcommittee on primary immunization with oral vaccines, with
responsibility for considering primary immunization, the choice
of type for initial dose, mumber, spacing, season limitations,
contraindications, and other safeguards,

A subcommittee on the use of formalin-inactivated vaccines to
consider, the most desirable age to start immunization, the
number and spacing of subsequent doses and boosters, the use of
purified and quadruple antigens, contraindications, and possible
combined use with oral vaccines.

A subcommittee on epidemic measures and possible community-wide
use of the oral vaccine to study its possible intensive use in
selected population groups, the duration of time for which such

programs might continue, seasonal limitations, and so on.




POLIO VACCINES

4. A subcommittee on community organization for comtrol to study
and recommend steps which might be taken, through the use of
both a live and a killed vaccine, to finish the job of elim-
inating polio from the country. Reporting, surveillance,
laboratory diagnosis, long term care, and other, similar ques-
tions are also being considered by this group.

The task of these subcommittees is a difficult one. We have every
confidence, however, that they will develop sound staff papers upon which
the Committee on Poliomyelitis Control can base its own recommendations
to the Public Health Service.

To sum up then: only the future can tell whether control of polio-
myelitis will be accomplished through a live, orally administered vaccine,
the killed vaccine, or a combination of both. The Salk vaccine has proved
to be an effective prophylactic in our fight against polio. It is now
available either as a polio vaccine or incorporated in multiple antigens.

Even the advent of an effective oral vaccine--which now seems

indicated in the months ahead--will not remove the necessity for persistent

and painstaking efforts in the years ahead to raise the immune status of
our population. In fact, the need may be even greater since the possible
wide-spread use of an oral vaccine will tend to suppress circulating
viruses. 1f the immune status of the population is nmot maintained at a
high level, large numbers of persons will become vulnerable. The intro-
duction of wild viruses into the community or the exposure of susceptible
persons to poliomyelitis while travelling in areas of the world where

the disease is endemic could defeat our best efforts.
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Our present position as physicians and health officers can be easily
summed up. It is, in my opinion, our clear and ummistakable duty:

1. To press for regular, routine immunization of infants and the
very young against polio.

2. To search out those groups and individuals in the community,

particularly in the lower socio-economic groups, who have not been vac-

cinated and bring the protection of the vaccine to them,

3. To plan now for the advent of the new vaccine and be ready to
use it when it appears,

Cooperation in the fight against polio has been generously evident

in the past., 1 am sure that it will be generously offered once more,
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I, SUBCOMMITTEE ONE: Primary Immunization with Oral Vaccines

neral Considerations - The Committee believes that the oral

poliovirus vaccine will be used in the immediately ensuing years either on
a simultaneous community-wide basis and/or according to other schedules,
Until such time as sufficient live poliovirus vaccine is available for general
use, however, every effort should be made to utilize the presently available
Salk-type vaccine,

It is recommended that the oral poliovirus vaccine shall not be
administered without adequate medical supervision. Both medical and

public health supervision and surveillance are essential.

1. s the stration of the Oral V.

Oral vaccine is recommended for all individuals six weeks of age
and over (special recommendations for the newborn are given in a separate
section - see below). Those who have had previous inoculations of the
Salk-type vaccine should also receive the oral preparation. Not only will
this fortify their own immunity, but also it will enhance intestinal resist=-
ance to infection, which is of value in limiting the dissemination of wild
polioviruses and hence in the ultimate protection of unvaccinated sus-

ceptible persons in the community.

* This refers to the vaccine containing the attenuated strains of poliovirus
developed by Dr, A, B. Sabin.
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Immunization with oral poliovirus vaccine should be carried out in

the United States preferably between the months of November and June. The

three types of virus are to be administered separately, in monovalent form,
in the sequential order of: Types I, IIl and II, given at intervals of not less
than six weeks. The recommended dose is 500,000 plaque forming units

(p.f.u.) of each type,

Schedule:

Vaccine Interval Dose
1st Dose Monovalent Type 1 500,000 p.f.u.
2nd Dose Monovalent Type III 6 weeks 500,000 p.f.u.

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

There is no indication that further immunization with either the oral
vaccine or Salk-type vaccine will be necessary, although experience in the
duration of immunity produced by this oral vaccine alone is at present
limited to 2 years, However, with other attenuated strains antibodies have

been found to persist for at least 7 to 10 years.
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i am for the New!

It is recommended that all newbomn children be given monovalent
Type 1 oral poliovirus vaccine within the first three days of life regardless
of the season of the year; and it is proposed that a record of this neonatal
immunization be entered on the birth certificate, The presently available
data indicate that a dose containing five million p.f.u. is desirable at this
early age,

The first three days of life are not optimum for immunization, but by
using an increased dosage it is possible to obtain approximately 85%

effectiveness. The recommendation for neonatal vaccination is made because

the maximum number of children can be reached in this manner. If after dis-

charge from the hospital they are lost to follow-up, at least they will have
been immunized against Type I which is the type of poliovirus causing by
far the greatest number of cases of paralytic poliomyelitis,

The proposed neonatal dose of Type I vaccine is not intended to

replace the regular vaccination schedule which should begin six weeks later

* This section applies to all infants born either after or in the absence of
a simultaneous, community-wide oral vacecination campaign, The
community-wide program should include all recently born infants not
still in the hospital, Those newborn infants in the hospital as the
program begins and those born subsequently 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 neonatal dose should
be followed by the administration of all three types of oral poliovirus vaccine,
given in monovalent form, starting again with Type I at six weeks of age and
following with Types III and II at intervals of not less than six weeks. Each
dose of this series should contain 500,000 p.f,u. Finally at the age of ‘10
to 12 months, trivalent oral vaccine, in a dose containing 500,000 p.f.u.
of each of the three types should be given to cover some of the failures that
might occur, particularly when the monovalent vaccine has been given during
the summer period of high frequency of infection with interfering intestinal
viruses.

The following is a schedule which has been selected to fit in with
usual current practices in the immunization of infants with a number of other

antigens with which the oral vaccine may be coincidently administered.

Schedule for the Newborn:
Dose

Monovalent Type I . 5,000,000 p.f.u.

Monovalent Type I 500,000 p.f.u.
Monovalent Type III 500,000 p.f,u.

Monovalent Type II 500,000 p.f,u.

Trivalent W I, II & III 500,000 P. f.u.
each type
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This schedule is designed to facilitate the replacing of Salk-type
vaccine by oral vaccine along with the usual program of infant immunization,
It is anticipated that an infant thus vaccinated would not require the Salk-
type vaccine against poliomyelitis.

3. Consideration of the Stability of the Vaccine and Vehicles Recommended
for Administration

A. Stability, The undiluted vaccine is stable at -20°C, for three

years or longer, Repeated freezing and thawing is not deleterious, Vaccine
diluted 1:10 in buffered salt solution for addition to the vehicle can be kept
in an ordinary refrigerator (+4°C,) for at least a week and need not be
refrigerated during the period of actual administration. Stability of the
vaccine in candy form (prepared according to a process to be published
shortly) is very good.

B. Vehicles. Vehicles whose effect on the vaccine viruses is
unknown should not be used. Pure sugar in many forms has no deleterious
effect; simple syrup U.S,P., or ordinary granulated or lump sugar, to
which a measured amount of the diluted vaccine is added in the form of
drops immediately before administration, can be used. For all persons,
except infants, vaccine incorporated in candy provides the simplest method

of administration,

4. ssible Contraindications to Oral Vaccinatio

A.  Tonsillectomy. There is no evidence to date that removal of
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tonsils at about the time of oral vaccination has had any deleterious effect.
However, it is recommended that the oral vaccine be withheld (i.e., post-
poned) in persons who have undergone tonsillectomy within a two-week
period, and in those on whom tonsillectomy will be performed in the two
weeks following oral vaccination, There is evidence that tooth extractions
and other oral surgery are not contraindications to oral vaccination.

B. [Pregnancy, Live poliovirus vaccine has been given to
several hundred pregnant women, and thousands of others have been exposed
to orally vaccinated children. Harmful effects to mother or fetus have not
been observed so far.

C. Penicillin hypersensitivity. The amount of penicillin in a
dose of oral vaccine is so small that penicillin hypersensitivity is not a
contraindication.

D. Therapy with steroids, There is no evidence from large field
trials that oral vaccine, given to persons receiving steroids or to those on
chemotherapy for malignant disease, is followed by any ill effects. In the
light of present evidence, therapy with such agents is therefore not a
contraindication to oral vaccination,

E. Acute illness, Oral vaccination should be delayed in persons

with obvious acute illness except for those with minor respiratory infections.

The purpose of this recommendation is to minimize the possibility of erro-

neously attributing naturally occurring poliomyelitis to oral vaccine,
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F. The following were considered and classified as not being
contraindications to oral vaccination:
Prematurity
Agammaglobulinemia
DPT inoculation
Smallpox vaccination

Chronic illness

5. _Seasonal Limitations and Geographic Considerations

Mention has been made that in the United States the optimal time

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

For the southern tier of States, in which the poliomyelitis season as well as
the season for other enterovirus infections has been recognized as starting

prior to June 1, a shorter period is preferable, {.e., November 1 to March 31,
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ADDENDUM

a) Legal implications: Matters of this nature were not listed
in the assignment for this Subcommittee. However, it'is proposed that
legal opinions be sought from appropriate sources, Such opinions should
consider; the liability of the manufacturer of the vaccine, of the public
health agency or agencies promoting its use, and of the physician super-
vising the actual administration of the oral vaccine for incidents attributed
properly or by implication to the vaccine.

This suggestion is made not for the purpose of anticipating any
special trouble but rather as a safeguard to indicate that such matters have

not been completely overlooked.

b) _Special fields for study: It is recommended that during those
field trials with oral vaccines currently (1960-1961) being conducted in
this country, special observations be made which bear on any possible or

theoretical contraindication to the use of the oral vaccines,. Particular

attention might be directed to problems relative to tonsillectomy, to steroid

therapy, and to pregnancy in the vaccinees or their contacts.

John R. Paul, Chairman Consultants

H. M, Gelfand Dr, Leona Baumgartner
D, A, Henderson Dr, A. Christie

H,. Koprowski Dr. J. P, Fox

T. M. Rivers Dr, S. Krugman

A, B, Sabin Dr, A. M,~-M, Payne
E. B. Shaw Dr, F, C. Robbins

G, S. Usher

J. O, Wagner
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II. SUBCOMMITTEE TWO: Use of Formalin-Inactivated Vaccines

The evidence at hand has confirmed a high degree of efficacy of
killed virus vaccine, exceeding 90 percent in individuals receiving four
doses, under various conditions analyzed as part of the National Polio-
myelitis Surveillance Program. There is no doubt that adequate utilization
of killed virus vaccine in the recommended dosage would of itself eliminate
local epidemics in the United States by the summer of 1961, Since this
vaccine is the only one that is likely to be available in 1961 for this purpose
in amounts which will permit programs having any probability of fulfillment,

there is an urgent need to improve its utilization beginning immediately.

Although the incidence of paralytic poliomyelitis in 1960 will approximate

the lowest ever recorded, it is known that large "islands" of inadequately
immunized population groups still remain in many communities. It is, there-
fore, likely that several local epidemics, perhaps of major proportions, will

occur in 1961 unless more adequate immunization is achieved,

Recognitjon of Population Segments Under Risk

Summarizing the present evidence of the occurrence of paralytic
poliomyelitis and the immunization status in the country, the population
group which is now at greatest risk from paralytic poliomyelitis is the age

group under five,




POLIO VACCINES

In any one community, the level of immunization for poliomyelitis
in this age group will vary from neighborhood to neighborhood according to
socioeconomic level, Hence, the immunization level with 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, that a good index of the risk of an epidemic of
paralytic poliomyelitis, in a given community, is the level 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 Status

Since experience in recent years has indicated that epidemics have
occurred in communities where the level of immunization of the population
one to five years of age has been below 85 percent, no community can feel
secure with respect to the occurrence of epidemics unless it knows that its
own immunization status exceeds this figure. It is recommended, therefore,
that all communities conduct surveys of vaccine utilization or otherwise
determine the level of immunization in this age group. A useful index for
this purpose may be obtained by a survey limited to the lower socioeconomic
neighborhoods. Communities which arrive at figures which indicate less

than this level of immunization should take immediate and energetic steps

to raise this figure first in the children below five years of age and then in
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higher age groups in the entire community, Experience has further shown
that special groups such as young adults, and groups recently moving into
urban centers from rural areas, may not be safely ignored, Certain rural
areas and crowded urban centers have been the major foci of poliomyelitis

incidence since 1956, due to inadequate immunization,

Recommended Goal for Immunization Level

Vaccination programs for this age group should aim at an immuniza=-
tion level with three or more doses which exceeds 85 percent in the lower
socioeconomic neighborhoods, This goal is essential to prevent epidemics

of paralytic poliomyelitis,

Initiation and Maintenance of Immunity

The basic immunization series should consist of four doses, a second
given one month after the first, the third approximately seven months later,
and the fourth one year after the third, At least three doses should be ad-
ministered prior to the onset of the season of epidemic prevalence; the period
between the second and third dose may be shortened to one month if necessary.
If immunization is to be begun before six months of age, poliomyelitis vaccine
should be given either as a part of a multiple antigen or as a separate in-
jection, In either case three initial doses shall be given one month apart

followed by a fourth after seven months and a fifth one year later, In the case
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of children who have completed the recommended series and received the
first dose of poliomyelitis vaccine four or more years ago, an additional
dose will provide supplementary protection; this is advisable especially
for children on entry to school and for individuals at high risk of infection

in epidemics, or preparing to travel to highly endemic areas.

Strengthening Local Immunization Programs

Each community has the responsibility for the full utilization of its
own medical, public health, and lay resources to protect its people from a
formerly dreaded but now preventable disease. There is, however, a need
for exploration of additional sources of aid in implementing local programs
for the prevention of poliomyelitis epidemics in 1961, In a country which
takes pride in the voluntary approach to public health problems, there is
still need for mobilization of the full resources of local medical and public

health groups, the National Foundation chapters, service organizations, and

Federal resources where hecessary. The challenge is the elimination of all

epidemics in 1961, a goal which is known to be attainable with existing

tools.

Because of the unpredictability of poliomyelitis incidence in 1961

and the availability of only the killed virus vaccine as a tool for the
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prevention of epidemics, the Subcommittes wishes to urge the recommenda-

tion by the Agenda Committee that the fullest publicity of the foregoing

statement be permitted,

David Bodian, Chairman
Justin M, Andrews

U. Pentti Kokko
Roderick Murray

Jonas E. Salk

Alex J. Steigman
William H, Stewart
Cecil B. Tucker
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111. SUBCOMMITTEE THREE: Mass Application and Epidemic Measures

Preamble

Our overall goal is maximum protection of the population against
poliomyelitis. Although available in adequate supply and effective, killed-
virus vaccine so far has not reached substantial nonimmune segments of the
U. S. population nor has it demonstrably influenced the spread of wild
polioviruses.

To achieve the high level of protection that is desired, some new
approach seems necessary. Such an approach may be offered by the impend~-
ing availability of live virus vaccine which can be taken by mouth rather
than parenterally, Evidence indicates that this new vaccine has at least
two additional possible advantages over that now available. First, many
of those who fail to present themselves for vaccination may develop contact=
acquired infections with the progeny of the vaccine strains, While the
immunity that may result is clearly advantageous, it should be recognized
that the infecting progeny strains may possess greater neurovirulence than
the parent vaccine strains. Second, and of greater importance, the new

vaccine is expected to induce not only protection against paralytic polio=

myelitis but also relative protection of the alimentary tract against infection

with wild strains of poliovirus. This latter protection is similar to that

afforded by naturally acquired immunity and is not furnished by killed-virus
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vaccine. The individual immunized with oral vaccine should no longer serve

as an effective link in the natural chain of poliovirus transmission. If enough

individuals are so immunized, wild virus strains may not be able to invade

the community and spread. In this manner, some protection not now conferred
by the killed-virus vaccine, would be afforded to remaining nonimmunes in
the population,

The necessary first phase of the inauguration of the oral vaccine is
an intensive effort to vaccinate all possibly susceptible persons in the popu-
lation. However, success in this phase will not constitute a permanent
solution to the problem, As a second phase, obvicusly, the initial com-
munity-wide vaccination must be followed by a systematic program of im-
munization of newborn infants and revaccination of those groups which
surveillance, both serologic and epidemiologic, may indicate as having
lowered immunity,

The key to the successful large scale use of oral polio vaccine is
the active participation of the practitioners of medicine in both the planning
and conducting of the program. The exact mechanisms of such a campaign
would be the responsibilities not only of national authorities but also of
the local communities, For guidance in planning and organizing the
inaugural phase of the use of the live virus vaccine 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 effectively maintained in all persons lacking naturally
acquired immunity, Since most persons in the U, S, older than 40 years of
age possess naturally acquired immunity, maximum immunization would be
achieved in essence by a program of effective vaccination that reached all
persons younger than 40,

Considerations Governing Maximum Immunization with Oral Live Virus

Yaceine

The currently recommended method of utilizing the new vaccine is
to feed consecutively the three monovalent vaccines in approved doses at
6 week intervals in the order Type I, III and II with a concluding dose of
trivalent vaccine to immunize those persons (possibly 5 percent) who fail
to respond to one or another of the monovalent vaccines. Administratively,
mass application would be greatly facilitated if the vaccine were made
available in single dose units and in generally palatable form such as a
candy ball for older children and adults, or flavored syrup for infants,
Even more important for a maximum rate of community acceptance would be
a reduction in number of doses which might become possible after further
study of the efficacy of single or multiple doses of trivalent vaccine.
Indeed, such regimens with trivalent 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 season. Whatever the regimen employed, the proportion of takes to
each virus type should be determined by careful serologic sampling in order
that the possible need for supplemental revaccination may be recognized,
Introduction of the oral vaccine into the community would not be best
accomplished on the basis of uncoordinated and possibly sporadic vaccina-
tion of individuals by private physicians and health agencies. Such use of

the vaccine would do little more for the vaccinated individual than would

the killed-virus vaccine and might well fail to achieve the full community

protection which constitutes the peculiar potential advantage of the live
virus vaccine. To insure maximum benefit to the community with the greatest
safety, oral vaccines should be used on a community-wide basis in a co-
ordinated manner, Each stage of the vaccination program, e.g., feeding of
a monovalent type or the final trivalent dose, should be accomplished within
a 2-3 week period, Even the make-up clinics, which may be established

to care for individuals missed in the systematic vaccination program because
of absence from school, etc., should be scheduled within this pericd, al=-
though near the end, Such application not only would achieve more rapidly
the desired results of individual immunization and interruption of circulation
of wild poliovirus but also would minimize immunization failures due to
interference by contact-acquired infections with heterologous strains of

vaccine virus. A rapid, intense program also may reasonably be expected
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to reach a greater proportion of the population than a less intense, prolonged

effort, This also would tend to minimize the absolute occurrence d contact=

transmitted infection which some consider to constitute a potential hazard

because of the possibly increased neurovirulence of the progeny virus strains.
It should be noted that, as part of the second or maintenance phase

of the vaccination program, a schedule is being proposed for the immuniza-

tion of infants which includes an initial feeding of the Type I vaccine in the

hospital shortly after birth, *  The community-wide program recommended in

the foregoing should include all recently born infants not still in the hospital.
Those infants in the hospital as the program begins and those born subse-
quently should be vaccinated according to the schedule recommended for
infant immunization and without regard to the current stage of the community=-
wide program.

The rapid community saturation desired necessitates intensive pre-
planning and organization by State and local health departments working
with the medical profession and other community agencies. To insure ef-
fective penetration of the population segments which heretofore have not

accepted killed-virus vaccine, the assistance of social scientists should

* Strong dissent noted by Dr, Hammon on the grounds that the newborn
infant may have much greater susceptibility than older children and that
there have been too few observations to assure safety with respect both
to the vaccine virus strains and possible adventitious monkey viruses.
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be sought in the planning stage, and the experiences in the several com-
munity programs already conducted in this country and others should be
reviewed,

To insure proper evaluation of the results and to facilitate the subse=
quent maintenance program, preparations should include: 1) provision of
appropriate forms for recording name, age, sex, and residence of each
person vaccinated, the time and place of vaccination, and the vaccine type
and lot number; 2) provision for recording vaccine distribution to clinics,
physicians, pharmacies, schools, industries, etc., by amount, type, lot
number, and date of distribution; 3) provisions for careful surveillance to
include the discovery of all cases of suspected infectious disease involving
the central nervous system, their clinical evaluation, and collection of
appropriate specimens for their virologic laboratory evaluation,

The nation-wide inaugural program should be conducted and completed,
if possible, in the period November through May. This is because of the
greater prevalence during the summer months of infections with naturally
occurring enteroviruses which may, by their interfering effect, block im-
munizing infection with the vaccine strains. Whenever begun, it would be
desirable when possible that the vaccination program be shortly preceded by
a sampling of the enterovirus flora of the community (perhaps by collecting

sewage samples) to determine the relative abundance of potentially inter-

fering viruses and to characterize by type any wild polioviruses present,
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Finally, during the community program the few recognized contra=
indications to vaccination of individuals should be observed. In addition,
it would seem wise to desist from community programs during serious out=-
breaks of significant disease, e.g., influenza, the cccurrence of which

might complicate the problem of post-vaccination surveillance.

Use of Oral Vaccine in 1961

Current estimates suggest that no more than limited amounts of
vacecine will be available before the fall of 1961, In this event, the vaccine
initially available should be reserved for one or both of the following
purposes,

If only very small amounts become available by summer, the vaccine
should be used only in special studies and for experimental purposes. Al-

though basic safety and efficacy of the oral vaccine have been established,

some important questions remain unanswered. In particular, there should be

studies of the stimulation of intestinal resistance in persons of various ages
following different regimens of vaccine administration (monovalent, bi-
valent, and single or multiple trivalent doses) in an effort to discover a
satisfactory schedule which involves fewer doses than that now recommended
for community-wide programs. To this end, it is recommended that health
authorities be encouraged to undertake carefully controlled community

studies. Further, to assist interested communities, the consultative
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services of the CDC in designing records and planning epidemiologic and
laboratory surveillance should be made available.

If larger but still limited amounts of vaccine become available, these
should be reserved for use in areas threatened by outbreaks (see Epidemic
Measures) and, possibly, for communities known to have been poorly
immunized with killed-virus vaccine.

As a general principle, to exploit to the maximum the peak public
receptiveness developed in preparing for a community-wide program, it is
strongly recommended that no community program be initiated until a fully
adequate supply of vaccine is assured, Indeed, it may be wise to defer all
community programs except those directed against threatening outbreaks
until the supply is adequate to permit a nation-wide effort, since much of
the necessary publicity program may be more effectively and economically

conducted on a national basis,

Epidemic Measures

In the event of a community outbreak which offers a serious threat,

it is recommended that the serotype of the responsible poliovirus be
determined promptly and that the corresponding monovalent oral vaccine be
administered immediately irrespective 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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plans should include provisions to complete the full immunization program
in the community as promptly as possible.

In anticipation of possible ocutbreaks, the necessary record forms
(see above) should be developed and kept available. Provisions also should
be made to maintain close clinical and laboratory surveillance with special

attention to obtaining appropriate specimens from and clinically evaluating

all patients with suspected infectious CNS disnase.

Finances

It is recognized that the overall program recommended herein on a
nation-wide basis would be expensive. Since success in the inaugural
community-wide program requires that the vaccines be freely available,
this phase must derive its basic support from public funds.” Such funds
also might well be utilized to support special studies that may be initiated

in certain communities in 1961,

Dissenting opinions:

1. Dr. Bond believes this should be fully considered before inforporating
it as a recommendation.

2. Dr. Youmans feels that the concept of a category of medically indigent
should be retained.

John P. Fox, Chairman David E. Price
Robert N, Barr W. W, Sackett
James O. Bond David J. Sencer
Victor J. Cabasso Joseph E. Smadel
Wwilliam McD, Hammon Huntington Williams
Joseph L, Melnick John B. Youmans
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IV. SUBCOMMITTEE FOUR: Community Organization for Poliomyelitis
Control

To achieve the goal of the permanent elimination of paralytic polio-
myelitis from the United States will require the attainment of high levels
of immunity in all population segments of all communities in the country.
These high levels of immunity must be maintained indefinitely, Such a
goal is both worthwhile and realistic but it will require sound leadership,
the full support of both official and voluntary agencies and effective
continuing community organizations at all levels of government ~ Federal,
State, and local,

Extensive programs of immunization with poliomyelitis vaccines must
be crganized to reach those who have not yet been adequately protected and
to insure that all newborns are immunized during infancy. A regular
surveillance of poliomyelitis and polio-like diseases is essential, Periodic
checks on the adequacy of the immunity levels in all population groups are
needed. These should consist of representative sample surveys conducted

both by interview and by serological testing. Adequate provisions must

also be maintained for the long term care and rehabilitation of those victims

of the disease that already have developed.

Community Organization

Responsibility for achieving and maintaining high levels of immunity
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to poliomyelitis rests with each local community. State and Federal agencies
can provide consultative assistance, surveillence, epidemiological, sta-

tistical, and laboratory diagnostic services and epidemic aid, but they can-

not perform the actual immunizations. These must be accomplished locally.

Every local community should be encouraged to organize for this
purpose. To be effective a community organization will require the full
support of:

1 Official Government Agencies

The health department should lead in the organization,
but other official bodies such as the school system,
welfare department, the police, etc., will be needed.
Professional Organizations
The county medical society must play a leading role,
but other professional groups such as the pediatricians,
obstetricians, hospital administrators, nurses, and
social workers will also be needed.
Voluntary Agencies
The National Foundation has a logical primary interest,
but the active support of many other citizen groups

and lay organizations will be essential to success.

GRT76 0—61
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Choice of Vaccines

Each community organization must decide the broad outlines of the
immunization program most suitable to its population. Either or both the
formalin-inactivated, and orally administered live attenuated, virus
vaccines may be used,

At present only the formalin-inactivated vaccines are available,
These are of proved effectiveness and should be used more extensively in
the immediate future than they have been in the recent past. The quadruple
antigen vaccines are specially suitable for use in regular pediatric im=-
munization schedules,

The oral vaccines soon to become available offer several advantages,
particularly for organized community use and for epidemic control, Both
types of vaccine suffer from the practical administrative disadvantage in
that multiple doses at 4 to 6 week intervals or longer are necessary to
achieve adequate immunization,

It can be anticipated that honest professional judgments regarding
the relative merits of the two kinds of vaccines will differ, Either or both

vaccines can and undoubtedly will be used in varying preference for a

number of years. Each local community organization will have to decide

its own choice of vaccines and set its own program priorities,
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Program Priorities

In planning its immunization programs each community will adapt its
activities to its own needs, traditions, and cultural patterns. Certain
general principles, however, can be outlined to assist in the decisions:

1. Infant immunization should receive first priority in all
communities. A continuing program for the adequate im-
munization of infants is crucial to the long term elimina-
tion of paralytic poliomyelitis, All other poliomyelitis
immunization programs should be coordinated with and be
made subordinate to the infant immunization program.

Selected area immunization should be employed to achieve

high levels of immunity in those "hard to reach" population
groups that have responded least well to previous programs.
The methods to be used in such programs should be carefully
adapted to the particular circumstances and peculiar needs
of each area. Taking the service to the people on a school
district, precinct, block, or even door to door basis may be
desirable and even necessary.

Community=wide immunization should be employed only when

an adequate community organization has been created that

) will assure a high level of response from all segments of
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the population for the prescribed number of doses of vaccine,
and when a continuing program for efiective infant immuniza=
tion exists, Community-wide programs may include individuals
in all age groups or an age limitation may be set such as under
40 years or under 20 or any other appropriate limit, Each
community must set its own age level based upon an analysis
of the age distribution of recent poliomyelitis cases in the
area, knowledge of immunity and immunization status based
upon appropriate surveys and many other local administrative
considerations. In essentially all communities the individuals
deserving higher priority, next to the infants, are the pre-

school children,

Epidemic Control

To achieve success epidemic control measures must be initiated
promptly and be conducted on a thoroughly comprehensive scale. The prior
existence of a community organization for poliomyelitis control with its
continuing program of immunization is the best insurance against the oc~-
currence of an epidemic. If an outbreak does occur, however, the community
organization should facilitate the rapid action necessary to contain it,

The occurrence of even a single case of poliomyelitis in any com-

munity in the country should now be the cause for concern. A second case
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calls for immediate investigation and an alert for action, Additional cases
warrant institution of epidemic control measures at once.

The epidemic area or population group or groups at risk should be
broadly delineated by epidemiclogical means. Intensive immunization
should be conducted within and surrounding these groups at risk, Special
efforts should be made to reach all of the individuals at risk in the epidemic
areas as nearly simultaneously as possible within a few days or at least
within one week.

If oral vacecine is available the monovalent type corresponding to
the epidemic strain should be used. If for special reasons the epidemic
type is unknown or multiple types are found to be spreading then trivalent
oral vaccine should be used. If oral vaccine is not available, formalin-
inactivated vaccine should be used. The recently developed "hypo-spray”
or "jet-gun" has proved most popular in mass vaccine programs and its use
is recommended whenever large numbers of persons are to be immunized
parenterally.

Each case of poliomyelitis and polio-like neurological illness that
occurs in an outbreak should be immediately and carefully investigated for
evidence of source of infection and to determine the population group at

risk, The extension of cases to new areas or the occurrence of new types

of poliovirus calls for immediate modification of the mass immunization
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program. The occurrence of several separate foci of infection in a community
calls for full community-wide immunization if necessary even including whole

metropolitan areas,

Surveillance

The orderly progress of poliomyelitis control demands a continuous
national surveillance based upon the full reporting and investigation of all

cases of poliomyelitis, the aseptic meningitis syndrome, and other condi-

tions simulgting either paralytic or non-paralytic poliomyelitis. Each case

should ke subject to epidemiological investigation including discriminating
clinical evaluation, history of poliomyelitis immunization both with in-
activated and oral vaccines, history of contact with others who have
received oral vaccine within the preceding two months, and follow=-up for
residual paralysis, Manufacturers, lot numbers, and dates of administration
should be recorded,

By whatever means are necessary and practical, a records system
of State and local health services must be able to furnish accurate data
concerning the following:

1. Percentage of population vaccinated with emphasis on that

group 0 through 5 years of age,

2, Types of vaccine used including the name of manufacturer

and lot number,
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3. Efficiency of distribution to and within local units

of administration.

Periodic sampling and surveys should be conducted to determine
adequacy of immunization levels and to delineate areas and population
groups in which intensification of the immunization program is required.
The CDC Quota Sample Survey technique has proved practical and effective

for these purposes, The Indiana system of requiring all boards of education

to report each year on the immunization status of all newly registered

children in the schools has been tested and found valuable, Both of these

systems are recommended.

laboratorv Services

Essential to national surveillance and the guidance of effective
control of poliomyelitis is the availability of high quality laboratory
diagnostic services including the isolation and identification of viruses
from cases and the determination of antibodies. Each sporadic case and
a reasonable sampling of epidemic cases, should receive virological study.
Each State health officer should provide these necessary services or ar=
range for them to be provided,

A systematic and continuing survey of antibodies to the three types
of poliovirus should be conducted among well selected and representative

population groups throughout the country to determine the levels of serological
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response actually being achieved by the immunization program, to measure
the duration and titers of circulating antibodies, and thus to provide a
sound basis for guiding the national immunization program. This program
should be the joint responsibility of the Public Health Service and collabo-
rating State and private laboratories,

Laboratories of special competence should be established to provide
the highly technical services needed to discriminate between wild strains
and attenuated vaccine strains of polioviruses, and to determine genetic
markers. The Public Health Service should designate and support such
laboratories and establish proper channels for submission of specimens

and set priorities for use of these important but highly specialized services.

Long Term Care and Rehabilitation

Patients with severe residual paralysis acquired in past epidemics
and those, fortunately relatively small in number, who are still becoming
victims of the disease, constitute a serious and continuing problem
requiring community organization to solve, While clinical research con-
ducted at Poliomyelitis Clinical Study Centers has greatly improved degrees
of recovery and the development of mechanical devices has greatly improved
the return of useable function, nevertheless a large residue of patients

with seriously debilitating disease continues to exist. Continuation of
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support for the adequate long term care and rehabilitation of these patients

is an essential phase of the total poliomyelitis control program.

C. A, Smith, Chairman
Robert J., Anderson
Will H, Aufranc

Leona Baumgartner
Daniel Bergsma

Hugh H. Hussey

R. H. Hutcheson
George James
Alexander D, Langmuir
Arthur J. Lesser
Thomas A, Sappington
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There are four goals in the control of poliomyelitis:
1. Prevention of epidemics
2. Control of epidemics
Prevention of endemic poliomyelitis

Eradication of paralytic strains of polio virus
from the population of the United States

The following suggestions are intended to bring the U. S.
closer to these goals.

--Surgeon General's Committee on Poliomyelitis Control
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THE IMMEDIATE PROGRAM

Intensify Immunization Program Now

Immediate steps should be taken by all interested
groups to intensify drives for vaccination with the formalin-
inactivated vaccine. Each State and local health department
should accept responsibility for seeing that there is effec-
tive organization of the medical, public health, educational,
and citizen resources within its jurisdiction to achieve this.

The plan proposed by the Public Health Service to
encourage local community drives designed to reach the
lower socioeconomic and younger age groups through neigh-
borhood organization -- the '"Babies and Breadwinners'
campaign -- is endorsed. It is recommended that the plan
be widely distributed by the Service, by the organizations
represented on the Committee and other interested agencies.

The community organization pattern achieved through
this effort can be readily extended or modified to other,

similar health measures.

Priorities for Achieving Immunization Goals

The following goals and priorities for vaccination
efforts are recommended;

A. Every unvaccinated person should be fully
immunized against polio for his own protection.

Immunization campaigns should be especially
intensive in neighborhoods with less than 85%
vaccination in groups under age 6, where epi-
demics are most likely to occur.

First priority should be directed to attaining
complete and early coverage of the infant and
pre-school group under 6 years of age.

Other children under 10 years of age and parents
of young children are the next most important
groups.

To achieve and maintain these goals requires a highly
effective and continuing program of infant immunization.
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Vaccination Schedules - Formalin-inactivated Vaccines

The schedules for use of formalin-inactivated vaccines
presently are:

A. Initial Immunization - all ages except infants
under 6 months of age

Order of Doses Interval from Last Dose

1st -

Z2nd one month

3rd* 7 months or before
the next poliomyelitis
season¥

4th one year

#At least 3 doses should be administered prior
to the beginning of the poliomyelitis season.

B. Immunization of Infants Under 6 Months of Age¥*

Order of Doses** Interval from Last Dose

1st 1-1/2 - 2 months of
age

2nd one month

3rd one month

4th 7 months

5th 1 year

*¥Including use of combined antigens for other
communicable diseases.

Additional Doses

After the completion of either of the above
schedules supplementary booster doses are in-
dicated for children on entry to school and for
persons with unusual exposure to infection.
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THE CONTINUING PROGRAM

4, Immunization is a Medical Procedure

All types of poliomyelitis vaccine should be used only
under the direction of licensed physicians or official health
departments.

All community sponsored immunization programs for
the control of poliomyelitis should be planned and carried
out in closest cooperation with private physicians and local
medical societies.

. Surveys of Immunization Status

All communities should conduct periodic evaluations of
their poliomyelitis status. The quota sample survey technique
is practical and widely applicable. The Indiana system of re-
quiring school boards to report on the immunization status of
each newly registered child in schools has been tested and is
recommended. It is particularly important to maintain up-to-
date estimates of the vaccination status of preschool children
in neighborhoods of suspected low immunization levels.

N Egidemic Use

The use of any available vaccine should be intensified
in the face of an epidemic. When oral vaccines become avail-
able, every effort should be made to achieve total community
participation in the immunization program on a single day or
in a few consecutive days.
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7. Surveillance

The National Poliomyelitis Surveillance Program

should be continued and expanded. The essential features
include:

A.

Case investigation consisting of clinical evaluation, his-
tory of contact with others who have received polio vac-
cines within the preceding two months, and follow-up for
residual paralysis at 60 days. Manufacturers, lot num-
bers, and dates of administration of polio vaccines should
be recorded.

- Laboratory diagnostic service for each sporadic case of
poliomyelitis and a reasonable sampling of epidemic
cases.

. Evaluation of the poliomyelitis immunization status of the
country annually by a random sample survey procedure.

Serological surveillance consisting of periodic systematic
surveys of antibodiesto the three types of poliovirus among
representative population groups throughout the country to
ascertain the levels of serological response being achieved
and to measure the duration and titers of circulating anti-
bodies.

Virologic surveillance of circulating enteroviruses includ-
ing polioviruses in communities should be carried out.

Characterization of poliovi ruses in specially designated
laboratories with particular competence to discriminate be-
tween "'wild" poliovirus strains and the attenuated vaccine
strains used as oral vaccine,

Constant surveillance of the prevalence of polio-like disease
through the systematic reporting and laboratory study of
cases and outbreaks of ECHO, Coxsackie, and other virus
infections simulating poliomyelitis.
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Behavioral Studies

Repeated observations have shown that there are easily
delineated groups who have not been immunized in spite of ready
availability of vaccine. Despite these observations of fact, the
underlying cause has not been studied sufficiently.

Investigations (possibly correlated with immunization
surveys) should be conducted to identify the barriers that keep
people from obtaining the health care they need, and to show
how these barriers can be eliminated. The information gath-
ered should be pooled and energetic programs should be under-
taken, with adequate resources, to determine how non-accept-
ance can be overcome.

. Research

Further research in the field of inactivated and living
virus vaccines is strongly endorsed. Collaboration of scien-
tists, public health officers, and individuals representing vari-
ous organizations throughout the country who are interested in
this problem is encouraged in order to fill in many gaps in our
information and knowledge. Examples of such research are:

A. Development of markers that are more specific, in order to
facilitate strain differentiation.

. Continued efforts to develop more satisfactory strains for
vaccine.

Efforts to provide and evaluate a more potent inactivated
vaccine to permit adequate immunization with fewer in-
jections.

Research seeking the advantages of various immunization
schedules, especially for the newborn.

The control of epidemics through various applications of
available vaccines and programs.

. Assistance to Other Countries

The Surgeon General should encourage the development
of programs to furnish immunizing agents to other countries for
the control of poliomyelitis.
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THE ORAL VACCINE PROGRAM

Production of Oral Vaccine

The Public Health Service should continue to make
every effort to encourage the early production and ready
availability of an oral polio vaccine.

Priorities for First Available Supplies of Oral Vaccine

If the first available supplies of oral poliovirus
vaccine should be limited in amount, then they should be
utilized in the following priority order:

First: Epidemic control, investigations and com-
munity studies.

Second: Immunization of infants and pre-school
children.

Third: Selected area immunization of those
segments of the population that are least

well immunized.

Reserves of Oral Poliomyelitis Vaccine for Epidemic Use

The Public Health Service should maintain reserves
of oral poliovirus vaccine for use in epidemics.

Vaccination Schedules - Oral Vaccines

When oral vaccines become available, the Public
Health Service should recommend dosage schedules based
on the report of Subcommittee I, with whatever changes
may be indicated at the time.
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itted to House of Representatives Subcommittee

ealth and Safety of the Committee on Interstate
and Foreign Commerce for the record of learings
conducted on polio vaccine March 16, 1961.
PURLIC HEALTH SERVICE ACTIONS (1955-10961)
Il PROMOTING USE 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
exagperation to say that the polio waccination program has commanded more
time and attention than any other single health program within the Publie
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 Balk vaccine to as many persons as possible in the shortest possible

time--an effort which has occupied the time and energles 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. Tinancial Support
Under the authorization of the Poliomyelitis Vaccine Assistance Act,
which was first approved on August 12, 1955 and later extended on February
1956 through June 30, 1957, the Public Health Service administered
> million in grants in aid to States for the purchase of vaccine and

administration of poliomyelitis prevention programs.
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Cooperation with the Metropolitan Life Insurar Com

has resulted in fu page ads
Lvening Post and other leading magazines, posters in schools,
vaccination exhibits have been shown at conventions of PTA's
EToups.

Professional Organizations

Representati the major health and medical organizations have
attended all advisory meetings c 1 by the Public Health Service and
assistance has been offered m i oplng materiel for their ber-
ships. The Service has also par pated in special efforts made by the

American lledical Assoclation, the most noteble being a
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Dr. Texry. At my far right at the end of the table is Dr. C. A.
Smith, who is the Chief of the Communicable Disease Center in
Atlanta, Ga., which is a part of our Service.

Next is Dr. Arnold B. Kurlander, who is Assistant Surgeon General
in the Office of the Surgeon General of the Public Health Service.
Dr. Kurlander has been our staff person in the office responsible for
central coordination of all activities in the polio field for the past

ear.

The next is Dr. Roderick Murray, who is Director of our Division
of Biologics Standards at the National Institutes of Health.

Next to my left is Dr. Alexander D. Langmuir, who is the Chief
of the Epidemiology Branch of our Communicable Disease Center
in Atlanta.

And finally, on the end is Mr. Edward J. Rourke, who is Assistant
Jeneral Counsel for the Department of Health, Education, and
Welfare. :

Thank you, Mr. Chairman and members of the committee.

Mr. Roerrs. Thank you, Dr. Terry. We are glad 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 proper and that we ought to try to get into the
matter as soon as possible.

When did you assume office as Surgeon General of the U.S. Public
Health Service !

Dr. Terry. I actually started functioning in the office as of Janu-
ary 30, sir. However, I was not confirmed by the Senate until March
2,1961.

Mr. Roserrs. 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. Roserts. You were with the Heart Institute most of the time,
that is, prior to your assuming office as Surgeon General?

Dr. Terry. That is right, sir. I have been associated with the
Heart Institute for 10 years, largely as a clinical investigator, but
during the past 214 years I was Assistant Director of the National
Heart Institute.

Mr. RoeerTs. As you see it, Dr. Terry, what are the responsibilities
of the Public Health Service with respect to the availability of new
medical developments?

Dr. Terry. 1 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 stimulation of all persons concerned
at all Jevels 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. Roserrs. Now, would it be correct to say that the Public Health
Service is in the position of a regulatory agency in so far as the licens-
ing of biologic products is concerned ?

Jr. Terry. That is correct, sir.

Mr. Roserrs. Have standards been established for the production
of the oral vaccine?

Dr. Terry. Mr. Chairman, these standards are developed in our
Division of Biologics 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 preparations which are
issued to those interested, for the purpose of standardizing their
product,

At the moment we have gone through the prcoess of developing
written standards after a very prolonged period of accumulating in-
formation in this 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 anticipated that
these regulations will become final sometime before the end of this
month.

Mr. Roserts. 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 Healih Service, as
seen through the Division of Biologics 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.
fo 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 licensine of biological products
to the Secretary of HEW, who has the authority to issue licenses.

Mr. Roserrs. T 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. Langmuir to answer that ?
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Mr. RoserTs. Yes.

