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. PART I

Dr. Herserr RarNER: In this panel we are
first going to discuss the Salk vaccine, later the
live virus vaccine. None of us have any com-
mitments or allegiances except to the fruth. Dr.
Cox, of course, is from a pharmaceutical house,
but he is not here to sell you his vaccine. He
happens o be one of the world’s leading author-
ities on live virus vaccines, as well as killed vac-
cines. His reputation for integrity is exceptional
and unchallenged. He has devoted 14 years to
the development of the live poliovirus vaccine
specifically. He is here to share his knowledge
with you. You will have full freedom to question
and to dispute. Dr. Cox is director of virus re-
search at Lederle, and is at present, president
elect of the Society of American Bacteriologists.

Dr. Kleinman is an epidemiologist from the
Minnesots Department of Health. He is inti-
mately connected with that department’s pioneer-
ing field studies on the Cox live poliovirus vac-
cine. Yesterday, he landed from Russia, where
he was an official delegate of the USPHS at a
conference on poliovirng vaccines. He was co-
author in 1957 with Dr. Leonard Schuman of
a paper entitled, The Efficacy of Poliomyelitis
Vaccing with Special Reference to Its Use in

This penel discussion was edited from a transcripl.

Opinions prescnicd are those of the pancl members
and do not necessarily represent those of the Societw.

*Presented before the Scefion on Preventive Medi-
cine and Fublic Health at the 120th annuai meefing of
the 1I8/5 in Chicago, Mav 26, 1060,
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Minnesota 1955-1956, wherein they concluded
that “analysis has revealed (that) the use of
two doses of Salk poliomyelitis vaceine . . . . ..
(was) 83% proiective against paralytic polio-
myelitis.”? '

Professor Meier is a biostatistician from the
University of Chicago. In the field of polio, he
iz best kriown for his analysis “Safety Testing
of Poliomyelitis Vaccine” (Science, May 31,
1957), which suggested that a searching study
of the entire Salk vaccine program by an ap-
propriate hody be conducted. Despite the ai-
tempt of the editors to initiate a debate om the
crucial issue of safety testing, proponents of the
Salk vaecine remained silent.

Professor Greenberg is head of the depart-
ment of biostatistics of the University of North
Carolina, School of Public Health and former
chairman of the Committee on Evaluation and
Standards of the American Public Health Asso-
ciation. In the past he has presented several
papers on methedologic problems in the defermi-
nation of the efficacy