Dr. Laxcmuir. The countries adjoining the Soviet Union—TPo-
land, Czechoslovakia, Hungary, and Yugoslavia. And I am not sure
of the details, but I feel confident that 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. Roeerts. Do you know of any tests that we have conducted in
any of the other parts of the free world or tests conducted by other
governments in the free world?

Dr. Laxeyuir. Very extensive tests and programs through many
countries in Central and South America. Also, a test several years
ago in Ruandi Urundi in the middle of Africa and in Leopoldville.

A great many small studies have been undertaken in, I guess, a
dozen or more countries. 1 am thinking of Sweden—small studies in,
say. Britain, South Africa. I am not sure that T 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. Roserrs. These tests were done with the oral vaccine?

Dr. Laxeymuir. Yes; with oral vaccine as compared to the Salk
type.

Mr. Roperrs. Further reading from Dr. Terry’s statement :

There is evidence that the vaccine has been effective—in fact, highly effec-
tive. The manufacturing and testing requirements under which this vaccine was
produced were less rigid than those now proposed for American manufacture.

This question: Following these tests that we are speaking about,
what steps were taken by the Public Health Service to stimulate pro-
duetion in the United States?

Dr. Terry. Dr. Kurlander, could you comment on that?

Dr. Kuruanper. As you know, Mr. Chairman, most of the field
testing of the various strains of the vaccines was done in foreign
countries. The reports of the tests and the reports of the effective-
ness of the use of these materials began to be published in interna-
tional journals. International conferences were held, and our people
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
used.

Our chronology indicates that we established the Public Health
Service Committee on Live Poliovirus Vaceine, composed of eminent
experts in vaccines in this country, prior to the international confer-
ences. We did this so that we 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 June 1958. The first international conference on poliovirus vac-
cines, at which time these official reports were presented, oceurred
approximately 1 year later.

Mr. Roserts. 1 assume that these tests are going on all of the time.

Dr. Kurranper. That is correct.
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Mr. Roserrs. What tests are you making at the present. time?

Dr. KurLaxper. If I may, sir, 1 should like to make it very clear
that the Public Health Service did not perform the testing of these
oral vaccines in the foreign countries.

Mr. Scuexck. Will you yield ?

Mr. RoBerts. Yes.

Mr. Scuenck. Why were those tests done in foreign nations?

Dr. Kurraxper. I would like to,if I may

Mr. Scuenck. Was it because of their ability to evaluate these
things—was that the reason—or are their viruses much better than
ours/?

Dr. Kurnanoer. May I ask Dr. Murray to answer that qeustion.
He attended the international conferences.

Dr. Murray. A couple of factors are involved here, one of which
is the fact that, since 1955, the Salk vaccine has been so widely used
in this country that the population in the United States did not pro-
vide a suitable group in which oral vaccine could be investigated.
Populations with more favorable situations 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 their suitability,
not having had prior experience with Salk vaceine, a matter which
would have beclouded the outcome of such study; 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. Terry. May I ask Dr. Langmuir to comment on this, too?

Mr. Roerts. Yes.

Dr. Laxesutr. Pertinent to this question, I think it is well estab-
lished 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 the best tests, but all of the questions
were started and worked on in this country before any oversea activity.

Mr. Roserts. At page 2, Dr. Terry, you said that you might antici-
pate licensing applications in the next 6 months. Now you say—I
want to be correct in this:

Although we confidently anticipate that one or more applications 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 after 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 that 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 I 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 num-
ber of successive lots of vaccine.
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Licensing will occur when the manufacturer applies for a license
and has demonstrated the ability to produce a satisfactory product
for general distribution—not for research purposes, but for general
distribution—in the case of five consecutive lots. This means that at
the time of licensing the material from those five lots would be
available for distribution, plus any other lots which would be coming
off at that time or subsequently.

The lots that would be available would depend entirely upon the
manufacturing posture of the particular processing plant and sched-
uling of production.

Mr. Roserts. Now, would that manufacturing experience have to
be accumulated all in the United States or could it be based on ex-
perience that the pharmaceutical people have had with the product
outside of the country?

Dr. Murray. The )lyicensing would be based upon the evaluation of
the evidence of the five successive lots, produced in the manufacturing
establishments applying for the license. Some of the testing, particu-
larly the testing which we require for administration to human beings,
and which involves validation of the product rather than the particu-
lar lot, might be done elsewhere.

Mr. Roperrs. Thank you very much.

Does the Public Health Service itself have any authority to ln'ini_r
about production of a new product, a new medical yroduet, 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. Roperts. In other words, theoretically for research purposes,
the Public Health Service could proceed fo produce this vaccine.
And has any consideration been given to this course of action?

Mr. Rourke. Not that I know of, sir.

Dr. Terry. Dr. Murray.

Dr. Murray. I am not sure that T understood the question that the
gentleman presented.

Mr. Roserrs. I asked the question if 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, = Yeu
that 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 particular situation ?

Dr. Kurranper., Mr. Chairman, the answer to that is, “Yes.” This
matter 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
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of the Surgeon General at that time that we did not believe it ad-
visable for the Public Health Service to become a manufacturer of
biologicals.

Mr. Roserrs. Now, in view of the fact that there is no application
for a license at the present time, and if that situation persists, do you
think that 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, that if this
condition obtains, we would review the situation and seriously con-
sider it. I think the crux of the thing would be whether by so par-
ticipating we could get a product available any more rapidly for the
American people.

In general, I believe it has been the attitude of the Service that all
of the progress was being made that could be made, sir, in terms
of the production of a safe and potent oral vaccine. But if we ever
feel that it is necessary, it certainly would be the responsibility of
the Public Health Service to go directly into this in order to deter-
mine what should be done.

Mr. Roserrs. To go back to the experiment that 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 that experiment ?

Dr. Terry. Dr. Murray knows, I believe.

Dr. Murray. This was manufactured by the Smorodensev Institute
for Poliomyelitis Research in Moscow, for the most part, and, also,
manufactured to a lesser extent in Dr. Smorodensev’s laboratory in
Leningrad.

A small amount of initial 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. Roserts. Did Dr. Sabin conduet that experiment in Russia, or
did he simply supply the strain and the information for its applica-
tion?

Dr. Murray. These studies were carried out by the Russians them-
selves.

Mr. Roperrs, By the Russians themselves?

Dr. Murray. Although Dr. Sabin, I understand, did visit the
U1.S.S.R. and offered advice at the time.

Mr. RoBerts. Are you familiar 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. Ronerts. 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. Roperts. A Lederle product

Dr. Murray. Yes.

Mr. Rogerys. They are considered American manufacturers,

Dr. Murray. That is correct. Lederle is an American manufacturér.
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Mr. Roserrs. Do you know of any steps that are being taken by
the Lederle people to ask for a license, and do you know ot any other
licenses that have been applied for?

Dr. Murray. We have had some information filed, but no completed
license applications,

Mr. Ropegrs. In your opinion, would oral vaccine be a much more
economical proposition for the American people than the injectible
type!?

Dr. Murray. Confining myself to remarking on the mode of ad-
ministration, the oral vaccine could be much more economically ad-
ministered.

Mr. Roserrs. Do we not run into some groups of our population—
the lower socioeconomic groups—who resist getting shots?

Dr. Terry. Dr. Langmuir has been very interested in working in
this field. I think he is the appropriate person to respond.

Dr. Laxemuik. We have made extensive surveys, participating
with State and local health officials, and we have a rr:mgefi through the
Census Bureau for a nationwide random survey to measure the level
of polio vaccination or polio immunization response in various groups
in the country. There is no question that there are large sections of
our populations inadequately immunized. Particularly this is true
among preschool children as compared to school children. Rather
generally there is a sharp relationship to the socioeconomic status.
Those who live in areas where incomes are lower have had less adequate
immunization than those who live in better areas.

Mr. Roeerts. Now, with reference to the President’s request for $1
million for the 3 million doses—is that cost figure of 30 cents a dose,
about. correct ?

Dr. Terry. I would say that this is nothing more than an educated
guess, and I am not even sure that it is to well educated, for that
matter, because we do not have the experience at this time. This is a
rough estimate based on the approximate price for the cost of the
Salk vaccine. Many feel that it will be cheaper to produce the oral
vaccine in large quantities. And it is entirely possible that it may
be cheaper than that.

It is conceivable that because of the great deal of testing that is
necessary to come up with a suitable product, that it might be more
expensive.

The Public Health Service has not made any attempt to set a price.
I suppose if we had realized the fact that the two were going to be
associated, in terms of mentioning a specific price, we would have pre-
ferred not to have mentioned how many doses.

On the other hand. this was the best guess that we could make today.
And the price that the Public Health Service and the public pays
when the vaccine is available will be determined independently then on
the basis of the cost. of the products to the manufacturers.

Mr. Roeerrs. There was a statement in the Evening Star of March
15, where Dr. Sabin says that the administration would be paying a
price 10 times too high for polio vaccine if the administration proposes
to pay $1 million for 3 million doses.

r. Sabin has been the leading developer of this type of vaccine?

Dr. TErrY. Yes.

Mr. Roeerrs. How would you reconcile that statement.
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Dr. Terry. T would not reconcile it except that it is his opinion,
obviously. We made a guess. From a material standpoint, 1t does
not make any difference, sir, because what we are going to pay has
not been determined yet and will not be determined until the material
is available. And Dr. Sabin could be just as wrong as we could be
wrong. I hope he is right.

Mr. Rogerts. In other words, it will depend a great deal on whether
or not licenses are applied for and granted, and, perhaps, the quali-
fications of those people who receive the licenses? It would be an-
other story entirely if you had to go into it yourself?

Dr. Terry. Yes.

Mr. Roperts. Isthat not true?

Dr. Terry. I think you are right, sir. Of course, it depends upon
how successful these batches or these lots test out. If one goes through
the testing straight, and they are completely satisfactory, and one does
not have to discard material and start over again that makes a big
difference.

It depends a lot, too, upon the quantity that can be produced, once
a company gets into commercial production. We have some indica-
tions in this direction, but we do not know the answers to it any better
than Dr. Sabin does.

There was no attempt on our part to peg a price on polio vaccine.
I can assure you that the Public Health Service will not pay any
more for the polio vaccine than the cost of production justifies when
it becomes available.

Mr. Rorerrs. The gentleman from Ohio.

Mr. Scaenck. 1 pass.

Mr. Roperts. The gentleman from Florida.

Mr. Rocers of Floridz. I do have some quest ions, Mr. Chairman,
concerning this. I, too, am quite concerned. You indicated that we
would pay 10 times the possible cost. 1 felt sure that the Public
Health Service would not do that.

Dr. Terry. Yes.

Mr. RoGers of Florida. Since there is no commitment to pay any
such price I am encouraged by your answer.

Dr. Terry. That is absolutely correct, sir.

Mr. Rogers of Florida. I can understand that you are putting in a
figure. And then, of course, whatever comes out would be according
to a justifiable price.

Dr. Terry. Yes.

Mr. Rocers of Florida. So it can be made clear to the public, that,
certainly, there is no set price.

[ am concerned with the fact that your letter put out to manufac-
turers in November of 1960, according to your schedule that you
presented to the committee here—I believe November 23, 1960, actu-
ally before that, November 9—a formal letter which was sent to
vaccine manufacturers, requesting information on their plans for
production of oral vaccine, where you say you have already put out
certain standards and yet we still have no production or even a
request. for a license.

wonder what response you had received from manufacturers to
that formal letter that was sent November 9, 1960, which is some
number of months past ?




POLIO VACCINES

Dr. Terry. Dr. Kurlander.

Dr. Kurraxper. I will be happy to answer.

Mr. Rocers of Florida. Thank you.

Dr. Kurranper. Would you like to have read the letter to the
manufacturers?

Mr. Roaers 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. Roperrs. Without objection, that will be made a part of the
record.

Dr. Kurranoer. Thank you, sir. May I, also, state that before 1
begin that the answers from the manufacturers relate to a situation
as 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 rather than giving specific names, inas-
much as this information was asked for by the Surgeon General in
confidence?

Mr. Rocers of Florida. Yes. I do not care about that. You may
do that.

Dr. Kurranper. Four questions were posed in the letter from the
Surgeon General. These were:

(1) Has your organization made a definite decision to manufacture live polio-
virus vaccine?

(2) If you are already committed to such a program, when do you anticipate
vaccine will be available?

(3) What factors do you consider should be clarified or resolved in order to
assist youn in arriving at a determination of production schedules at the earliest
possible date, bearing in mind always that the produect should meet established
standards for safety and potency ?

(4) What in your considered opinion could the Public Health Service do in a
general or particular way to facilitate the general availability of this product
at the earliest possible date?

Two manufacturers gave an affirmative answer to the first question,
the first question being, “Has your organization made a definite de-
cision to manufacture live poliovirus vaccine ?”

One additional manufacturer indicated an active interest but no
commitment toa manufacturing program.

The remaining four l'vspnmh-(]l negatively, but one of these qualified
his reply by indicating that 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 availability 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 third company estimated it would take from 10 to 12 months to
produce vaccine after a deeision had been made by the company to
enter into production.

The answers and comments to the fast two questions, which were,
in general, “How ¢an 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 desage form and dosage schedule were suggested
as being desirable.

The following problems were cited by one or more of the manu-
facturers:

(@) The questions raised by simian agents in the vaceine and
in production ;

(#) The possibility of condoning the presence of simian
agents:

(¢) The question of the stability of the Sabin strains used in
manufacture;

(d) The question of the passage of virus from vaccinated per-
sons to nonvaccinated persons:

(¢) The necessity to develop manufacturing experience:

(f) 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 liability.

Reference was made to the method of inactivating some simian
agents which had been worked out by Dr. Hiatt of the Division of
Biologics 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 sereening and resereening of the letters that we received in
an attempt to get this kind of information.

(The documents referred to follow :)

NoveMBer 9, 1960.
Mr. H. W. BLADES,
President, Wyeth Laboratories, Inc., Division of American Home Products, Inc.,
Philadelphia, Pa.

DEar Me. Brapes. It is not necessary to bring to your attention the world-
wide interest in the use of live poliovirus vaceine which has developed in recent
times, ‘The studies and programs which have been carried on in a number of
countries and the interest of such health organizations as the Pan American
Health Organization and the World Health Organization attest to this. I do
feel, however, that I should bring to your attention the fact that interest is also
riging in the United States.

We have been fortunate in the United States that onr technology has been
able to produce sufficient inactivated poliomyelitis vaceine to provide protection
to a high proportion of our people. Since community protection is not as com-
plefe as it could be, however, it behooves all of us to consider active use of all
methods available for the prophylaxis of poliomyelitis, including live poliovirns
vaceine,

During recent years the Public Health Service has made every effort to keep
abreast of developments in this field in order to anticipate the production of
live poliovirus vaccine as a biological product. Requirements and standards
have been developed through the activities of the Division of Biologics Stand-
ards and the Public Health Service Committee on Live Poliovirus Vaccine in
consultation with the proponents of these vaccines and with the scientific and
technical personnel of interested manufacturers. The adoption of regulations
incorporating the concepts evolved should do much in establishing the control
and testing criteria for this product, thereby clearing the way for orderly
production.

In addition, the Public Health Service is at the moment exploring the future
use of this product with a group of consultants representing a great many
medical, public health, and other organizations. As Surgeon General of the
U.5. Public Health Service I have appointed a committee which will meet later
this winter to consider such matters at a public meeting. All this effort will un-
donbtedly stimnlate medical and public interest and it would be unfortunate if
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such interest should develop in the absence of adequate supplies of vaccine. In
this regard we believe that 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 questions:

(1) Has your organization made a definite deecision to manufacture live
poliovirus vaccine?

(2) If you are already committed to such a program, when do you an-
ticipate vaccine will be available?

(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
earliest possible date, bearing in mind always that the product shonld meet
established standards for safety and potency?

(4) What in your considered opinion could the Public Health Service do
in a general or particular way to facilitate the general availability of this
product at the earliest possible date?

Some problems remain to be resolved and 1 wonld like to mention the method
developed by Dr. Caspar W. Hiatt of the 11.8. Public Health Service for differ-
ential inactivation of certain 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 eombined
with information from others to develop a summary picture.

Sincerely yours,
L. E. BUrRNEY, Surgeon General.

RepLIES FrOM BIOLOGICAL MANUFACTURERS TO THE SURGEON GENERAL'S LETTER OF
NoveMgBer 9, 1960

Four questions were posed in the letter from the Surgeon General. These
were :

(1) Has your organization made a definite decision to manufacture live
poliovirus vaccine?

(2) If you are already committed to such a program, when do you antici-
pate vaceine will be available? 1

(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 earliest possible date, bearing in mind always that the product should
meet established standards for safety and potency ?

(4) What in your considered opinion could the Publie Health Service do
in a general or particular way to facilitate the general availability of this
product at the earliest possible date?

Two manufacturers gave an affirmative answer to the first question. One
additional manufacturer indicated an active interest, but no commitment to a
manufacturing program. The remaining four responded negatively, but one of
these qualified his reply by indicating the company maintained an active interest
in the matter.

Each of the eompanies 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 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 third company
estimated it wonld take from 10 to 12 months to produce vaccine after 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 test-
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 manufacturers (a) the guestions raised by simian agents in the
vaceine and in production; (b) the possibility of condoning the presence of simian
agents: (¢) the question of the stability of the Sabin strains used in manufac-
ture; (d) the question of the passage of virus from vaceinated persons to non-
vaccinated persons; (¢) the necessity to develop manufacturing experience; (f)
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-
nifieation in the case of product liability.




‘116 POLIO VACCINES

Reference was made to the method of inactivating some simian agents which
had been worked out by Dr. 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 vaceine strains themselves.

Mr. Rocers of Florida. Have you taken the necessary steps to clear
any doubts that have been raised in the letters you reco.i\-'e({ from the
manufacturers so far as their production is concerned? Have we
taken the necessary steps to give that information to them ?

Dr. Kuruaxper. Mr. Rogers, we have. And I would like Dr.
Murray to give a fuller explanation.

Dr. Murray. The resolution of technical matters is a continuous
process which goes on all the time. And I would say that this has been
resolved insofar as it 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. Rocers 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 handling 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. Rocers of Florida. Everything has been done from the Publie
Health Service to clear all questions that are absolutely necessary for
them to go ahead with production ?

Dr. Mugray. T would not make an absolute statement. I would
say that all major questions have been resolved.

Mr. Rocers of Florida. Thank you.

Now, justa 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 vaceine 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 literally weeks for the development
of protection on the part of the individual. Tt would seem that the
oral vaccine would be a good product to move into a community and
to use in terms of containing an epidemic at its then current size and
protecting 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 oreat
detail and considered all of 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 n-
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 material available.

Mr. Rocers of Florida. Thank you.

Now, as I recall, they had a testing of the oral vaccine in Miami,
Fla. 1 wonder if any of your staff is familiar with the program.

Dr. Terry. Dr. Langmuir is familiar with this study, sir.

Dr. Laxoyuir. I was an informal consultant to the State health
department throughout the period of this program. They began, as
I remember, about the mid(lll)z of February. They administered the
Lederle type of triple vaccine. It was done by small groups with
nurses and clerks going from school to school and opening up clinies
at an appropriate ﬁ:)ur. under the leadership of a joint 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 mediecal society and the
newspapers, the reports that I have seen indicated that they reached
over 80 percent of the population of Miami under 40 years of age.
They went to the adult group, a very unusual program.

Thus the aceeptance of this product and the speed with which the
community responds in a cm'e\lill]y prepared program has been well
tested.

Mr. Roaers of Florida. So far, have the results been fairly good?
I realize you have not had much time yet to see.

Dr. Laxemuir. This is one of the real problems of testing oral vac-
cine in this country. There was no polio of consequence, maybe a seat-
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 Florida 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. Rocers of Florida. What about any other diseases—what is this
business of other viruses in the oral vaccine? Has there been any
reaction there?

Dr. Laveyuir. There was no indication that other viruses were
important in producing disease, but we often have a problem in polio
in that a good many other viruses are known to produce diseases sim-
ulating 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 st udy is nec-
essary in order to be certain that such cases are polio.

Dr. Terry. As a part of your question I would like to ask Dr.
Murray to explain just a little more what we are talking about in
terms of these simian agents and simian viruses so that the committee
will understand what we are referring to.

Dr. Mukray. 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 the technique of cell cultivation for the isola-
tion, growth, and study of viruses has brought to light many hereto-
fore unknown viruses apparently present in the monkey from which
the tissue cells were obtained. A large number of sucfl agents have
been encountered, principally 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
prepared from apparently healthy monkeys and make their presence
known by their destructive 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 properties 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 vaceine, we have another problem.

Where monkey kidney cell tissue cultures are used in the produetion
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 with 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 this vaccine for adminis-
tration to large numbers of persons demands that adequate control
procedures be applied to assure that simian viruses are excluded from
the vaceine. A great deal of the complexity of manufacture of live
polio virus vaccine arises from efforts to exclude such agents from the
vaceine.

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 originally identified by Dr. Sabin
in 1934, It is highly pathogenic for man, having caused fatal en-
cephalitis 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 manufacture of Salk
vaccine and has not been a problem as far as the safety of this vaceine
is concerned.

The actual pathogenicity for man of many of these agents is un-
known, and the 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 certain topical interest,
and is a complicating factor in the manufacture of live vaccine.

Approximately 10 months ago the presence of this new virus, not
Erevlously suspected, was reported with considerable frequency in
<idney cell cultures prepared from rhesus and cynomolgus monkeys,
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This virus grows in cell cultures derived from animals of these species
without causing any identifiable damage to the growth cells them-
selves. However, it was detected by using kidney cell cultures pre-
pared from cercopithecus monkeys, obtained from Africa. The pres-
ence of this virus in a high proportion of experimental lots o live
polio virus vaccine has presented a serious production problem. The
properties of this virus are little known. It does not appear to cause
disease in man, but has been demonstrated to cause infection without
apparent illness. This simian virus can only be identified in the
course of live polio virus vaccine production by using kidney cell prep-
arations derived from cercopithecus monkeys at the present time.

The only certain course to follow in order to assure a safe vaccine
with respect to these viruses is to call for the absence of any adventi-
tious viruses and, in fact, all viruses except the virus of the vaccine
itself.

Mr. Rocers of Florida. Thank you very much.

Mr. Roperrs. The Chair would like to acknowledge the presence of
our distinguished chairman. The committee is always complimented
when he comes and joins us. And we would be happy to hear any
questions or comment he has.

Mr. Hagrris. Thank you, Mr. Chairman.

First let me compliment the committee for going into this problem
at this particular time. I am always glad to give my attention and
cooperation to the subcommittee with these problems,

I would like, if I might be permitted, to ask three or four questions
for my own information. Some of them may be purely academic,
I do not know.

In the first place, Doctor, is there a definition of what isa “yirus”?

Dr. Terry. Dr. Murray ?

Dr. MUrRraY. A virus is a submicroscopic micro-organism which has
the characteristics of being able to pass through certain tilters—this
is the way it was originally identified. It may cause disease in man

or animals. Many viruses cause diseases of Iplzmts. It is incapable

of living by itself, but lives within the cells of the animal it infects.

There may be other definitions, but I think this covers the main
characteristics of viruses.

Mr. Harris. Would you say there were X number of viruses, then ¢

Dr. Mugrray. There are an unknown number of viruses, sir.

Mr. Harris. Then, what is the difference between the Salk and the
Sabin vaccine?

Dr. Murray. Salk vaceine is a vaccine which is prepared by the
growth of viruses which are subsequently killed. But the resulting

Mr. Harris. Which are subsequently killed ?

Dr. Mugrray. Which is subsequently killed. The viruses are killed
by formaldehyde, and so-called antigen which results therefrom, on
injection into human beings, has the ability to stimulate the produec-
tion of antibodies to the virus, thereby providing the mechanisms of
protection against infection.

In the case of a live vaccine, however, we infect the individual with
a living organism

Mr. Hagris. That is the Sabin vaccine!?

Dr. Murray. That is the Sabin vaccine and other live virus vac-
cines—which then multiply within the person so infected, building
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up a mechanism against disease much as would occur in normal
infection.

Other examples of living virus vaccines are smallpox vaceine,
which is an excellent example, and yellow fever vaccine, 7

Mr. 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.

Mr. Harris. Is oral vaccine and live vaccine the same?

Dr. Murray. Yes. The oral vaccine is the live vaceine, It is taken
by mouth, and thus the name oral is attached to it.

Mr. Hagrris. Is it made by the Sabin process?

Dr. Murray. It is made from the Sabin virus strains; yes, sir.

Mr. Hagrris. The Russian development is of the Sabin strains?

Dr. Murray. They used the Sabin strains received originally from
Dr. Albert Sabin himself.

Mr. Harris. Obtained from Dr. Sabin himself. Is that the only
kind that. the Russians manufactured ? -

Dr. Murray. To the best of my knowledge, sir, that is the only
vaceine which the Russians are manufacturing.

Mr. Hagrris. 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
distribution.

Mr. Hagris. They have not entered into the production of it, then?
That is, they are still engaged in research; is that it ?

Dr. Murray. I didn’t catch the question ; I am sorry, sir.

Mr. Harris. 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.

Jr. Murray. They can only be licensed after they have demon-
strated their ability to produce a safe and potent product.

Mr. Harris. I appreciate that, but they cannot produce it until
they are licensed, can they ?

Dr. Murray. Yes. They have to obtain the experience in produc-
tion before they can be licensed.

Mr. Harris. What do they do with it ?

Dr. Mugray. 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 qualify for a license, and at that time
everything which meets standards will be released.

Mr. Harris. They cannot produce it for distribution to the public
until they get a license ?

Dr. Murray. That is correct.

Mr. Harris. But for experimental purposes, research, and so forth,
they can?

Dr. Murray. That is correct.

Mr. Harris. Which, I think, is a very good procedure.

But so far 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, that is correct.

Mr. Hagris. For general use by the public rather than for research
and experimental purposes?

Dr. Murray. That 1s correct.

Mr. Hagris. 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
typef

Dr. Murray. The Salk vaccine, of course, has been used very effec-
tively over the past 5 to 6 years now, and has been demonst rated to
produce protection against poliomyelitis when used in the recom-
mended dosage in 90 percent, or better, of individuals so innoculated.

Tt 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 multi-
ply in his gastrointestinal tract, but without harm to himself.

The Sabin vaccine, on the other hand, has the apparent advantage of
ease of administration. It can be taken by mouth as against being
given by needle. Tt does produce “immunity™ of the gast rointestinal
tract—although T must say parenthetically here that there are dif-
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 that 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 that the individuals may be harboring other enteroviruses at
the time the vaccine is administered. Under such circumstances—
and this would be particularly 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. R‘IURR:\Y. I think that I can answer that best by saying that
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 harm 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 administration have been adminis-
tered to children without any difficulty.

I might mention that Dr. Langmuir noted that we attended a
meeting in Moscow last year. At one of these meetings Dr. Chuma-
kov reported a number of children got containers of the vaceine
containing candy which were used and consumed as high as 300 doses
without apparent ill effect, other than a gastrointestinal upset
afterward.

Mr. Hagrris. In other words, so far as you know, then, there would
not be any apparent danger of someone accidentally or otherwise
taking too much of it, if the oral vaccine was used ?
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Dr. Mugrray. Noj; not in the usual dosage. I could foresee certain
circumstances where the administration of an astronomically large
dose might lead to trouble. But the errors which would occur in
administration we don’t believe would cause any damage.

Mr. Harris. Then I assume that the major interest, then, in devel-
oping the oral vaccine is for the purpose of having a vaceine which
is competitive with the Salk vaccine, primarily speaking ¢

Dr. Murray. We entertain the view that it is not competitive, but
that it is complementary, in the sense that it can be used easily, and
be used to round out the—I hate to use the word “inadequacies,” but
the fact is that the Salk vaccine does not produce gastrointestinal
immunity in the doses in which it is administered.

Dr. Terry. May I ask Mr. Langmuir to comment on this question,
too, sir?

Mr. Harris, Yes.

Dr. Lanexumr. There is a great difference of opinion among us
who are working actively in this field. I wouldn’t know how you
might take a vote of this, but I suspect it would fall reasonably 50-50
among ardent advocates that the oral vaccine is better—and Dr. Sabin,
of course, is the greatest of all the advocates, and he says it is best.
There are others—Dr. Salk says his vaccine is quite adequate and
quite good. I don’t believe we will have a resolution of this—excuse
me, sir?

Mr. Harris, It is understandable for both of them.

Dr. Laxemuir. We, who are on the firing line, where the reports
are coming in constantly are rather impressed with how well the Salk
vaceine has worked. The real problem in polio control is how to reach
those children who haven’t yet had any vaccine. Almost certainly
the oral vaccine by its simple administration—a teaspoonful of
sirup—will be highly attractive. We know from the various studies
in Miami, Cincinnati, Rochester, Ithaca, that it is well accepted. So
undoubtedly it will be much easier to reach some of these families
where the fear of the needle is a major concern.

Also, we have every reason to think that in an epidemic sitnation
the ease of administration will be a great advantage. I look to a
community being concerned about even a few cases of polio; by watch-
ing carefully, within a short time, maybe only a few days, they will
know whether a problem exists or an epidemic threatens. Then every-
body in the community will take a dose of the oral vaccine
simultaneously.

With oral vaceine this will be quite easy to organize, whereas giving
needles to everybody might be possible but would be much more
difficult.

Also, the response from this vaccine is much more rapid; within a
few days to a week, we think, there should be protection.

Mr. Harris. Are yousaying you think that you may reach the point
where everyone will take a teaspoonful every morning before break-
fast ? ;

Dr. LaNemuir. Some people have argued that we might do this
every year. I doubt if that is a worthwhile procedure. 1 think we
should progress in an orderly way and avoid any suggestion 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 that
are used for protection against whooping cough, diphtheria, and
tetanus.

Mr. Harris. The Salk vaccine can ¢

Dr. Laxcyuir. 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 at-
tractive. Pediatricians like this, and mothers like this. So actually
this procedure calls for no more needles than before polio vaceine be-
came available, :

I anticipate that when oral vaccine becomes available that there will
still be ardent advocates of one or the other. Over a period of years
we will gain experience, and we will find unanticipated things that
we don’t know about yet that will influence the final decision on which
vaccine becomes most popular. !

Mr. Harmis. I notice in your statement something about the im-
portance of excluding simian viruses. And you also state that 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 that 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 that, sir?

Mr. Harris. Yes,

Dr. Terry. The point is this, we are ready to move forward with
production as we can produce vaccine with the exclusion of these
simian agents.

Mr. Hagrris. Well, if you don’t know about them, and their potential,
how ean you move forward ?

Dr. Terry. Some of them are known to produce diseases, sir. So
we do not know. I think the point there is t{mt we can’t afford to take
a chance on having any of them in if some of them produce disease.

Mr. Harris. Now, I am using entirely too much time, but there was
an article in the American Medical Association Journal recently which
I am sure did concern the Public Health Service, in which there seemed
to be some criticism directed to the Salk vaccine.

Frankly, I think that was a pretty serious situation. I know that
you moved immediately to try to meet some of the criticism. But
1ave you had an opportunity to go into that further to determine
whether or not the charge made had any basis whatsoever?

Dr. Terry. Mr. Harris, I think that all of the evidence that we
have now was on hand at that time.

The most unfortunate part about this statement is that it appeared
in the Journal of the American Medical Association, and was in-
terpreted by many to be an expression of the attitude of the Ameri-
can Medical Association.

This is far from the truth, sir. The American Medical Associa-
tion as a body has gone on record as approving the Salk vaccine and
urging that it be used for the prevention of paralytic 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
but it was charging that in the production 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 that the manufacturers had
not lived up to the Goverment standards, and that it was weak, and,
therefore, did not accomplish what it was supposed to accomplish.

Dr. Terry. Mr. Harris, you are well aware of the fact that such
materials cannot be placed on the market without being in effect ap-

roved by our Division of Biologic Standards of the Public Health
gen’ice.

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
that this was the opinion of one individual which does not represent
the true facts of the case.

Mr. Hagrris. Immediately on the heels of that, this problem of de-
veloping the oral vaccine comes in. The President himself sends u
a request for a million dollars to move forward 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 that inference, sir. But
I would hasten to inform you that the decision that the Public Health
Service would request this appropriation for the obtaining of a live
vaccine was made before this matter arose in the Journal.

Mr. Harris. Do you think that the time will come when you can
stamp out the disease?

Dr. Terry. Yes, sir.

Mr. Harris. Stamp out this disease almost complewely, like, for
example, malaria?

Dr. Terry. Well, we hope we can do better than we have done
throughout the world with malaria. We would hope that 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 that has not taken the vaccine, and is still susceptible to the
disease.

We would hope that the ease of administration and other factors
related to a safe oral vaccine would allow us to cover a much larger
percentage of the population, sir.

Mr. Hagms. 1 Ille:u'til_y coneur in the position that you have taken.
I think it is very important.

Thank you for the time, Mr. Chairman, I did not intend to use
so much.

Mr. Roserrs. 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 any questions at this time, Mr. Thomson ?

Mr. Tuomson. I was wondering, Mr. Chairman, Dr. Terry said,
as I remember his testimony, that 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. Tuomsox. Is the cost of manufacture one of the problems in
the Public Health Service ?
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Dr. Texry. No, sir, it has nothing to do with our decision on that,
sir.

Mr. THomson. Isit an expensive process

Dr. Terry. We don’t know exactly yet, sir, how expensive it will be.
All of the indications are that it probably will be no more expensive
and, hopefully, less expensive than the production of the Salk vaccine.

Mr. Tromsox. What appropriations would your Service need in the
event that you wanted to go into the manufacture?

Dr. Terry. I am not aware, sir, with regard to the question of what
we would need. i

Dr. KurLanper. May I answer that?

Dr. Terry. Dr. Kurlander.

Dr. Kurranoer. 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 arriving
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 that must be considered. The cost to us or
the difficulty of setting up a manufacturing process or manufacturing
plant 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 industry and responsibilities
to the people of the United States. Also a consideration of the fact
that most of all the biological production in this country has not
been done by Government.

These are issues of great public policy, and ones that 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. Scuexck. Will my colleague yield ¢

Mr. Tromson. Certainly.

Mr. Scaexck. Are you subseribing to the theory that we ought
to have less government in business and more business in government ?

Dr. KurLaxoer. Mr. Schenck, I really don’t know how to answer
that. What I am trying to say is that government has a function in
the biological business, and the Congress has given us the authority
to administer controls to assure safety, purity, and potency. I never
felt that 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 that 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. ScuENcK. 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 health of the Nation and not in producing medi-
cines or drugs or any other preparations for the use of the public?

68776 0—61——9
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Dr. Kurranper. With one qualification, sir, if I may. If I, as a
Public Health Administrator and a physician, felt that a dire emer-
gency was facing this Nation, and that the only solution to handling
this emergency was by us getting 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 country, 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 that we would have to go into the produe-
tion of such materials is, if private industry could not or would not
produce it, and it was necessary to protect the health of the American
people.

Mr. Scuenck. Thank you very much.

Mr. Roeerts. One of the reasons why we are having to go into
this proposition with yon 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. Terry, and your colleagues. We are compelled to
pursue this method of trying to get this information. They were
myvited, but they did not appear.

Now, do you feel that the U.S. public at the present time is at 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. Roeerrs. 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 failure to be immunized against poliomye-
litis has been demonstrated to be coupled with failure to accept
vaceination. Other countries which do not have Salk vaccine avail-
able would be in a position where live vaceine 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 situations I think that Dr. Langmuir touched on,
that is, the ability to immunize patients becaus of the fear of the
needle, and the possibility of using it in epidemic situations.

Mr. Roperrs. What I had in mind, was the fact that 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 disau‘\'antagu if we diﬁn’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
»oliomyelitis vaccine is available, that it is more or less a matter of
individual choice, the exercise of which has prevented people from
obtaining the vaceine and thus getting whatever protection 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 that we are in a critical stage or state
from the simple standpoint that we already have the protection of
a _known effective agent which is safe. And insofar as the Public
Health Service is concerned, sir, we don’t intend to let any oral vaccine
go on shelves until we are convinced that it is potent and safe.
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Mr. Roserts. 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 that not true? :

Dr. Tegry. That is right, sir. I do not think that should be in-
terpreted to mean that none of the manufacturers is working on it.

Mr. Roperrs. Mr. Rogers?

Mr. Rocers of Florida. 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-
quiring all of the other viruses to be removed or dead before the
application of an oral vaccine manufacturer is approved !

Or. Murray. Certainly the testing that is required in the United
States is much more extensive than that which is being pursued in
the Soviet Union, for instance, according to the information we get
from the people involved.

Mr. Rocers of Florida. What about in England ¢

Dr. Murray. In England I don’t believe that any product has been
licensed as yet, but the British draft regulations, as 1 have seen them,
are very similar to our own, in fact have been based upon the Ameri-
can concepts.

Mr. Rocers of Florida. I believe they are cm-rring on experiments
in Japan, are they not? Or are you familiar with those, sir!

Dr. Mugray. I only know what I have read in the newspapers, sir.
But I understand that some studies are contemplated.

Mr. Rocers of Florida. 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. Laxesuir. 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, this country, and
South America participated, and the documents were published in final
form only 6 weeks after 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 rLis; in the history of public health.
The two volumes published will speed the resolution of the many issues
that remain.

Mr. Rogers of Florida. What I was thinking 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. Terry. Dr. Murray ?

Dr. Murray. Of course if they were in the situation of being pros-
pects for obtaining a license for material to be sold in the %nit.ed
States, we would naturally 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
gratifying aspect of the entire research work that has gone on in live
0li0myei-itis vaccine development. Copies of such reports, even
sefore they are printed, reach us, and sometimes we distribute these to
interested persons according to the worth of the report. This includes
keeping the manufacturers of this country informed.

Mr. Rocers of Florida. I just thought it might be helpful to us,
because I realize that you can’t keep up with all of it, and your staff
and the study.

For instance, the studies now being made in Japan, 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
interesting 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 vaceine?

Dr. Murray, would you say in our country there is a fairly 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. Rocers of Florida. Six or seven? Are these the same six or
seven that you have sent letters to asking about the production of the
Sabin oral vaccine?

Dr. Mugrray. I believe these are the manufacturers that have the
necessary background of tissue culture experience, and it was on that
basis that I believe that these letters were sent.

Mr. Rocers of Florida. So they would be the same ones?

Dr. Terry. Dr. Kurlander?

Dr. Kurraxper. One in addition. In general, yes.

Mr. Rocers of Florida. Well, it seems to me—would there be any
advantage—not that this is true—but would there be any advantage in
a manufacturer who is producing Salk vaccine to prefer not to produce
another vaccine so long as they have already perfected a particular
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 if we should broaden or try to
encourage other manufacturers 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 that 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 use}ulness of the two in the future, though we believe that

both will continue to have a usefulness. And certainly any company
that felt that it could and was in a position to handle the oral vac-
cine even though they were producing the Salk vaccine, I believe it
would be no deterrent at all.

Mr. Rocers 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. Rocers of Florida. Yes. And that 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 letters that you sent out I wonder if perhaps other
industries would be even interested. I can see that 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 manufacturers to take an interest in this, if, after you
have sent out a letter 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 might 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 pro-
fessional personnel, unless some company h:u'l decided for that, or
other reasons already, to go into production.

In other words, 1 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
that any company which is producing biologicals is going to be in-
terested in producing a live, potent, and effective poliomyelitis vac-
cine as early as they possibly can.

Mr. Rocers of Florida. 1 just 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. Mugray. I do not believe, sir, that from the information that
I have—and admittedly this is not direct information—that the situa-
tion in Great Britain is any different from what it is in the United
States. The manufacture of the live vaceine is in its initial phases, and
one or two manufacturers may have gone ahead to the extent of
acquiring a few lots further down the line and have more tests off
than the other one, but virtually as far as the two countries are
concerned, I would think—and T base this on my contacts with my
corresponding professional associates in Great Britain—that there is
no difference in the progress.

Mr. Rocers 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 carrying out

Mr. Rocers of Florida. They do not have the Salk vaccine.

Dr. Murgray. Yes; they do, but apparently this has been produced
only in limited operations.

Mr. Rocers of Florida. T think this is true, and I think 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 that they are using and have used.

Would that be a correct statement ¢

Dr. Murray. No: I think that would not be a correct statement, be-
cause the vacecine that they are using in Russia was actually manufac-
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tured in Russia, according to standards which they themselves
adopted. The vaccine was manufactured 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 vaceine not that which de-
veloped that program for them?

Dr. Murray. Yes.

Mr. Rooers of Florida. That is the point I was trying to make: the
development of the entire Russian program came originally from Dr.
Sabin.

Dr. Murray. The basic work was done in this country.

Mr, Roserts. Thank you, Mr. Rogers.

Any further questions?

Mr. Scaenck. 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 clarify that, 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 tﬁl!lt have gone on for a few years. It is mere-

ly the culmination of that, 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 manufacturer can get started. He starts manufac-
turing based upon his knowledge of the art, as it is acquired from his

own experience and from the experience that has come from the medi-
cal literature.

Mr. Scuexck. Then you are not yet in a position to set the
standard ?

Dr. Murray. The regulations

Mr. Scuexck. Or final standards.

Dr. Murray. The regulations are written, and they have been cir-
culated, and have been considered by the manufacturers in one form
or another for the past year 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. Scuenck. As I recall in the Salk vaccine development, where
they manufactured batches of Salk vaccine carefully labeled, pre-
served under proper temperatures, 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. Scaenck. Now, how many batches of material of the Sabin
oral type must be presented for consideration to your evaluating lab-
oratories before you will grant a license, let us say?

Dr. Murray. Five for each type.
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Mr. Scuexck. Now, after you have granted a license to a manu-
facturer based upon your testing of these five batches, and you found
them satisfactory, then is there any way of indemnifying the manu-
facturer 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 matter that we have discussed. This is a legal problem.

I would like for him to comment on it to the basis of our 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 authority acquired
through an appropriation provision to indemnify the research con-
tractor against certain liability which might follow the research.

The Service does not have any other authority to indemnify—for
example, we have no authority to indemnify a licensee for any risk he
incurs and liability he might suffer because his product, when sold
on the market, is considered defective and damages are assessed. We
have no authority.

Mr. ScueNck. Assuming the manufacturers has developed a prep-
aration 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 manufacturer 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 this vaccine ?

Mr. Rourke. The only backing up would lie in the quality and
integrity of the scientific work that Il):'. Murray’s outfit put into this
development of standards and this testing of batches. In other words,
it is this quality of scientific support from this process that I would
think would give a manufacturer some assurance.

Dr. Terry. Mr. Schenck, there is one other aspect to this question
which I would like brought out, if I may.

As was mentioned in my opening statement, we maintain a sur-
veillance unit which watches with 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 that you are making. If I may, I would like to ask Dr.
Langmuir to comment about this, sir.

Dr. Laxoyuir. Since 1955, when there was a problem in the early
days of the Salk vaccine, at the Communicable Disease Center in
Atlanta T have had responsibility for maintaining the surveillance
program in many diseases, but polio is the one in question now.

We receive from the States very accruate information. Currently
we get a telegram about a total count of cases about a week later, an
individual record which gives the name and the identifying data, the
dosage of vaccine received, if any, age, and then 60 days later we re-
ceive another followup where they check on the verification of the
diagnosis, it is corrected, duplicates 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 information in a report that goes out
to over a thousand persons who are interested and concerned. Asa
result, 1 would say that wé are in an excellent position to provide a
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manufacturer with a great deal of protection against a false suit,
against a false claim. We will know the background, we will know
the expectancy in an area.

So that to me this is a logical re rulatory function that we have
of making information available so t%m(. every one will clearly under-
stand what has happened.

Th_is,_l believe, was very helpful in clarifying the situation in 1955,
and it is to me a continuing responsibility that we should give very
}ng:h priority to.

Mr. Screnck. So your surveillance control, or quality control, this
system, you feel, would be helpful to the manufacturer who might
be confronted with a libel suit ?

Dr. Laxemumr. Or to a physician or anyone who might be the sub-
ject of an unfounded mmpllnint of liability.

Mr. Scuexck. Would the counsel feel that that would be of sig-
nificant help in such a case, and if counsel for the Public Health were
the counsel of XYZ Co., would he rely upon that ?

Mr. Rovrke. I would think he would. I would be very grateful
for this kind of support. But obviously I do not represent X YZ Co.,
and I would rather ﬁmve the company speak for that, or its attorneys.

Mr. Roserts. Summing up a little bit, is the Public Health Service
informed as to the State and local programs to administer the Salk
vaccine to children whose parents cannot afford to pay for adminis-
tration by private physicians?

Dr. Terry. Dr, Lan nuir,

Mr. Roperts. Would you comment on that, Dr. Langmuir. !
Dr. Lanomuir. At the present time we have no direct program in

the Public Health Service for this. We visualize the great problem
of immunizations as a fundamental local control responsibility. Each
State has its own rules and regulations with regard to these services,
developed since Jenner and smallpox, really, and certainly in the last
30 years. Some States provide vaccinations and all kinds of vaccines
and immunizing agents free; others provide them for certain par-
ticular groups of the population; some provide these locally for some
selected groups, and so on.

It is as free as public school education. The funds from the Public
Health Service, general funds in the support of health to the States,
it is permissible, I understand, to have the States use some of these
funds for the purchase of polio vaccine. But since 1957 there has
been no Federal support directly for this.

Mr. Rogerrs, Do you care to give us, or could you give us, an
estimate as to how many children will be inoculated before the onset
of the 1961 season ?

Dr. Laxemumr. There were about 50, between 50 and 60 million
doses of vaceine distributed in the 12-month period just ended. There
are roughly 4 million babies born—this is very erude—if they received
the ﬁllFrem)mmmuIed dosage, this would be four doses, so this would
be 16 million doses of vaccine as the necessary replacement to maintain
Salk immunization.

Also, with 4 million babies, there would be more pregnant women,
and somewhere from one booster to a full course of four doses for
women pregnant for the first time, and somewhere around 25 or 30
million doses a year would be the maintenance level, maintaining our
immunization level at the present point.
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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 fourth
doses to those who already had had three.

So that our problem still lies in getting 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 of these
children do not receive this immunization soon enough to be really
effective in the control of polio.

Mr. Rogerrs. One other question. How many children are ex-
pected to be inoculated under free public State and local programs
this spring !

Dr. Lanemutk. 1 have no source of figures. Each State will vary,
and within each State a great variation in this. I know of no esti-
mates of this.

Mr. Roeerts. Mr. Rogers?

Mr. Rocegs of Florida. Just one question, Mr. Chairman.

Could you tell me now when the Salk vaccine was actually discov-
ered and when the Sabin vaceine was discovered

Dr. Terry. Dr. Murray ?

Dr. Mukray. Well, without actually referring to the literature, I
would say that the Salk vaccine came into use, it was proved out in
1953-54, in that period. 1 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 trials to larger field trials during
the last 3 to 4 years.

Mr. Rocers 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. Rocers of Florida. And it 1s taken orally ?

Would you describe it quickly, how it is taken, and in how many
doses?

Dr. Terry. Dr. Langmuir has something which might interest you,
sir.,
Dr. Lavemuir. I have this little vial which is one of my mementos
of a trip to Moscow. The group of Dr. Chumakov and Dr. Voro-
shilova announced that they conferred with the Institute of Research
in Russia—they do things by institutes in that 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, granu-
Jated sugar candy balls. I understand that as soon as it gets moist
with saliva it disintegrates like an aspirin 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 gray one—they have faded unfortunately so—the gray one repre-
sents all three together.

Mr. Rocers of Florida. So you can’t take one dose for all three?
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Dr. Laxemuir. This is one of the administrative questions with
this, it is necessary to give at least four doses. And from a public
health administrator’s point of view, this is one of the limitations we
didn’t bring out sooner, you have to get them back.

Mr. Rocers of Florida. Now, at what period of time?

Dr, Laxemuir. Recommended at 6-week intervals in order that the
first one will have taken and been eliminated before you start the
next one. Otherwise they might compete with each other.

Mr. Rocers of Florida. And how does that compare with the Salk
vaccine ?

Dr. Laneyuir. Well, it is a month to 6 weeks, rather similar inter-
vals, actually. But then there is a booster effect 7 months later rec-
ommended for Salk, and the triple 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. Rocers of Florida. And, as I understand it, you think the
oral };rohnbly is more effective in the long run according to the state-
ment ¢

Dr. Laneymumr. 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 greater rapidity of response, so im-
munity develops faster with the Sabin.

There is, however, this problem of interference. You don’t know
for certain when you give the Sabin sugar sirup or pill that it will
take, because there may have been another virus there and no room
for the Sabin to take,

So you have no assurance that it takes.

We do know in this country that the reports indicate better than 90
percent as a consistence. This is the reason for the last triple dose
to cover up and take,

Mr. Rocexs of Florida. Thank you. g

I appreciate it, Mr. Chairman. ~ And I want to say that I certainly
have been impressed today bly the fact that 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 vaceine, since you have made the determination that
it is now safe, according to your announcements and the regulations
issued.

Mr. Rogerrs. Thank you, Mr. Rogers. f

Dr. Langmuir, if you could supply for the record any information
that might be helpful to the committee as to the 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 :S

EsTiMATED NUMBER oF CHILDREN WHo MIicHT GET PoLio VAcciNe THROUGH
Free Crinics DURING SPRING AND SuMMER oF 1961

There are approximately 3.8 million children between the ages of 5 and 15
who have had no vaccine. In general, these are children in low income families
who would be unlikely to pay for vaccination, There are also 4.6 million children
aged 0 to 5 who have had no vaccine. Some of these are children whose parents
plan to have them vaccinated by private physicians. A sample survey conducted
a few years ago indicates that about a third of the children in this age group get
vaiceinated by private physicians. This wonld indicate that approximately 1.5
million children under 5 are unlikely to get vaccinated if a charge is made.
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Assuming that all children who would not get vaccinated if a charge were
made would get vaccinated if offered vaccine in free clinics—and there is no
data to indicate whether o not this assumption is correct—we could expect a
total of 5.3 million children to be vaccinated if all communities held free clinics.

Mr. Roserrs. We certainly appreciate the hellp that Dr. Terry and
his colleagues have given our committee. We have held you on the
witness stand for a long, long time. But we felt that this was a very
important matter, and we wanted to hear from you.

ll would like to make this announcement. Karlier I stated that we
had not heard from the pharmaceutical people. I am informed that
the Charles Pfizer Co. will file a statement with the committee to-
MOTITOW., 3

I would also like to state that, because he has expressed an inter-
est in being heard, and because of the work that he has done in this
field, Dr. Sabin will be a witness before the committee tomorrow,
and that the committee is attempting to get word to Dr. Salk, and we
are hoping that he, too, will join us tomorrow.

Dr. Youmans, who was here today and stayed with us, represent-
ing the American Medical Association, we will hear from this after-
noot.

So the committee will stand in recess——

Dr. Terry. Mr. Chairman, before we recess, may I show a publi-
cation which is headed “Babies and Breadwinners,” which is a de-
seription of our proposal which will help promote the use of Salk vac-
cine until we have a satisfactory oral vaccine.

If T may, I would like to submit this to the committee for their
interest and for their use as they see fit.

Mr. Roserts. It will be put in the record.

(The document referred to is as follows:)

BABIES AND BREADWINNERS'
PROPOSAL For 1961 NEIGHBORHO00D POLIO VACCINATION CAMPAIGN

This plan for a 1961 polio vaccination campaign is based on the following
premises :
I. No oral vaccine will be available before the 1961 summer poliomyelitis sea-
son.,
I1. The Salk vacecine is plentiful and has proved highly effective.
I1I. Paralytic polio will be a public health problem until most people who are
vulnerable are fully vaccinated. . f
1V. Concentrating public health efforts where they count the most—in very
young children and young parents—is the best way to prevent future
polio epidemics.
V. Success in this year's vaccination program demands special efforts directed
toward neighborhood groups not yet reached by general appeals.

THE NEED

Paralytic polio in the United States has declined from 6,289 cases in 1959 to
2 965 cases in 1960. In 1952 over 21,000 paralytic cases were reported.

This is great progress. Bnt we cannot rest comfortably as long as 38 percent
of children 5 years and under, 63 percent of men aged 20 to 40, 48 percent of
women aged 20 to 40 are not fully vaccinated.

Study of paralytic polio cases in 1960 shows that almost half were babies and
children 5 years and under; young adults who contracted the disease were
among those most seriously paralyzed.

1 Surgeon General’s Committee on Pollomyelitis Control, Communicable Disease Center,
Atlanta, Ga,, Jan. 23 and 24, 1961,
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These facts underlie the theme for this year's campaign : “Babies and Bread-
winners.”
THE TARGET

Paralytic polio in 1960 was concentrated in low-income arens, both urban and
raral.

Vaccination records show that such low-income areas contain a much higher
proportion of unvaccinated persons than the country as a whole, This is espe-
cially true of preschool youngsters and adults.

These “islands” of unvaccinated persons exist, even within generally well
vaccinated communities. And while they exist, the threat of polio epidemics
remains.

For these reasons, the special target of the 1961 campaign is the low-income
neighborhood.

THE PROBLEM

ixperience in a variety of health activities shows that people living in low-
income neighborhoods are diffienlt to reach with an action message, for several
reasons:

Their lives are so full of problems ( getting enough food, heat and cloth-
ing; hanging onto jobs, etc.) that the danger of polio seems to them rela-
tively remote ;

They generally have no family physician to advise them ;

They tend to distrust officials and outsiders:

They do not fully understand the need for polio vaeccination and other
health measures ;

They have neither means nor time to travel to vaceination centers out-
side the immediate neighborhood.

Methods which have been outstandingly successful with other segments of the
popnlation have left these groups largely untouched, A new approach is needed,
designed to meet this specific problem.

THE PLAN

It is proposed that the 1961 polio vaccination campaign be designed primarily

to meet the specific problems of these areas of special need.

The theme “Babies and Breadwinners” would have several advantages:
Involving the lower socioeconomic groups without naming them as such ¢
Aiming at the groups least well vaccinated and most severely attacked in

recent years;
Providing a fresh approach after 5 years of general promotion :
Including everyone while permitting concentration on target areas.

Essentially, what is proposed is a series of activities making polio vaceinations

convenient, inexpensive or free, and desirable by neighborhood standards,

This can be done by :

(1) Bringing the vacecine to low-income neighborhoods instead of exhort-
ing families to travel for it :
(2) Obtaining neighborhood sponsorship and leadership for the drive.

This approach has already been tried in a number of communities, both large

and small. Enough has been learned to indicate that it can be highly suecessful,
if every effort is made to do it in a special way.

THE MEANS

The proposed campaign calls for public health methods regarded as inefficient
because they require great effort for statistically low results. But the so-called
efficient methods will not now meet the need.

These are the steps recommended :

(1) Locating the unvaceinated islands in the community. Many health
departments have already mapped this out. Help is available from the
Connmunicable Disease Center, Public Health Service, in doing thiz job.

(2) Finding neighborhood leaders and enlisting them in the compaign,
Effort spent in locating the people to whom others listen, and then appoint-
ing such persons as vaccination leaders, will be richly repaid in the success
of the campaign.

(3) Calling on families by vaccination leaders. This can best be done
through doorbell ringing or sidewalk conversation. The word of month
approach is essential.
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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 three ways:

(a) Mobile units—trucks, trailers, or station wagons equipped for vacci-
nations—parked on busy corners or in front of housing developments, with
loudspeakers and music to eall attention.

(b) 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.

(¢) Teams of doctors and nurses ring doorbells, carrying with them
syringes and needles and other supplies for on-the-spot vaccinations.

GETTING UNDERWATY

The keystone of any successful vaccination program, large or small, is approval
by the physicians of the community. Voluntary participation of doctors and
nurses is vital, since few health departments have staffs large enough to con-
duect such a program.

It should be pointed out that the target group is one not normally reached by
private physicians in their offices. They are the people, for the most part, to
whom physicians give their services withont compensation at hospitals and in
emergencies.

Getting the plan into action means:

On the national level :
(a) Notification of all affiliates of medical, health, professional, and
civie organizations of the approval and the nature of the plan.
(b) Publication of material on the plan in appropriate national pro-
fessional journals, organization magazines, ete.
(¢) National promotion, already promised by the Advertising Coun-
¢il through newspaper advertising, TV /radio spots and other means.
On the State level :
(a) Endorsement of the plan by State medical societies and State
health departments.
(b) Assistance to communities by State health departments, where
needed.
(¢) Publication of material on the plan in State medical, civic, and
other bulletins.
On the local level :
(@) Agreement between local medical society and local health de-
partment on nature of the plan and neighborhoods to be covered ;
(b) Cooperation of medical and health personnel to provide man-
power for vaccinations;
(¢) Careful scheduling of visits and clinies ;
(d) 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 carry out neighborhood programs.

Suggestions for getting started locally

1. Call a meeting of representatives of the loeal medieal society and health
department to agree on the plan.

2 Arrange another meeting of community leaders asking for volunteers to
make the many arrangements.

(Include school authorities, PTA’s, National Foundation Chapter and other
voluntary health agencies, women's clubs, business, labor and civie organiza-
tions, press, TV and radio.)

3. Make plan known through coverage of community leaders’ meeting by press,
TV and radio, so that plan will begin to be talked about. Include rough dates
as to its start.

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 volunteer; this may take
full time of one person. Stress the hours for house calls, mobile unit or clinic
attendance, remembering that 5 to 9§ p.m. are the best hours for reaching fathers.




138 POLIO VACCINES

5. Set up work programs for lay volunteers, making arrangements for clinic
sites, answering telephone calls at headguarters, keeping records and being on
hand for vaccinations, too. It is advisable to have extra hands at eclinies for
recordkeeping, keeping order and answering questions,

6. Announce the sites for vaccinations well in advance, Prepare simple posters
and flyers listing these. Clinic sites may include : High school gyms, armories,
fire stations, church basements, neighborhood or settlement houses, lobbies
of housing developments, local department stores, American Legion posts, union
halls, shopping centers, Grange halls (in rural areas).

Mobile units should be parked at busy intersections, opposite movie theaters,
bowling alleys and bars, near subway and bus stations, shopping centers and
the like.

Visiting teams of doctors and nurses should have schedules for their ealls in
certain neighborhoods.

7. Arrange early for sufficient vaccine. Don't start until enough is on hand
to do the job. Delays in shipments can wreck the plan. Line up syringes, ete.,
by borrowing from hospitals and doctors’ offices to augment health department
supplies, if needed.

8. Aim at starting by April 1. Your goal is to see that 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 apart instead of following the usual
schedule.

SPECIAL CONSIDERATIONS IN ACTIVATING THE PLAN

Finding the neighborhood vaccination leaders

Locating the right people in each target neighborhood to act as vaceination
leaders is Important to suceess. Just picking the heads of neighborhood organiza-
tions or depending upon an intelligent religious leader is not enough, although
clergymen are important influences especially in Negro communities,

One excellent method is to conduet a face-to-face survey by skilled investigators
or interviewers, who know how to ask questions and to evaluate the answers.
They must discover who are the people who really carry weight with their
neighbors in each neighborhood.

It is suggested that, where possible, such persons be sent to visit storekeepers,
druggists, PTA officers, school principals, laundromat operators, beauty parlor
proprietors, settlement house workers and, of course, clergymen, as the first
step in a neighborhood plan.

The professional interviewers may be health educators, public health nurses,
social case workers, county agricultural agents or, in some instances, where
A university exists in the community, gradnate stundents working the fields of
sociology and anthropology. Ideally, the team should be prepared to spend at
least a week in each neighborhood hefore compiling a list of likely eandidstes
for block or area vaccination leaders.

Enlisting vaccination leaders

When one name has been mentioned by neighbors two or more times, that
person may be considered to have possibilities as a vaceination leader. Then
the task is to see him (or her) and explain the importance of what is being
asked of him,

Explain that the vaccination leader should call on every family in his build-
ing or block or limited rural area to urge that they obtain polio protection be-
fore the summer of 1961. Neo leader should be expected to go out of his baili-
wick. Each should be free to appoint assistants, if he wishes.

Don't be put off by seemingly inappropriate individuals. What counts is how
influential they are in their own neighborhoods. The corner druggist may be
regarded as a sage. The union organizer may be the opinionmaker in his dis-
trict. The bartender may be the “neighborhood psychiatrist.,” Any of these
has the advantage of not being official.

NoTte.—A potential leader frequently may be found in the woman known to
the neighborhood as a good mother, to whom other women turn for counsel. If
these women can be persuaded to become block leaders for polio vaccination,
they should be helped by the provision of babysitters for their own children,
while they make their block calls.

Scheduling vaccination times and sites

It is important not only that the vaceinations be available in the heart of
the neighborhood (or in the homes themselves) but also that activities of the
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vaceination leaders be timed to accompany or immediately precede the actual
vaccinations. Word should be passed to vaccination leaders that the teams,
mobile units or clinics will be there on a specific day and at what hours; calls
should be made on that day or the day before. If too much time elapses between
a block leader’s call and the beginning of the vaccination project, too many
families will forget about it.

The point the vaccination leader needs to make is: “Get Johnny protected
against polio right now, here (when the doctor comes to the door) or down-
stairs (at a mobile unit) or around the corner (at church, union hall, ete.).”

Leaflets telling about the vaecination visits or clinics may be distributed a
few days in advance, but also should be widely available on the day itself,
Those who have not heard in advance about the project will read brief, simple
;;-alli]ets when they see activity on a street corner or lines forming at the

rehouse.

Creating meighborhood interest

Aim at creating an atmosphere of “everybody’s doing it.” This means a cer-
tain amount of excitement must be engendered. Loudspeakers, musie, flood-
lights should accompany mobile unit. In New Jersey last summer, men with
portable microphones walked through the neighborhood where the vaccination
trucks were parked, calling on everybody to “come and get it.” Spanish-speak-
ing announcers were used in Puerto Rican areas.

Dr. William Dougherty of the New Jersey Department of Health says that
much depends on getting a good-sized line at the unit from the start. Where
there is a crowd, more crowds develop. It must be a “well-managed mob,” he
cautions, kept in line through wooden-horse dividers provided by the police. A
certain number of patrolmen also should be assigned to keep order at each vac-
cination station. But with signs of real activity, with music that will keep
people singing and with the vaceinees themselves emerging smiling, many people
who had not intended to get the shots will be drawn in.

Dr. Dougherty used a special device to create curiosity, speed up the opera-
tion and assuage the fears of people who dread the needle: the hypospray gun,
which gives shots by means of high pressure, with no needle used. In Providence,
R.I., last summer 11,108 shots also were painlessly given in this way in 1
day. The guns have been used for mass inoculations against cholera, yellow
fever, and typhoid as well as polio. There have only been several hundred sold
to date although mass production now is underway. Where one is avallable,
it is useful. The Communicable Disease Center of the Public Health Service in
Atlanta has such a “gun.” If contacted, the Center may be able to offer assist-
ance, and will have further information about it. (Fear of the needle, in-
cidentally, is more often present in parents than in very young children. They
pass it on to their children, according to Dr. Dougherty.)

Preceding the on-the-spot excitement, some advance buildup should be
planned. Posters can be placed in neighborhood groceries, lunchrooms, club-
hounses, apartment house lobbies, playgrounds. Neighborhood bus stops are good
loactions, especially in rural areas where such stops often are roofed.

Announcements from the pulpits of all neighborhood churches will do much
to create interest. The cooperation of clergymen in encouraging attendance at
the clinics or other vaccination units is especially effective in Negro neighbor-
hoods.

Similar announcements at neighborhood meetings of all kinds also are helpful.

PROMOTION FOR BARIES AND BREADWINNERS DRIVE

The last 5 years have shown that exhortation alone is not effective with the
target group. But all the forces of prometion and publicity that can be mustered
are desirable—at National, State, and local levels—to reinforce face-to-face
efforts. They will also have a bonus effect on parents in other socioeconomic
groups who have overlooked complete vaccination for themselves and their chil-
dren up to now.

The Advertising Counell and its task force agency, Young & Rubicam, once
again have agreed to undertake a nationwide promotion of polio vaccination.
In cooperation with the Public Health Service, the American Medical Association,
and the National Foundation, the council will prepare newspaper ads, radio
spot announcements, TV films and slides, plus a car card.

These materials will be mailed directly to local outlets in April. Therefore,
early in April, leaders of local drives should get in touch with officials of daily
and weekly papers, radio and TV stations, and transportation advertising com-
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panies and ask them to time their use of the Advertising Council materials to
coincide with the dates of the local drives. This is also a good time to talk to the
editors of company magazines and local club and other organization magazines
to let them know they can obtain mats of ads from the Advertising Council free
upon request,

Organizational publications—National, State, and local magazines and bul-
letins published by health, education, civie, fraternal, women's, labor, religious,
and foreign language organizations will be asked to earry up-to-date informa-
tion on the status of polio vaccination and the continuing need for vaccination of
babies and breadwinners. REditorials supporting this campaign would be par-
ticularly helpful, since many of these publications (labor, religious, foreign
language) do reach low-income readers.

Foreign language publications are particularly important in areas where there
are foreign-speaking populations. In many isolated cases, these have been the
only source of vaccination information. One father in New Jersey took his son
to New York City three times for shots because his Spanish Newspaper men-
tioned the shots were available there—he did not know they also were being
given free in his hometown.

T'rade papers and house organs—Editorial and matted advertisements for free
usiage will be widely used, if editors are contacted well in advance by local
leaders of the drive.

Medical journals.—Reports covering studies on the factors influencing use of
the polio vaccine and the special characteristics of the hard-to-reach groups should
be of interest to physicians.

Other professional publications.—Nursing, physical therapy, occupational
therapy, social work, health education, pharmaceutical, hospital, and other jour-
nals of the medical and health professions should be supplied with appropriate
material on the 1961 campaign.

Local publicity

What is said, printed, pictured on the local scene has the most effect. Rach
community should plan and execute a local publicity program, aimed at the
target populations insofar as possible,

This becomes a “doing” rather than speaking or writing activity. For special
local events are what make news. They should be planned with a view to ob-
taining news stories and photographs in local media.

Here are a few examples :

(1) Kicking off the campaign : Do something to attract attention when your
first mobile unit goes out, of your first team of doctors, or yon open your first
clinic. A parade by Cub Scouts and Brownies. A neighborhood rally at which
prominent leaders, such as the mayor, speak from the steps of a mobile truck
parked in the target area. In Boston in 1939, where 65 percent of the white
low-income group was inadequately vaccinated and 70 percent of the colored
population, compared to 35 percent to 45 percent of the upper and middle white
groups, a mass vaccination clinic was held on Boston Common. To eall attention
to it, footprints were stenciled in white on streets leading to the clinic from
the busiest parts of town. People naturally were curious abont what they meant,

(2) Holding vaceination clinics in unusunal places :

(@) Vaccination leader arranges for a doctor to give shots at a Sunday
school class attended by preschool children.

(b) Neighborhood baseball team—in uniform—brings younger brothers
and sisters to elinic,

(¢) Head of the biggest local union gets vaccinated with his preschool
children (and wife) at the start of a regular anion meeting.

(d) Mobile unit visits a chureh supper in rural or suburban communities
and, parked near the lawn, dispenses shots before festivities begin.

NoTE—All these will make good photographs.

(3) Competitions:

(a) Get some local merchant to donate a prize for the apartment hounse
or the block that gets 100 percent vaceinated during each round of shots.

(b) Stage a Father-and-Son or Mother-and-Daughter competition to sign
up other fathers, sons, mothers and daughters for vaccinations in each
neighborhood or on each block.

(0) Get high school essay contest going on subject of “Why Children Too
Young To Go to School Need Polio Shots."”

(4) Demonstration: If there is a hypo-spray gun in your eommunity, borrow
it for at least one public performance. In Providence, in 1960 there were lines
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two blocks long, on a rainy day, for vaccinations, when word got around that
the “needleless method” was being employed.
Special publicity hints

(1) Avoid precise references to ages of those needing vaccinations. Too many
adults still think there are age restrictions.

(2) Use only the simplest of literature. About two small pages of text, with
an attention-getting cover and a list of vaccination sites on the back, will do.
The New York City Health Department has such a leaflet, entitled “Are You
and Your Family Protected From Crippling Polio?' Many other cities also
have such pamphlets, Give supplies of these to neighborhood vacecination lead-
ers., When personally delivered, such leaflets have most effect.

(8) Ask your local chain store managers to include vaccination “reminders”
on their “daily special” flyers that go out in all wrapped packages. Super-
markets frequently use these.

(4) Get utility and insurance companies serving the target areas to include
“gtuffers” with their bills, statements, and receipts.

(5) Schedule speakers before neighborhood meetings of all kinds. Be sure
the speakers can answer all questions simply. Even a small audience within
the target area is well worth the time of a busy health worker or doctor. Re-
member, the big effort for relatively few but vital responses is necessary now.

OTHER VACCINATION ACTIVITIES

In addition to the neighborhood plan, other methods of vaccinating babies
and breadwinners may be considered.

Labor unions

Where young fathers are inadequately covered, as in most places, active sup-
port of unions is a must. Some unions already have held vaccination clinics,
supported with union funds, for members and their families. Obviously more
are now needed. Men in general are harder to reach than women, who often
get vaccinated during pregnancy or when they take the children to a health
center.

A polio clinic held in connection with a regular union meeting would bring
the vaceine to many hundreds of fathers. With advance buildup, they may be
persuaded to bring their wives and small children along. Point out that bread-
winners as well as babies are vulnerable, particularly when they have young
children who ean carry the virus home to them. Nothing is more tragic than
the ineapacitation of a wage earner with a dependent family, It is a risk no
longer necessary to tuke.

Business and industry

Vaccination clinies in factories and business offices have been suceessfully held
in a number of cities. In Pittsburgh in 5 months in 1957, some 237 industries
instituted programs that covered about 55,000 individuals. Little such activity
has taken place anywhere in 1960. It is worth reactivating.

Vaccinations given at plant or office not only are convenient for employees
but have a decidedly good effect on employee relations with management.

Welfare departments

Families on relief are eligible in most places for free polio vaceinations. Those
who have not availed themselves of this protection should be approached in 1961.
When welfare officials make a special effort to induce parents to get their chil-
dren vaccinated, it pays off. In Pittsburgh it was found that a letter enclosed
with a relief check motivated quite a few people,

According to the Allegheny County Health Department, intensive publicity
in the central health district (a low-income area of Pittsburgh) led only 15
percent of those needing protection to obtain it. There was no problem of cost
nor availability of services. The problem, according to the Department’s March
1960 Public Health Bulletin, has crystallized into one of motivation for the seg-
ment of the population that has not responded. For families dependent on
public assistance, certainly the efforts of welfare officials will not fall on deaf
ears.

Fraternal and other organizations

Community clinics organized by fraternal, social, and voluntary health asso-
ciations should not be overlooked in 1961. Many already have conducted such
clinics with amazing success,

68776 O—61——10
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The most popular type has been the low-cost clinic to which families come
and pay a nominal fee ($1 or even 50 cents), with their donations placed in
baskets on the registration tables and with no charge at all for thoge who cannot
pay. People who can afford it often contribute more than $1. which usnually
helps to meet the overall costs.

While most of these communitywide clinics have not been held in the heart
of low-income neighborhoods, there is some evidence that residents of such
neighborhoods sometimes turn out for them.

Outstanding has been the program in Albany, N.Y., where communitywide
clinics have been held since April of 1955. There have been GO since 1956, It
is estimated by Thomas J. McEnaney, national foundation chapter chairman
there, that 92 percent of youngsters to age 19 have been inoculated either at
school or in doctors' offices, while half of all adults aged 20 to 40 have had at
least two shots in doetors’ offices and at the community clinies. Third-shot
clinics are being held monthly. New clinics are sctheduled for March 1061, 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 junior chamber of commerce, AMVETS, the American Legion, General
Federation of Women's Clubs, National Congress of Parents and Teachers and
many other organizations have promoted community elinics, with active response
by large numbers of their local affiliates. In Oregon in 1959 the Jaycess saw
70 out of their 85 clubs participating, In Portland, a Negro unit of the Elks
conducted a special clinic for its members. The AMVET program included
doorbell ringing by members to urge attendance at clinics. The American
Legion opened its post headquarters in the evenings for community clinies in
hundreds of places,

This kind of activity should be promoted again in 1961, with extra emphasis
on those organizations having units in soft-spot areas. Face-to-face calls and
provision of transportation where needed will bring polio protection to many
families not formerly reached.

Mr. Roserts. Thank you very much.
We will adjourn until 2 o’clock.

(Whereupon, at 12:35 p.m., the committee recessed, to reconvene at
2 p.m. the same day.)

AFTERNOON SESSION

Mr. Roserrs. The subcommittee will be in order.

I think we have some more questions we would like to direct to the
panel. . et

Will the gentleman from the Public Health Service take your 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. Roperts. In order to keep the record clear, I would like for
counsel to read into the record section 301 of the Public Health Sery-
ice Act, just through the first sentence, and then also read into the
record section 352 of the act, both parts A and B,

Mr. Rourke. Section 352 of the Public Health Service Act (42
U.S.C. 263) provides—

That (a) The Service may prepare for its own use any product described in
section 351 and any produect necessary to ca rrying out any of the purposes of
section 301.

Paragraph (b). The Service may prepare any product described in section
351 for the use of other Federal departiments or agencies, and public or private
agencies and individuals engaged in work in the field of medicine when such
product is not available from establishments 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 authorities, 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 water purification, sewage treatment,
nd pollution of lakes and streams.

Mr. Roeerrs. I would like to know if in the past there has been any
vaceine or product that has been developed by tEe Public Health Serv-
ice under the authority of these two sections.

Mr. Rourke. Whether a product has been developed under the au-
thority of 301, I would rather turn to the doctors here, perhaps Dr.
Murray.

Mr. %!oanm"s. 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. Roserr. 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 consulting the
records.

But it was during the war that they started manufacturing out at
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 manu-
facturer of yellow fever vaccine.

Mr. Roserrs. And would you supply that information for the
record

Dr. Murray. Yes.

(The information requested follows:)

PrODUCTION OF VACCINES BY THE PuBLic HEALTH 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 Federal departments or agencies, and public or private agencies
and individuals engaged in work in the field of medicine when such product
is not available from establishments licensed under such section.”

The production of yellow fever vaccine was started at the Bervice’'s Rocky
Mountain Laboratory, Hamilton, Mont., in 1941 and was discontinued in 1958.
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 distrib-
uted on request to Federal agencies of whom the Military Establishments were
the prime users, On occasions, relatively small quantities were distributed 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 (direct wholesaler, $4.16). 20-dose vial Gov-
ernment direct, $4.50 (direct wholesaler, $5.14).

The production of Rocky Mountain spotted fever vaccine at Rocky Mountain
Laboratory, Hamilton, Mont.,, where the vaccine was developed, started in
1926, with the “tick type” vaccine, continuing to be produced until 1949 ; some
stock being ‘distributed as late as 1951. Commercial manufacturers were li-
censed for “chick embryo type” vaccine only. Wyeth Laboratories, Inc.,
Marietta, Pa., was licensed for this product July 14, 1045, with the license being
canceled April 18, 1951. E. R. Squibb & Sons, New Brunswick, N.J., was li-
censed February 28, 1947, with the license eancelled April 18, 1951. Merck Sharp
& Dohme, Philadelphia, Pa., was licensed to produce this product October 18,
1944, with the license still being in effect. Lederle Laboratories, Pear] River,
N.Y.,, was licensed April 13, 1942, with the license still in effect. The Rocky
Mountain Laboratory of the Public Health Service, during the period in which
it produced Rocky Mountain spotted fever vaccine, distributed it on request
to physicians and health officers at no cost. Commercial manufacturers’ cur-
rent suggested retail price (fair trade minimum) is $£2.02 per 3 cubie centimeter
vial, $0.40 per 15-cubic centimeter vial and $11.25 per 20-cubic centimeter vial.

Mr. Roeerrs. Now, in connection with some other experiences we
have had, are you familiar with the procedure which the Government
followed in the case of the development of penicillin ?

Dr. Kurnanper. Mr. Chairman, T am not familiar with that proc-
ess. That was some time ago, and T was engaged in fighting the war.

Legal counsel ?

Mr. Rourke. No.

Mr. Roserrs. I am under the impression that that was done under
the Defense Production Act. If you would also supply that informa-
tion for the record, we would like to have that.

Dr. Kurranpber. Yes, Mr. Chairman.

(The information requested follows :)

The Public Health Service has authority under continuing appropriation
language to make grants of funds, services, and supplies for venereal disease
control. During the period 1946 to 1954 a number of venereal disease control
grants were made in the form of penicillin since the Public Health Service could
purchase penicillin centrally and distribute it to a number of the States more
economically than these States could purchase the drug for their own account.
In some cases penicillin could be so furnished the States by the Public Health
Service at a saving of more than 60 percent. During the period indicated, the
Public Health Service made grants of penicillin in the amount of some $4.5
million, This central purchase and distribution mechanism was discontinued
in 1954 when the penicillin suppliers agreed that they would send penicillin
directly to the States at the Federal price when State purchase orders therefor
were endorsed by the Public Health Service as being on behalf of the Federal-
State venereal disease control program.

Mr. Roperts. Now, let’s go to the development of the Salk vaccine.
What was the procedure followed in that case, and what was the role
of the National Foundation in that case ?

Dr. Murray. In the case of the Salk vaceine, it is my understanding
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 trials, for validation of the safety
and effectiveness of the vaccine, and later in order to provide vaceine
for administration in the Foundation programs.

Mr. Roserts. Do you recall whether that was under an arrange-
ment of a loan or an outright gift, or just how was that handled?

Dr. Mugray. I have no personal knowledge of the way it was
handled.

Mr. Roserts. Would you like tosupply that for the record ?
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Dr. Murray. We will attempt to supply it. _
}, supplied by the National Foundation,

(The information requestec
follows:)

FacT SHEET 0N SABIN Live-VIRus PoL1o VACCINE PREPARED BY THE NATIONAL
FouNDATION

GENERAL

On Aungust 24, 1060, the Surgeon General of the United States announced that
the live-virus polio vaccine, developed by Dr. Albert Sabin with March of Dimes
funds, has been found “* * * suitable for use in the United States.”

Immediately, thereafter, Dr. Thomas Rivers, Medical Director of the National
Foundation, announced that Dr. Sabin, with the approval of the March of Dimes
organization, would make his virus strains available to all who wished to manu-
facture the vaccine.

“The vaccine was developed with the dimes and dollars of the American peo-
ple, and is, therefore, the property of all,” said Dr. Rivers.

Subsequently, Surgeon General Burney announced that, becanse of “the many
problems still to be worked out in taking produetion out of the laboratory and
into mass production * * * we cannot expect to have the oral vaccine available
for use by this summer (1961).”

Af the same time, Dr. Burney announced formation of a committee on polio-
myelitis control made up of representatives of the medical and health profes-
sions and the general public to advise the Public Health Service on how best
to carry on the polio fight with both the Salk vaccine and the Sabin oral vacecine,
when it becomes available.

The report of this committee was approved by the new Surgeon General, Dr.
Luther Terry, on February 28, 1961.

HOW DOES THE SABIN VACCINE DIFFER FROM SALK VACUINE?

Salk vaceine uses killed viruses. All three types of poliovirus are treated
chemically to deprive them of their power to cause paralytic polio, but they
retain their power to provoke the body to manufacture polio antibodies, thus
providing immunity. Live-virus vaccine uses viruses that have been weakened,
but not killed.

The Salk vaccine must be injected. Live-virus vaccine can be taken by
mouth.

Live-virus vaccine sometimes spreads immunity to the unvaccinated. Salk
vaccine does not,

The oral vaccine is easier to administer and scientists hope it may provide
longer lasting immunity. Only years of experience can show how long immunity
lasts.

HOW DOES THE SABIN LIVE-VIRUS VACCINE WORK ¥

Attenunation.—The viruses in oral vaccine are alive, but they are, in effect,
“weak sisters.” They have been selected and processed in the laboratory to
make them harmless. When fed to a human being, they cause an actual polio
infection. The viruses multiply in the intestinal tract and the body reacts,
just as it does in an actual polio infection, by forming antibodies that fight off
any subsequent polio attack.

Spread.—Oral vaccine viruses spread from people vaccinated to others in
close contact with them in the same way polio virnses in nature are spread. This
means that when one person in a family is fed a live-virus polio vaccine, other
members of the family can “cateh” the vaccine viruses from him and thus
become “vaccinated” themselves. However, this spread has been found to be
limited.

WHAT WAS THE ORIGIN OF THE SABIN LIVE-VIRUS VACCINE?

1. A mutant poliovirus isolated from the virulent Mahoney strain by Drs.
Li and Schaeffer of the U.S. Public Health Service, a strain originally obtained
by Dr. Thomas Franeis, Jr., of the University of Michigan, from a child in
Cleveland who was a vietim of nonparalytic polio.
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II. A naturally weak strain originally obtained from the stool of a healthy
child in Louisiana by Dr. John P. Fox of the University of Tulane.

ITI. Mutant derived from a virus known as “Leon,” named for the boy from
whom it was obtained originally by Dr. J. F. Kessel of Los Angeles.

MARCH OF DIMES GRANTS TO DR. BABIN

The National Foundation, throngh March of Dimes grants, has supported all
of Dr. Sabin's work on the live-virus vaccine. These grants have amounted to
approximately $1,500,000.

Dr. Sabin recently made the following statement concerning March of Dimes
support of his work :

“I wish to express my appreciation to the National Foundation for its faith
in my work, expressed through grants of March of Dimes funds totaling
$1,500,000.

“For 22 years, the National Foundation's broad medical research program
has opened new doors in the whole field of virology. It was these break-
throughs that made antipolio vaceines possible.

“I wish also to express my thanks to the American people, whose contributions
to the March of Dimes made it possible for the National Foundation to support
my work.”

BASIC MARCH OF DIMES RESEAROH IN LIVE-VIRUS POLIO VACCINE DEVELOPMENT

Among countless studies, the following were key advances :

(1) Discovery in 1949 by Dr. John Enders and associates at Harvard of
poliovirus tissue culture techniques that revolutionized laboratory research
procedures and won them the Nobel Prize. Withont this technique, both
killed and live-virus polio vaceines of today would be impossible.

(2) In 1950, scientists of the University of Southern California, Utah,
Kansas, and Pittsburgh announced results of a 8-year poliovirus typing
program establishing that three different viruses cause the disease., This in-
formation was essential to the development of any effective polio vaccine,
The typing project was financed at a total cost of $1,190,000 in March of
Dimes funds.

(3) In 1953, Dr. Renato Dulbecco, of the California Institute of Tech-
nology, announced development of so-called plaque technique method of
obtaining genetically pure strains of the virns. This was, perhaps, the most
significant contribution of basic research to live-virus polio vaccines. It
made possible precise selections and isolation by selentists of indivdual virus
particles with heredity characteristics. All strains of virus now included in
the three live-virus polio vaccines were obtained by this plaque purification
technique.

CURRENT MARCH OF DIMES SUPPORTED RESEARCH STUDIES AND TRIALS OF
BABIN LIVE-VIRUS VACCINE

March of Dimes grants totaling $346,182 have gone to 4 scientists now conduct-
ing research studies and trials pertaining to forthcoming use of the Sabin live-
virus vaccine. They are:

(1) Viremia and reversion—Dr, Joseph L., Melnick of Baylor University, is
seeking to learn if viremia occurs following vaceination with the Sabin live-
virus produet. In his study, he recently took blood samples from 650 prisoner
volunteers aged 18 to 26. He will give Sabin vaccine to those who show lack of
antibodies to one or more polio-virus types and test their blood frequently after-
wards for presence of measurable virus. If he finds that viremia does oceur
often and to a considerable degree, authorities might have to reconsider whether
live-virus vaceine is suitable, particularly for young adults and pregnant women.

Dr. Melnick and his associates are also conducting exhaustive studies on rever-
sion—the extent to which weakened viruses in the vacecine regain some of their
original virulence after passing from vaccinated to unvaccinated persons. Dr.
Burney stressed this possibility as a reason for using Sabin vaccine on a mass
community basis, rather than on an individual basis.

(2) Administration, dosage, reversion, viremia.—In addition to reversion and
viremia studies, Dr. John R. Paul of Yale University, is conducting tests to
determine the optimum administration and dosage schedules with the Sabin
vaccine to produce the greatest likelihood of a fake. The Burney statement




POLIO VACCINES 147

pointed out that interference with effectiveness of live vaccine poliovirus by
other viruses cirenlating in a community probably will make it necessary to
administer Sabin vaccine in three or more doses.

(3) Administration and dosage in infants—Dr. Frederick 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 start and what the dosage and adminis-
tration 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. Roperrs. What has been the role of the National Foundation
with respect to the oral vaceine?

Dr. Kurraxper. Mr. Chairman, may I ask a question please, sir?

The questions that you address to us with reference to the N ational
Foundation are questions that sir, are not within 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
their records, we do not determine their policy. I feel a bit em-
barrassed, sir, to ask them for information which they may or not
be willing to give to us. We have no basic authority 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-
thing that is not within my province to see that it is carried out.

Mr. Roserrs. 1 appreciate that situation. And we will make an
attempt to get the National Foundation to join us in the hearings,
and if we can’t get it that way we will try other ways.

Dr. Kurranper. Thank you, sir.

Mr. Rogerrs, Of course I am sure that you know about whether
or not the armed services would be interested in the old vaccine, that
is, for use by our forces abroad. Now, have the armed services so far
as you know used the oral vaccine abroad ¢

Dr. Murray. We have no information on this matter.

Mr. Roserrs. What has been the contact between the Public Health
Service and the armed services with reference to this situation ?

Dr. Mugrray. I can’t speak for armed services policy, but 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 bio]ogicaf
product, one which has already been licensed, and, therefore, it would
be my interpretation—this is just my interpretation of the situation—
that “they would not have used oral polio vaccine as a preventive
medicine measure.

Mr. Roperrs. But under the authority that is contained in the
Public Health Service Act, it would be the function of the Public
Health Service to cooperate with the armed services if such a request,
is made to the Public Health Service, would it not

Dr. Kurranper. That is correet, sir.

Mr. Roserts. Now, when did the Public Health Service decide to
request the Bureau of the Budget to authorize funds for purchase
of the oral vaccine ?

Dr. Kurranxper. Mr. Chairman, we have this in the chronology.
February 13, 1961.




148 POLIO VACCINES

Mr. Chairman, may I enlarge on that statement ?

Mr. RoBerts. Yes,

Dr. Kurraxper. The question of whether or not the Public Health
Service should attempt to obtain a supply of oral polio vaceine 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 really no signifi-
cance to the date of February 13, other than that 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 that time.

Mr. Roeerrs. Now, was that the meeting of the Adyvisory Commit-
tee on Poliomyelitis control that was held in Atlanta January 23
and 24, 1961 ¢

Dr. KurLanper, Yes,sir.

Mr. Roserrs. And this request was under consideration at that
meeting, was it ?

Dr. ﬁ:t'm.,\xnm{. Yes, sir. And it came out, sir, as a recommenda-

tion of the advisory group to the Surgeon General.

Mr. Roserrs. 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 arrived at and the basis for the state-
ment that it would buy approximately 3 million doses of the oral
vaceine.

Dr. Kurranper. Dr. Langmuir would answer that, and then I would
like to follow.

Dr. Laxemumr. We arrived, first of all, sir, at the estimate of 1
million doses of vaccine by sitting 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
localized 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, “We think we could have used effec-
ti\'vll_\' 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
areful to have vaccine for each type. Granted that type 1 is the
commonest type, type 3 on some occasions has been an epidemie type,
and in some parts of the world even type 2 has been an epidemic type.

So that 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.

Mr. Roserts. Doctor, you realize, of course, that we are laymen.
Would you give us the difference in types 1, 2, and 3?
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Dr. Laxoyuir. 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
separate attacks of polio. There have been a number cases where
there have been two attacks of polio. The types are similar clincially
but in testing in the laboratory they are different. So type 1 vaccine
protects only in an epidemic against type 1 virus.

Tt was for this reason that we felt we had to have a supply of each
of the three types. This can be determined rapidly, a matter of only
9 or 3 days. So by the time one sensed that there might be a prob-
lem here, and you had your first cases under study and you began to
organize, it would take a little salesmanship, I 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. Roserrs. When do you expect to be able to purchase the vac-
cine if the Congress appropriates the money you have requested ?

Dr. Kurnanper. 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. Roserrs. In other words, you would not consider purchasing
the oral vaceine abroad ?

Dr. Kurnaxper. Mr. Chairman, the Public Health Service would
not want to use vaccine that we would not permit to be sold and dis-
tributed within the United States.

Mr. Roperrs. Well, is it available abroad

Dr. Kurnanper. Vaceine?

Mr. Roeerts. Yes,sir.

Dr. Kurnaxper. Vaceine that would meet the licensing standards
of the Public Health Service is not available for purchase anywhere,
to the best of my knowledge.

Mr. Rogerts. Would you eare 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. Kurtanper. Dr. Murray will answer that.

Mr. Roserts. 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 manufactured in Czechoslovakia. And some
has been manufactured in Poland. Vaceine 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 Britain and
Canada.

If I might add a word to what Dr. Kurlander said, the question of
availability 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 vaceine 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 17.S. requirements.
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Mr. Roserts. Now, would that still be true 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 that legislation that would
allow you to go into a mass experiment in other countries?

Counsel might rather answer that question.

Mr. Rourke. Tomake it clear, I think there are two different things.
I think there would be authority for the Public Health Service to con-
duct research abroad. I think what Dr. Murray was addressing him-
self to was the fact that you can’t import the drug into this country
for use in our population unless it meets the same standards as a do-
mestic product. There is a difference from the research effort that
might be conducted some place else.

Ar. Roserts. I knew under the terms of that bill 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, 1 believe, some 19 countries, it
might be more, that might be utilized for giving this oral vaccine to
large numbers of people. 1 was wondering if there has been some
discussion of this matter 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 or not there is any plan being formulated
as to this one particular vaceine and its use on a broad scale.

Dr. Kurranper. Mr, Chairman, I am not aware of those discussions.
They may or may not have taken place. I was not a party to them.

Dr. Laneyuir. Let me add this:

In 1959, three of us from the Communicable Disease Clenter par-
ticipated in the study in Costa Rica. But this was done in a consult-
ing relationship with the Pan-American Health Organization rather
than as something that the Public Health Service itself has initiated.

Mr. Ronerrs. 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 participate 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 information that
you could supply for this record.

Dr. Kurranoer. Mr. Chairman, we would be happy to get together
what we can on this point. And if I may state first, T am in hearty
agreement with the sentiments and the statements that you have
expressed.

(The information referred to follows:)

INTERNATIONAL ACTIVITIES—PoOLIOMYELITIS CONTROL

In the spring of 1955, shortly after the announcement of the suceessful field
trials of the Salk vaccine, the Department of State, at the direction of the Presi-
dent, distributed to all U.S. Embassies the formula for the manufacture of the
Salk vaccine.

In the subsequent 2 years, because of the shortage of domestic supplies, an
export quota was maintained by the Department of Commerce. When supplies
bhecame more freely available, the export quota was removed and substantial
supplies have been shipped abroad by the manufacturers during the past 3 years,
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From time to time, the subjeet of providing vaccine for other nations, as a
possible gift from the United States, has been discussed within the Public Health
Service. These discussions have been informal, however, and no formal pro-
posal has been developed.

On January 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 immunizing agents to other
countries for the control of poliomyelitis."”

On February 16, 1961, the Surgeon General reported to the Committee that
the Committee’s recommendations had been presented to the proper authorities
at the Department of State. In his statement the Surgeon General went on to
say:

“The distribution of oral vaccine to underdeveloped conntries will be discussed
in detail when such a licensed product becomes available in this country for
export. The wide use of parenteral vaccines is not feasible in many under-
developed countries; however, the export of inactivated polio 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.8.R. and
in other nations in mid-Europe, and the U.8.8.R. reportedly has made quantities
of the vaccine available to the Republic of China. The Public Health 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, but the precise arrangements between these nations is also
not kpown to the Service,

Dr. Kurranoer. And also, for your information, the Surgeon Gen-
eral’s Advisory Committee on Poliomyelitis at the January 24 meeting
in Atlanta stated this resolution:

Assistance to other countries. The Surgeon General should encourage the
development of programs to furnish immunizing agents to other countries for the
control of poliomyelitis,

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 quite
educated and less guess, within the limitations of economic knowledge
available to us.

When Salk vaccine first became licensed, the price to the Federal
Government was $7.13 for nine individual doses, which is approxi-
mately 80 cents per dose. The price of 3314 cents per dose that we
estimate for the oral vaccine is based on approximately one half of
the initial cost of Salk, since packaging and sterility control for the
new live virus vaccine should be less.

Adenovirus vaceine, another new product needing sterile vials, sells
at approximately 80 cents a dose. The current price of Salk vaccine
to the Federal (Government is approximately now 22 cents per dose.
This allows the estimate for the live virus vaceine, a very new vaccine,
to be slightly higher than a well-established product, the Salk vaccine,
which we have had with us for 5 years, and still pay approximately
29 cents per dose.

Mr. Rosents. Now, going back to the statement with reference to
imports: what section of the act was the statement with respect to
imports based on, and does that section apply if the U.S, Government
imports vaccine for use at home in an epidemic?

Mr. Rourge. The provision of the act that controls imports is the
same provision that controls the sale, barter, or exchange between
States, It is section 351 of the Public Health Service Act. And if
I may, I will read the first sentence of that, perhaps that will do. It
is a rather long section.
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No person shall sell, barter, or exchange, or offer for sale, barter, or exchange,
in the District of Columbia, or bring for sale, or send, sell, carry, barter, or
exchange from any State or possession into any other State or possession or into
any foreign country, or from any foreign country into any State or possession
any virus, therapeutic serum—
and so forth.

In other words, the control applies both to exports, imports, and
interstate commerce.

Mr. Roserrs. Now, going back to this question of the sa fety 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 manufacturer in case some-
thing goes wrong?

Dr. Mugray. I think this is a question that is more properly an-
swered by the manufacturers themselves.

But T would refer to the summary that Dr, Furlander 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
liability” used in that sense.

Now, as far as the safety of the vaceine 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 report of the Publie¢
Health Service Committee on Live Poliomyelitis Vaccine in which it
was stated that the three sets of Sabin strains were considered safe and
suitable for the manufacture of a vaccine.

Mr. Roperts. Then you would say that the safety factor has been
pretty well taken care of 7

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 administration of at least a hundred thousand susceptible
people.

Mr. Roserts. 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 familiar with that
phase of it ?

Can you say that it does require considerable original investment
to go into the manufacture of this vacecine ?

Jr. Murray. I think that we cannot answer these questions di-
rectly, because this is not the kind of information we can rightfully
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 after 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. Roeerrs. Now, do you feel that 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. Kuruanper. 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 situation 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 think you have ade-
quate authority,

Mr. Roserrs. Would you say that if we are at this same point a year
from now that we should consider additional legislation?

Dr. Kurranper. First, 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 prior to that time we would have gone into very serious and
Jengthy discussions as to whether it is legislation that is needed to
bring this product forth, or whether there is something else that needs
to be done.

Frankly, sir, we have not looked at this matter in the recent past
as a problem of legislation. I would, however, reserve the right to
change our minds if the situation merits it.

Mr. Roserrs. What I had in mind was this: that if we do not get
some license applications in the mill, and in view of the fact that we
have in the past in certain situations, as pointed out by Dr. Murray,
developed our own vaceine, the question of protecting the public arises
because of the failure of manufacturers to go into this field.

Would you say, then, that yon might need additional powers or
additional legislation ?

Dr. Kurtanpeg. Mr. Chairman, if my understanding of our present
authority is correct, we already have such authority. Is that correct,
Counsel #

Mr. Rourke. It all depends on what we are talking about. We
have talked earlier today about indemnification. We have no author-
ity to indemnify. If it becomes clear that the lack of this authority
is what is holding up the program, presumably that would be con-
sidered at that time.

But you see, it is kind of speculative now. There are various things
that might be done. It depends on the circumstances at the time.

Mr. Rocers of Florida. I think what the chairman was getting at,
as I understand him, you have the present authority to go into the
manufacture of this if you have it, you do have the present authority,
and youn have done it before ?

Mr. Rourge. Yes.

Dr. Kurnanper. Mr. Chairman, Dr. Murray.

Dr. Mugray. I would like to say one thing, in case there is some
misunderstanding. We confidently expect that license applications
will be filed in the forthcoming months, and as evidence o} this, we
have had transmitted to us samples of material 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 their tests.

Mr. Rogerrs. Governor.

Mr. Tuomson. 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
presumption 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 time within which
it can be produced ?

Dr. Murray. The main problem here is actually lack of manufac-
turing experience. Normally, when a product is in the course of
development, it goes from the research laboratory 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 vaceine itself and the strains was provided by the original re-
search. Developmental work and pilot-plant 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 industrial ex-
perience in order to make a vaecine which would meet standards which
would be satisfactory to the informed scientists knowledgeable in
this field in the United States.

Mr. Tuomson. Has the time been greater in development of the
live vaccine than it was, for instance, in the development of the Salk
vacecine?

Dr. Murgay. 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. Tuomson. Then your answer to my question is, as a matter
of fact, the development of this vaccine, the live vaccine, has in faet
been rapid ?

Dr. Murray. It hasin fact been rapid.

Mr. Roeerts. The gentleman from Florida.

Mr. Rocers 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 that the
vaccine itself was developed until it got to the stage of being licensed.

Mr. Roeers of Florida. You have not yet licensed any of the oral
vaccine, is that correct ?

Dr. Murray. That is correct.

Mr. Rocers 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. Rocers 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 for 10
years.
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Mr. Rocers of Florida. That is what I understood. I do not
think that 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 that you would permit, Public Health Service
would permit me to use to develop an oral polio vaccine. What is the
date that I could with assurance rely on the standards that you have
set to begin my manufacture?

Dr. Murray. Can I preface that by this statement : That in a field
which is developing rapidly, and where a great 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 stopping it.

Mr. Rocers of Florida. 1 understand that. You say they could
ro and get and be testing it. But I want to know, when could I, if
’I' were a manufacturer, what date could I begin actnal manufacture
on the standards that you have set for oral polio vaccine?

Dr. Murray. We anticipate, as I have indicated, that these stand-
ards will be available somewhere about the end of this month.

Mr. Rocers 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 standards as early as August of 1959.

Mr. Rocers of Florida. Could anyone be licensed before the end
of this next month?

Dr. Murray. Theoretically, yes.

Mr. Rocers of Florida. I mean as a practical matter.

Dr. Murgray. As a practical matter, no, because this would require
testing of the produect, which in turn would occupy a period of some
months,

Mr. Rocers of Florida. So actually the manufacturers, even if they
applied for a license, could not obtain one until the end of this period
that you speak of, which should end this next month?

Dr. Mugray. That is correct.

Mr. Rogers of Florida. At which time they could come in and ask,
and you could practically and legally grant a license?

Dr. Murray. Yes.

Mr. Rocers of Florida. I had some impression that the manufac-
turers were a little more deficient than perhaps they really are.

Dr. Murray. They could apply with the knowledge that the T’s
and the I's of the standards had not yet been finally crossed and
dotted.

Mr. Rocers of Florida. 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 Public Health Service started working on a set
of standards immediately following the first International Conference
on Live Poliovirus Vaccine here in June of 1959. And I would say
that we started working on this in July of 1959.

Mr. Rocers of Florida. I see. Now, what were the main factors
in this period of time that determine—I think I know some of them,
but would you just briefly state them—the main factors that 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.

g’i‘he 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 suitability 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 International Conference
on Poliomyelitis held in Copenhagen in late July. Complicating
factors, particularly in the United States, were the questions raised
by three sets of proposed strains; i.e., the Lederle, the Koprowski,
and the Sabin strains together with other matters of a technical char-
acter which are referred to in the documents already submitted by
Dr. Terry. I refer particularly 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 matters were set forth
in the report of the Public Health Service Committee on Live Polio-
virus Vaceine 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 neuroviru-
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 (GGeneral Luther
L. Terry, a report of the PHS Committee on Live Poliovirus Vaccine
was submitted to potential manufacturers of oral vaccine on August
16. These recommendations, made available to all interested per-
sons, virtually set forth the standards which should be met and
were d{*sig!wd to encourage interested manufacturers to get into pro-
duction with a knowledge of what the final regulations, which could
only be more completely developed after some production experience
has been gained, could be expected to cover.

Mr. Rocers of Florida. Now, when you speak of manufacturing
experience, what exactly does that imply /

Dr. Murray. This is the things that happened during 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. Rocers of Florida. Now, in your formulation of regulations,
did you also outline manufacturing 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-
facturing procedures in general.
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For instance, in the live poliovirus vaccine one of the impor-
tant things is to be sure that other viruses and agents are kept out of
the manufacturing area. So one of the provisions is that it must be
manufactured in separate facilities. This is one time that there 1s
a requirement for a manufacturing procedure.

Mr. Rocezs of Florida. Particularly on the live vaccine.

Dr. Murray. Yes. But this concerns safety.

Mr. Rocers of Florida. 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 turn 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 particular 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. Rocers of Florida. Yes.

What I was thinking 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. Rocers of Florida. Now, what about the vaccine that has been
used to give tests throughout our own country, although we are not
vet licensed ?

For instance, in my own State, in Miami, which we discussed earlier,
did that 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. Rocers of Florida. Is there any authority that you have that
you could withhold approval of allowing such an experiment?

Dr. Mugray. 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, it 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. Kurtaxper. Do you have any comments on that, Mr. Rourke?

Mr. Rouvrke. 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-
able disease. There is an authority there in an emergency that justi-
fies the situation to actually detan persons, and so forth. Ill you
have that kind of situation, 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. Rocers of Florida. I did 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. 3

68776 0—63—11
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Mr. Rourke. The check is not only in the Public Health Service.
The Federal Food, Drug, and Cosmetics Act applies to all drugs, and
it has an exception that 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 that research distribution that this occurs. The
Public Health aunthority is, as Dr. Murray says, tied to sale, barter,
and exchange, so if you give it away, you are not under the authority
of that provision, the biologics provision.

But the Food and Drug Act, administered by the Food and Drug
Administration of our Department, attempts to control a research
distribution.

Mr. Rocers of Florida. But there is no coordination with the Sur-
geon General on that; is there?

Mr. Rourke. I would assume there is a working relationship.

Dr. Kuruanper. There is.

Mr. Rocers of Florida. Isit required or not ?

Dr. KurLanper. Dr. Langmuir will speak to this.

Dr. Laxesuik. Inmy position at the Communicable Disease Center
I would know of any unusual disease arising in the country rather
promptly.

If this were occurring as the result of something that had been
shipped, or have any factor that we could identify, that somebody was
doing something obyiously 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 situation, you see, the State health department
was fully participating and endorsing this experiment along with the
local health department, and the Public Health Service participated
on an informal, consultative basis.

Mr. Rocers of Florida. Unless a pharmaceutical firm has actually
manufactured batches of the vaccine, then the U.S, Public Health
Service 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 mankeys 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 “vacuolating
agent,” and so on, cannot be built in until some experience has been
gained.

Mr. Rocrrs of Florida. What would you say is the available supply
of Salk vaccine?
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Dr. Kurtaxper. I do not have the figures with me. I can supply
them. This changes, as you know. I shall supply them.

Mr. Rocers of Florida. Would you say it 1s considerable, or just
in general terms—I realize you do not have the details at this time.

Dr. Laxeyuir. There is quite a supply in the pipeline. And now
that we have gotten up to a certain level, it is not anticipated that
there would be any great 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 nat ionally or-
ganized basis from the American Medical Association and the State
health departments. At that time the demand exceeded the supply
for a time.

But this is the last real time there has been a shortage.

Mr. Rocers of Florida. Thank you very much.

(The following information was submitted for the record :)

THE NaTIONAL FOUNDATION
Monthly report of poliomyelitis vaccine released and shipped, February 1961

[In cubic centimeters]

Single antigen Multiple antigen Total

This month| To date |This month| Todate |This monthi To date

Reolensed. . . .o ccciicnee.-. ..| 6,793,207 |473, 875, 601 208, 786 | 14,278,176 | 6,906,003 | 488, 153, 777

Bhipped:

Natlonal foundation 427 | 15,90, 000 Jeccccactrenrlamnmomarnsus 427 | 15,244,970
-.| 1,232,120 |165, 644, 148 52, 602 923, 687 1,284,821 | 166, 567, 835
Commercial channels. ... 1, 104, 338 |166, 8§20, 217 463, 165 | 11, 504, 803 1, 567,403 | 178, 415,110
|y AR S 3, 159, 349 |100, 170, 944 19, 767 526, 208 | 3,179,106 | 100, 607, 152

535,604 | 13,044,788 | 6,031,847

Total. .. .oooo..| 5,496,243 |447,880,288

Unshipped, end of month ' _. 1 1311',«?.
| |

1,095,095 15,737,161
| |

| Excludes outdated vaceine removed from inventory.

Mr. Roperrs. Dr. Langmuir, do you think that for some period of
time some doctors will use the oral, and others will prefer the Salk
vaceine even after the oral vaccine is licensed and available for gen-
eral public use?

Dr. Laxeyuir. 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 tried this several times, and have not always been correct, but
I would think certainly 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 for a period of time. Others, of course, will
use the oral vaccine assoon as it 1s available.

Then, of course, we will have improvements and new discoveries.
Dr. Salk is talking 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 vaceine 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 their life is a major
organizational undertaking.

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. Roserrs. Now, as to the potency of the two types, is there a
period of time after which the Salk vaccine may no longer be sold?

Dr. Murray. The dating of the Salk vaccine or inactivated polio-
myelitis vaccine at the present time is rather short. It issix months on
the market, although a certain period of storage prior 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
dating 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 after that, a matter of a week
Or SO.

Mr. Rosegrrs. 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 prohibiting
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 Ipnimed 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. Roeerrs. Anepidemic might change that situation.

Mr. Rourke. It may be. I conceive that it could.

Dr. KurrLanper. 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 that, 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.

hut this will give one of the best pictures of the status of polio-
myelitis control in this country today.

{;’Ir. Roperrs. The committee will be glad to have that.

Dr. Lanemuir. 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 at the
symposium in November.

I don’t propose to take your time for all of this, 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 of 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 drops off a
little bit, but it was still a jagged line and high level above a rate of
20 per 100,000 through 1955. 1In 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 started
down before the vaccine came.”

I think that is a spurious argument. Throughout the world, with
advancing standards 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 tllm great 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 pattern of the change since polio vaccination
became a common procedure.

In Chicago in 1952, the 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 hit all social classes.

In 1956 it was concentrated in definite sharp 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 parts 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 epidemies in Chicago and
Detroit. 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
part of the labor force index, was asked about polio vacemme. If you
will look at the key, each ribbon shows the level of immunization, the
Jlower 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 that if you take the four doses we have only reached in the
5- to 10-year group a 50-percent level. This is a substantial increase
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over the last year, but still, to really provide adequate protection with
present vaccine, we still have a good deal more work to be done even
n the school age groups.

However, in the sc-flool 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 udullts_. 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 distributed through the various population groups, I think we
can see a much greater decline in polio than we have seen already.

I appreciate very much the opportunity of presenting this.

Mr. Roeerts. Without objection, we will be glad to include this
descriptive material in the printed record.

(The information referred to follows:)
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FIGURE 2

GURRENT US. POLIO INCIDENCE COMPARED WITH YEARS 1955-1959, APR - DEC, BY WEEK

SUPPLIED BY MATIONAL DFFICE OF YITAL STATISTICS
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NUMBER OF
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PARALYTIC POLIOMYELITIS -1959
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MAJOR URBAN EPIDEMICS

© MODERATE URBAN EPIDEMICS
AND RURAL EPIDEMICS

® REPORTED LOCALIZED CONCENTRATIONS
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Table 1

INCIDENCE OF PARALYTIC POLIOMYELITIS - 1960
(Preliminary Data Based on PSU Forms
Submitted through December 24, 1960)

ESTIMATED PARALYTIC ATTACK RATE
LOCATION POPULATION®* CASES PER 100,000

MAJOR EPIDEMICS

Baltimore, Md. 939,024 Type 1I1
Metropolitan

Providence, R.I. 723,000 Type 1
Puerto Rico 2,342,465 . Type 1

MODERATE URBAN AND RURAL OUTBREAKS

Cumberland Co., Maine 182,751 Portland &

vicinity
Windham Co., Connecticut 68,572 Contiguous to

Rhode Island
Cattaragus Co., New York 80,187 Type 111
Chenango Co., New York 43,243 13. Rural
(Smrset Co., Pa, 77,450 . Type III
Garrett-Allegany Cos,, Md. 104, 589 11, Type 111
(CIevelnnd Co., N.C. 66,048 + Rural - Type I
Cherokee-Spartanburg Cos.,

South Carolina 192,035 Rural - Type 1
(Taylor County, Kentucky 16,285 Rural - Type 1
(Pula.ski County, Kentucky 34,403 Rural
Barren County, Kentucky 28,303 Rural
Decatur, Illinois 78,004 Type 1
Howell County, Missouri 22,027 Rural
Fremont-Natrona Counties

Wyoming 75,791 Mining area

LOCALIZED CONCENTRATIONS

New London-Groton, Conn, 44,293 Contiguous to
Rhode Island
Jersey City-Hoboken, N.J. 324,542 Low socio-
economic group
Rockingham Co., Virginia 40,485 Religious sect
Preston Co., W. Va. 27,233 Rural
Monroe-West Monroe, La. 67,434
Tipton Co., Tennessee 28, 564 Rural
Mayfield, Kentucky 10,762 Small town
Indianapolis, Indiana 476,258 Urban-scat-
tered
Chicago, Illinois 3,550,404 Puerto Rican
population
Los Angeles Co., Calif, 6,038,771 Scattered

# Based on latest available estimates.
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Figure 4
LOCATION OF REPORTED POLIOMYELITIS CASES FOR EPIDEMIC YEARS
1952 AND 1956
CHICAGO and COOK COUNTY, ILLINOIS
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Figure §
LOCATION OF REPORTED POLIOMYELITIS CASES FOR EPIDEMIC YEARS

1952 AND 1959
KANSAS CITY, MISSOURI, and DES MOINES, IOWA

KANSAS CITY

DES MOINES
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Table 2

POLIOMYELITIS CASES BY PARALYTIC STATUS,
VACCINATION HISTORY AND AGE GROUP, 1960

PERCENT DISTRIBUTION BY AGE AND DOSES OF VACCINE#®

(Reported on PSU Preliminary Forms through December 24, 1960)

Paralytic Crude Effect-
Age Doses of Vaccine iveness Ratiog#*
Group 0 2 3 4+ Unk 3v 4+V

04 515 119 124 45 35 94
5-9 213 52 131 o4 17 95
10-14 53 14 58 32 12 91
15-19 n 7T 20 4 97
20-29 169 13 16 10 89
30-39 99 9 9 6 . 83
40+ 45 - 1 - . 100
Unk 3 - - -

Total 1168 214 359 6 94

PERCENT
DOSES 33.9 8.9 10.217:.2 7.7

Nonparalytic Crude Effect-

Age Doses of Vaccine iveness Ratios*®
Group 0 2 3 4+ Unk Total % 3V 44V

04 7 13 24 16
5-9 21 46 40
10-14 10 s 33 29
15-19 18 10 23 13
20-29 35 6 30 12
5
2

150
174
88
65
101
36

B84
83
55
55
37

= bt et
NHEALDI B
el ol
(Al -l = I L
e -

| BN

30-39 11 6 8
40+ b
Unk -

1

Total 186 62 163 119

'y
w
(=
8
<

PERCENT
DOSES 32,2 8.3 10.7 28.2 20.6 -~

# Of those cases specified.
## Crude effectiveness ratios are calculated from National estimates of the
vaccinated population as shown in Table 3.
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TABLE 3
POLIOMYELITIS VACCINATION STATUS OF THE CIVILIAN NONINSTITUTIONAL
POPULATION UNDER 60 YEARS, BY ACE: UNITED STATES, SEFTEMBER, 1960

Distribution by Number of I‘;l;nlatiuns Received
Age (Years) Population 1 or more lnoculations No Imocu~
(1,000%s) Total 4+ 3 2 1 lations

PERCENT DISTRIBUTION*

Under 1 w10, 54,8 2.7 17.8 21,7 12,8 45.2
A 100.0 86.6 34.6 37.6  10.8 3.6 13.4
BB arsiony | 10040 92.3 50,6 33.3 6.2 2.3 7.7
10-1dmesien 1000 92,7 47.1 38.3 5.5 1.9 7.3
I5-10— e 00.0 80.6 31.5 39.5 7:3 2.3 19.4
20-29-— 100,0 61.3 20.5 28.8 8.9 3.1 38.7
30-39- 100.0 51.5 17.8 23,2 7.4 3.2 48.5
4049~ 100,0 23.8 6.7 10.9 3.9 2.2 76.2
B0S e are s | 1000 8.2 1.8 3.6 1.7 1.1 91.8
Under 20—————-  100.0 86.7 39.6 35, 8.2 3.1 13.3
CRET SRR T 37.4 12.1 17.2 5.6 2.5 62.6
Total, Under 60— 100.0 59.8 24.6 25.6 6.8 2.8 40.2
ESTIMATED NUMBERS OF PERSONS*
Under 1-—-—— LTy 2,318 116 752 919 531 1,914
Ol T T, Y 5,775 6,268 1,797 605 2,234
P R L VTN T 9,808 6,447 1,193 446 1,491
YOt 1300 (716504 8,145 6,622 947 327 1,267
e e S QT 4,088 5,115 952 299 2,511
O s L2 TAY™ | 12,732 4,259 5,966 1,846 650 8,022
I 23,623 12,176 4,195 5,477 1,738 766 11,447
040 272304 5,302 1,498 2,425 878 501 16,992
R 0 NS 033 1,482 319 655 303 205 16,540

Under 20———— 70,569 61,182 27,932 25,204 5,608 2,208 9,417
20-59— 84,682 31,681 10,271 14,523 4,765 2,122 53,000

Total, Under 60— 155,251 92,833 38,203 39,727 10,515 4,330 62,418

Population estimates in 1,000's. Population estimates were provided by Dr. Monroe
G. Sirken, National Office of Vital Statistics, Washingtom, D. C., based upon a
national survey conducted by the Census Bureau in September 1960 (35,000 families).
Estimates by age are independent estimates made by the Ceasus Bureau and are not
based on the survey itself.
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FIGURE 7

POLIOMYELITIS IMMUNIZATION BY AGE AND
SOCIOECONOMIC SUBGROUP OF THE WHITE POPULATION
FOR 26 U.S. CITIES, JANUARY~-JUNE, 1959

—_— e — WMEDIAN

. AGE UNDER 5 YEARS

AGE 5-14 YEARS

AGE 15-39 YEARS

UPPER MIDDLE
26 CITIES BY SOCIOECONOMIC SUBGROUP
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Table 4

QUARTERLY SHIPMENTS OF POLIOMYELITIS
VACCINE; 1955 - 1960 (1,000 cc's)

National Public Commercial Quadruple Domestic
Foundation Agencies Channels Antigen Total

1955¢

Jan - Mar -

Apr - June 9,300 (est.)
July- Sept 9,200 (est.)
Oct - Dec 9,000 (est.)

TOTAL Y 27,657

1956:

Jan - Mar 11,800 (est.)
Apr - June - - 27,800 (est.)
July- Sept 14,178 7,509 21,689

Oct - Dec 4,857 4,434 9,292

TOTAL 45,588 24,784 70, 566
1957z
Jan - Mar 19,935 13,483 33,426
Apr - June 16,738 10,277 27,158
July- Sept 11,811 12,594 24,406
Oct = Dec 1,542 1,712 3,256

TOTAL 50,026 38,066 88,246

1958:

Jan - Mar 3,419 8,079 11,598
Apr - June 6,249 7,947 14,198
July- Sept 4,903 7,801 12,805
Oct - Dec 3,962 4,492 8,454

TOTAL 18,533 28,319 47,055

1959:

Jan - Mar 4,307 5,782 10,169
Apr - June 7,836 13,332 21,749
July- Sept 9,160 14,524 26,350
Oct - Dec 4,855 3,915 9,780

TOTAL 26,158 37,553 68,048

19603

Jan - Mar 4,298 5,371 11,095
Apr - June 6,149 9,763 18,005
July- Sept 7,691 6,725 2 16,443
Oct - Dec

TOTAL
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Mr. Roperts. Any further questions?

(No response.)

Mr. Rogerts. (Gentlemen, we appreciate very much the contribution
you have made. We realize we have kept you here a long time, but
we think it is a very important matter, and we hope we have not im-
posed on your good nature too much.

Dr. Kurnanver. Mr. Chairman, on behalf of the Surgeon General,
myself and my colleagues, we appreciate the privilege of appearing
before your committee.

Mr. Ronerrs. Thank you very much.

Our next witness is Dr. John B. Youmans, who will speak for the
American Medical Association,

Dr. John 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 I1, as a colonel, he was Director of
the Army’s Nutrition Division in the Preventative 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 Universities of Vander-
bilt and Tlinois 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 Clinieal
Investigation, a member of the American (linical and Climatologieal
Association, vice president and member of the board and scientific
director of the Grayson Foundation.

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
youso 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
SCIENTIFIC ACTIVITIES, AMERICAN MEDICAL ASSOCIATION

Dr. Yousmans. Thank you very much, Mr. Chairman. T am pleased
to be here. T 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 oceasion.
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Mr. Rocers 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 distinguished
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.

T 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 that 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 familiar 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. Rocers of Florida. Perhaps you could give us your feeling
on the desirability of trying to perfect as rapidly as possible an oral
polio vaccine.

Dr. Youaaxs. I believe it would be advantageous to proceed with
all due speed, appropriate speed, and care in the perfection of an oral
type of vaccine.

Mr. Rogers of Florida T do not suppose there is any point in try-
ing to get into a controversy as to which is the better 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. Youmaxs. 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 1 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 vaceinations, and
because of that T 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. Rocers of Florida Are there any particular situations that
you are thinking about when you think 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, T believe it does, in the way of easier distribution, at
times at least, easier administration at times, earlier immunity or
earlier some degree of immunity, and its effect locally in the gastro-
intestinal tract, that it might at times be the preferred type of vac-
cine to use.
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Mr. Rocers of Florida. Do you feel that we are now at the stage 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, that the Public
Health Service participates and will be ready to license, do you feel
that we are now ready to go into licensing and production of oral
vaceine

Dr. Youmans. I do not believe I can give a good answer to that,
Mr. Rogers.

I would think that if companies were prepared to furnish a vac-
cine meeting the standards of the Public Health Service, there could
be developed a program. if the time is soon enough, but 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. Rocers of Florida. Do you think it is a good idea for us to
appropriate $1 million to provide a reserve amount of oral polio
vaceine ?

Dr. Youmans. In answer to that, let me say that the general agree-
ment, as I understood it, was that if and when we have a supply of
the oral vaccine which is satisfactory, and it is not enough to use in
mass application, that there should be a priority of use which would
mean a reserve for the Public Health Service to use under a series
of priority purposes, such as in a threatened epidemic, such as to use
in pilot st.n(%ies 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 that they propose, the breadwinner group.

Mr. Rocers of Florida. So, generally, then, as I understand it, you
do feel that if the standards are set and someone complies with them,
that this is a good idea to set up a reserve for the Public Health
Service to use in circumstances where a priority is necessary, and
you speak for the American Medical Association, is that my under-
standing ?

Dr. Yousmans. Well, I speak for them without my statement having
been approved by the board of trustees, but I would assume that they
“l'lould agree with that position, since I have offered no objection to
that.

Mr. Rocers of Florida. 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. Rocers of Florida. Thank you very much.

Mr. Roserrs. Mr. Thomson ?

Mr. Tromson. No.

Mr. Roperrs. 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 that
happened.
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Dr. Youmans. Yes, sir. That 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, if you don’t object, not
use the term “article,” because it was not an article, it was a response
to a letter 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 authority 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 vaceine.

Now, it is customary, and it is not infrequently done, that in such
a situation we would publish a letter answering that 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 Medieal 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 that we do not
accept this point of view or this opinion.

Mr. Roserrs. 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, that is the official position, is
it not?

Dr. Yousmans. Yes, sir. And we reiterated the support which we
gave following the meetings in Atlanta, following tfw symposium
which was held here, I believe, on Noverber 30, last year, in which
we strongly recommended a program of the use of the Salk vaccine,
and certainly during that interval, this period, urged such a cam-
paign, and urged the support by all medical societies and physicians.

Mr. Roperrs. 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:)

POLIOMYELITIS IMMUNIZATION
To the Eprtor:

If we assume that a yearly booster injection of poliomyelitis vaccine is
needed because of the lack of potency in the present injectable vaccine, are we
not inconsistent in prineiple to say that the patient who had the last injection—
be it the third or the fourth—2 to 4 years ago can get the same protection by
only one booster injection as the one who had the last injection 1 year ago?
Furthermore, is it true that by next year the oral vaccine will have solved this
problem?

M.D., Wisconsin.

Answer. The question rightly recognizes that recommendations of additional
injections of the Salk vaccine relate to its low and variable potency. On April
19, 1955, only 7 days after the Francis report and the promulgation of minimal
requirements for the licensing of ‘the vaccine, the USPHS fownd it necessary
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to reduce potency standards by two-thirds. The problem worsened late in
1955 when, to insure safety, it was necessary to introduce additional filtration
during inactivation. This additional filtration resulted in a tenfold to thirty-
fold loss in antigen (Illinois Medical Journal 118: 85-03, 1960 ; and 118: 160-
168). Kelly and Dalldorf (American Journal of Hygiene 64: 243-258, 1956)
reported a 600-fold variation in the potency of the Salk vaccine on the open
market, from negligible potency upward. The difficulty became enhanced when,
on May 17, 1957, the Division of Biological Standards permitted lots of vaccine
which had failed fo meet minimum potency requirements to be retested, so
that if the manufacturer then obtained a positive potency test, earlier negative
tests could be disregarded. It is now generally recognized that much of the
Salk vaccine nsed in the United States has been worthless,

It follows, then, that the true issue for the physician and patient is not
how many injections, or how often, but whether the vaccine given or to
be given contains dependable amounts of viral antigen. With the Salk vaccine
this cannot be determined because it is an unstandardized product of an unstand-
ardized process. Therefore, for the physician who prefers to know what he
is giving, the choice rests with either the recently licensed killed poliovirus
vaccine which is concentrated to a known and optimal weight of inactivated
virus antigen, and which has substituted the Parker strain for the dangerous
Mahoney strain, or with the standardized attenuated live poliovirus vaccine
promised for next spring. In either instance, a complete course of vaceination
is indicated, irrespective of the number of injections of the Salk vaccine given.

HerrerT RATNER, M.ID.

[News release from the American Medical Assoclation]

CHIicaGo, March 1.—The American Medical Association disagreed today with
what it termed “a sensational story” distributed to Secripps-Howard Newspa-
pers to the effect that the AMA believes that more than “3,500,000 doses of Salk
vaeeine given so far have been wasted.”

“This statement is untrue and does not reflect the official position of the
American Medical Association relative to the Salk vaccine,” said Dr. F. J. L.
Blasingame, executive vice president of the AMA. “The Seripps-Howard story,
emanating from Washington, leaves readers with a highly distored and inac-
curate picture.”

The story was based on a correspondent’s question from an unnamed Wis-
consin physician which appeared in the February 25th issue of the AMA Journal.
The correspondent, Dr. Herbert Ratner, Oak Park, Ill., health commissioner,
said in part that “It is now generally recognized that much of the Salk vaceine
used in the United States has been worthless.”

“This,” said Dr. Blasingame, “is the correspondent’s opinion and not the
opinion of the American Medical Association. Medical science advances be-
cause of conflicting viewpoints, and Dr. Ratner, a well-known public health
leader, has a right to his opinion.”

Dr. Blasingame clarified the American Medical Association’s position regard-
ing Salk vaccine by quoting a resolution adopted by the AMA house of delegates
at its clinical meeting in Washington, D.C., last December. The resolution said :

“In view of the fact that oral polio vaccine will not be generally available in
sufficient quantity in 1961 for any large scale immunizing effort, the board of
trustees of the AMA strongly recommends that the medical profession encour-
age the widest possible use of the Salk vaccine for prevention of poliomyelitis,
The Balk vaccine has been proved to be effective and since there are still many
segments of the population not immunized against poliomyelitis every effort
should be made to encourage the general public to take advantage of the Salk
vaccine without delay.”

[News release from the Ameriean Medical Association]
AMA Jorxs Bic Porio Drive; Tarcer: Low INcoMeE GRroUPs

CHIicAGo.—With 40 percent of the Nation’s population not yet inoculated
against polio, the American Medical Association announced today that it is tak-
ing the leadership against this year with the U.S. Public Health Service and the
national foundation in an all-out drive to stimulate State and county medical
societies throughout the country in a spring polio campaign.
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“Polio still remains a serions health menace,” said Dr. Julian P, Price, Flor-
ence, 8.C., chairman of the AMA board of trustees, “and State and county
medical societies will be urged to cooperate with the U.8. Public Health Service
and the national foundation in getting more people to take their polio shots.”

The AMA, the Public Health Service, and the national foundation are co-
operating at the national level in the drive, dubbed the ‘“Babies and Bread-
winners” campaign for 1961.

Dr, Price said the campaign will be aimed primarily at the younger age groups
in the lower economic area and is designed to stimulate all-out effort by the
local organizations.

Dr. Price announced that the Advertising Council of New York again is
volunteering its services in launching the 1961 polio campaign in April

“Piming of the campaign is important,” Dr. Price said, “in order that every-
one can receive at least three polio shots before the summer polio season.”

He said that success of the campaign depends on joint activity at the local level.
The local campaigns, sponsored by medical societies, boards of health, and
voluntary health agencies, will be tied in with the nationwide campaign.

The AMA leader assured all sponsoring groups of receiving wholehearted
cooperation from the more than 2,000 State and county medical societies through-
out the conuntry.

“Contrary to recent reports,” Dr, Price said, “the AMA is strongly behind every
effort to enconrage the public to take advantage of the Salk vaceine without delay.
This is the official poliey of the AMA as enunciated in a resolution adopted by the
AMA house of delegates at a meeting in Washington, D.C., last December.”

He pointed out that this year’s campaign is an extension of similar drives
led by the AMA the last 3 years in an effort to persuade every unvaccinated
person to protect himself, his family, and his neighbors with Salk vaccine
ghots.

Dr. Price said that 38 percent of all children 5 years old and younger have
not yet been inoculated against pelio. In addition, 63 percent of men, aged
2040, and 48 percent of the women in this age gronp have not been inoculated.
A high proportion of this group is from low-income areas.

“These are segments of the population never reached by previous polio appeals
and they should be the special targets in the 1961 polio campaign. As long as
‘islands of unvaceinated persons’ exist even within well-vaccinated communities,
polio epidemics remain a serious threat, Consequently, the campaign should be
directed primarily toward low-income groups not normally reached by private
physicians in their offices or even by special polio clinics.”

Goals and priorities for the 1961 program follow :

(1) Every person should be fully immunized against polio.

(2) Immunization campaigns should be intensive in neighborhoods with
less than 85 percent vaccination in groups under age 6, where epidemics are
most likely to ocenr,

(3) The first priority groups to receive “complete and early coverage”
should be infant and preschool groups under 8 years of age. Other children
under 10 and parents of young children comprise the second priority group.

Dr. Price urged that all community-sponsored polio immunization programs
be planned and earried out in close eooperation with local medieal societies.
He said that the schedule of Salk vaecine shots will remain abont the same—
the second shot to be given 1 month after the first, the third, 7 months after
the second or before the next polio season, and the fourth 1 year later, This
applies to all persons except infants under 6 months.

[From the AMA Journal, Apr. 22, 1961]

PHELIMINARY STATEMENT OF THE Ap Hoo CoMMITTEE ON POLIOVIRUS VACCINES
oF THE Couxoin ox Drues oF THE AMA

The ad hoc committee on poliovirus vaceines of the Council on Druogs, in
considering the present status of poliomyelitis vaccination, recently reviewed the
accumulated experience with regard to Salk vaccine in the United States and
other countries and noted the following observations :

(1) It was found repeatedly that Salk vaccine was at least 80 percent
effective when three or more doses were given. Both general surveys and
specific studies of outbreaks disclosed, time after time, with one notable
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exception, that the disease occurred primarily in the unvaccinated rather
than the vaccinated. This observation has been strongly confirmed in
studies of the Rhode Island outbreak last summer. The only significant
exception that has been reported, the Massachusetts outbreak by type 3
virus, could apparently be correlated with an exceptionally widespread
use of Salk vaccine in that State in 1956, at the time when the potency of
the vaccine was lowest.

(2) The potency of the vaccine has been rising steadily for the past 2
years; therefore, the relatively unsatisfactory results which have some-
times appeared in the past need no longer be expected.

(3) Effectiveness similar to that reported in the United States has been
observed in a number of other major countries in which it has been used,
in which 75 percent to 95 percent protection has been reported, according
to the most recent WHO Expert Committee report.

In the light of these findings the Couneil on Drugs of the AMA not only wishes
to reiterate its belief in the effectiveness of the Salk vaccine but also calls atten-
tion to the fact that Salk vaccine is now well established as one of the most
effective vaccines of any kind presently available; thus, there is every reason
for, and no reason against, every unvaccinated person’s being vaccinated with
Salk vaccine, especially those under 40 years of age. We urge all physicians
to lend their support to this kind of program in their communities in whatever
way they feel will be most effective; particular emphasis should be given to the
“Babies and Breadwinners" program.

The live poliovirus vaceine is now under study, but the fact that this vacecine
will not be available for use in 1961 emphasizes the need for utilization of the
Salk vaccine.

Mr. Rogerrs. Mr. Rogers?

Mr. Rocers of Florida. Are you familiar with a Koprawski vae-
cine and Cox vaccine?

Dr. Youmans. Yes,sir.

Mr. Rocers. And Sabin, I know you are.

Dr. Youmans. Yes.

Mr. Rocers of Florida. Can you give us some statement about your
feelings on these two vaccines?

Dr. Youmans. No; I think not. I am sorry to say I don’t think
I am competent to compare them. There are three oral live vaccine
types. The Cox I know has been used experimentally, the Kopraw-
ski1 some, and as far as I know, the Sabin has been used much more
widely in an experimental way. ‘ :

Mr. Rocers of Florida. Do you know if it is the Cox vaccine that
has been used in Miami, Fla.? Are you familiar with that?

Dr. Youmans. No,sir; I donot know.

Mr. Rocers of Florida. Thank you.

Mr. Rogerrs. Thank you very much, Doctor.

This will conclude our witnesses this afternoon.

I would like, Mr. Borchardt, without objection to have the copy
of the President’s press release on the request for a million dollars
included in this record, if you have that available.

(The press release is as follows:)
Tue Warte Housg,
March 13, 1961.

President John F. Kennedy announced today his intention to request a $1 mil-
lion appropriation for the purchase of oral polio vaccine when it becomes avail-
able because of its potential for combating epidemics.

The sum is contained in a supplementary request for funds being submitted
to the Congress on March 14 for the Department of Health, Education, and Wel-
fare. The appropriation, if approved by the Congress, will be used by the Pub-
lic Health Service to set up a reserve supply of approximately 8 million doses
upon which States and local communities threatened by epidemics could draw
without cost to them.
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In requesting the appropriation, the President said, “I want to insure that
there will be no delay, due to lack of funds, in having available to the Public
Health Service, at the earliest possible moment, a supply of oral vaceine that can
be used in event of epidemic situations.”

President Kennedy also urged wider use of the presently available Salk vac-
cine. “I have been informed by Dr. Luther L. Terry, Surgeon General of the
Public Health Service, that very little oral vaccine will be available for this
summer,” the President said.

“It becomes more important than ever that every effort be made to use the
present Salk vaccine. I am happy to endorse wholeheartedly the vaccination
drives being undertaken this year by the Public Health Service, the medical
profession and other groups. We have the means for stamping out polio. It
would be nothing short of tragic if we did not take advantage of the opportunity
we now have to prevent the toll of suffering which paralytic polio brings,"” the
President concluded.

The Public Health Service and other health authorities, among them the Sur-
geon General’s Committee on Poliompyelitis Control, have emphasized that the
ease of administration of an oral vaccine, permitting a start in protecting thou-
sands of people in a single day, makes it a potentially more valuable weapon in
epidemiec situations than the present vaccine. Health authorities believe that it
gives some protection in a matter of days after it is taken, sooner than the
Salk vaceine.

Mr. Rosegrs. This will conclude the hearings for this afternoon,
and the committee will stand in recess until 10 a.m., tomorrow at the

same place.
(Whereupon, at 3:35 p-m., the committee recessed, to reconvene at

10 a.m., Friday, March 17, 1961.)
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FRIDAY, MARCH 17, 1961

House oF REPRESENTATIVES,
SuscoMMITTEE ON HEALTH AND SAFETY OF THE
CoMyrrTEE ON INTERSTATE AND FOREIGN COMMERCE,
Washington, D.C.

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

Present : Representatives Roberts, O'Brien, Rogers of Florida, Nel-
sen, and Thomson.

Also present : Kurt Borchardt, legal counsel.

Mr. Roserrs. The subcommittee will please be in order.

We are to continue hearings today on the subject of the oral vaccine.

As I stated yesterday, we called the hearings at this particular time
primarily because the President requested $1 million to buy a reserve
supply of the oral vacecine.

We had yesterday the Surgeon General, Dr. Terry, and his col-
leagues, muf they took most of the day with their 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 presentation 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 at the University of Cincinnati,

Doctor, you are so well known in this field that I think you cer-
tainly need no introduction. We are happy that 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.

Just for the record, Doctor, would you tell us a little bit about your
medical training. We would like to have it on the record.

STATEMENT OF DR. ALBERT B. SABIN, CHILDREN'S HOSPITAL
RESEARCH FOUNDATION, UNIVERSITY OF CINCINNATI

Dr. Sapin. I received my M.D. from New York University in 1931.
I interned at Bellevue Hospital in New York City for 2 years . Then
I had a National Research Council Fellowship working in England
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for a year. I returned to this country and worked for 5 years at the
Rockefeller Institute in New York. Since 1939 I have been in Cin-
cinnati.

My work over the years has been concerned with the study of in-
fectious diseases, mostly those caused by viruses. 1 began my work on
poliomyelitis in 1931.

This completes 30 years, and I hope I can go on to something else
1ow.

Mr. Roeerts. Now, will you give us something of the history of
the development of the Sabin vaccine?

Dr. Sapin. In order to be able to use a vaccine of this type, it was
necessary to know the natural history of the infection; it was neces-
sary to have the most complete intelligence of how it behaves in man
and in nature. And if I were asked when the work began, I would
say, at least for my part, it began more than 20 years ago with the
determination of how the virus gets into the body, where it multiples
and what it does.

But the actual attempts to develop and study strains of modified
poliovirus that would be harmless for human beings did not begin
until early 1953. This involved a tremendous amount of work on
experimental animals and finally human volunteers, because the ani-
mals could not provide us the answers.

And here I must say that young men who had committed crimes
against society and were in the Federal Reformatory at Chillicothe,
Ohio, tried to make up for their transgressions by serving as volun-
teers in the earliest studies.

It was not until after 5 years of extensive experiments that at the
end of 1956 we arrived at a point where we believed that we had
modified polioviruses of each of the three types that could be used
for more extensive field studies in human beings. And it was at that
time that with the aid of one of the pharmaceutical companies in this
country—the Merck, Sharp & Dohme research laboratories—that
large lots of each of the three types of vaccine, Type 1, Type 2, and
Type 3 were prepared, and tested ]by myself originally in this country.
The pharmaceutical company, I should say at this point, provided all
this cooperation without any charge.

The National Foundation, which was supporting all of my research,
offered to pay them for their expense in preparing these lots of vac-
cine which contained at least 2 million doses of each of the three types,
but they refused the money and offered it as their contribution.

After satisfactory preliminary tests in this country on small groups
of children and adults, the question then arose of tests on the larger
scale that were necessary before one could know whether or not these
vaccines could be used with safety and effectiveness for the complete
elimination of poliomyelitis.

In this country Salk vaccine was being used with increasing ef-
fectiveness. Even though there were many people who had not taken
it, it was believed that a complete answer regarding the safety and
effectiveness of the oral vaccine could not be obtained properly in this
country. Moreover, there were those who believed that large-scale
trials of the oral vaccine might interfere with the attempts that were
beinf{ made to get more people to use the Salk vaccine that was
available.
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It was in 1957, then, that the World Health Organization expert
committee on poliomyelitis recommended that it was time to have
tests with oral vaccine on a larger scale. Scientists 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 their countries under their conditions.

Accordingly, portions of these large lots were given to individual
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 ]")zu'ticular vaccine was in
Singapore in 1958, umir the direction of British scientists who were
there at the time. And then the first application for still l:lrger
amounts came from Czechoslovakia through the World Health
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 that T had prepared, and carried out a series of 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 that 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 greater than in the
subtropical and tropical areas, where previous tests had been per-
formed, were of special significance.

The results of these extensive studies were reported at several
international conferences. By the end of 1959 the results of these
field trials had established that 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 that take place in the blood that 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 trials were carried out in that
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 (\:osp 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 particular vaccine, particularly
because there were some here who said that communitywide 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 Cincinnati provided the opportunity when
it decided to determine just what that response would {)e in an Ameri-
can community.

The program was started in April of 1960, using the same lots of
oral vaccine that were prepared at the end of 1956. And we, with
the help of funds that 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 that 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 who were not vaceinated.

The results of this program involving 181,000 persons, mostly pre-
school children and school children, have been submitted in a paper
that will shortly be published in the American Medical Association
Journal under the title “Diseases of Children.”

I have a copy of this report with me that I could submit for your
committee if you wish it.

Mr. Roserts. Do you have that with you?

Dr. Saeix. Yes, sir.

Mr. Roeerts. Without objection, I would like for that to be sup-
plied for the record.

(The document referred to is as follows:)




EFFECTIVENESS OF COMMUNITY-WIDE VACCINATION WITH ORAL,

ATTENUATED POLIOVIRUS VACCINE IN CINCINNATI

Albert B, Sabin, M, D,, Richard H, Michaels, M, D,, Ilya

Spigland, M, D., William Pelon, Ph. D., Johng S. Rhim,

M. D., and R. Eugene Wehr, M. D., Cincinnati.

From The Children's Hoaspital Research Foundation, University of

Cincinnati College of Medicine; and the Cincinnati Health Department.

This study was aided by a grant from The National Foundation,
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The extensive field trials of 1959 on very large numbers of suscep-
tible persons of various ages that were carried out in many countries out-
side of the U, 5, A, not only established the safety and effectiveness of an
oral live poliovirus vaccine, but also suggested the possibility that the
disease as well as the causative paralytic viruses could, under certain
conditions ,be completely eliminated' "8, The purpose of the present com-
munication is to report the results of studies carried out in connection with
the first community-wide use in a large American city of the attenuated,
oral poliovirus vaccine, developed by one of us and previously employed in

the extensive field trials mentioned above, The community-wide program in

Cincinnati was initiated in April, 1960, by the Board of Health in an attempt

to determine whether the voluntary public acceptance of the new oral polio
vaccine would be sufficiently great to eliminate poliomyelitis from the city.
The attempted elimination of the disease and the causative viruses
from the vaccinated as well as from the unvaccinated members of a commu-
nity is predicated on effecting a break in the chain of transemission of the
polioviruses which can be expected when a sufficiently large number of sus-
ceptible persons develops intestinal resistance to infection. Since this intes-
tinal resistance can be produced by the oral vaccine and not by the killed-
virus vaccine, it is essential in any such program to give the oral vaccine
to all persons, regardiess of the number of doses of Salk vaccine they might

have had - - and especially to the maximum number of pre-school children,
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who are the most important spreaders of the polioviruses,

To provide some basis for evaluation of the results, the following

studies were carried out:

Extent of use of Salk vaccine among different groups in the
community,
Immune status of pre-school children, with and without Salk
vaccine, just before the oral vaccine program.

. Antibody response to oral vaccine,
Extent of infection with enteric viruses among pre-school
children of different socio-economic groups just before
feeding the oral vaccine.

. Spread of poliovirus from vaccinated to unvacc inated within
the family and outside,
Persistence of polioviruses among vaccinated and unvacc inated.

_ Clinical and virologic surveillance of suspect viral infections

of nervous system during and after oral vaccine program.

Vaccine Used, Dosage, and Plan of Administration

Each of the 3 types of vaccine used were portions of the original
large (22 to 25 liter) lots that were prepared by one of us (A.B.5.) in
December, 1956, in cooperation with the Merck, Sharp and Dohme Research

Laboratories, and tested for identity,6 potency, and absence of extraneous
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microbial agents in the Cincinnati lahoratoryg- 10, These same lots of

vaccine were used in numerous small scale and large sczle hnumar studies
in the U, 5. A. and abroad since 1957, and also constituted the ceed for

the production of additional vaccine that had been fed to more than 50 million
persons in different parts of the world, 4,6 before the Cincinnati proz-eam
began at the end of April, 1960.

The undiluted vaccine, distributed in | ml, quantities in ampules,

had been stored at -15% to -20°C, Eariy in 1957, the potency measured in
per ! ml,
plaque forming uaits (P FU) IE CYnomolgus monkey kidney tissue cultures

7 7

was 4.2 x 10" for type I, 3.6 x 107 for type 11, and 4.3 x 10° for type (1.
Potency tests in subsequent years suggested little or no loss for type I, and
some loss of potency in the type II and III vaccines, Twofold and ever three-
fold differences in titer are of doubtful significance because iizsve cultures
from different monkeys can vary in sensitivity, and different batchas of
serum used for growing the tissue cultures and in the agar averlay for
determining the number of PFU can vary in their content of nonspecific
inhibitors for the vaccine strains. Accordingly it was decided that the

dose should be 0.01 ml. of the undilated types I and IIl vaccines, and 0.02
ml. of the type Il vaccine. The types I and IIl vaccines were therefore
diluted 1:10, and the type II vaccine 1:5, about 1| week before use and distri-

buted in dropper bottles which were then stored at about -20°C. The droppers

were selected to have a bore that would daliver 0,1 ml, in 2 drops when the
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droppers were held pgrpendjcularly; held at an angle or horizontally, the
same droppers delivered up to 40% more per 2 drops. Based on tests per-

formed on the frosen, diluted vaccines at the time they were used, the 0.1

mldoses contained 2 x 105 BEU of type I, 3 x 105 PFU of type II, and 1 x 10°

PFU of type III.

During the period of actual administration, the diluted yaccine was
at room temperature, and portions that had not been used up were stored in
an ordinary refrigerator at about +5°C for periods not exceeding 7 days,
Only slight or doubtful loss in potency was Cetected in tests on vaccine that
was returned to the laboratory by clinics and private physicians at the end
of the program. Just before administration two drops of diluted vaccine
were added to a teaspoonful of syrup. Simple syrup (U.5.P.) was used in
the clinics, and many physicians used a commercially available preparation
of cherry syrup, which we had previously determined to be without eifect on
the potency of the vaccine. We discovered that two commercially distributed
preparations of "'wild cherry syrup' were unsuitable because they destroyed
the viral activity on ''momentary' contact,

The plan was to administer the 3 types separately in the order of
1, 111, and II, because the available data indicated that this was the procedure
of choice for avoiding mutual interference among the 3 types, and for ob-
taining not only the maximum antibody response but also the maximum resis-

tance to reinfection of the intestinal tract 11 Although an interval of at least
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6 weeks between any two types is considered preferable, an interval of 4
weeks was used, because the Cincinnati program was not initiated until the
end of April and it was desired to administer the last type of vaccine (i.e,
type II) by the end of June, before the usual seasonal increase in poliomye-
litis. Similarly only one week was designated for the administration of a
single type, although for a cornmunity the size of Cincinnati 10 to 14 days
would be more desirable, to allow for unavoidable periods of inclement
weather, There are two important scientific reasons for administering
each type of vaccine in the shortest possible time during a community-wide
program: 1) to avoid the interference which may be expected from the
simultaneous spread in the comnmunity of more than one type, and 2) te
create as quickly as possible the largest possible number of resistant
intestinal tracts, as a means of quickly breaking the chain of transmission
of the naturally occurring polioviruses in the community,

Organization of Program and Extent of Vaccination

The Cincinnati Health Department, executing the directives of the
Board of Health, had the administrative responsibility for the program,

which included the necessary public information to bring the vaccine and

the people together. The extraordinary public response to the challenge

of an attempt to eliminate poliomyelitis from Cincinnati resulted in a pro-
gressive extension of the program which originally was limited to the pre-

school children of the city. The vaccine, produced in 1956 free of charge
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by the Merck, Sharp and Dohme Research Laboratories and tested and pre-

pared for administration with funds supplied by The National Fourda‘ion for

Infantile Paralysis (currently The National Foundation) was distr-ibuted with-
out charge at The Children's Hospital to the participating private phyesicians
and clinics, who administered the vaccine as a public service free of charge.
During the first week of the program, which began on April 24, 1960, the
type I vaccine was administered in the private offices of 265 physicians and
in 34 health department and hospital clinics to a total of 76,205 persons -
predominantly pre-school children, but in the doctors' offices also to about
5,000 school children and 1,714 parents. The important role of the 265
private physicians working in their own offices scattered throughout the
city in reaching the pre-school children is evident in the fact that they ad-
ministered 44,074 doses out of the total of 76,205 during the first week .
During the week beginning May 22, this original group received the type
Il vaccine, and the type II vaccine was given during the week beginning
June 19. The overall return rate was 91% for type I1II, and 83% for type
I1, while in the offices of the private physicians 97% returned for the type
IIl1 vaccine and 89% for type IIL,

The unexpected public demand for the vaccine led to a decision
by the Board of Health and Board of Education to give the vaccine in the
schools to all children whose parents requested it by signing cards that

were distributed in all the schools., During the 5 days beginning May 16,
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teams of public health physicians and nurses together with cooperating

private physicians and volunteer members of the Parent Teachers Associa-
tion administered 87,341 doses of the type I vaccine in the public, parochial
and private schools within the city limits of Cincinnati, Many pre-school
children, living in Hamilton County communities adjacent to Cincinnati
received the oral vaccine in the private physicians' offices, and the schools
of 12 communities, outside the Cincinnati city limits, also administered
the vaccine at the end of May to 16,450 children. Since the schools closed
for summer vacation early in June, administration of the type III vaccine
was postponed until November, 1960, and of the type Il vaccine until Jan-
uary, 1961,

Altogether 181,784 persons received the type I vaccine - 67,634
in the 3-month to 5-year group, 111,127 from 6 years to end of high schoo}
(about 18 years), and 3,023 adults (1755 parents of vaccinated children and
1268 hospital and school personnel), To obtain some idea of the proportion
of pre-school children in Cincinnati and surrounding Hamilton County that
received the oral vaccine, Mr. Eugene R. Porter of the Cincinnati Health
Department calculated the total population in this age group from the re-
corded numbers of births and deaths, leaving out of consideration emigra-
tion and immigration on the assumption that they were about equal, since
there was no significant change in the total population of Cincinnati between
1950 and 1960, An examination of the vaccine records also suggested that

about 75% of the pre-school children resided in Cincinnati and in the
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separately incorporated communities of Norwood, St. Bernard and Elmwood,
which are surrounded by the city, and for our statistical purposes were there-
fore. included within the Cincinnati city limits, Precise data were of course
available on the number of children in the schools. The summary presented
in table 1, indicates that in Gincinnati approximately 73% of the pre-school
children and 79% of the school children received the type I vaccine, while in
the remainder of Hamilton County it was about 35% and 26% respectively.

Recommendations Regarding Contraindications

The only contraindication specifically indicated was that children

obviously ill with vomiting, abdominal pain, diarrhea or fever of 102°F or

more should not receive the vaccine for two reasons: a) to avoid possible
interference with the effect of the vaccine, and b) to avoid giving the vaccine
to children who might be in the incubation period of a naturally acquired
poliovirus infection, Minor respiratory illnesses, penicillin sensitivity,

or steroid therapy were not contraindications, In the various countries

in which millions of children had received the oral vaccine in 1959 and early
1960, surgical operations in the throat and mouth were not regarded as
contraindications, and no associated cases of poliomyelitis were encountered.
Although there is also no theoretical reason why infection with attenuated
polioviruses should represent an extra hazard to persons with such surgical
operations, it was, nevertheless, desired to avoid any possible complicating
situations in connection with tonsillectomies and adenoidectomies during this

initial vaccine program in Cincinnati, Accordingly, the health department
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recommended that the oral vaccine should not be given to children who had had
pharyngeal surgery within two weeks, and also that elective tongillectomies
and adenoidectomies should not be performed on vaccinated children or their
familial associates for at least 2 weeks after feeding the oral vaccine. Since
the 3 different types of oral vaccine were given at 4-week intervals during the
period of April 24 to the end of June, this meant in effect that elactive praryn-
geal surgery was to be suspended until about the middle of July. Actually,
this recommendation was for the most part not heeded becausa 1677 tcnsillec-

tomies and/ or adenoidectomies were performed in only 11 Cincinnati hoepitals

during the period of April 15 to July 14. Data obtained from 5 of these hos-

pitals, showed a total of 1151 such operations for the same period in 1959 as
compared with 1129 in 1960. It is noteworthy, therefore, that there were no
cases of poliomyelitis in any of these children or in the several thousand
others who had tonsillectomies and adenoidectomies during the remainder

of 1960,

Reactions to Oral Vaccine

No immediate reactions were reported, and there were no unusual
manifestations subsequently to suggeat any minor illneas specifically asso-
clated with the oral vaccine. As was to be expected the usual childhood
diseases continued as before, and there were many instances in which chil-
dren became ill within a day or more after vaccination. There was no
indication that there was any modification in the course of the illness when

maeasles, chickenpox or mumps occurred shortly after veccination, evan
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in those few with mumps meningitis or chickenpox encephalitis (see subse-

quent discussion under surveillance).

Salk Vaccine Staotus of Population in Cincinmati

The records obtained on the children given the oral vaccine indicated
the number of doses of Salk vaccine they had had, ard in most instances also
the Salk vacciﬁe status of their parents. Based on an analysis of 45,651
records of pre-school children, who came for the oral vacciue to the offices
of private physicians, and to 10 of the 34 clinics, Mr. E. R. Porter of the
Cincinnati Health Department indicated that the incidence of 3 or more doses
of Salk vaccine was 73 per cent among those that came to the physicians and
hospital clinics (predominantly from middle and higher income groups) 53
per cent among those who came to all clinics, and only 34 per cent among
those who came to the clinics in the poorest neighborhoods. The records
on over 24,000 parents of pre-school children indicated that 46 per cent of
the fathers and 24.5 per cent of the mothers had received not even a single
dose of Salk vaccine,

Polio Antibody Status Among Pre-School Children Just Before

Administration of Oral Vaccine

Blood specimens were obtained by venepunciure from more than
700 children who came to the clinics and private physicians for oral vaccine
at the end of April, 1960. The sera were screened for the presence of anti-
body for the 3 types of poliovirus by tasting the effect of 0.2 ml, of a 1:4

dilution of unheatsd serum against approximately 100 TCDs5g (50% tissue
8
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culture doses) each of the 3 types of poliovirus, The serum-virus mixtures
were incubated for 4 hours at 37°C and overnight in a refrigerator, bafore
52 ml. quantities were added to each of two monkey kidney tissue culture
tubes containing 2 ml. of medium. The cytopathogenic eifect was recorded
at 3 to 4 days and at 8 days, and a serum was recorded as negative when it
failed to delay the appearance of the cytopathogenic effect. The data pre-
sented in table Z are based on this method, which in most instances detects
low-avidity as well as high-avidity antibody. With few exceptions most of
these sera were also tested quantitatively by the pH metabolic inhibition
test in the laboratories of the Fitman-Moore and Wyeth companies, to whom
we are deeply grateful for their cooperation., The results obtained by the
pH test in one of these laho:l:‘al.ories correlated very well with those we
obtained by the cytopathogenic test, while in the other laboratory a consider-
able number of sera which we found to be positive at 1:8 (i.e. both tubes

at.
protected ;1:4) in the cytopathogenic test were negative at 1:8 in the pH test -
this occurred with type [ in I8 sera, with type Il in 7 sera, and with type
IIl in 42 sera. No obvious explanation for the discrepancy was found,
especially since both laboratories agreed to follow the same procedure.

In a small proportion of sera from both unvaccinated and Salk-

vaccinated children, the pH method in both laboratories detected antibody

in titers of 8 to 64, and sometimes even higher, which was not detected

by our cytopathogenic test at a dilution of 1:4, despite the prolonged incu-

bation of the serum-virus mixtures and the early reading of cytopathogenic
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effect,

A more detailed analysis of the antibody studies will be presented
in another communication,

The results shown in table 2 are those obtained by the cytopathogenic
test and are only for children from 7 months to 5 years of age inclusive, who
either had no Salk vaccine at all or had only 3 doses. Most of the children,
who had no Salk vaccine, came from the lower income families, and the tests
on their sera serve as an index to the spontaneous dissemination of the 3 types

of poliovirus in this population group in Cincinnati in recent years, Thus, the

occurrence of 40% positives for type 1, 32% for type II, and 26% for type I

among the children,aged 7 months to 23 months, without Salk vaccine indicates
that all 3 types of poliovirus have been circulating rather extensively during
the preceding two years; actually, since the 7- to 11-month-old children in
this group had as high an incidence of the 3 types of antibody as the 12- to 23-
month-old children, most of this poliovirus dissemination must have occurred
in 1959, a year in which the incidence of paralytic poliomyelitis was also
higher in the city (27 cases in 1959 as compared with 15 in 1958 and 8 in
1957). The incidence of 88%, 87%, and 84% positives respectively for types
1, 11 and III in the 7- to 23-month-old children of this socio-economic group,
who had had 3 doses of Salk vaccine, obviously reflects the combined effect
of the vaccine and natural immunization,

Although we had blood specimens on only 9 pre-eciool children

without Salk vaccine, from higher income families, it is, neverthelesas,
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evident that the extent of natural immunization among them was less than
among the lower income families, Thus, even if we assume that natural
immunization played no role in the production of antibodies among the 7- to
23 -month-old children from the higher income families, who had had 3 doses
of Salk vaccine, it is evident that in this group of children no antibody was
detected in at least 43% for type 1, 30% for type 1I, and 29% for type 1II.

Antibody Response to Oral Vaccine

The antibody response was determined by tests on paired serum
specimens that were obtained from about 600 children just before the oral
vaccine was given at the end of April and again at the end of July, which
was 4 to 5 weeks after the last of the 3 types had been fed, Two types of
tests were carried out, In the Cincinnati laboratory we used the cytopatho-
genic test mentioned above only on the postvaccination sera of the children
that lacked one or more types of antibody in the prevaccination specimens;
these sera were tested only at the 1:4 and 1:16 dilutions, and at lower
dilutions in the few instances in which it was indicated. In the Pitman-
Moore and Wyeth laboratories the pre- and post-vaccination sera were
tested simultaneously and quantitatively in twofold dilutions from 1:8 to

1:1024 in duplicate, by the pH method, using serum-virus mixtures that

had been incubated for 3 hours at 37°C prior to addition of the cells.

It is evident from the data shown in table 3 that, among the
children who received all 3 types of the oral vaccine, there were none
who failed to develop antibody to all 3 types. Among the children without

antibody before the oral vaccine, listed in table 3, there were 22 triple-
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negatives, and the antibody titers of 19 of these were determined quantita-
tively by the pH method (see table 4). The quantitative tests on Salk-vacci-
nated children, who already had various levels of antibody, indicated that
the oral vaccines exerted a marked booster effect. Representative data on
30 young children from higher income families, who had received from 1 to
7 doses of Salk vaccine prior to the oral vaccine, are shown in table 5.

Extent of Infection with Enteric Viruses Among Pre-School Children of

Different Socio-Economic Groups Just Before Feeding of the Type I Vaccine

There have been many observations indicating that infection with
other enteric viruses may under certain conditions interfere with the implan-

tation or adequate multiplication of the orally administered poliovirus vaccine

strains 3+ 11, Accordingly in any scientific evaluation of the effectiveness of

the oral vaccine it is important to know the extent of infection with enteric
viruses. Another reason for a pre-vaccination virologic survey is to obtain
an indication of the extent and type of poliovirus dissemination in the commu-
nity prior to the introduction of the vaccine strains. Since the incidence of
enteric viral infection is known to be higher among children in lower socio-
economic groups and in institutions (nurseries, orphanages, etc.), the
present study included children from higher as well as lower income families
and limited itself to those living at home.

Rectal swabs were obtained from children who came for oral vaccine
at 11 different clinics and at the private offices of 44 pediatricians on the

staff of the Children's Hospital whose excellent cooperation made this study
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possible. The physicians were supplied with vials containing 4 ml, of
lactalbumin hydrolysate tissue culture medium with 2,000 units penicillin,
Z mg, streptomycin and 100 units of mycostatin per ml, They were directed
to moisten a sterile cotton swab in this fluid, insert it in the anal canal,
move it about in the rectum and then rinse thoroughly in the vial; the process
was repeated with another swab. The specimen bottles were kept in an
ordinary refrigerator for a few hours to not more than 48 hours until they
were brought to our laboratory, where they were stored in an electric freezer
at about -65°C until they were tested in tissue cultures. Each specimen was
tested in both rhesus kidney and human epithelioma (HEP 2) tissue cultures -
3 tubes of each inoculated with 0.2 ml, per tube - which were then observed
for 14 days with appropriate changes of medium, This double tissue culture
method greatly increased the incidence of virvs isolations, as was already
found in our studies in the Mexican city of Toluca 3‘ Each isolate was again
passaged in monkey kidney and HEP 2 cells and identified as a poliovirus or
nonpoliovirus by qualitative and serologic properties.

The results obtained on specimens from 1,000 pre-school children
(see table 6), in approximately equal numbers in the different age groups
from <l year, 1, 2, 3, 4 and 5 years from lower and higher income families,
indicated that: a) the incidence of non-polio enteric viruses as well as of
polioviruses, which was twice as high in the lower income families, was

very low by comparison with the results obtained by the same toechnique in

children of the same age group in Toluca, Mexico 3; b) this low incidence
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occurred at the end of April when Cincinnati was already having unseasonably

warm weather (with temperatures as high as B899F); ¢) the 3 strains of polio-
virus were all type 1; d) the actual spontaneous carrier rate of type 1 polio-
virus among these children was already probably about 1% (multiplying the

actual incidence of virus recovery by a factor of 3 on the basis of previously

3)

reported studies®). It was thus evident that many hundreds of pre-school
children were already disseminating type 1 poliovirus at the end of April in
Cincinnati before the type I poliovirus vaccine was administered.

Since 100% of the children without antibody for type I poliovirus
developed such antibody after the oral vaccine (see table 3), the question
arose whether or not there was significant interference in the children from
whom non-polio enteric viruses were recovered just before they received the
oral vaccine. Paired serum specimens were available on 9 such children;

3 of these, with similar high titers of type 1 antibody in the pre- and post-
vaccination specimens, probably were not infected because of specific intes-
tinal resistance; in the remaining 6 there was evidence of multiplication of
type 1 virus, because 4 without demonstrable antibody in the pre-vaccination
serum exhibited high titers in the post-vaccination serum, and the 2 others
showed a marked increase in titer in the post-vaccination specimen. These
data, of course, do not prove that there might not have been some interference
initially, which subsequently disappeared, permitting either the originally

ingested vaccine virus or virus acquired by contact with other vaccinated

children to multiply in them. At any rate it would appear that under the

68776 O—61——14
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conditions of the community-wide use of the oral vaccine, even the small
number of children who were infected with other enteric viruses developed
immunity .

Spread of Poliovirus from Vaccinated to Unvaccinated Within

the Family and Qutside

Many previous studies have shown that children, especially very
young children, infected with poliovirus vaccine strains can spread the
infection to susceptible intimate contacts - the degree varying chiefly with

the age of the children, the number of contacts without naturally acquired

immunity, and hygienic conditions 10,12-15  we took advantage of the fact

that the oral vaccine program in the schools did not begin until 2 1/2 to 3
weeks after the pre-school children had received the type I vaccine to deter-
mine how much spontaneous spread of poliovirus there may have occurred
among unvaccinated children with and without familial contact with orally
vaccinated pre-school children. We tested rectal swabs from a total of 291
children, about equally divided among lower and higher income families, and
the results are shown in table 7. Twenty strains of poliovirus were isolated
and all were type I. Although the numbers in any one category are not very
large it is evident that: a) a marked increase in dissemination of type | polio-
virus had occurred, b) the incidence was the same among schoo!-aze children
whether or not they had familial contact with an orally vaccinated child, c)
among unvaccinated pre-school children in the lower incorae faniilias the

incidence of spread seemed definitely higher within the family than outside,
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d) poliovirus was recovered twice as often from the school-age children in
the higher income families than in the lower income families - this paradox
most likely being due to the fact that more children of this age group in the
lower income families have naturally aceuired immunity and therefore partial
or complete intestinal resistance. If the incidence of actual virus recovery
is multiplied by a factor of 3 to obtain an estimate of the number that may

actually have been infected during this period (based on data in our Toluca

study 3], it is evident that a very large proportion of sueceptibla pre-school

and school-age children - and probably also the young parents of pre-school

children - who did not receive the oral vaccine directly became infected by
contact,

Persistence of Polioviruses Among Vaccinated and Unvaccinated

The persistence of poliovirus among orally vaccinated was first
studied in a group of 587 persons about 1| month after they had received the
last of the 3 types of vaccine in the order of I - III - 11 at monthly intervals.
Thus the specimens were collected about 3 months after type I, about 2
months after type III, and 1 month after type 1. It is not surprising,
therefore, to note in table 8 that among the 145 strains of poliovirus that
were recovered there was not a single type 1. Type IIl was still recovered
from about 4% of the children (24 strains) 2 months aftar ingestion, which
actually means that at the end of July and early August there were still at
least 3,000 of the vaccinated pre-school children, and probably many con-

tacts, still disseminating type III poliovirus in the Cincinnati area. The
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type Il virus, which was fed last,was still being excreted by an amazingly
high proportion of vaccinated persons in sufficient concentration to b~
detected in the minute amount of fecal matter that is obtainable on a rectal
swab, It should be noted here that the majority of these type Il strains were
recovered in the HEP 2 cultures and not in the monkey kidney cultures, which
led us to carry out a series of tests that showed that the line of HEP 2 cells
We were using was more sensitive to the type I and type Il vaccine strains,
but not the type III or wild type I strains, than are rhesus kidney cells, At
any rate, it is evident that at the end of July, there were probably at least
15,000 vaccinated pre-school children still shedding type 1I virus, not to
mention those who must have been infected by contact, It is also noteworthy,
that in the higher income families, the incidence of type II virus excretion
was as bigh among the small number of vaccinated parents and school-age
children as among tha pre-school children, suggesting that a high proportion
of them had no naturally acquired immunity for this type of poliovirus.

In view of the above results it was of particular interest to sample
a large number of orally unvaccinated as well as vaccinated children at the
end of September, which is one of the peak months for dissemination of
enteric viruses in Cincinnati, to determine whether the massive dissemi-

nation of these artifically introduced polioviruses is self-limited, as we

found it to be in Toluca, Mexico 3, or whether it persisted especially in

the children who did not receive the oral vaccine. Accordingly we tested

620 unvaccinated and 680 vaccinated children - a total of 1300 - aged 1 month
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to 16 years, from both lower and higher income families. The chief results,

shown in table 9, may be summarized as follows. In the lower income families:

a) no polioviruses of any type were recovered from the orally vaccinated pre-
school children, although the isolation of other enteric viruses was now at a
peak rate of 23%; b) from 258 orally unvaccinated children, aged | month to

5 years, two strains of type 1I poliovirus were recovered - one from a 5-
month-old baby who was a sibling of a vaccinated 2-year-old child, and the
other from a l-year-old baby without known contact; c) no polioviruses were
recovered from either the unvaccinated or the vaccinated school children
most of whom had received only the type I vaccine in the middle of May, and
therefore can be considered under the unvaccinated category as regards the

type Il and III viruses. In the higher income families: a) no polioviruses were

recovered from any of the 330 unvaccinated children, nor from a group of 55
school children who had received only type I vaccine in mid-May, nor from
the 240 vaccinated pre-school children; b) only one strain of type 11 poliovirus
was recovered from a 13-year-old child --one of 105 school children tested
who had received all 3 types of the oral vaccine - indicating that the type i1
vaccine virus can in an occasional person continué to be excreted for at least

3 months, These data clearly indicate the self-limited nature of the dissemi-

nation of polioviruses, when they are introduced on a massive scale within

a short period among the pre-school children in a community. Table 10
presents a summary of all the virus isolation data only on pre-school chil-

dren at different times after administration of the 3 types of oral vaccine. It




POLIO VACCINES

is evident that dissemination of the polioviruses was halted at a time of year
that was most conducive to the spread of enteric viruses. The only poliovirus
that still persisted was type II, the last of the vaccine strains to be fed 3
months earlier, and that was recovered from only 2 unvaccinated young babius
in the lower income families among a total of 948 pre-school children tested
in all categories,

Clinical and Virologic Surveillance of Suspected Infections of Nervous

System During and After Oral Vaccine Program

Careful clinical and virologic surveillance of all patients with any

manifestations suggesting possible nonbacterial infection of the nervous sys-

temn was instituted at the very beginning of the oral vaccine program and

continued until the end of 1960, Patients with any degree of nuchal or spinal
rigidity associated with a febrile illness, and those with facial or other
paralysis, or with encephalitic signs, were hospitalized and submitted to
a diagnostic lumbar puncture. By special arrangement with all Cincinnati
hospitals, cerebrospinal fluid, rectal swabs, pharyngeal swabs and blood
were obtained on admission, and our laboratory was immediately notified.
Two ofus (R. H. M. and I, 5.) clinically examined and followed up almost
all of the reported cases. Immediately after admission to the hospital an
attempt was made to obtain two consecutive stool specimens, or enema
returns if the patient was constipated, and another blood specimen | week
after admission, A special effort was made to obtain permiscion for

necropsies on fatal cases, The specimens for virologic study were
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inoculated in rhesus kidney cultures (3 to 5 tubes per specimen), which were
L 4 P

observed for 14 days with a change of medium at 8 days. Serologic tests for

poliovirus and other antibodies were carried out when they were necessary
to elucidate the diagnosis,

During the entire period we investigated a total of 57 patiente from
Gincinnati ard the remainder of Hamilton County, and an additional 30 patients
who were admitted to Cincinnati hospitals mostly from neighboxing Ohio and
Indiana counties within a radius of about 50 miles. Prior to the oral vaccine
program, one case of paralytic poliomyelitis was reported to the health
department in April, but our investigations showed that the diagnosis was
not warranted on either clinical or virologic grounds; this was a patient with
an antecedent history of upper respiratory infection followed by partial paral-
ysis of one leg with increased deep tendon reflexes and no pleocytesis, no
demonstrable poliovirus in the stools, no antibodies for either type i or 1
poliovirus and a low titer of high-avidity antibody for type II, which was the
same in the early acute and convalescent phase serum specimens. During
the remainder of the year a great variety of clinical syndromes, listed in
table 11, were encountered among vaccinated and unvacc inated persons.
During the period of oral vaccine administration and the subsequent months
of July and August there was not a single, clinically diagnosed case of
poliomyelitis in Cincinnati or the remainder of Hamilion Ccunty.

On September 10 within 13 days after retvrning to Cincinnati from

an 8 weeks' stay in Massachusetts, an unmarried 25-year-old man developed
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paralytic poliomyelitis, which we showed to be due to type I poliovirus both
by virus isolation and concurrent development of antibody. This patient had
never had either Salk vaccine or the oral vaccine and had no known contact
with any orally vaccinated person. Since in human beings the incubation
period between known isolated exposures and development of paralysic is

16

known to be as long as 36 days, with an average of 17 days ', and in orally

infected, iscolated chimpanzees as long as 31 days, with an average of 16

7

days 1

, we believe it to be most probable that this patient contracted his
infection while he was away from Cincinnati. This was the only case of
paralysis, due to a poliovirus, that occurred in Cincinnati and Hamilton
County during the entire year of 1960. There were, however, a number of
other cases with varying paralytic manifestations among vaccinated and un-
vaccinated (listed as encephalomyelitis, facial paralysis, infectious poly-
neuritis, intracranial hemorrhage in table 11), which were not associated
with infection by polioviruses. Without critical clinical and virologic studies,
some of these might have been reported as poliomyelitis. Thus, the 2 cases
of facial paralysis, were without fever or pleocytosis, and were associated
with earache or clinically discernible otitis media, The 3 cases of infectious
polyneuritis, all of them fatal, were clinically characteristic, except that 2
of them, with the expected absence of pleocytosis, exhibited no increase in
cerebrospinal fluid protein - and yet necropsy studies on these two patients
revealed the characteristic lesions of infectious polyneuritis. The 2 cases,

listed as encephalomyelitis associated in one instance with Coxsackie B 4 and
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in the other with ECHO 6, might have been reported as poliomyelitis if it had

not been for our virologic studies, and brief mention of their history and
clinical findings may be illuminating.

The Coxsackie B 4 case occurred in Hamilton County, adjacent to
Cincinnati, in a 20-month-old baby, who had had 3 doses of Salk vaccine (the
last in March, 1960) and type I and type III oral vaccines at the end of April
and May respectively. He became ill September 9 with fever of 104%, con-
vulsions and upper respiratory infection for which he received intramuscular
injections of antibiotics in both buttocks. On September 11 he was observed

to drag his right foot, which progressed to a definite foot drop and decreased

motion at right knee w'th, however, definite Joss of sensation to pin-prick

over the right foot, and areas of induration were found n the buttocks at the

sites of tha previous intramuscular injections. Althovgh thers was ro ruchal

rigidity, there was a pleocytosis of 133 leukocytes with 77% monocytus. Cox-
sackie B 4 virus was isolated from his stools, and teste on paired serum
specimene skowed no change in the high titers of high-avidity aantibody for

all 3 types of poliovirus, Two months later, the paralysis and sensory
defect were still the same, There is no question that he had a Coxoackie

B 4 infection, and the pleocytosis indicates that he had involvement ol the
central nervous system, but it is not clear whether bhis foot drop and sensory
defect are due to a nerve injury following intramuscular injection of anti-
biotics or Coxsackie B 4, or both,

The ECHO 6 case occurred in Hamiltcn County, adjecent to Cincinnati,
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in a 6-year-old girl who had had 3 doses of Salk vaccine (the last in 1959),
and the type I oral vaccine in mid-May, 1960, On 9-23-60 she developed a
febrile asthmatic bronchitis for which she was given an intramuscular injec-
tion of adrenalin and penicillin in both buttocks; 4 days later she had pain in
both buttocks and was noted to limp. On 9-28, afebrile, but neck stiff and
paralysis of left leg. Hospitalized 9-29; pleocytosis of 180 mononuclear
leukocytes; flaccid paralysis of most of leit leg without any disturbance in
sensation or position sense. Temperature fluctuated from 98, 6% to 100, 6°
for 3 days. Some urinary retention with distention of bladder from 9/ 30 to
10/ 11. EGCHO 6 virus was recovered from stools obtained on 9/ 29, 9/ 30,
10/7 and 10/ 10, and when tested against the patient's strain the titer of
antibody was <4 in the 9/ 29 serum and 125 in the 10/ 18 serum. The patient
had high titers of high-avidity antibody for all 3 types of poliovirus in the

9/ 29 serum, which remained the same in the 10/ 11 and 10/ 18 specimens,
pointing against concurrent infection with any poliovirus. On 10/3 a right
facial paralysis affecting only the mouth was noted, on 10/ 6 bilateral parotitis
appeared, and on 10/ 8 the facial paralysis was no longer evident, The fact
that the 10/ 7/ 60 serum still was negative for mumps, viral complement
fixing antibody, which appeared in the 10/ 18/ 60 serum, would eliminate
the mumps virus from consideration in the stiology of the earlier neural

manifestations, but there remains some doubt whether a localized inflam-

matory process in the parotid gland may have produced the lower facial

paralysis at least 3 days before groas swelling of the parotid, or whether
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this was a transitory supranuclear facial paralysis. On 1/14/61 (3 1/2
months later) there was still residual paralysis of the left leg, although
some return of muscle power was evident. Although many instances of

paralysis, associated with ECHO 6 virus have been reported before, re-

18

covery within about 2 months was the rule
The clinical and virologic data on the 6 children, who exhibited
neural signs within 30 days after receiving oral vaccine, are summarized
in table 12, In 2 instances, the illness was an acute tonsillitis with meningis-
mus without pleocytosis, In a third case, with mumps developing 3 days
after the oral vaccine, the subsequent meningitis was not associated with
excretion of poliovirus in the stool., In patient K. Gr., an acute encephalitis
appeared within 24 hours after administration of the type 1 oral vaccine, but
the absence of poliovirus from stools obtained 4 and 6 days later, as well as
the very high titer of type I antibody 3 days after ingestion of the vaccine,
indicated that this child was naturally immune to type I poliovirus before he
received the vaccine. In patient K. Sm., the febrile illness with otitis media,
widespread petechial rash, and meningitis, which appeared 9 days after in-
gestion of the type III vaccine was not associated with excretion of poliovirus.
The circumstances in patient M. Ra,, are of special interest because a
varicella encephalitis appeared 4 days after ingestion of the type 1I vaccine,
in a child without type II antibody and with active multiplication of type II
poliovirus in the intestinal tract - and the course of neither infection was

apparently modified by the other. It is clear from these data that we are
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dealing here with intercurrent infections in no way connected with the inges-
tion of the oral vaccine.

Among the 26 unvaccinated patients with neural signs listed in table
11, there were 11, who were familial or playmate contacts of orally vaceci-
nated children, and from none of these was poliovirus isolated., The illnesses
in the 11 contacts - 3 cases of mumps meningitis, 4 of aseptic meningitis, 2
of infectious polyneuritis, 1 of otitis media, and one of Bell's palsy with
otitis media - occurred throughout the year without any special relation to
the time the contacts had received vaccine (1 in May, 4 in June; 1 in July, 2
in Adgust, 1 each in October, November and December).

It is furthermore noteworthy that with the exception of the isolation
of type Il poliovirus from the child with varicella encephalitis, 4 days after
ingestion of the type II vaccine in June, and of type I poliovirus in September
from the one "imported' case of paralytic poliomyelitis, no poliovirus was
recovered from any of the other 55 patients listed in table 11,

Among the 30 patients that we studied from outside of Hamilton
County, there were 2 with paralytic poliomyelitis (one type I and one type III)
from 2 different towns in Ohio, 20 to 30 miles from Cincinnati, The remain-
der included 2 cases of infectious polyneuritis, 2 mumps meningitis, 13
aseptic meningitis (including some with ECHO 6, Coxsackie B 4, and 3 un-
identified enteric viruses), 7 encephalitis of unknown etiology (6 of them
from adjacent areas in Indiana), 1 varicella encephalitis, and 3 miscellaneous

without involvement of central nervous system - from none of these was
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poliovirus isolated.
COMMENT

The community-wide program of vaccination with oral, attenuated

poliovirus vaccine in Cincinnati in the spring of 1960 was highly effective "y

the following criteria:
1. The extraordinary response on the part of the public and

physicians to the challenge of an attempt to eliminate poliomye-

litis from the city, despite the fact that the program was definite.y
an experiment with a vaccine that at the time had not yet been
officially approved for licensure in the U, S. A.

100 per cent of pre-school children who were without antibody
developed antibody for all 3 types after receiving the 3 types of
oral vaccine separately at monthly intervals in the order of I -

I - II.

The initial extensive dissemination of polioviruses, and
consequent immunization by contact of a large number of those
that did not receive the oral vaccine, was self-limited, so that
at the end of September neither type I nor type III poliovirus
was detected among vaccinated or unvaccinated children, and
type Il only rarely,

With the exception of a single imported case in September,
there were no cases of poliomyelitis either in the city or the

surrounding county with a total population of about 940,000,
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thus achieving the objective of the vaccination program.

Several points deserve special emphasis and comment. While the
rapid administration of the vaccine to all the school children, whose parents
requested it, was readily achieved during a brief recess in each school, the
success of the pre-school program depended on the cooperation of 265 physi-
cians, whose private offices became centers for administration of the vaccine
for one or more periods of a few hours during the week designated for the
administration of one particular type of vaccine. In the poorer neighborhoods
of the city special methods employed by the health department in bringing the
pre-school children to the clinics also played an important role. The return
rate of 97% for the type III vaccine, and of B9% for the type II vaccine to the
offices of private physicians, even without provisioans for make-up visits
that might under different circumstances be made for thcse who happened o
be sick, indicated that the need for giving the 3 types separately prescnted no
great problem, It should be remembered, however, that the nead for giving
3 doses of the oral vaccine is not comparable to that of giving multiple doses
of Salk vaccine, because the first dose of type 1 oral vaccine provides immu-
nity for the type of poliomyelitis that is responsible for 85 to 90% of the
paralytic disease, It should also be remembered that reaching 7C to 75% of
pre-school children with the oral vaccine in a community-wide program is
quite different from reaching a similar proportion with killed virus vczcine,

because with the former the unvaccinated are also benefited in two ways: 1)

initially by contact immunization and 2) subsequently by a break in the chain
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of transmission of polioviruses.

The 100 per cent conversion rates, under field conditions of admin-
istration in Cincinnati in many different clinics and doctors' offices, are
perhaps the result chiefly of two factors: 1) the very low incidence of other
enteric viruses during the spring months among children living at home
exerted little or no interference, and 2) the use of more sensitive tests for
antibody ineluding the longer incubation of serum-virus mixtures. It should
be pointed out, however, that closely comparable resvits have been obtained
by others with the same mode of administration and same dosage of the same

7 the conversion

lots of vaccine under field conditions; in Czechoslovakia
results were 95%, 93%, and 94% for the 3 types respectively; in New Haven,

Conn, during the winter of 1960, using a less sensitive paper method for

antibody tests, the conversion rates were, nevertheless, 100%, 98%, and

87% for types I, II, and III respectivelyl"'; in Kragujevac, Yugoslavia, during

the winter of 1960 the conversion rates for high-avidity antibody among 115

triple-negative children were 91%, 91% and 98% for types I, II and III respec-

tively, and 95%, $5% and 97% among single and double-negative children??,

In Mexico, the same doses of the same lots of vaccine (each type administered

separately) gave 100% conversion rates for each of the 3 types in children

without interfering enteric virucesz‘l, while under field conditions the con-

version rates varied from 72% to 89% for type I, 74 to 877 for type II, and

8

524 to 80% for type III” in different cities in which the administration of each

type of vaccine was spread out over a period of many weeks and covered only
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a small proportion of the child population, On the other hand, in a subsequent
field trial with the same lots of vaccine, in which a mixture of all 3 types in
the same dose was administered within a few days to 86} of the children in

the Mexican city of Toluca, under conditions of most massive infection with
other enteric viruses, the conversion rates were 68%, 82% and 43% fcr types
I, II and IIl respectively; this was raised to 96%, 95% and 72% in a small group

of children, who were given a second dose of the irivalent vaccine 5 months

1ater3.

From zli of these datz and the results reported from the U. 5. 5.
R. 4'5, it is evident that the circumstences, which determine the incidence of
other enteric viruses, will algo dotermine the mode of administration of the
oral vaccine and the n=zed for fortifying the initial administration of the 3 types
of vaccine by an additional dose of trivalent vaccine. In this sense the require-
ments for pre-school children living at home in American cities during the
winter and spring months would be different from those living in orphanages
or regularly attending nurseries, where the incidence of enteric viruses is
high throughout the year. For the same reason the schedule adopted for pre-
school children in most cities of the U, S. S. R.4, where most of the children
are in nurseries while their parents are at work, may have to be more in-
tensive than that in American cities for children living at home. The results
of the present study as well as those obtained by Paul and Horstmann'? in tests

on hundreds of families in New Haven, indicate that in community-wide pro-

grams in American cities, the separate administration of the 3 types during
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the winter and spring months may be regarded as adequate, until such time

as future virologic and serologic surveillance may indicate whether or not
further immunization by a trivalent dose of vaccine is necessary eitLer for
maintaining antibody or sufficient intestinal resistance to curb the dissemi-
nation of polioviruses in the community.

The results obtained in Cincinnati also indicate that children, who
have had all 3 types of the oral vaccine, do not need any killed-virus vaccine,
and that there is no scientific need for tha killed virus vaccine when enouzh
oral vaccine brcornes aveiiable for eveiyone.

The Cincinnati experience also provided additional evidence for tks
harmlessness of the dissemination in the community of each of the 3 types of
poliovirus excreted by thousands of orally vaccinated children during the
warm months of the year. The fact that 46% of the young fathers and 25% of
the mothers of orally vaccinated pre-school children in the higher income
families did not have even a single dose of Salk vaccine suggests that a fairly
large number of susceptible adults as well as unvaccinated and incompletely
vaccinated children had contact with the excreted viruses. Among these,
obviously, thcre were also a large, &lthough undetermined, number of
pregnant mothers,

The ficst demonstration, under field conditions, that the initial
massive disseminaticn of polioviruses, which follows community -wide use
of oral, attenuated vaccine, is self-limited and is fcllowed within a few

tmonths by an extraordinary reduction in the spread of polioviruses in the

88776 0—61——15




POLIO VACCINES

community took place in Toluca, Mexico, in 1959, where 5031 specimens were

tested and 2711 enteric viruses were isolneds, The present study in Cincin-

nati, under different climatic and hygienic conditions, and under different con-
ditions of vaccine administration, by tests on a total of over 3,200 specimens
supplied even more striking evidence that the chain of transmission of polio-
viruses is broken within a few months after community -wide administration

of the vaccine to most but not all of the pre-school children - and this has been
demonstrated at the end of September, one of the peak months for the spread
of enteric viruses. The only 3 polioviruses, that were recovered from the
1300 children tested at the end of September, were all type II and were similar
to the vaccine strain in possessing the rct/ 407 marker, i. e. lacked the capa-
city to produce cytopathogenic effect in rhesus kidney cultures at 40°C,

The extensive clinical and virologic surveillance that we carried out
in connection with the oral vaccine program in Cincinnati indicated that, with
the exception of one undoubtedly imported case in September, there were no
eases of aseptic meningitis or paralytic poliomyelitis due to poliovirus in
Cincinnati and the remainder of Hamilton County, with a total population of
about 940,000, One of us (A, B. S,) has been pursuing studies on poliomye-
litis in Cincinnati since 1939, and this is the first time, that anything like this
has happened. The health department records for 1940 to 1955 do not distin-
guish between nonparalytic and paralytic poliomyelitis, and to obtain an esti-
mate of the paralytic cases one would be justified in dividing in half the re-

ported number of cases, which (divided in half) ranged from a low of 8 in 1943
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to highs of 92 in 1954 and 54 in 1955 for Cincinnati and Hamilton County, The

incidence of reported paralytic cases since then has been 34 in 1956, 9 in 1957,

17 in 1958 and 30 in 1959, Our surveillance data indicate, however, the need
for critical, clinical and virologic studies, if other neural disorders, bearing
some resemblance to poliomyelitis, are not to be reported as poliomyelitis on
clinical grounds. In our opinion, facial paralysis should join the aseptic men-
ingitis syndrome in the category of clinical diseases that cannot be diagnosed
as poliomyelitis without supporting virologic evidence, The fact that other
enteroviruses have been implicated in human paralytic disease, emphasizes
the need of virologic studies in such cases also - and this is further supported
by the association in the present study of Coxsackie B 4 and ECHO 6 viruses
in two of the patients with paralysis, who exhibited no evidence of concurrent
infection with polioviruses. Poliomyelitis will officially never be eradicated
from any region in which cases of facial paralysis and sporadic cases of other
types of paralysis will continue to be reported as poliomyelitis on clinical
grounds without supporting virologic evidence.

While 1959 was the year of most extensive field trials with the oral,
attenuated poliovirus vaccines, 1960 was the year in which community-wide
programs of vaccination were carried out in many countries in an attempt to
eliminate the disease. According to a personal communication from Professor
M. P. Chumakov of the Institute for Poliomyelitis Research in Moscow, about
76 million persons received oral poliovaccine in the U. S. S. R. in 1960, and,

including other countries allied with the U. S. §. R., the total number is over
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100 million. In September of 1960 one of us (A. B, S.) visited Hungary and
Czechoslovakia, where extensive community-wide programs of oral vaccina-
tion were carried out, and had an opportunity to examine the results of their
extensive studies. Hungary, which has had recurrent severe epidemics of
paralytic poliomyelitis in recent years, did not have a single confirmed case

in 1960 during the peak months of July, August and September; the only 3
reported suspect cases, which were not confirmed, included one facial paral-
ysis, one transitory postinfectious myelitis with foot drop and incontinence of
stools and urine, and one transitory post-measles myelitis. Tests performed
by Dr, I. Domok and his associates of the State Institute of Hygiene in Budapest
on hundreds of stool specimens from young children showed that polioviruses
were not circulating, and a serologic survey for poliovirus antibodies on young
children in August yielded positive results in at least 94%, 96% and 96% respec-
tively for types I, II and III. In Czechoslovakia, where clinical and virologic
studies were also made of the few sporadic cases reported during the summer
and autumn of 1960, comparable negative results were obtained. In the U. S.
S. R. and East Germany, there was also an unprecedented disappearance of
poliomyelitis with only small numbers of sporadic cases being reported, and
the data regarding their confirmation have not yet been transmitted to us,
although Professor Chumakov indicated, in a personal communication, that
most of the sporadic cases reported after the completion of the oral vaccina-
tion program in a given region were not poliomyelitis. One of us (A. B. S.)
also visited Yugoslavia in September, 1960, where type I oral vaccine (prepared

locally from vaccine we supplied) was administered rapidly on a mass scale to
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more than | million children in more than 10 different regions where poliomye-
litis outbreaks began in July; in all instances the outbreaks ended abruptly in
accord with the known incubation periods of poliomyelitis in man. The results
of all these European experiences with oral, poliovirus vaccine in 1960, which
were transmitted to us, will soon be published by the investigators in each of
these countries.

The results reported in the present communication, taken together
with those in the various European countries mentioned above, indicate that in
oral poliovirus vaccine we now have a simple tool with which the complete

elimination of poliomyelitis can be attempted. Although the Salk vaccine

cases of
has prevented thousands ofﬂi'araiytic poliomyelitis in the U. S. A., thousands

of cases are continuing to occur annually in unvaccinated and inadequately
vaccinated persons. On the basis of the results obtained with oral vaccine in
1960, the future occurrence of such cases can be prevented by programs
comparable to or better than that carried out in Cincinnati in 1960. This oral
vaccine, prepared according to standards set up by the U. 5. Fublic Health
Service, has been accepted for licensure in the U. S. A. and as soon as
enough of it has been manufactured the following programs would offer the best
promise of the most rapid elimination of poliomyelitis from the country. Phase
one would involve community -wide oral vaccination during the winter and spring
months of the year of the largest possible number of persons, regardless of
how many doses of Salk vaccine they may have had, with special emphasis on

the pre-schoal children, who are the most important disseminators of polio-
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viruses, The purpose of this phase is not only to immunize those who are not
now immune, but also to break the chain of transmission of the polioviruses
and thus protect also those who failed to receive the vaccine., Phase two
would involve the continuing oral vaccination of all newborn children during
their first year of life as part of their regular medical care when they go to
their own physicians or clinics to receive the other immunizations. Only time
and future serologic, virologic and epidemiologic surveillance will tell, whether
or not, and, if yes, when it may be necessary to fortify this immunity by re-
feeding of vaccine.
SUMMARY

During the spring of 1960, type I oral, attenuated poliovirus was
given within a short period of time to 181,784 persons in Cincinnati and adja-
cent Hamilton County - 67,634 pre-school children, 111,127 school children,
and 3,023 adults. Most of the pre-school children, some of the adults, and a
small number of school-age children also received the type III vaccine at the
end of May, and the type II vaccine at the end of June. The vast majority of
the school children received the other two types of vaccine in November, 1960,
and January, 1961. There were no untoward reactions to the vaccine, and,

with the exception of one imported case in September, there were no cases of

poliomyelitis during the entire year in the entire area with a total population

of 942,000,
A serologic survey carried out prior to the oral vaccine program

indicated the presence of large numbers of very young children without
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poliovirus antibodies among the unvaccinated in the lower income families,
and also among those who have had 3 doses of Salk vaccine in the higher in-
come families, Among the young parents of the pre-school children in the
higher income families, 46% of the fathers and 25% of the mothers had not
received even a single dose of Salk vaccine. After ingestion of each of the
3 types of oral vaccine at monthly intervals, 100% of the pre-school children,
who were without antibody, developed antibody to all 3 types, and a marked
booster effect was also obtained in Salk-vaccinated children from higher in-
come families with various pre-existing levels of antibody.

Virologic studies on rectal swabs obtained from about 3200 children
at various times before and after the oral vaccine program indicated: 1) a
very low incidence of other enteric viruses at the end of April even among the
children from the poorest homes, 2) rather extensive spread of polioviruses
to unvaccinated, susceptible persons both within the family and outside, and
3) a rapid disappearance of polioviruses from the community within a few
months after the oral vaccine program.,

The results obtained in Cincinnati in 1960, as well as those being
reported from central and eastern European countries where community -wide
programs of oral vaccination were carried out in 1960, indicate that in oral

poliomyelitis vaccine we now have a simple tool with which the complete

elimination of poliomyelitis can be attempted. A program for elimination of

poliomyelitis from the U, S. A. is proposed,
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TABLE 4. - Level of Antibody Response by pH Test in Triple Negative Children

One Month After Receiving Types 1, III and II Oral Vaccine Separately at

Monthly Intervals

Note: All of the prevaccination sera tested in the unheated state by the

~ ecytopathogenic test were negative at a dilution of 1:8; they were
also negative when tested simultaneously with the postvaccination
sera by the metabolic inhibition method,

MNo. Doses Titer of Antibody for Indicated Type
Sera Age Salk Vaccine
Tested Years Before 1 I1 I
at D Oral Vaccine

Labora-
tory
A

0
0
1]
2
2
3
“ |
3

Labora-
tory
B

WwNOOODOOOOO

Legends on following page.
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Legends for TABLE 4.

n= the tests carried out in the two different laboratories are presented
separately because the titers obtained at Laboratory B were con-
sistently lower, and sera which they found to be negative at 1:8 were
very often positive by the cytopathogenic test in our laboratory at
dilutions of 1:8 or higher,

The titer 1536 means that both tubes at the 1:1024 dilution of
serum showed neutralization and higher dilutions were not tested;
accordingly the actual titer may be 1536 or greater,

Figure in parenthesis indicates titer of 32 or gtreater obtained in
Cytopathogenic test in which sera were not tested beyond a dilution
of 1:16,

The prevaccination serum of this child had a titer of 1:16 in the pH
test but was negative at 1:4 in the cytapathogenic test,

The titer of 1:3 was obtained in the same cytopathogenic test in
which the prevaccination serum was naegative at 1!2,
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TABLE 5, - Booster Effect of Oral Vaccine on Antibody in Salk-Vaccinated

Children Measured by pH Method in Laboratory A

No. Doses Age Titer of Antibody for Indicated Type in Serum

Salk Vaccine of - -
Befors Child Before Oral Vaccine After Oral Vaccine
Oral Vaccine Years 1 Il 111 1 11 111

4/12 1536"
5/12 1536
1 ; ' 1536
1 1536

68776 0—61——16
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POLIO VACCINES

TABLE 1l. - Cases with Neural Signs From Cincinnati and Surrounding

Hamilton C ounty Studied Clinically and Virologically from Beginning of

Oral Polio Vaccine Program in April to End of 1960

No. of Patients
Final Diagnosis

Vaccinated Unvaccinated

Meningitis - mumps

. %%
- aseptic

- H. Influenza
Encephalitis - (1 varicella; 1 ECHO 18)
Encephalomyelitis - Coxsackie B 4
- ECHO 6

Encephalomyocarditis (newborn) -
Coxsackie B 4

Infectious polyneuritis - fatal

Facial paralysis - Bell's palsy

Paralytic poliomyelitis - type 1 polio

Miscellaneous - lead encephalopathy,
drug poisoning, intracranial

hemorrhage, febrile convulsion,
otitis media, etc.

Tatal 26

This 25-year-old man, who had no contact with any orally vaccinated person,
spent the summer in Massachusetts and became ill September 10, within 13
days after returning to Cincinnati.

7 of these yielded non-polio enteric viruses - 1 each of Coxsackie B 2,
ECHO 4, ECHO 9, untyped Coxsackie A, and 3 unidentified.
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246 POLIO VACCINES

Dr. SapiN. May I hold onto it for reference in case any questions
come up later?

Mr. Roserrs. Surely.

Dr. Sasix. In brief, the results were that a communitywide pro-
gram under the American system of voluntary participation is quite
an extraordinary phenomenon.

If any of you have ever read of, or been in, a mining town where
ust one man was trapped, and there was still some chance of saving
is life, and eveerod in the community had stopped what they were
doing to try to help him, that was the type of spirit that was dis-
played in Cincinnati in response to the challen 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 spring the city could be freet{’of polio. The response of business
enterprises who gave up their advertising space in newspapers and
their time on radio ang television, the response of parent-teachers
groups and service organizations was the most extraordinary dis-
play of community spirit the people of Cincinnati have experienced.

Mr. RoBerTs, Ifow was this administered to the children, Dr. Sabin ?

Dr. Samin. 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 particular week that was set aside }or this
program and said that anybody who would come with their preschool
children during that time to their offices would get it. The vaccine
was supplied free, because it was prepared and tested with funds that
T'had from the national foundation, and the cost of its production was
gratis by the Merck, Sharp & Dohme Research Laboratories. The
physicians also gave it free. That was 265 doctors’ offices scattered
throughout the city becoming centers for administration of the vac-
cine to preschool children so that mothers wouldn't have to travel long
distances.

But for people who didn’t have their own doctors, the health depart-
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 during a brief session that was
set aside, and in 1 hour as many as 1,000 children received the vaccine.
A total of 111,000 school children received the vaccine in that way in a
very brief period of time.

Mr. Roserrs. Now, when was this vaccine prepared? How old
was it at this time?

Dr. Saein. 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 participation, then, was very gratifying, 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
immunii.'y later. Not a single case of polio occurred in the city or
surrounding Hamilton County during 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 Cincinnati, 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-
ticipate last year are now receiving the vaccine to maintain the
immunity in the community through the cooperation again of about
215 private )h?'sicians who are giving it in their offices to their own
patients, alull through clinics established by the health department.

This, then, was the result in one American community.

Rochester, N.Y., starting a little later, carried out another such
program which did not work out as well because they did not have
enough time; they started 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 private
physicians. Everything was done in clinics. And it rained for 4 of
the 7 days of the week that they set aside for this program.

At the present time the Yale University Department of Public
Health 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 been engaged in study-
ing very carefully the response of an American community.

In the eastern and central European countries last year, where
communitywide progams had been carried 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 that occurred, it can be said
that 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 after July 1, 1960.

My conclusion, sir, is that the studies of 1960 on communitywide
programs in countries outside of the United States, and especially our
own experience in Cincinnati, makes me believe that this procedure
provides a means for the complete elimination of poliomyelitis that
gives us the most reasonable hope of finishing the job. The job was
started with Salk vaceine, and a tremendous amount of paralytic
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. Roserrs. What are some of those reasons, Doctor !

Dr. SapiN. 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
fairly large proportion of the American population with Salk vaccine.
Three doses of the Salk vaccine, as has been reported by the Public
Health Service, is about 80 percent effective. Four 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, furthermore, it would still take
many months and usually longer to administer the four doses, so that
the very young children, beginning with a few months of life, by the
time they get to be 1% years of age may not be as well protected
as they ought to be.
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But even with four doses of Salk vaccine you would still be protect-
ing only about 90 percent of those who receive the vaccine. It has no
effect on the spread of the virus in the community, and does not pro-
vide a means of breaking the chain of transmission of the paralyzing
viruses in the community.

Now, this is a function which is fulfilled, it has been demonstrated,
with the oral vaccine. It can break the chain of transmission and
thereby protect the parents of children who for one reason or another
have not themselves been vaccinated with Salk vaccine, and can also
protect. indirectly those in the community who have not received the
vaceine.

In Cincinnati, we found that almost 50 percent of the young fathers
of preschool children have not had even one dose of Salk vaccine.

Mr. Roserrs. Yesterday you were quoted as having said that the
Sabin vaccine could be produced much cheaper than the other type
vaccine. Would you go into some of the processes of manufacture
which you think make this possible?

Dr. Sapin. I have supplied the strains of vaccine and the manu-
facturing process to every pharmaceutical company in this country,
Canada, Europe, and elsewhere that has asked for it, and there have
been many of them.

And I am in intimate contact with their experiences.

The oral vaccine is made from the same kind of tissue culture as
the Salk vaccine. And these tissue cultures are made from the
kidneys of monkeys.

Now, while one cubic centimeter of such a culture fluid provides
only one dose of the Salk vaccine, one cubic centimeter of such a cul-
ture fluid has already, not just in the laboratory, but on the basis
of actual manufacturing experience, supplied as much as 100 to 500
doses of the oral vaccine.

I know that at least one pharmaceutical company producing the
vaccine in Great Britain, has obtained in series results such that the
kidneys from 1 monkey have given anywhere from 500,000 to 2 mil-
lion doses—1 monkey yielded as much as 500,000 to 2 million doses
of the oral vaccine.

Now, I do not expect on this basis that the cost of the oral vaccine
should be one one-hundredth as much as the cost of a single dose of
Salk vaccine, because in the production of the oral vaccine a certain
proportion of the tissue is not used. About 25 percent has to be set
aside merely for observation, a certain number of monkeys have to
be discarded because the tests do not justify their inclusion.

But even if you have one-third left—I know that that is possible—
one-third of all the monkeys that you use, ending up with usable
vaccine, and this is usable vaccine by the American criteria—the
U.S. Public Health Service criteria—you still have many millions
of doses from small numbers of monkeys that you process.

Now, I know that the cost of a product is influenced by many
factors. Mass production is always different than model production.
Therefore, if a company only makes a hundred liters of vaccine and
tries to charge off the cost of all the initial tests that are required
to fulfill the license requirements, that would 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 that 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 1 asked whether or not
it would be considered unbusinesslike, even if it would be humani-
tarian, to spread out the original investment over many years so that
the first vaccine that became available would not be so much more
expensive than subsequent mass-produced lots. Well, he told me
that in business, as in other things, 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 that reason that I believe that if these factors are taken
into consideration the cost of oral vacecine 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
later on.

In saying this, I am not merely guessing and pulling these figures
out of the air, but this has already come under consideration, and 1
would like to document it with the following experience :

One of the pharmaceutical companies in Great Britain already has
about 50 million doses of each of three types that it is ready to dis-
tribute, made according to British requirements. Governments in
Latin Ameriea, such as Brazil, Uruguay, and others have for a long
time been interested in starting such programs in their countries.

And this eompany 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 that low level.
I think it is pessible to produce it at that low ﬁrioe, and it would be

of greater importance even in other parts of the world than in our
own to have this vaccine produced at the lowest possible price so
that it can be made available to the largest number of people in the
shortest possible time.

Mr. Roserrs. What countries seem to have the highest incidence of
this disease?

Dr. Saeiy. Countries that are using the least Salk vaceine, are
among the highest. And countries that are just 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, Egypt, in 1957-58, in 1 year, had admitted to its Cairo
Hospital 1,700 children with paralytic polio, most of them under
3 years of age. Israel in 1958 also had, despite the extensive use of
Salk vaceine, almost 700 or more cases of paralytic 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 during
World War II, I was called to Tientsin in 1946 because of an out-
break among our Marines that turned 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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investigation as to the possible occurrence of polio in China. In
Tientsin, there was no polio among the children at the time and the
local doctors didn’t know of any in the area for many years.

But there was evidence that the polio viruses were spreading among
the population without producing obvious disease.

Last year, as part of our U.S.S.R. exchange program, 1 went to
Moscow along with representatives of the Public Health Service who
are here present. And one of the representatives from China said
that for the first time since 1952, I believe it was, or 1953, they have
begun to have epidemics involving thousands of children in Chinese
cities. Japan has been having more than before. European coun-
tries that are just emerging hygenically, Middle Eastern countries,
and in Africa, where it has been a relatively low-incidence disease,
with the larger movements of population and travel there are also
epidemics of polio appearing with greater frequency.

Mr. Roserrs. Does this seem to be worse in the tropical countries
than it is in temperature zones ?

Dr. Sapin. It is not worse in tropical countries. The viruses seem
to spread throughout the year, and those who become infected get it
very early in hife and usually become immune without getting the
disease.

And up until recently the price they paid in paralysis for the natural
immunization was low.

But, again, for reasons that might require too much technical anal-
ysis, tropical and subtropical countries are beginning to have epi-
demics to an extent that they have not had before.

Mr. Roserts. Now, you mentioned that the largest program of
immunization had occurred in the U.S.S.R.

Dr. Sasin. Yes, sir.

Mr, Roserts. Are you familiar with the manufacture of the vacecine
in Russia !

Dr. Sasin. Yes, sir.

Mr. Roserrs. Do they use the same methods that are used by the
pharmaceutical people in this country who make it ?

Dr. Sasin. Tﬁz methods of production are the same; some of the
tests are not the same.

Mr. Roeerts. We had some testimony yesterday that with your
vaccine comes the problem of eliminating the simian viruses. Would
you go into thisa little bit?

Dr. Sasin. Yes, sir.  While there are many viruses in the intestinal
tract of monkeys, just as there are many in that of man, the cultures
that are repared from their kidneys have a relatively limited num-
ber. And, actually, with quarantined monkeys that are used for pro-
duction of this vaccine, only two agents or viruses, one of them known
as vacuolating and the other as foamy, have presented problems, be-
cause they are not in the intestinal contents of the monkeys, but be-
cause they remain in the kidneys of the animals without doing them
s.n'i: harm,

he vacuolating virus, about which we didn’t know until about
10 or 12 months ago because it took a very special African monkey
tissue culture to show up its presence, has been administered now by
mouth to millions of cllli!dren, and we know from studies that we
have carried out, also from studies that have been carried out in Eng-
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land, that when it is taken by mouth it doesn’t multiply, and it doesn’t
have any demonstrable effect in the children. p

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 that it is not there unless you actually test for it.

But let us assume that the vaccine that we want to use in this coun-
try shall be free of any demonstrable agents other than the polio
virases. I will go along with that; I will not argue with that. That
does not mean that you cannot make vaccine under those conditions.
You can. Because all it means is that monkeys which happen to have
this particular agent in their kidneys you do not use. And instead
of being able to use every 75 out of 100 monkeys that you process,
you may be able to use only half of that number, or 25 or 30. That
still does not prevent one from making this vaccine under those con-
ditions. It has been made in Great Britain 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 that as an obstacle in itself to the production of
vaccine; it just means you throw away some material that you might
oth-rwise use.

Mr. Roserrs. Now, assume that the agent is not removed in the
manufacture, what could be the results to other parts of the body?

Dr. Sasin. This is not a theoretical question, sir; it is one that can
be documented, because, as I said, milllions of people have received
vaccine with this agent in it. Nothing happened. It is just like

yutting it down the drain, because it is swallowed, it doesn’t multiply,
1t is excreted, it goes out, and nothin r}ml‘)pens.

Some of the countries have decif[;!(l that it is not important to test

for this ][m.rl icular agent, and are using vaccine regardless of the pres-

ence of this agent.

I think that that is true of the Soviet Union.

I have just had word that in Yugoslavia, where they have also
started to make vaccine from my strains, and they have now given
their own manufactured vaeccine, 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 vacecine produced from
my strains by a Belgian company without requiring tests for this par-
ticular agent.

We have no evidence that it causes any harm whatever, or that it
multiplies.

Mr. Roserrs. 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 biocchemists who was here on the panel. And
if I remember correctly, he said that if these agents were not removed,
we might have a problem of—I don’t know whether he used the term
hepatitis, but I believe he said there was some danger of possible liver
damage or kidney damage.

.Dr. Saeix. Without ﬁlowing 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 Iln'nl)]f-m of hepatitis virus (jaundice) for which
we have no tests at the present time, and cannot be sure whether it
is in there or not.

Mr. Roeerts. Doctor, yesterday we had quite a bit of discussion
about why no applications have been filed for licenses to manufacture
the Sabin vaccine in this country. I might say that we did have some
testimony that indicated that the applications would be made within a
short time; we had testimony to the effect that 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 knowledge
of whether any of the pharmaceutical firms are planning to file such
applications.

Dr. Samin. T have been in close touch with pharmaceutical com-
panies ever since the International Conference in 1959 here in Wash-
ington, which indicated that the field trials were coming along so well
that the possibility of using oral vaccine was imminent.

A pharmaceutical company cannot begin to prepare vaccine which
it could submit for license here until it knows the final requirements
that it will have to fulfill. It has been said that with all the good
intentions of the committee working for the Public Health Service,
there were a series of recommendations, one following the other, that
read more like research projects than directions for how to make a
vaceine.

Now, there were those forward-looking individuals or groups who
began to work before the last “t” was crossed and “i” dotted. But
there were others—and I think 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 for licensure.

Now, these final requirements are yet to come out at the 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 :lpﬁ)l'opt‘iﬂting money
for actual production until he could read those final requirements an
calculate what his investment would have to be.

I would say that that is one reason, but only one of many other
reasons.

Until about 10 days ago I was not very optimistic that 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 attitude would still be the same.

But after a conference that 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, that 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 this, and if the tremendous
effort and investment that they are putting into their England plant
continues to yield as much vaccine as they are now produeing per
month, and if their vacecine passes—you notice all the “ifs” that I put
in—if their vaccine fulfills and passes the licensure requirements, that
company alone may be supplying by the end of December in my esti-
mate, and up to about March 1962, either 40 to 50 million doses of
each of the three types, or, if 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 production of this vaccine. I
should like to make it clear that whatever agreements I have, I
counsel with all pharmaceutical companies without any monetary re-
turn whatsoever, either personal or institutional or any otherl?:iud,
and that of the five that approached me one decided not to continue
after making a very great initial serious effort, because they believed
that they couldn’ do anything until they read the final requirements.
Another company that started building a separate production plant
for this also decided against even starting until the final requirements
were published. A third company—I hope I have got all my fingers
all in order—a third company decided that they would play with it
and see if they could make small lots of vaccine to fulfill the licensure
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 putting an effort into this in this country, but they
started rather later than the English company, and I am sorry to say
that in my contacts with them they are more inclined to complain
about the rigidity of the U.S. Public Health Service requirements than
saying, “This is a fact of life, and we are going to work with it,” as I
know it can be worked with.

Now, some of the companies have indicated that 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
oceur,

When you go out and give anything to 10 million children, and then
observe them over a period of several months, we know that 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 that this is the sort of thing to be expected, they fear
that 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 that
clarification of policy of what will be needed in the way of oral
vaccine in this country and elsewhere, and the final publication of the
U.S. Public Health Service requirements, which are imminent, may
influence subsequent policy in this direction.

68776 0—61——17
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But, as:(;sgurds 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. Roserts. Yesterday, it was testified by one of the witnesses
that the oral vaccine was complementary to the Salk vaccine rather
than competitive with it.

Would you care to comment on that statement

Dr, Sasiv. Mr. Chairman, I hope you will permit me a philo-
sophical introduction. Among people of good will and equal informa-
tion there may be justifiable leHereuces of opinion regarding strategy
and tactics.

Now, the recommendations for how the two vaccines are to be
used ultimately that 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 friends, for whom I have the
greatest respect and admiration, and it is no reflection on them at all
1f we differ in strategy, because even in military operations generals
who are supposed to be equally informed differ in strategy.

Now, with that introduction, I would like to tell you why I believe
that 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 this 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 that during the months of, let us say, November to May
or June 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 that way, poliomye-
litis might be brought to astop within a given season.

Now, this would naturally involve perhaps some changes in the
usual mode of administering immunizations to children, in com-
munities. But after that, the best way to continue is to give the
vaceine to children as they are born during the first year of life as
part of their regular medical care when they come to their own
physician—or clinic if they have no physician then that would be the
\\'aiy to maintain 1t. \ LN

would like to point out that this particular recommendation is
also the recommendation that 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 peolple yesterday in which precisely this

rocedure has been recommended for the use of oral vaccine when it
becomes available,

This committee also agreed that when that is done, there is no need,
no scientific need, also to use the Salk vaccine or other immunization
until further notice.

Mr. Roserts. In other words, you are saying that it is comple-
mentary in the sense that a Ford antomobile is complementdry to a
Chevrolet automobile?
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Dr. Samiv. That is a very vivid way of saying it. But I would
say that there is one modification, that at a time when you didn’t
have enough automobiles but you also have horses and buggies, you
should use both and in that way they would be complementary.

But as soon as we can get mass production to give us the auto-
mobiles, I think that horses and buggies have a place for sport.

Mr. Roperrs. You described the very fine community effort made
in Cincinnati, with the complete cooperation of the local physicians.
Do you think that you would find the same climate in other com-
munities, or do you think that it will require energetic leadership
on the part of organizations such as the American Medical Associa-
tion to bring about a similar climate?

Dr. Samiv. I have already had some experience which makes me
believe that a formal consideration of such programs by the leadership
of the American Medical Association, the Academy of General Prac-
tice, would be most helpful as a guit\e to individual county medical
societies.

I do not have documents with me, sir. I was attending a cancer
conference yesterday in New York when I was called to this meeting.
But I can supply it. Some months ago the president-elect of the
American Medical Association was asked whether or not any modifica-
tion in the usual patient-doctor relationship that might be required
in an initial communitywide program would draw any objections,
basic objections from the American Medical Association. And he
expressed himself that he could see no reason why it should.

After the Atlanta January 23 meeting of this year, the officers of
the Academy of General Practice—I understand they represent about
24,000 general practitioners in this country—released a statement re-
garding their endorsement of the use of oral vaccine, and they also
asked me to make a recording for them on the way in which T thought
it ought to be used.

And I, essentially, gave the recommendations of subcommittee No, 1
to the Surgeon of the Public Health Service.

Now, wrly do T think it would be helpful to have the leadership of
these important organizations provide a guide to the county medical
societies in this country ?

There are some of the officers in county medical societies who regard
the free administration of the vaccine in the schools as a breach of the
usual medical practice, and, as a matter of fact, in Cincinnati the
county medical society—this is no secret, because it was published in
all the Cincinnati newspapers—came out against the free administra-
tion of the vaceine in the schools under the supervision of a physician.
And the board of education, board of health, and city council took
that into consideration, but decided nevertheless that this was a public
health function, and that if 110,000 or so children could receive the
vaccine very easily in an hour, that the end of public health would be
achieved much better that way than have them go individually to so
many doctors.

In some areas, the county medical societies have had no objections
to this whatever.

In New York State, for example, I was informed by Dr. Hilleboe,
State health commissioner, that the county medical society had no
objection to it being done that way in Rochester, N.Y.
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In Middletown, Conn., I was informed that there was no objection.

There are differences in local opinions. I think that 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 that 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, after that, the vaccine
will be given during the course of the first year of life of children as
they are born, as part of their regular medical care.

When a child i1s taken to the doctor to get whooping cough and
diptheria shots it can get a few 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. Roeerts. Doctor, if you have concluded your main statement,
I think at this time the Chair will reserve any other questions so that
the other §ent1emen here may have an opportunity to ask whatever
questions they have in mind.

The gentleman from Minnesota ?

Mr. NerseN, No.

Mr. Roserts. The gentleman from New York?

Mr. O’BrieN. I have just one question.

Doctor, how much after 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. Sapix. Mr. O'Brien, if 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 would it take for some of the
American companies that are now tooled up to go into production to
provide large quantities of the vaccine?

I have asked that question in advance of one particular company
that said that they were making just enough vaccine to fulfill the
licensure requirements. And they said that if they had assurance
of a market—so that the investment they would put in they could
get. back by selling the vaccine—they could exp:mc‘ their production
now, so that 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 that much, because they are all set up to go.

Mr. Roserts. Mr, Thomson ?

Mr. Tromson. 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, Sasin. Yes, sir.

Mr. TuomsoNn. The cost in the early stages was double what it is
at the present time, isn’t that correct ?

Dr, Sapin, I understand that that was the case, or more,

Mr. Tromson. And in your estimate were you thinking of the
original cost or the present cost?! In other words, how many doses
of this vaccine will $1 million reasonably be expected to buy?

_ Dr. Samiv. 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 of ultimate mass pro-
duction, then it 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 itseff is not the only social problem connected with
elimination of polio by vaccination. I have had many letters from
people all over the country, after publication of an article that I was
asked to write by the American Medical Association entitled “Ten
Facts 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 of them,
2o to their 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 that 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
that while poliomyelitis has not been eliminated from the middle and
higher income groups by Salk vaccine, it has been so disproportion-
ately diminished in them, so markedly and so disproportionately
raised in the lower income groups that it is now almost a matter of
socioeconomic status, and it 1s 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 spirit against Qublicly
saying, “I am in a category where I can’t afford to get it.” Some of
the people have written me that 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, that the 3 cents or
the 30 cents may be a small matter when it is compared to $5 per dose
ultimate cost to the recipient.

Mr. TuomsoN. Thank you very much, Doctor.

Mr. Chairman, I would just like to observe that we have in the
audience this morning Dr. Gunnar Gunderson, former president of
the American Medical Association, with some of -his contemporaries
in the State of Wisconsin. I don't know whether he expects to testify
or not, but we are pleased to see him here.

Mr. Rogerrs. Thank you, Governor.

We are certainly happy to have you, Doctor.

The gentleman from Florida ¢

Mr. Rocers of Florida. Dr. Sabin, I enjoyed very much your testi-
mony, and I am grateful to you for giving us the benefit of your views.
And, of course, we take pride 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? aan you just give us a little testimony on that?

Dr. Sasin. Yes, sir.
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The administration is a matter of convenience. In Cincinnati, we
had to set up our own vaccine distribution, and so we diluted the vac-
cine and put it in an eye dropper 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 eandy ball. And
you have had some testimony about that yesterday, I understand.

Mr. Rocers of Florida. Yes; we saw it.

Dr. SaiN. Which makes the distribution particularly for children
over 115 to 2 years of age, those who have their 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 details of the engineering problems that are
involved in getting it to come out just right.

I myself was interested in testing how uniform the dose was in
such candies, and I tested 130 individual pieces of candy and found
that it was exactly what they said it was; it was uniformly dis-
tributed, 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 distribute 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 mn your mouth, you have got your own
candy. And what I am particularly concerned with is that the pack-

age should not cost more than the vaccine.

Now, so much for the different ways of administering it.

Now, about the three 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 fnl]m\'in{: reason : The multiple doses of Salk

1

vaccine are needed to build up the immunity, because this is a killed
virus vaccine that does not umltiplrv, and you have to build up the
immunity with larger quantities of it over a period of many months.

The three different doses of oral vaccine represent the three different
ters 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 paralytic disease, and with few exceptions,
for most of the epidemics. And when you have taken one dose of
the type 1 oral vaccine within a matter of a few days, certainly within
a matter of a week, you already have immunity against that most
im’Fortnnt type of polio whether or not you take any more doses,

he 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 interfering viruses in the intestinal tract—and our
study in Cincinnati showed that during the spring that was no
problem—the best results are achieved by giving them separately at
4- to 6-week intervals,

On the other hand, studies that we have carried out in subtropical
and tropical countries on a really extensive scale show that at any
one time the children are full of all sorts of other viruses in their
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intestinal tracts which can interfere with the proper effectiveness of
the oral vaccine unless you use old military tactics, which are that 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 intestinal tracts of the sus-
ceptible children, and then the children spread it one to the other.
Under those conditions, it was found—and this was carefully studied
in a city of 100,000 in Mexico in 1959—under those congitious 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 administration of the three types separately
does provide the best approach on the basis of our present knowledge.

Mr. Rocers of Florida. May I ask how long you do feel that this
vaccine is effective?

Dr. Sapry. The absolute determination of how long it will be ef-
fective, in my opinion, will not be possible until communitywide pro-
grams have been carried out, so that the circulation of the naturally
occurring polio viruses has been cut down tremendously or completely
eliminated, so that natural 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 yaccine in
1957, and also on some of their playmates—they were captive guinea
pigs on whom I could carry 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 that, 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. Rocers of Florida. Now, I should like to ask as to the progress
for licensing that we are goingthmugh in this country which I under-
stand, of course, is at a high level—and it may be that we have moved
as rapidly as we possibly can in licensing ]Poho 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
understand we have others, and what should have been done with
licensing requirements ¢

Dr. Sani~. I hope you will permit me to overlook the past entirely.
1 do not want to say what I would have done in 1958 or 1959 or 1960.
1 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 that the
requirements will be published.

I think, first of all, to help our 1]:]1au'muceutiv:tl companies in their
planning, a clear statement should be made as to whether or not Salk
vaccines will have a large place in immunization against polio, once
live vaccine becomes available, so they can plan.

You now have six companies or so making Salk vaccine. If they
find out that the opinion of the people who have studied this question
is that once immunization is ca rrierlpout, let us say, in accord with the
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recommendation of the Subcommittee No. 1 of the U.S. Public Health
Service there will be little place except for individual preferences for
Salk vaceine, they would modify—they would not, naturally, continue
with intensive activities with a product that would not have much use.

That is point No. 1, to clarify how it will be used and what the
place for the different vaccines will be.

Mr. Rocers of Florida. That is by the Public Health Service?

Dr. Sasin. I think if the Public Health Service adopts the recom-
mendations of Subcommittee No. 1, that is spelled out there, I think
that would have a great deal of influence on planning, both medical
and commercial,

Point No. 2, perhaps, individual companies will deny in public that
they will not put 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 that if we could plan not only for the
production of small lots but for programs that would 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 part 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 that we can get such production started in this
country even though I am very hopeful that the vaccine production
by Pfizer in England may be a very excellent source if it passes the
licensing requirements.

It is for that reason that 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 that I think it is a small step, a:lJ I think that 1t is
a small step, also, if we consider that it is to be 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 that 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
after you think you have an epidemic; to my mind an epidemic re-
serve would not be the best way to use the oral vaceine.

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 Health Service and to plan in the light of the fulfillment
of that program rather than the small step of a million dollars for only
a small part of it.
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Mr. Rocers of Florida. May I ask you a question as to the Subcom-
mittee No. 1 of the Surgeon General: Is that subcommittee a perma-
nent, one or one that was formed at the conference in Atlanta?

Dr. Sasiy. You have the record on that, sir. This is a committee
that 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 that in your documents.

Mr. Rocers of Florida. 1 wonder if you could give us your thoughts
or, at least, recommendations for the future to improve or step up, if it
is necessary, the determination of requirements for licensing ?

Dr. Sapin. Mr. Rogers, I think there may be justifiable differences
of opinion in requirements for licensing, but I would not want any dif-
ferences of opinion about that to be an obstacle in the way of imme-
diate operation.

I think that 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 British require-
ments, once the product is made, free of other viruses, except the polio
immunizing viruses in the vaccine, no extensive tests on c 1ildren, 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 vaceine, which is an entirely different product,
five consecutive lots must be tested. And that is really a very terriffic
iob. It can be done. And it will be done and it will not be an obstacle,
yut T would say that if the Public Health Service wants to have some-
thing for epidemic use in 1961, they may have some lots that would
actually be available in June and July if the letter of this requirement
of having all five consecutive lots fulfilling this particular 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 1 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 it should
not be an obstacle.

Mr. Roaers of Florida. Do you recall offhand how many cases of
polio we had in this country last year?

Dr. Sasin. I may be off on the fourth digit—it was 2,000-some-odd
which was very, very gratifying.

Permit me, if 1 go beyond your question and say that in 1959, how-
ever, it was 6,200. And that in 1960, also, in the American territory of
Puerto Rico, with only a population of 2.5 million or so, there were
close to 500 paralytic cases. And that we have no way of knowing
whether it be less in 1961 or more, and more in 1962, but that it will
continue and that it may continue to be greater in proportion to the
extent of vacecination of the population, there is no question at all.

Canada produces as good Salk vaccine as we do in this country, I
know. It isa nation of 17 million. In 1959, they had close to 2,000
cases of paralytic 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




262 POLIO VACCINES

multiply this for 180 million, and there is, at least, a potential that we
might face.

Mr. Rocers of Florida. Will you reiterate for me the countries that
had no cases where the oral polio vaccine had been used last year during
the polio season? I believe you cited two examples.

Dr. Sapiy. Czechoslovakia, Hungary—I mentioned only those
two, because there careful tests for confirmation of suspect cases were
carried out.

This is, also, true in some of the republics in the Soviet Union
where tests were carried out.

A report on what happened there, particularly, on what happened
in Czechoslovakia, will shortly be published in the Journal of the
American Medical Association. Manuscripts were sent to me, I
transmitted them to the editor, and he will publish it.

Also, a preliminary report on just what was done in the Soviet
Union will appear in a forthcoming issue, perhaps in a week or so,
again in the .}mmml of the American Medical Association. So it
will be on record.

Mr. Rocexs of Florida. As I understand it, it is your feeling that
with the children in an active program in this country, especially
using the oral polio vaccine, we can approach a record of almost
wiping out the disease ; in other words, certainly reducing greatly even
the polio that now exists ?

Dr. Sapix. T would say that this is not a theoretical, but a prac-
tically demonstrable possibility; on the basis of achievement in dif-
ferent areas where that was done, we have good reason to expect
just that.

Mr. Rocers of Florida, That is very encouraging and I hope we
will, and I feel sure that subcommittee, Mr. Chairman, will do what
it ean to see that this gets on the crash program.

Mr. Roserts. Doctor, when Salk vaccine was first used, was there an
assured market for it?

Dr, Sasin. The definition of an “assured market” is one I would
not like to attempt. I think Mr. O’Connor is sitting behind me and
you will have an opportunity to question him.

I think the National Foundation did a very fine thing during those
days. There was no vaccine at all. And while he will quote the
precise figure that the National Foundation invested in cooperation
with the manufacturers even before the field trials were finished to
make sure that they would continue in operation so that as soon as it
was licensed there would be some material to use, I cannot help,
personally, but feel that that was a great impetus; and the paralysis
and death that this prevented far outweighed the cost to the National
Foundation, which 1s, after all, the American people who supply it
with its money.

And when you consider the cost of caring for one paralyzed person,
child or adult, every case that is prevented repays ultimately even in
dollars and cents the investment that you make in preventing it.

Mr. Roperts. You have had quite a bit of experience in the interna-
tional health field; in fact, I would say you are one man who has
had to do with internaticnal health. Do you think we would be
crippled in our international relations unless we get the oral vaccine
manufactured in a short time?
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Dr. Sapix. Mr. Roberts, “crippled” is a strong word. By com-
parison with all of the other problems in this world, I know that
polio is a relatively little problem. But if we tackle the little problems
one by one, they add up. :

1 would not say that lack of oral polio vaccin would eripple our
international 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 that it would be a very good idea if the United States could help
countries that cannot help themselves with immunizing material
against poliomyelitis.

I think that 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 rate 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 1t
away free, I discovered that East 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 Organization that
this, indeed, is one of the functions for which the World Health
Organization was set up, to help countries that cannot help them-
selves with the elimination of poliomyelitis.

And my proposal included two steps:

One, that all of the nations that made more vaceine than they could
use for themselves should contribute it to the World Health Organi-
zation. And then have the World Health Organization give it to the
nations that need it and cannot afford it.

And the other is that the World Health Organization train key
personnel.

But I am afraid we are not in position now to contribute anything
except a promise,

Mr. Roserts. You will remember last year this committee had a
part in passing legislation which earried out Senator Hill’s bill which
authorized such a propesition on research, but did not authorize to go
into the field of preventive medicine. Do you think that on the basis
of international Hu':llth research such a bill could be used as a vehicle
1::{:;1111\0[0 the use of the oral yaccine!?

dr. Sasix., 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 that exten-
sive use on a communitywide basis in some subtropical or tropical
areas, in underdeveloped countries, will quickly stop the further 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 year or 2 years. %’nliu has existed with mankind since earliest
evolutionary times and I am not so naive to think that 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 international health research contribution and one which this
country could very profitably contribute.
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Mr. Roperrs. Thank you, Doctor. Any more questions, gentle-
men ?

Again, T want to express the thanks of the Chair and the members
of the subcommittee for your appearance here today. You always
contribute to our hearings and to our work.

(Dr. Sabin submitted the following documents for the record:)

LARE JAackson, Tex., January 30, 1961.
ALBERT B. SamiN, M.D,,
University of Cincinnati,
Cincinnati, Ohio.

DEAR Dr. SABIN : As a mother of four children I want to compliment your
excellent article about oral vaceine. I cannot tell you in words how grateful
I am for this opportunity to immunize my children, my husband, and myself.

It is so sad that this vaccine is not yet available to us. I am especially con-
cerned because this is the time when our booster shots are due. Do you know
that in order for the six of us to get his booster that our doctor will charge us
$25. To me this seems an appalling sum. Especially since I know it is avail-
able for something like 10 cents a shot. We are not hungry ; however, it is
not easy to stretch the salary my husband makes.

Yes; there is something like relief in this community where if you obtain your
doctor's signature saying you are in need of medical care and are financially
destitute the county will give you care. We do not need this kind of help. What
I'm saying is that in order to help yourself you must pay, pay, pay. Can't
there be a balance somewhere?

Why am I writing this to you? You are indeed a dedicated man and thank
you for thinking above yourself. You are urging the masses to get their shots—
to fight polio. Well, I, for one, want to show you that it is not always as easy
as it may seem.

Sincerely yours,
Mrs. H. L, WoLr.

THE CHILDREN'S HoSPITAL RESEARCH FOUNDATION,
Cincinnati, Ohio, October 22, 1960.
Dr. L. E. BURNEY,
Surgeon General, Public Health Service,
U.8. Department of Health, Education, and Welfare,
Washington, D.C.

Dear Dr. Bur~Ney: This letter is about two closely related matters, which
Your early departure from Atlanta on October 11 prevented me from discussing
with you in person. These two matters are:

(1) A plan that would stimulate American pharmaceutical companies to pro-
duce the relatively small amounts of live, oral polio vaccine needed in the United
State, and at the same time—at little extra cost if any—to provide a large sur-
plus that the United States could distribute (through WHO or directly if need be)
to economically underdeveloped countries that need it but cannot afford to buy it.

(2) A plan that the United States may find advisable to propose at the next
World Health Assembly, for the WHO to develop a program to help those nations
that cannot help themselves in the elimination of poliomyelitis from their own
countries,

REASONS FOR URGENCY IN CONSIDERING SOME PLAN FOR STIMULATING PRODUCTION OF
LIVE POLIO VIRUS VACCINE IN THE UNITED STATES

(1) Properly organized communitywide programs utilizing oral polio vaceine
in the winter and spring of 1960 in the United States and elsewhere have resulted
in the complete or almost complete elimination of poliomyelitis during the

960 season.

(2) Inquiries that I made, just hefore the October 11 meeting in Atlanta, of
the American pharmaceutical companies that have expressed their intention
to produce vaccine from my strains indicated that—

(a) Pitman-Mpore—management had not yet given orders to start.

(b) Wyeth—are working on a minimal scale.

(¢) Lederle—had very few monkeys in quarantine and work on small
scale was only starting at end of October.
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(d) Pfizer—in their plant in England are far ahead of the others, but are
not prepared to start large-scale production without some sort of contract.

{3) On this basis, unless something is done very soon, there will not only be no
oral vaccine for licensure prior to the 1961 polio season but it is very doubtful
that enough vaccine will be available by the end of 1961 to implement plans of
communitywide programs, currently under consideration by the TU.S. Public
Health Service, that might be put into operation prior to the 1962 polio season.
Failure to achieve this will be paid for with thousands of preventable cases of
paralysis and death in the United States.

(4) Only about 1,000-2,000 liters of oral vaccine of each type (total of about
8,000-6,000 liters) would be needed for the initial phase of communitywide
programs in which about 100 million children and young adults could be vac-
cinated in the United States.

This relatively small amount should be compared with the approximately
80,000—100,000 liters of Salk vaccine that American pharmaceutical companies
have been making annually in recent years. The Salk vaccine has recently
been sold to public agencies at 10 cents per cubic centimeter—and 1 cubic centi-
meter of oral vaccine, made from the same kind of tissue culture as the Salk
vaceine, would be sufficient for 50 to 100 doses.

If the oral vaceine (which can be readily stored in the frozen state for many
years) were made in quantities comparable to those of Salk vaccine, the price
per cubic centimeter may be somewhat greater but-probably not more than twice
as much (based on an assumption that 50 percent of the lots might have to be
disearded for one reason or another). If production were limited to the very
small quantities needed by the United States, the price would undoubtedly be
very much higher if the pharmaceutical companies are to recover their expendi-
tures and make a justifiable profit. (Automobiles produced in small numbers
are invariably much more expensive than those which come off the assembly line
in mass produetion.)

(5) I am suggesting that the Federal Government subsidize, by contract to buy
or otherwise, the production by American pharmaceutical companies of at least
80,000 liters of the oral vaccine. This, in my opinion, may achieve the following :

(a) Provide the necessary business incentive for American companies to
produce the vaceine; ‘

() Provide not only enough vaccine for the first phase of communitywide
immunization programs, which holds the promise of eliminating poliomye-
litis from the United States in 1 year, but also enough for at least several
years of the second phase, which involves the immunization of newborn
children during the first year of life;

(¢) Permit the United States to use the surplus vaceine in a truly human-
itarian way, as part of its international health program, to help those
economically underdeveloped countries that want it and cannot afford to
buy it.

(6) This plan would probably not involve the expenditure of much more
money than public agencies (State and city governments, efc.) are now spend-
ing annually for the purchase of Salk vaccine. In 1959, public agencies bought
about 26,000 liters, and from 1955 to 1960 a total of about 166,000 liters.

{7) Whether it be this plan or some other plan, unless something is done soon,
the U.8. Public Health Service may develop fine plans for the elimination of polio
from the United States with the aid of the oral vaccine—only to find that there
is little or no vaceine to use.

BAOKGROUND AND PLAN FOR PROPOSAL AT NEXT WORLD HEALTH ASSEMBLY REGARDING
ROLE OF WHO IN ELIMINATION OF POLIOMYELITIS ON WORLDWIDE BCALE

(1) The pilot study which I carried out together with my associates in
Mexico in the city of Toluca (pop. 100,000) showed the effectiveness of two
trivalent doses of oral polio vaccine in immunizing the susceptible children under
conditions of most massive natural infection with poliomyelitis and other entire
viruses. The Toluca experience reported in the JLAM.A. (Aug. 6, 1960), 173:
1521-1526, can serve as a model for such vaccination programs in most eco-
nomically underdeveloped countries.

(2) Many economically underdeveloped nations have in recent years been
suffering from epidemics of infantile paralysis, and on the basis of inquiries
that I have received from India, Egypt, Africa, Latin America, etc., there is a
desire to use the oral, live polio virus vaccine for elimination of poliomyelitis
in their countries. Most of these countries either cannot afford to buy it or
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could afford it only at the very cheap price that would result from mass produc-
tion of the vacecine,

(3) Live polio virus vaccine is now in mass production in the U.S.8.R, In
May 1960 I was told that the Moscow Institute for Poliomyelitis Research was
producing 25 million doses weekly at a cost of 1.3 kopeks per dose of liguid
vaceine and 2.3 kopeks per dose in candy—this is equivalent to one-seventh
cent and one-fourth cent, respectively, at the tourist rate of exchange of 10
rubles to 1.

(4) Even during the early part of 1960, when vaccine was badly needed in
the U.S.8.R., the following nations received vaccine from the U.S.8.R.: East
Germany, 5 million; Hungary, 2.5 million; Bulgaria, 2 million ; Czechoslovakia,
8.5 million (type 2 and 3 only) ; North Vietnam, 1.5 million. With 65 million
already vaccinated in the U.S.S.R. in 1960, the home needs will be less in the fu-
ture and the U.8.8.R. should have large quantities available for free distribution
or for sale (some of the U.S.8.R. allied countries are buying vaccine from
Moscow).

(5) Pharmacentical companies in the United States, Canada, Britain, West
Germany, Austria, Italy, Belgium, France, and the Institute of Poliomyelitis
in South Afriea, who are already producing or have made arrangements for
production of vaccine from my strains, have the potential to produce within
4 year enough oral vaccine for the entire world—provided they had the stimulus
of a business contract.

(6) Production of the vaccine in the mass gquantities required for worldwide
use, may cost little more than if production were limited to the smaller quan-
titles needed by the countries that can afford to buy it. :

(T) Poliomyelitis, to a greater or lesser extent, is a worldwide problem. In
oral, live polio vaccine we now have a tool with which we may reasonably at-
tempt to eliminate not only the disease but also the causative viruses. Its
elimination from any one country would be beneficial not only to its own in-
habitants, but also to neighboring and other regions because it would result
in a very marked reduction in the dissemination of the paralyzing polio viruses,

(8) The U.8.A, the U.S.8.R. and other nations, who can produce more of this
vaccine than they need for their own use, have a choice of helping the needy
nations individually, and perhaps even competitively, or by uniting their efforts
through the World Health Organization, which was set up by the United Na-
tions to perform such a function.

(%) Help through the WHO would be in line with American policy, most re-
cently reemphasized in President BEisenhower's last address to the United
Nations,

(10) Accordingly, it seems to me that it would be highly desirable to bring
up such a proposal at the next World Health Assembly. The basic ingredients
of such a proposal would be :

(a) that the WHO assume the fuction of helping those nations that
cannot help themselves in the elimination of poliomyelitis, and that it
develop a program for this purpose as quickly as possible:

(b) that all nations, which will produce more of the oral polio vaceine
than they need for themselves, should be asked to contribute their surplus
vaccine to the WHO for distribution to other nations that need it. want it,
but cannot afford to buy it:

(e) that WHO obtain the cooperation of member nations in training key
personnel in the administration of poliomyelitis elimination programs.
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I would appreciate 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-
practical, I would be greatly indebted to you if you could let me know of any
alternative plans that yon may have under consideration that would achieve as
rapidly as possible the goal that you announced on October 11 at Atlanta, Le.,
“eradication of poliomyelitis with oral, live poliovirus vaccine.”

I have several lecture engagements in the next few days dealing with eradica-
tion of poliomyelitis—October 24, Baltimore ; October 25, New York; November
3, San Francisco (American College of Preventive Medicine). It is not unlikely
that there will be press interviews—and I should like youn to know my position.
An abstract of my remarks for the New York and San Francisco lectures is
enclosed.

I am sending copies of this letter only to Drs. J. Smadel and R. Murray, be-
cause I have previously discussed with them certain aspects of these proposals.

With kindest personal regards.

Sincerely yours,
ArsErT B. Sanpin, M.D.

DEPARTMENT oF HEALTH, EDUCATION, AND WELFARE,
PurLic HEALTH SBERVICE,
Washington, D. C., November 4, 1960.
ALBERT B. SABIN,
Professor of Research Pediatrics, University of Cincinnati College of Medicine,
Children’s Hospital Research Foundation, Cincinnati, Ohio.

DEAar Dr. SaBIN : This is in reply to your letter of October 22, relative to sug-
gestions for stimulating the production of oral polio vaccine and assistance in
making it available to economically underdeveloped countries. As Dr. Kurlander
indicated to you in a recent telephone conversation, we appreciate your sugges-
tions and are giving them very careful study and conslderation, It is not possible
at this time, however, to forecast the likelihood of any such programs being
adopted by the Federal Government, or to give you any preliminary appraisal
of the fearibility of your proposals.

As you can well appreciate, these proposals involve considerations of new
legislative authority, involving basic questions as to the relationship of the
Federal Government to the pharmaceutical industry, as well as considerations
of policy and program priority in international relations and U.8. participation
in the programs of the World Health Organization. All of these considerations
will require very careful analysis and wide consultation within the executive
branch, apart from any congressional considerations that may be involved if
legislation is to be proposed.

Jven when we complete our analysis of the desirability and feasibility of such
actions from the standpoint of the Public Health Service there will remain the
necessity of discussion and final determination at the policy levels within the
administration. In view of the forthcoming elections and the likelithood of some
changes in policy officials, regardless of the outcome, it appears highly unlikely
that any resolution of these considerations can be anticipated before the early
part of 1961.

Again let me express our appreciation of your suggestions. I hope you and
others who are close to this problem will continue your concern with the total
problem of effective immunization policies and programs.

Sincerely yours,
(Signed) LeE BURNEY,
Surgeon General,
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A RESOLUTION

Whereas in the course of the presentation of an award by the Wittstein Middle-
man Post No. 524, the American Legion, Cincinnati, Ohio, Department of Ohio,
to Dr. Albert Sabin of the University of Cincinnati, Ohio, Medical College, re-
cently for the magnificent research work in the field of poliomyelitis, it was
deemed fitting and proper to present this resolution by the Wittstein Middleman
Post to the U.S, Public Health Service in Washington, D.C., for action by the
Congress of United States; and

Whereas it has been clearly demonstrated that the general use of Dr. Sabin's
oral vaceine has eliminated many cases of polio within the limits of this city: and

Whereas the treatment of this oral vaccine has met with tremendous success in
many foreign countries where it has been given a thorough trial thereby saving
the lives of untold millions of children ; and

Whereas properly organized communitywide programs which have used the
oral polio vaccine in the winter and spring of 1960 in the United States and
elsewhere: it has shown the result of an almost complete elimination of polio-
myelitis during the 1960 season ; and

Whereas many foreign undeveloped countries whose children have been suf-
fering from this most dreaded disease are unable to help themselves toward its
elimination because of its probable excessive purchase price: Therefore be it

Resolved, That the Federal Government subsidize by contract to buy sufficient
amounts of this oral polio vaceine from the pharmaceutical companies so that it
could be an incentive for them to manufacture in sufficient amounts so the price
of the same would be less costlier. This would accomplish a twofold purpose;
first, it would assist in the elimination of this most dreaded disease from our
children and, secondly, save the lives of many newborn children during the first
year of life,

A plan should be formed to stimulate the American pharmaceutical companies
to produce relative amounts of this oral polio vaccine which is needed in our
country ; but that any surplus amount shonld be made available for distribution
to economically undeveloped countries who could use it, but cannot afford its
proposed price ; be it further

Resolved, That unless action is not taken immediately there will be little or no
oral polio vaccine available for license prior to 1961 polio season. It is believed
that it.is extremely doubtful that a sufficient amonnt of oral polio vaceine ean
be available by the end of 1961 to implement plans for communitywide programs
currently under consideration by the U.S. Public Health Service that might be
put into operation prior to the 1962 polio season. If this is not done, probably
thousands of preventable cases of paralysis and death may result. If produc-
tion of this oral vaccine should be limited to only small needed quantities, the
price of it would undoubtedly be very expensive and the pharmaceutical com-
panies would not be prone to manufacture it because their profit would be very
small. If the Federal Government would see fit to subsidize this oral polio
vaccine go that it could be used soon, it would be performing a generous and noble
act to humanity and mankind ; and be it further

Resolved, That the Wittstein Middleman Post No. 524 of the American Legion,
Department of Ohio, herein assembled go on record to petition and advocate this
subsidy to be carried out because of its great urgency and need.

James B. Fang, M.D.
FrRANK L. GARRETT,
Commander.
MAvricE BRAUER,
Adjutant.

Mr. Roserrs. Our next witness has contributed very much to the
work of the National Foundation. I think it is especially appro-
priate that he appear here on St. Patrick’s Day; at least, one of the
gentlemen on the subcommittee will welcome his appearance for this
reason alone

We will be glad to have the Honorable Basil O'Connor, president
of the Nﬂt.ionaFmedation, to appear here.

68776 0—61——18
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STATEMENT OF BASIL 0’'CONNOR, PRESIDENT, THE NATIONAL
FOUNDATION, NEW YORK, N.Y.

Mr. O’Coxyor. Mr. Chairman, I am not quite sure what position
I have in this field of science. I have been connected with the polio
oroblem for 35 years, and I have been president of the National

oundation for 22 years, ever since it started, which was formerly
known as the National Foundation for Infantile 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, that 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, through 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 we are objective and we take sides neither

way.

l"n 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
situation if it did not relate to the lives and the disabilities of chil-
dren, by being charged with having pushed the Government pre-
maturely 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 great organization, but it is
not that great. And such talk, of course, is nonsense, although, ap-
parently, 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,
paralytic 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 that would eliminate
polio itself.,

On the other hand, from a purely practical point of view, I do not
suppose any of us are much interested in a virus or a bacterium that
does no one harm, or there is an effective method of preventing it
from doing harm, even though we still may have the desire to elim-
inate it.

The situation that we are confronted with is this: We are delighted
that the killed vaccine has proved successful. We are delighted
there is every indication that 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 that 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 that primarily they will be
used in whatever way the doctors and the public health men choose
to use them.

Some doetors will prefer the killed vaccine and some will prefer
the live vaccine. But, in any event, again that is not a matter with
which we have concern.

We do have concern at the moment with eliminating what really
is the negligible amount of paralytic polio that we are having 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 of the use
of the killed vaccine paralytic polio in this country has decreased in
numbers about 90 percent.

Tet me say that any figures I use, and there will not be many,
are based on what is, probably, the greatest piece of work of its kind
that has ever been done, and that is under Dr. Langmuir and his
associates in Atlanta in the Public Health Service in this epidemio-
logical survey that they have kept ever since the Salk vaccine was
first given.

I am sure that nothing like that has ever been done before, and I
am very sincere and serious when I say that it is the kind of work
that 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 put 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 that that sort of a job l[ms been done.

1 hope I will not torture his figures—if I do, I will hear from him
later—when I say it decreased about 90 percent in number, that is
approximately correct. Paralytic polio in this country last year
was reduced to, approximately, 1.26 cases per 100,000.

For all pructical purposes, current paralytic polio, if that continues,
is at a rate that would not put it in the category of a serious situation.

We still have serious problems with polio.

This is not for propaganda, but we {:u'e 50,000 cases that were para-
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 epi lemics.
And T 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 that we still have these low epidemic areas of which
you have heard much, despite that, paralytic polio has been reduced
to that almost irreducible figure.
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And 80 percent of the paralytic cases we had last year came from,
primarily, two age groups—that is, the children 0 to 4 and the young
adults 20 to 29, in which you find most of the young married people.

If we could increase, at least, up to 85-percent moculation in the
0—4 age group, instead of 62 percent which now exists in that group,
as was recommended in Atlanta, I think, what would happen to that
ratio of 1.26 per 100,000, is a matter of hieroglyphics.

And, therefore, one of the things that bothers us is, despite our
tremendous interest in both of these vaccines, that while we talk, and
(Hl]lite rightfully, about one that we do not yet have, we are afraid
that it will prevent the use of the one vaccine we do have, that will
prevent paralytic polio, on the theory that people will wait for some-
thing else that is coming along. We woult{ regret that very much.

And while everybody has been fair enough and scientific minded
enough in this whole situation to reiterate the point that the public
should continue to use the Salk vaccine, the publie, as you know, in-
cluding ourselves, does not always follow the advice that it is given.

The situation today is that despite the fact that less than half of
the people of the United States have been vaccinated with the killed-
virus vaccine, we have made that incredible reduction in paralytic
polio. And what we want to do for the time being, at least, is to
continue to have the use of the killed-virus vaccine proceed.

Whether it will be easier to get, in these uneconomic areas, the public
to accept one kind of a vaccination instead of another, whether price,
as yet unknown, will be a factor in that—those are things I think none
of us know. We may find out that it is the reverse of what we may
now think.

Where we are having our ﬁreatest. difficulty in getting the killed
Y

vaccine used is in what 1s usually included in the phrase “low economic
area,” which means a low intelligence area. And what will affect
that, we have found, is bringing the vaccine to their doorstep and
trying to get it accepted that way; so that whether that problem
would be true in connection with some other vaccine is yet to be found
out.

Obviously, we want the live virus vaccine very much. We have
always said that so far as we were concerned, we did not care how
many vaccines there were if they were safe and effective. And I re-
L):at, it is not for us to say how many there shall be or how they shall

used or when or where they are licensed.

We are familiar, because of the killed vaccine, with the problems
that the Government has in licensing any vacecine of this nature, and
we have no reason to believe that the Government is not proceeding
in the way that it should proceed. But we would hope that, while
we are trying to get this live-virus vaccine, we could continue to
handle this situation with the killed virus vaccine and for all practical
purposes and without prognosticating as to the future presumably
eliminate paralytic polio entirely in this country.

You will find, as we all have found, there is not complete agree-
ment among scientists in this area on several phases of it. I am
not competent to discuss those matters and I do not intend to.

What I have tried to do is to present to you the situation from a
practical point of view, as we see 1t. That is the function and obliga-
tion of an association, such as the National Foundation, who are in
this kind of a situation.
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In connection with the killed-virus vaccine, the National Founda-
tion purchased an amount of vaccine to keep the manufacturers in
production.

They have been manufacturing the vaccine for the National
Foundation in experimental work and they have been manufacturing
it for use in the tremendous field trial that we put on involving 1.8
million children to test the efficacy of that vaccine.

Pending the results of that test, the manufacturers did not feel that
they could stockpile a lot of vaccine because of the possibility that it
might be determined to be ineffective. If they had ceased produc-
tion in July of 1954, it would have taken them, at least, 120 days to
get back into operation.

What the National Foundation did was gamble about $9 million,
which we did not have, to buy production from all of the manufac-
turers from July 1954 to the end of that year, primarily 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
administration, but apart from the instance that I have indicated,
it has never been the job of the National Foundation to finance the
manufacture of production of any vaccine. That is not our area, nor
do we have the money.

But what we sincerely hope is that we will have two good vaccines
as soon as possible. But in the meantime, we would do those things
that the normal human being would do in the circumstances.

Mr, Rogerrs. Thank you, Mr. O’Connor.

You mentioned the decision of the Foundation to purchase the
Salk vaccine, particularly from the manufacturers. Would you care
to state what would have happened if the Foundation had not de-
cided to do that, to proceed that way !

Mr. O’Coxnor. Well, yes, I will be glad to. And probably, Ishould
not say this, but I think that the situation then is a little bit differ-
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 manufacturers, and, also, tested by the NIH. And
the ﬁroblem left was, really, to what extent would it be effective, if
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 that 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 that vaceine, which we purchased, we gave free to the first- and
third-graders across the country in schools.

Mr. Roperrs. You mentioned the fact that you had this unvac-
cinated group, that did not use the Salk vaccine. Has that group
increased any since the introduction of the Salk vaccine?

Mr. O’Cox~or. My guess would be that it would not because the
group which would be going out or 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
paralytic polio last year, the sum of 2,000-0dd cases of paralytic polio.

Mr. Roeerts. I believe you said in your opinion that it was down
from what it was when the National Foundation started to more or
less secure the manufacture and production of killed vaccine.

I will ask this question that I would like to have you answer, if
you feel that 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 Foundation’s decision and the Government’s
decision did in the case of the killed vaccine?

Mr. O'Coxyor. Well, 1 have always taken a position on that, 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 1 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 vaceine comes out. And then what the Gov-
ernment, apart from this stockpiling against epidemics, might or
might not do, will depend on a lot of factors, I think.

One factor is that 1f 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 primary 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 that someone now thinks is not only sound
but feasible.

Mr. Roperts., Do you think 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’Coxxor. Well, there again I think, and I am only hesitating
becanse 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 that time that
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 plan you are stockpiling against.

When the Government spent their $66 million for killed vaccine,
they were doing that 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 vaceine 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. Roserys. 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 that the safety factor does not enter into
the live vaceine, that it is being made as well as it can be made to
make it safe. :

Do you subseribe or go along with that opinion ?

Mr. O’Coxxor. I really have no opinion on it. I am informed to
that effect, too, and I think reliably so.

Mr. Roserrs, Thank you.

Mr. O'Briex. There 1s less urgency now as to this than there was
at the time that the Salk vaccine came into being. At that time we
had practically nothing and there was this great feeling of relief on
the part of the American people. Tt is true to say that as the result
of the Salk vaccine we reduced these figures very much. But do you
not think that 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'Coxnor. To me it does not make any difference how you
persuade them. If you can persuade them to take either one of the
vaccines, that is all T 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 particular group to take an effective vaccine would be good.

Mr. O'Briex. 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 putting a

iece of sugar in their mouths, There are all of those factors. You
ive done a splendid job, you and your organization. But I think
that if we can get into a field that we can persuade 90 percent of the

pmple to take this vaceination, we are better off.

Mr. O’Coxxor. And not in an attempt 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 that 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 forth and
so on, and the needle came last.

So that, 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 aceeptable
to those people. T think I have to say there are some l)eop]e that
have as much objection to pills as they do to anything else or what
they think 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’Briex. When the first drive was on to persuade people to
have their choice to be vaccinated with Salk vaceine, 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’Coxxor. I could not honestly answer that one way or the
other. Dr. Langmuir is the one to answer that question.

Mr. O'Briex. What puzzles me, you—apparently, you feel we have
a good vaceine now.
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Mr. O’Coxxor. I think everybody admits that.

Mr. O’Brien. It is possible that on the way there is a better vaccine.

Mr. O’Coxnor. No; I do not think I would say that. I say that
everybody agrees that we, too, have a good vaccime. And I do not
want any time lost by not using that as against another good vaccine
that may be available tomorrow or next month or 2 or 3 months from
now but is not now available.

Mr. O’Briex. You are 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 vaceine
and the way of administering it would be more acceptable to more
people, that would be in line with the thinking of you and your
organization !

Mr. O’Conxor. Yes. Of course, I have to say to yon that we may
express opinions but, after 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
vaceine which is, I think, true now in some of our States.

But apart from that, 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 info that
field. That is not our field.

Mr. O’Briex. This is true, that 110,000 children were run through
this line in schools, and I wonder all along how many of those children
would have received it if we did not have this oral vaccine.

Mr. O’Coxxor. I cannot answer that. I think you could get an
answer to that if you made checks between places where there have
been relatively small mass giving of killed vaccine. But I cannot
answer it.

Mr. Rocers of Florida. It is a pleasure to see you here. We appre-
ciate your testimony. And I guess everyone in the room has con-
tributed to the organization that you helped to build. And we are
m if;ht.y proud of \\'El‘mt has been done.

think it is encouraging that the foundation has helped to pro-
mote the live oral vaceine as well, and that your attitude is, cer-
tainly, that you want to see it used where it can be used effectively.

And I notice that 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 that 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 particularly 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 of that test. We had that in the testimony
yesterday.

Also, fnoticed in the chart submitted to the committee by the Pub-
lic Health Service on the current status of polio that the chart shows
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timt. the figures are still fairly low on those who have taken the four
shots.

And so I think, perhaps, when 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. Roserts. Thank you.

Mr. Neusen. No questions.

Mr. Rogerrs. Thank you again, Mr. O’Connor.

Mr. O’Coxnor. Thank you.

Mr. Rogerrs. I am informed Dr. Salk will be here this afternoon at
2:30 o’clock. At that time I will read into the record a statement by
the Chas. Pfizer & Co., Inc., on the present production status of polio
vaceine.

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. Roeerrs. The subcommittee will please come to order.

We have as a witness this afternoon, Dr. Jonas E. Salk, who is di-
rector of the Biological Research Laboratory 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 did 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 statement as you desire.

Before we get into 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’Coxnor. Thank you, Mr. Chairman.

I am told that I said this morning that 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 paralytic polio cases in 1960. And what I
have no doubt about is that 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. Roperts. 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. Chairman, when I was asked if I would appear be-
fore this committee I expressed a willingness to do so only if the com-
mittee, and through this committee the public, wished to have my
views about the present state of the ]amlnL-'m of poliomyelitis in the
United States, and some indication of the likely trends.

It is unfortunate that an air of competition exists. I can assure
you that I do not share such feeling, and, as a scientist, I do not wish
to be associated with any such situation.

As a scientist, I set out to determine whether or not a killed virus
vaceine could control and eventually approximate extinetion of a virus
disease such as polio.

As you know, many were of the opinion, and some still are, that
this is not possible, and that only when a live virus vaccine is ayail-
able will this be possible.

Such opinions have created an atmosphere suggesting that we are
faced with a situation such as existed in 1954-55, when there was not
vet available any means for the control of this disease.

Perhaps it would be helpful if you were to see for yourselves the
l:-esent picture that you may then understand the factors that have

sen operative and the measures that need to be applied in the period
immediatedly ahead.

May I have the first slide (fig. 1), please?

[Slide.] Now,thisslide (fig. 1) indicates—and if T may, Mr. Chair-
man, go to the sereen, I would like to emphasize some points.

Mr. RoperTs. Surely.

Dr. Saux. This slide (fig. 1) 18 drawn from data obtained by the
U.S. Public Health Services Surveillance Unit, and also from the
Bureau of the Census. It indicates the number of cases by week oc-
curring in the months of March through December in 1949, and this
reflects the total number of cases paralytic and nonparalytic as well.

If one were to redraw this chart and reflect the paralytic cases only,
then one would end up with figures that were roughly on the average,
perhaps, about 60 percent of these that are there now.

The point of importance is that there had occurred the sharp
epidemics each season until the time of the field trial (1954) and the
first use of vaccine (1955), following which there was a rather sharp
reduction, which has been fairly well maintained.

Now, in the year 1960 a fotal of about 3,000 cases have occurred both
paralytic and nonparalytic for the entire year. And you will observe
that in 1952 there were many weeks running when more than 3,000
cases occurred in any one week.

The point of showing this slide (fig. 1) is to indicate the extent
to which the disease has been brought under control in the United
States even when but a fraction of the population has been vaccinated.

And the point that I will make first is on the degree of efficacy of
vaccine in those who have been so treated, but also the extent to which
there seems to have been a dampening influence on the spread of the
virus in the population. This leads one to believe that there will occur
a further progressive reduction in incidence of disease because of
the reduced spread due to mechanisms that have been operative up
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until now. This is reflected in reduction, not only in the para
disease, but in the nonparalytic as well, suggesting a total reductio
in the amount of virus circulation.

The nextslide (fig.2), l)]ensa

[Slide.] Now, I read in the paper this morning a statement to the
effect that the effectiveness of the injected vaccine is delayed, and als
that the effect may not be very durable. We have followed this one
child (fig. 2), and a great many others, first vaccinated in 1953, The
point is to illustrate the rapidity of the rise in antibody for all three
types. The numbers on l*ns scale indicate the extent to which the
child’s serum can be diluted and still protect, or neutralize virus.

You will observe (fig. 2) the rise in antibody of all three types, and
at 7 months later when the booster injection was given there was a
sharp rise, followed by a decline over a period of months.

The idea that the effectiveness of the killed virus vaccine might
be of short duration was predicated on studies that were always of
short duration when this sort of a drop was observed, with the ex-
pectancy that the projection of the decline after the booster would
continue all the way.

You see that what we have found, which is essentially, you might say,
a new observation, is that there is a plateau in the level of antibody
that eontinued over the remainder of the 7-year period. Tt seems that
the child, once altered, so to speak, is permanently altered, just as
might be the ease in hay fever; as you know, once you have hay fever
and are sensitive to ragweed, you tend to remain that way the rest
of yourlife.

It appears as though a similar mechanism is involved. Some might
say, this is just one child. We have similar data for many children,
both with respect to the speed at which antibody appears, and also its
persistence.

Some may say that this doesn’t always happen.

And we reply to that, that is true, but it does happen if a group of
individuals receive a vaceine that has more than a cerfain minimum
amount of virus in it. If it doesn't happen the first time, it could
happen after the second dose, or after the third dose, but eventually
it does happen.

Now, it will happen after a fewer number of doses the more potent
the material is to begin with, as I will try to show in just a moment.

The emphasis that I wish to place here is that there is implicit in
the killed virus vaccine idea persistence of immunity and not that
immunity is of short duration, and there is every reason to believe
that these effects will remain for many years to come, perhaps for a
lifetime.

It is a misconception that only with a live virus vaccine does one get
durable immunity. We now have evidence that this is not so, that i
can be induced by a killed vaccine, and it gives us hope that if this is
true for three viruses (types 1, 2, and 3 pohioviruses), it can be true for
10, 30, and perhaps a hundred different viruses, all of which might
conceivably be incorporated in a single preparation some day.

The next slide (fig. 3).

[Slide.] Here you see the degree of persistence, not only following
a primary injection and the booster, but you see the same degree of
persistence is true even after primary stimulation only. This plus
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other evidence leads us to believe that. by pursuing this thesis further,
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 irrelevant and beside the point, but emphasis is
placed upon the nature of research these days, whether 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 that has a
bearing on the question of the cont 1'05 of virus diseases in general.

This has been the underlying question in our studies. It is for this
reason that I feel that 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 8 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) that is of interest. Let me
try to explain this; In 1959—for these data we are grateful to Dr.
Lanﬁmuir and the surveillance unit—an analysis was made of the
paralytic rate in the 0 to 4 age group, in all the children under 5 years
of age who had paralytic polio in 1959,

It is estimated that 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 that had one
dose; 209 among those that had two; 267 among those that had three;
and 51 cases among those that had four doses.

‘When this was caleulated in terms of rate per 100,000 it came to
32 for the none; 18 for one dose; 5.8 for two; 3.6 for three; and 1.4 per
100.000 for four doses.

And when plotted on a chart in this way, using the logarithmic
scale for the rate per 100,000, the points fell on a straight 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 that a single dose
would be effective if the vaccine was so constituted.

What this means is that 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
total of 75 percent. A third dose would reduce the size of the
susceptible group by the same Froport.ion 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 that 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 true not only for 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 all
age levels.
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There are other details that T won’t bother you with, other than to
show that this 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 chart you can read that 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 proportion 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 of injections.

The next slide (fig. 7), please.

[Slide.] With the evidence that 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 that extent? Even though
a great many have not been vaccinated it has been reduced to the
extent 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.

Detroit has a white population of 1.48 million and a nonwhite {)opu-
lation of 420,000. The number of whites are such that when plotted
on a scale of rate per 100,000, you see the sharp outbreak in the non-
white segment of the population, and a very low rate in the white
section of the population, suggesting that the amount of vaccine used
in this part of the population iad dampened the spread of the disease
and uced the amount of the disease, whereas such outbreaks tend
to occur in those segments of the population where vaccine has not
been used.

And this would be true no matter what vaccine was used, if it was
not used in quantities that would be effective.

The next slide (fig. 8), please.

[Slide.] Looking at the country as a whole in 1959—it is evident
that the largest number of cases occurred in the zero to four age group
with the next largest group in the five tonine. 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 20-year age group, and this now
explains why the Public Health Service has suggested as a slogan
for this year, “Vaccination of Babies and Breadwinners.”

The sol}id black portion of the column refers to cases that have oc-
curred in those who had no vaccine, or less than three doses.

But what you might refer to as failure to use vaccine is indicated by
the extent to which the black column exists, and the so-called vaccine
flt:ilures at the three dose level are indicated by the open spaces at
the top.

Therefore, this presents a picture both of age groups in which cases
have occurred primarily, and it also reflects the extent to which the
prevalence of disease has been due to failure to use vaccine rather than
vaceine failure.
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Now, keep this in mind, and we will see the next slide (fig. 9), which
indicates as of April 1960 the proportion of the individuals in the dif-
ferent age groups that have been vaccinated with three or more doses.
And you see that about 58 or 59 percent had three or more doses in the
under 5 age group, and only 80 percent and 82 percent of the 5 to 9
group and the 10 to 14, respectively, and then the proportion di-
minishes.

If you will bear in mind that in 1960 the overall incidence of polio
was reduced by about 90 percent from the prevaccine period average,
and you see (fig. 9) that no single group was vacecinated to the extent
of 90 percent, 1t should be clear that if the group (ages zero to four)
especially, which one can pinpoint fairly closely, 1s vaccinated, that the
bulk of the cases that have ll)een occurring in recent years would be
eliminated, and the likelihood is, from all the surveillance group evi-
dences, that when 85 percent of individuals in this group (age zero to
four) had three or more doses, then outhreaks do not occur.

Therefore, it is important to bear in mind the extent to which the
disease has been reduced in spite of the fact that vaccination has not
been extended to the entire country.

The next slide (fig. 10) please.

[Slide.] T draw your attention to the incidence of polio in all forms
in three other countries—in Australia, Denmark, and Sweden, where
the numbers of cases were as indicated in the prevaccination period.
The lower part of the chart indicates how the disease has been reduced
to the point where, as in Denmark there were a total of three cases this
last year, only one had been triply vaccinated; in Sweden a total of
seven cases and none in individuals who had had three doses of
yaceine.

Now, there is a difference between these countries and the United
States in that there has been a more general saturation of individuals
in the lower age groups. You will see that the degree of reduction in
disease on the average in these countries is such that it has been re-
duced by the use of the killed vaccine to the extent of about 9914
percent in 1960 as compared to the 1950-54 average and not 100 percent
of the population was vaceinated, but particular saturation was accom-
plished in individuals in the lower age groups.

Next slide (fig. 11), please.

[Slide.] Looking back to 1915—and this is charted on a logarith-
mic scale—there is a peculiar high in the 1916 epidemic and a peculiar
low in 1938. You will observe that there is a fluctuation in incidence,
and an increased incidence of the disease in the late 1940’s and the
early 1950’s. With the introduction of vaccine, the incidence dropped,
and we had a rate in 1959 which was not beyond the range of flue-
tuation normally observed, and a continued decline. In the Secan-
dinavian countries and Australia the overall average was near our
peak in 1952—and they are now down near the bottom of the seale.

I would expect that in this country we will soon reach that level
in the nt)rmal'l course of events, and certainly as one saturates the
younger members of the population which we can certainly do bet ween
now and next summer.

The way in which viruses spread among nonvaccinated individuals
is perfectly clear. In the vaccinated population there is a tendency
for the spread to be dampened, and consequently there will eventually
be a sharp reduction not only in the spreaders, but in the susceptibles.
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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 primarily by the contents
of the intestines, by fecal contamination. Others are of the opinion
that an important mode of spread, particularly in a country such as
ours, is through the pharyngeal route. The reason for believing that
this is likely to be the case is, first, that paralytic polio becomes a
problem when hygienic conditions of the country improve to the
point where fecal contamination of the environment is reduced. Indi-
viduals are not exposed early in life, and there is then the tendency
for them to reach later ages fully susceptible, and even under better
sociosconomic conditions one sees the spread of the virus.

One can find virus very readily in the pharynx. Also in studies
that have been done with live virus vaccines it has been shown that
the spread within a family unit occurs primarily if there is an infant
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 distribution of the virus. I think it is spread by the kind of asso-
ciation that oceurs 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 getting from the intestine to
the pharynx, just as it prevents it from getting into the central nerv-
ous system, and in that way vaccination cuts down the number of
effective spreaders in the community. And it is for this reason that
vaccination could be expected to dampen the spread of virus. Hence
it is clear that a killed virus vaccine does in absolute terms, not relative
terms, tend to reduce the amount of virus that is distributed in the
population,

This is not too surprising, because diphtheria toxoid is not a living
agent at all ; it is a chemical substance, it is a toxin from the diphtheria
bacillus that has been treated with an agent to render it nontoxie.
This, too, when given to a segment of the population prevents the
spread of a disease like diphtheria. 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
with closed groups that were partially vaccinated it is perfectly clear
that 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 just by way of a frame of
reference, I tried to indicate the basis upon which these effects have
been observed, and the forecast in terms of probability of continued
reduction is certainly implicit in the trends that have been observed
thus far.

The next slide (fig. 12), please.

[Slide.] I think this is possibly the last one.
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I want simply to show that there are three other diseases for which
vaccination is available, namely, pertussis (whooping cough), diph-
theria, and tetanus. From 1950 to 1959, you see tHw number of cases
of pertussis that occurred. The trend has been declining with a new
effort toward immunization in diphtheria because of outbreaks in the
late 1940’s and 1950%. 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 that the procedures but the

revention of diphtheria, tetanus, and whooping cough, which require
mjection, will simply have added to them the other antigens, whether
they are for polio or others, and eventually there will develop prac-
tices that wi]ll 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 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. Roeerrs. At this point, Doctor, I will ask you to make the
slides available for the record.

Dr. Sack. Yes.

Mr. Roserrs. And without objection, I would like for the charts to
be properly inserted in the printed record.

The documents referred to are as follows:)
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Dr. SaLg. Now, what does all this mean?

I think that it means, first, that a means for immunization is avail-
able that reduces the probability of paralytic polio by about 96 percent,
but has the obentia{: if used a bit more wi({)elv, to reduce the likeli-
hood of epidemics by dampening the spread of virus, and, therefore,
it has the potential for approximating the extinction of the disease.

It seems, also, that the effects so induced are durable.

Therefore, all that is required to approximate effects such as have
been achieved, for example, in the Scandinavian countries and Aus-
tralia, is to administer vaccine to a sufficient percentage of the susce ti-
ble population, particularly the youngest age groups. It seems that
this could be done before and into next Summerg;; three or four doses
given approximately a month apart.

Therefore, it seems that the problem with which we are confronted
is not a scientific or a technical problem, but it is one that involves a
mechanism for the distribution of medical care. Any new vaccine will
be bought and will be used by those who have already been vaccinated.
Tt will not solve the problem of the unvaccinated. This is not unlike
the problem with which we are confronted economically, where, as the
%{oss national product increases, it simply increases the wealth of
those who alreagy have money and does not affect the group that one
might call the poverty group.

e problem here 1s the rfevelopment of practices for bringing those
who I}lleed what is needed and those who can administer what is needed
together.

rdless of the kind of preparation that is involved, this is the
basic issue.

Now, the ease of administration of any preparation is admirable,
the fewer the number of treatments that -are required the more
desirable.

But there is also the problem, as T have tried to point out, of im-
munization against diphtheria, tetanus, and pertussis and other dis-
eases for which immunization will be developed in the future, for
which we now understand the basic l}rinciples, some of which I have

tried to emphasize this afternoon. I say that polio is just one part
of the broad problem in maintenance of health. To some the im-
portance of polio has always been exaggerated, and now its magnitude
1s such that its final touches require a pinpoint focus that is clearly
evident.

The question, it seems to me, is, should we prepare for an emergency
for next summer, or should we do what seems to be clearly indicated
to prevent such emergencies and in the meantime develop methods for
extending the benefits of the advances of science to that segment of
t.heTﬁoE)ulation in greatest need of motivation to help themselves?

e live virus vaccine issue has brought to the fore a neglected con-
dition, and it seems that it is still being neglected.

Why should an appropriation not be made to provide health officers
with presently available vaccine, so that they may proceed forthwith
in responding to joint community and county medical society cam-
Pai s to disolve the pockets of susceptibles where epidemics are
ikely to occur?

Every health officer knows where such neighborhoods exist. Every
physician in the country would be willing to volunteer his services in
a door-to-door campaign if necessary, and there is ample community
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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 individual 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.

Initiative and imagination and ingenuity has brought about such
striking effect in the Scandinavian countries and Australia, 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 distributing their par-
ticular 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 that we now know the killed
virus can be effective, and that 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
15 true of other countries as well.

However, to go all the way—we must not be 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
or an emergency that need not arise.

I would like to say in closing that I have been very conscions of
this problem, and T have indicated that I thought that the discussion
about live virus vaceine 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 viee 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 T 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 realized that at the outset of our conversations, the
purpose of my visit to you was not yet clear; but, that you did understand my
purpose before I left. 1 am not concerned how the problem of paralytic polio
is ultimately solved. In this respect, T am like the average man on the street.
However, in another respect, I am different, inasmuch as I am engaged in
studying the question of immunization against virus diseases. On the basis of
reasoning set forth in my papers, and for additional reasons, to which I re-
ferred in our conversations, I believe that the pursuit of the idea of the use of
killed viral antigens will be the most fruitful for the control of virus diseases
generally. This is a scientific question, the resolution of which will require
additional time and, therefore, should be kept separate from the practical ques-
tion of the control of paralytic polio now.

It is clear that the physicians of this country have been instrumental in ap-
plying a procedure that appears to have 96 percent probability of preventing
paralytic polio when four doses of vaccine are administered; when three doses
are given the probability of prevention of paralysis Is something in excess of
90 percent. When three or more doses have been administered to 85 percent
or 0 percent of the younger age groups in a community, it appears that localized
outbreaks have not developed. However, outbreaks have oecurred in neighbor-
hoods, particularly in urban areas but also in rural areas, where the rate of
vaccine application has been low. Furthermore, the largest majority of cases
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has been in individuals who have been inadequately vaceinated or have had
no vaceine at all. Thus, the principal residual problem is failure to use vaccine
rather than vacecine failure.

In spite of the extent to which vaccine has not been used, it is remarkable to
observe the extent to which the prevalence of this disease has declined as com-
pared with the prevaccine period. The intensity of outbreaks in the poorly
vaceinated segments of the population, such as those in the lower sociceconomic
groups, and in Negro neighborhoods suggests that if vaccine had not been ap-
plied that the outbreaks in recent years might have been more severe than in the
prevaccine era. That ontbreaks have been largely confined within the poorly
vaceinated neighborhoods and have not spread in reasonably well-vaccinated
groups, suggests that if vaccine had been nsed more uniformly in all segments
of the population then community outbreaks would not have occurred even in
the lower socioeconomic groups. The small proportion who fail to be protected
after three or four doses could be expected to be protected by virtue of the com-
munity protection afforded by sufficiently extended use of vaccine in all groups
ineluding those that have shown less initiative in seeking vaccination, especially
in the lower socioeconomie groups.

It is clear from the foregoing that we are confronted with a social problem
rather than a technical or scientific one. Even if we had in our possession at
this time a killed-virus vaccine that would, with a single dose, immunize with a
probability of 90 to 95 percent or more, we would still be confronted with the
problem of its administration. Even if there was available a live-virus vaceine
which was to be administered either in one does or three or four doses, the
problem would be the same. We do not now have either of these variations
of an immunizing preparation, nor is it likely that we will, prior to the summer
of 1961, have anything but the preparations now available. Therefore, if we
are to take advantage of what we now know concerning the degree of efficacy
of vaccination, the durability of its effect, and the extent to which the spread
of virus in the community is dampened by vaccination, and if we are to dis-
charge our responsibility toward maintaining the health of the country, and of
the communities of which each of us is a part, we must now plan to apply the
methods now available in the manner suggested by our experience thus far.

If 1 were to specify what I had in mind when I came to see you it would be
the following: First, to consider with you means whereby the prevalence of
paralytic polio could be further reduced by vaceination before the summer of
1961, and at least to an extent comparable to that which has already been
accomplished in some of the Seandinavian countries or Australia where vaceine
administration. especially in the younger age groups, has been much more
complete than in this country. Secondly, to consider whether or not some
initiative on the part of the American Medical Association, and its county
medical societies, might not be of great value if the local societies were to
declare that they will take the lead and will enlist the support of local service
organizations and voluntary groups as fully and completely as mnecessary to
accompish the desired objective. It is hardly necessary to point out that if
specific programs were organized under the auspices of the county medical
socleties the community could be saturated with vaccine. T doubt that an
effective countrywide vacecination program can be carried out without this
kind of medical soclety initiative and support and I can see great value in
bringing about the further reduction in incidence of polio by a voluntary com-
munity contribution 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 will let that suffice for the moment, Mr. Chairman.

Mr. Rorerrs. Doctor, if 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, SaLg. Yes.

Mr. Roperrs. Without objection, it will be included in the record.




300 POLIO VACCINES

(The letter follows:)

NovEMBER 22, 1960,
Dr, F. J. L. BLASINGAME,
Executive Vice President, American Medical Asgsociation,
Chicago, 11,

DEAr Dr. BrasiNeAME: After leaving your office I realized that at the outset
of our conversations, the purpose of my visit to you was not yet clear; but, that
you did understand my purpose before I left. 1 am not concerned how the
problem of paralytic polio is ultimately solved. In this respect, I am like the
average man on the street. However, in another respect, I am different, inasmuch
as I am engaged in studying the question of immunization against virus diseases.
On the basis of reasoning set forth in my papers, and for additional reasons, to
which I referred in our conversations, I believe that the pursuit of the idea of the
use of killed viral antigens will be the most fruitful for the control of virus
diseases generally. This is a scientific question, the resolution of which will
require additional time and, therefore, should be kept separate from the praectical
question of the control of paralytic polio now.

It is clear that the physicians of this country have been instrumental in apply-
ing a procedure that appears to have a 96-percent probability of preventing
paralytic polio when four doses of vaceine are administered ; when three doses
are given the probability of prevention of paralysis is something in excess of
90 percent. When three or more doses have been administered to 85 or 90 per-
cent of the younger age groups in a community, it appears that localized out-
breaks have not developed. However, outbreaks have occurred in neighborhoods,
particularly in urban areas but also in rural areas, where the rate of vaccine ap-
plication has been low. Furthermore, the largest majority of cases has been in
individuals who have been inadequately vaccinated or have had no vaccine at all.
'rl’hlm. the principal residual problem is failure to use vaccine rather than vaccine

ailure.

In spite of the extent to which vaccine has not been used, it is remarkable
to observe the extent to which the prevalence of this disease has declined as
compared with the prevaccine period. The intensity of outbreaks in the poorly
vaceinated segments of the population, such as those in the lower socioeconomic
groups, and in Negro neighborhoods suggests that if vaccine had not been applied
that the outbreaks in recent years might have been more severe than in the pre-
vaceine era. That outbreaks have been largely confined within the poorly
vaccinated neighborhoods and have not spread in reasonably well-vaceinated
groups, suggests that if vaccine had been used more uniformly in all segments
of the population then community outbreaks would not have occurred even in
the lower socioeconomic groups. The small proportion who fail to be protected
after three or four doses could be expected to be protected by virtue of the
community protection afforded by sunfficiently extended use of vaccine in all
groups including those that have shown less initiative in seeking vaccination,
especially in the lower socioeconomic groups.

It is clear from the foregoing that we are confronted with a social problem
rather than a technical or scientific one. Even if we had in our possession at this
time a killed-virus vaccine that would, with a single dose, immunize with a
probability of 90 to 95 percent or more, we would still be confronted with the
problem of its administration. Even if there was available a live-virus vaccine
which was to be administered either in one dose or three or four doses, the problem
would be the same. We do not now have either of these variations of an
immunizing preparation, nor is it likely that we will, prior to the summer of
1961, have anything but the preparations now available. Therefore, if we are
to take advantage of what we now know concerning the degree of efficacy
of vaccination, the durability of its effect, and the extent to which the spread
of virus in the community is dampened by vaccination, and if we are to discharge
our responsibility toward maintaining the health of the country, and of the
communities of which each of us is a part, we must now plan to apply the methods
now available in the manner suggested by our experience thus far.

If I were to speeify what I had in mind when I came to see you it would be
the following: First, to consider with you means whereby the prevalence of
paralytic polio could be further reduced by vaccination before the summer of
1961, and at least to an extent comparable to that which has already been
accomplished in some of the Scandinavian countries or Australia where vaccine
administration, especially in the younger age groups, has been much more
complete than in this country. Secondly, to consider whether or not some
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initiative on the part of the American Medical Association, and its connty
medical societies, might not be of great value if the local societies were to declare
that they will take the lead and will enlist the support of local service organiza-
tions and voluntary groups as fully and completely as necessary to accomplish
the desired objectives. It is hardly necessary to point out that if specific
programs were organized under the auspices of the county medical societies the
community could be saturated with vaccine. I doubt that an effective country-
wide vaceination program can be carried out without this kind of medical society
initiative and support and I can see great value in bringing about the further
reduction in incidence of polio by a voluntary community contribution of this
kind.

The data reviewed with you will be prepared for publication in the JAMA. 1
am enclosing photo copies of some of the charts 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 call
upon me.

Sincerely,
Joxas E. Savk, M.D.

NOVEMBER 22, 1960.
Dr. LEroY BURNEY,
Surgeon General,
[7.8. Publiec Health Service,
Washington, D.C.
DEAR Dr, BURNEY : In view of our conversations in Atlanta, I thought that you
would be interested in seeing a copy of a letter I am sending to Dr. Blasingame.
The continued gratifying results of vaccine effectiveness point up strikingly
the benefits to be gained toward the solution of the polio problem by use of
vaccine in a way that might well reduce the 3,000-odd cases of polio in 1960 to
300-some in 1961.
Sincerely,
Jowas E. SALg, M.D.

DEPARTMENT oF HBALTH, EDUCATION, AND WELFARE,
PusLic HEALTH SERVICE,
Washington, D.C., December 21, 1960,
Jonas E. SaLk, M.D.,
Virus Research Laboratory,
University of Pittsburgh, School of Medicine,
Pittsburgh, Pa.

DeAR DR, SALK: Thank you for sending me the copy of your letter to Dr.
Blasinghame.

I join with you in the hope that American physicians will undertake to do
their utmost in getting the vaceine to those groups who are the least protected.

As you may know, an opportunity presented itself at the 1960 clinical sessions
of the AMA to bring the profession up to date on present vaccination status and
to provide some general guides for the immediate future.

I am enclosing copies of the papers presented at that time in which you will
note that the Service intends once more to exert a substantial effort to promote
vaccinations,

In it, we shall need all the help we can get; and, as you point out in your letter
to Dr. Blasinghame, the medical profession is one of the key factors.

With all good wishes.

Sincerely yours,
C— Surgeon General.

Mr. Roperts. First of all, 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 rather 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 Sa]]k vaccine which arose from something like a
question and answer column in the American Medical Association
Journal. I am sure you are familiar with the treatment that that
story received in the press throughout the country.

68776 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 ptlﬁitiual
problem. And I would like to go into that just a little 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 Federal Government some measure of sup-
port. Under the legislation with which you are familiar, T believe
some $68 million was spent by the Federal Government in trying 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 far as gross national product is con-
cerned and as far as capital income is (_':JII('i‘l‘ilt’(l-—-\\‘iJlill those years
that we might have made more progress in the area of the unvac-
cinated ?

It seems to me that if we did not make such progress in this ume
of high income, what is the hope that we will get to this large area of
people who have not been inoculated in the future?

Dr, SaLk. Mr, Roberts

Mr. Roserts. I know my question is not too clear, and I am sorry.

Dr, Sarg. Noj; it is quite clear to me. If you want to restate it, I
will be glad to hear it.

Mr. Roserrs. What I am trying to say is this: that in view of the
fact that all the efforts that 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 or 6 years, when you say that we still have this large
area of people who are not taking advantage of the vaccine, do you
see anything in the present effort of education that would indicate
that we are going to reach this particular group, in the lower socio-
economic areaf

Dr. Sack. I suppose that a proper question would be, Do we know
why vaccinations have not been carried out in such groups?

Mr. Rogerts. Yes.

Dr. Sauk. 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 that 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. Roserrs. 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. Rocers of Florida. I wish you would say that once more for
the benefit of the chairman.

Dr. Sarx. I do not know if he is worse off for smoking: le 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 of 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
indoctrinated 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 fairly broad and fairly general, because 1 tried
to point out that tli]\ithel'i:i, tetanus, and pertussis still 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 that 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 other reason?

You see, the question you have asked, I have unfortunately turned
back in the form of another question, because I do not really have an
answer, I merely have a question.

Mr. Roserrs. Now, in the first instance your vaccine, I believe, was
used in Canada ; is that right ?

Dr. Sark. Inthe United States first.

Mr. Roserrs. It was used first in the United States?

Dr. Sark. Then in Denmark and in Canada and a number of other
countries simultaneously.

Mr. Rogerrs. And you referred to Australia and to Sweden.

Was your vaccine used in both those countries ?

Dr. Sauk. Yes.

Mr. Roeerrs. And did you reach a higher percentage of the popu-
lation in, say, Sweden than we have reached in this country?

Dr. Sank. Yes, certainly in the younger age groups.

Mr. Roperrs. And also the same thing was true in Denmark ?

Dr. Savk. And in Australia.

And in Canada there has been a large pocket of the French Ca-
nadians around Montreal that have 1'0;-:.15104 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. Roperrs. And now in order to get complete protection would
you say that the four doses of the Salk vaccine are preferable?

Dr. Sarg. Preferable to what, Mr. Chairman ¢

Mr. Rorerrs. Well, preferable to three,

Dr. Satx. 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 large bulk with the first treatment, and
it is for this reason that I think 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 what we have at the moment, if three
doses can be administered to those who have not yet been vaccinated,
particularly in the under 10-year age group, let us say the babies and
the breadwinners that the Public Health Service speaks of, there will
be a 90-percent reduction in probability of acquiring paralytic polio
in individuals so treated.

Mr. Roserts. Now, in the chart—you pointed out in one chart the
field trial.

Dr. Sauk. Yes.

Mr. Roperrs. Now what was the largest number of persons in-
oculated under that field trial, and when was that?
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Dr. Sark. That was in 1954. And if my memory doesn’t fail me
completely, I think there were about 400,000 individuals who actually
received vaccine, and then there were control groups.

Mr. Roperrs. Had they received any other type of vaccine prior to
the injection of the Salk?

Dr.SaLk. None. There wasn't any available prior to that time.

Mr. Roserts. As to the effectiveness of the Salk vaccine, would you
care to make a comparison between it and the live vaceine ¢

Dr. Sauk. The only direct comparisons of which T am aware are
those that have been carried out in Mexico. And this puts the live
virus vaccine at a distinct disadvantage, because in Mexico at the
time when these trials were conducted in such children there was a
very high incidence of virus infections of the intestinal tract due to
viruses other than polio, and as you probably know, when such virus
infections are present, then it constitutes an interfering effect, and the
vaccine that is fed doesn’t take, so to speak.

Now Dr. Sabin has done some very splendid studies to try to over-
come this problem, and has done some successfully. But this indicates
the diﬂicullt_\; of making direct comparisons.

In that particular study, if I recall the figures correctly, there was
approximately a 59 percent reduction in paralytic polio among those
who received the live virus preparation, and in those who received
approximately two doses of the killed vaceine, there was about an 82
percent reduction.

Now you provide me with an opportunity to make the most im-
portant lmint that I think needs to be made. I would say that there
1s_probably little difference between the two preparations so far as
effectiveness is concerned. The most important point is that either
one be administered to a sufficient segment of the susceptible popula-
tion.

And if you want to make comparisons you may make them between
the overall effects that have been observed in the various eastern Eu-
ropean countries, and the Scandinavian countries and the United
States, and you will see that in all instances it is possible to reduce the
incidence of disease not only in those so treated, but also to dampen the
spread of virus generally with either preparation.

Mr. Roserrs. We had some testimony to the effect that live vaceine
was effective—the onset of effectiveness was faster than the Salk.
Would you care to comment on that statement ?

Dr. SaLk. Yes, I tried to show in one of the charts that the onset
of effectiveness can be after the first dose. And this is clearly evident
when you see that there is about a 50 or 60 percent reduction—that
about 60 percent of those given a single dose are protected, therefore,
there is onset of protection within a matter of a week or two following
a single dose. There is no theoretical reason why there should be a
difference between the two. And I would say that the important point
is whether or not the first dose, whether live or killed. takes at that
time.

In either case, if it takes, the onset of effectiveness is prompt.

We have been able to demonstrate this again and again in experi-
mental animals, and I could show you much more information on the
promptness of the onset of effectiveness which varies with different
doses of vaccine, different quantities of virus 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 after the first dose.

And as one reduces the amounts, then there are some who are not
protected after the first dose, but do respond after the second.

Mr. Roserts. As to the potency factor, how long—under whatever
conditions you preserve the vaccination, how long is that vaccine
effective?

Dr. Sack. I think that the Public Health Service has established
a time limit which was based on a rather limited amount of informa-
tion initially. In our own laboratory, and I know that 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 or about the expiration date, and have an extension of the useful
life of the vaccine simply on the basis of retesting. And, by and
large, this is successfully accomplished.

Mr. Roperrs. Other than the experience that we had with the
Cutter batch, have you had any other experiences with bad batches
of vaccine?

Dr. Satk. None like the Cutter episode.

Mr. Roeerts. And could you say approximately how many manu-
facturers now make the Sali vaccine in the United States?

Dr. Sacg. Inthe United States?

Mr. RogerTs. Yes.

Dr. Sauk. Well, there are six in the United States and, of course,
thlere is Canada, England, France, Australia, South Africa, and many
others.

Mr. Roserrs. You used the figure of 400,000 who participated in the
1954 field trial. What is the largest mass immunization that has been
done with your vaccine :

Dr. Sark. Idon’t know what the cumulative figure is throughout the
world.

Mr. Rogerts. I mean in specific field trials.

Dr. Sark. That was the largest.

Mr. Roeerts. There has not been one of comparable size !

Dr. Sark. I don’t think there have been any other field trials 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. Roserrs. That is all T have at the present time.

Mr. Newsen. Noquestions.

Mr. Rogerts. Mr. Rogers?

Mr. Rocers of Florida. Thank you, Mr. Chairman.

Dr. Salk, of course, we all have a great admiration 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. Rocers of Florida. Could you explain that to us just a little?

Dr. Sauk. The viruses are grown separately, and they are converted
into the noninfectious form separately, and then they are combined
in a proportion, the purpose of which is to produce corresponding
effects with each of the three types.
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Mr. Rocers of Florida. So when you take a series, say, of four shots,
these four cover all three types of polio, is that correct ?

Dr. Sazk. That is right.

Mr. Rocers of Florida, So you don’t have to take different shots
for different types?

Dr. Sack. No. And at the moment in our own laboratory we are
experimenting with the inclusion of many more viruses into the same
inoculum.

Mr. Rocers of Florida. I see. 1 wanted to ask you, too what the
amount of Salk vaceine now available in the United States is? Are
you familiar at all with that?

Dr. Satk. No. I get the reports, but I don’t pay any more atten-
tion to them than I do to the stock market.

Mr. Rogers of Florida. What generally is true—or maybe you can-
not generalize—what is true as to the live virus vaccine and the killed
virus vaceine as far as effectiveness’! For instance, smallpox, I think,
is alive, isit not.?

Dr.SaLx. Yes.

Mr. Rocers of Florida. Have they ever had a killed vaccine ?

Dr, SavLk. I see what you are asking,

Mr. Roaers of Florida, I would like to know what experience yon
have had.

Dr. Satk. 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 virtnally 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. Rocers of Florida. I understand.

Dr. Sauk. For the record I had to say that.

Mr. Rocers of Florida. 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 diphtheria,
and tetanus toxoids. This 1s a fairly general prineiple, but in quan-
titive study T 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. Rocers of Florida. Is there any way to provide for a killed
vaceine to be taken orally ?

Dr. Sang. No,

Mr. Rocers of Florida. No possibility ?

Dr. SaLk. No. There are not very many other agents that can
be so administered.




POLIO VACOCINES 307

Mr. Rocers of Florida. Do you feel that there is an advantage in
oral—in administering a vaccine orally above a hypodermic?

Dr. Sarx. Well, T am sure that everyone has his own preference.
I prefer to try to answer the question from my viewpoint as a scien-
tist, and that 1s that I would li&(e 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 that this is my scientific
interest.

From the human point of view, I wouldn’t care if the stuff was put
into the water 5111:[)%}'. or put into the air-conditioning system, if it
would produce an effect. 1 don’t think it matters.

Mr. Rocers of Florida. I was thinking maybe for easy acceptance.

Dr. Sark. I don’t think that a 9-month-old baby or a 6-month-old
baby knows the difference.

Mr. Roaers of Florida. I was thinking of 6-year-old children.

Dr, Sank. That is fine, if they prefer candy—by that time, it is too
late.

Mr. Rocers of Florida. Now, I want to ask this. When was it you
actually came upon the discovery of your vaccine?

Dr. Sank. Well, it wasn’t a discovery, it was a planned attack.

Mr. Rocers of Florida. Your development, then.

Dr. Satk. 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 January 1953 at a meeting in
Hershey, Pa., I reported on this for the first time.

And from that point, the work moved rather rapidly.

Mr. Rocers of Florida. It actually was licensed when?

Dr. Sark. This was in 1955. The field trial began in the spring
of 1954, and after Dr. Francis’ report on April 12, 1955, the licensing
took place.

Mr. Rocers of Florida. Do you feel that our licensing procedures
are handled in as rapid a manner as possible, or do you have any sug-
gestions as to future handling that might be helpful in licensing new
vaccines !

Dr. Sauk. 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 activity in the question of
biologic standardization as a result of the experiences as of that time.
And I think that we have perhaps one of the finest organizations and
staffs for this purpose anywhere.

Mr. Rocers of Florida. Do you feel then that everything that has
been done is being done as it should be at the present time?

Dr. Sark. T think so. T have not been close enough to the Division
of Biologic Standards since a few years ago but I have no reason to
think from contacts that I have had that they are not as efficient and
as expeditious as they should be.

Mr. Rocers of Florida. I am not eriticizing them.

Dr. SaLk. Iknow that.

Mr. Rocers of Florida. I was wondering about the procedure—do
you think it is necessary to test many times? Or is testing once, twice,
or three times of the batches of vaceine sufficient? T wondered if you
had any thoughts along that line, as to procedure ?
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Dr. Sack. This is one where, let us say, the statisticians come along,
you know—and they have reason for 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 that when one uses the vaccine,
all you do is reduce the probability of something happening that might
otherwise have happened.

When we say that 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, t‘herefore, 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. Rocers of Florida. So you have no particular suggestion along
those lines?

Dr. Sack. I think so far the use of the No. 5 in the killed vaceine,
probably, has influenced the Public Health Service in using that magic
number, if they continue to use it. I presume they will.

Mr. Rocers of Florida. I am not sure. I think that is still used.
Are you familiar with the number of tests made in other areas over-

seas

Dr. Savk. I could not tell you but my feeling is that by and large the
U.S. Public Health Service's procedures have been followed in most
places.

Mr. Rocers of Florida. Thank you very much.

Dr. Saux. Thank you.

Mr. Roserrs. Mr. Thomson.

Mr. Tromson. 1 have one question, Dr. Salk.

I got the impression that you felt the need for wider immunization,
since the vaccine waseffective, Why not move ahead with the existing
vaccine rather than wait until the live vaccine has been licensed? We
could do a great deal with this rather than wait until 1962.

Is that your position ?

Dr. SaLk. Precisely.

Mr. Troumson. Thank you.

Mr. Roeerrs. 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 happy to have you before the committee again.
We know you are a very busy man. I am delighted that you could
come. I tflillk we have all of the exhibits that you wish to place on
the record taken care of.

Dr. Sark. I havealready given them.

Mr. Roserts. And the charts and the like that you presented, to be
included in the permanent record.

Dr. Sang. Yes,sir.

Mr. Roserrs. Again I want to thank you for your appearance. We
deeply appreciate your coming.

I note tlhe appearance of the Surgeon General, Dr. Terry. I want
to again thank you, Dr. Terry, for your fine cooperation and that of the
Public 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 that the Public Health Service has, in my
opinion, done a fine job thus far in the face of very difficult problems.
We feel that the time has come to review the vaccine picture in the
light 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 administrative and political.

We think that a factual review should be made by the Public Health
Service and the results of such review should be submitted to the Sec-
retary of Health, Education, and Welfare. In the ligirjht of all the
facts, alternative, practical programs might be outlined by the Public
Health Service for the Secretary and for this committee so that the
merits of alternative approaches may be considered.

The Chair would like to say that we would expect the Public Health
Service and the Department of Health, Education, and Welfare to
submit at an early (I:ite reports on the progress made in such review
and the preparation of alternative programs to meet the problems
dealt with by the witnesses in these }learings.

(Nore.—The information requested is being printed as a separate
report entitled “Vaccines and the Public’s Health.”)

r. Roserrs. 1 have one other statement that I mentioned earlier,
the statement by one pharmaceutical manufacturer.

Mr. Clerk, if you will read that at this time, we will then conclude
the hearing.

Mr. WinLiamsoN (reading) :

StatemeNT oF Cras, Prizer & Co., INc., Reap sy W. E. WiLLiamsoN

Statement by Chas. Pfizer & Co., In¢, on the present production status of
Sabin-type oral polio vaccine, submitted to the Subcommittee on Health and
Safety of the House of Representatives Committee on Interstate and Foreign
Commerce :

This progress report on the development of oral vaccines against poliomye-
litis is presented at the invitation of the Subcommittee on Health and Safety
of the House of Representatives Committee on Interstate and Foreign Commerce.

Chas. Pfizer & Co., Inc., has a medical, social, and economic interest in the
development of any drug product which will cure illness, alleviate human suffer-
ing, or prevent serious disease. It has successfully demonstrated this interest
in its extensive research efforts: in its mass production of penicillin during
World War 11 when it provided a major part of the penicillin used by the U.8.
Armed Forces: in its discovery and development of the broad spectrum anti-
biotics, terramycin and tetracycline, both in wide use today; and in its develop-
ment and marketing of Diabinese, an oral antidiabetic used by thousands for
whom its use is suited.

Over the years it has been the policy of the company to invest time, manpower,
and money in new developments when such developments hold promise of ex-
tending public use of medicines to prevent disease.

Pfizer first began preparations for the produetion of the Sabin-type oral polio
vaccine at our English subsidiary, Pfizer, Ltd.,, in the summer of 1959 with the
technical assistance of Dr. Albert B. Sabin, professor of research pediatrics at
the University of Cincinnati College of Medicine.

Seed virns work began early in 1960 on types I, II, and III strains, all of
which are required for full protection against poliomyelitis.

The production of three different types of seed virus has now been completed
and the initial production lots required for licensing by the Division of Biologics
Standards of the National Institutes of Health and the British Medical Research
Council are in process and being tested. Bulk samples of lots of two of the
three types of vaccine to be marketed have been forwarded to the National
Institutes of Health for their testing and bulk samples of the remaining type
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are expected to be submitted shortly. Government representatives are sched-
uled to inspect our facilities in Sandwich, England, this month.

All of these steps, earried out in close collaboration with Government repre-
sentatives, are part of the necessary procedures followed by our company in
mak;ng application for a license to produce and market the Sabin-type oral
vaccine.

We expect to submit our formal application following the issnance of final
Government regulations providing standards for live vacecine production.
Meanwhile, our work has been carried out in conformity with the proposed
gggg};f{;)inns for live polio vaccine published in the Federal Register of November

We are now operating our English facilities at maximum capacity to produce
live oral polio vaccine. At this time it is extremely difficult to make projections
as to future availability of the oral vaccine. There are still problems to be
solved, such as the formulation of the final dosage form and the standardizing
of vaceine potency determinations.

However, on the basis of our experience to date within the framework of
the proposed regulations, we are pleased to give the committee our best present
estimates as to future availability of vaceine from our plant. If our Pfizer
plant in England is licensed to produce oral vaccine by next winter and approval
is given for importation to the United States, we believe substantial quantities—
sufficient to vaccinate millions of individuals—can then be made available,

Our company currently has submitted samples of production lots of the
Sabin-type vaceine to the British and Japanese Governments in preparation for
the sale of the vaccine in these countries when it has been approved.

Within recent weeks there has been discussion in the public press and other-
wise on the possible dosage price of the oral vaccine. At this time it is still too
early for us to comment on a possible gelling price because of the many variables
in the situation.

The new vaccine will be administered by mouth instead of by injection. It
could be incorporated, for example, in a flavored sirup, distilled water, or with
ordinary granulated sugar for ease of administration. To combat the three
different types of polio, three different types of oral vaccine are required, as
mentioned earlier, and present thinking indicates that these will probably be
administered in separate doses.

As stated earlier, Pfizer began preparations for the production of the Sabin-
type oral polio vaccine in the summer of 1959, At that time, there were no
assurances that an oral polio vaccine would be accepted in the United States
or that the Sabin strains would be adopted as the standard for manufacturing.

Although Pfizer manufactures Salk-type vaccine at both Terre Haute, Ind.,
and Sandwich, England, Pfizer proceeded with the live vaccine only at its
Sandwich plant. The English facilities were chosen primarily because of the
Pfizer British group's well advanced production and marketing program for
the Salk-type vaccine and the fact that it was in a position to pursue the neces-
:;ary research and development work at the time this project was undertaken
n 1959.

Once the decision was made to produce live polio virus vaccine at Sandwich,
facilities for production, laboratory work, safety testing, and animal holding
were constructed at an accelerated rate, All installations were built to comply
with the tentative regulations available at that time.

Pfizer has invested millions of dollars in staff and facilities 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 assistance by Dr. Jonas Salk.

In the program to produce oral polio virus vaccine we have been similarly 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 program, but has also visited the company's English facilities
and has advised our scientists from time to time.

In pursuing this program from its early laboratory beginnings, we have re-
ceived cooperation of the highest order from the U.S. Public Health Service.
as well as the Medical Research Council in England. Our scientific personnel
have been benefited materially through guidance from the Public Health 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 pursue its Sabin-type oral vaccine progranr and to co-
operate whenever and wherever possible with the appropriate governmental au-
thorities in seeing the program successfully culminated.

Until such time, however, we urge all unvaecinated children and young adults
not to wait for the availability of an oral vaccine, but to get their Salk shots now.

Mr. Rogerrs. 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 tele-
gram will be made a part of this record.

(The telegram follows:)

PHILADELPHIA, PA., March 16, 1961.
Representative KENNETH ROBERTS,
House Health and Safety Subcommittee, House Interstate and Commerce Com-
mittee, New House Office Building, Washington, D.C.:

If the committee hearings on oral polio vaccine extend beyond Friday I'm
available to testify on background of development of the oral vaccine and ex-
press my views on the national and international regulations related to manu-
facture and use of the vaccine. I was the first scientific investigator to report
snecessful immunization with oral polio vaccine. Because of speaking at Yale
Medical School symposiumr am unable to come to Washington until after Friday.

Hirary Korrowski, M.D.

(Dr. Koprowski later submitted the following letter:)
PHILADELPHIA, PA., April 1}, 1961.

Representative KeN¥eETH ROBERTS,
Chairman, House Health and Safety Subcommittee,
House Interstate and Foreign Commeree Commitiee,
New House Office Building, Washington, D.C.
Dear Smz: I appreciate your invitation to submit a statement to the congres-

sional subcommittee which is considering the status of the oral polio vaccines
made from live poliovirus.

Since the first feeding of live virus to humans in 1950, I and my associates have
conducted experimental studies in this field, and since 1957 our strains have
been used in large-scale field trials. At present they are being used exclusively
or predominantly in Poland, Yugoslavia, Sweden, and Switzerland, as well as in
a clinieal trial in our own city of Philadelphia. On the basis of these studies
I hold the following views concerning the best approach to the problem of immu-
nization against poliomyelitis. Some of these are at variance with the current
policies and views of those in the U.S. Public Health Service who are in charge
of these problems.

Of first importance at the present time, 1 feel, is the fact that the Division of
Biologics Standards continues ‘to insist that the production of live poliovirus
vaccine be in monkey kidney tissue eunlture. As a monkey kidney tissue culture
is host to innumerable simian viruses, the number found varying in relation to
the amount of work expended to find them, the problem presented to the manu-
facturer is considerable, if not almost insuperable. He is faced with the prospect
of having to discard most of his manufacturing lots of vaccine. This will
inevitably raise the cost of the vaccine, and as our techmical methods improve
we may find fewer and fewer lots of vaccines which can be called free from
simian virus.

We believe that it would be sounder scientifically to switch to human cell
strains for the production of live poliovirus vaccine. The likelihood of simian
viruses being present in these cells is small. The cost of production would be
even less than if primary monkey kidney material were used. The only objec-
tion that can be raised to the use of these cells is that they may be “cancerous.”
In fact, however, not a shred of evidence exists suggesting that this is the case.
Indeed, one could make out a case for the presence of a hypothe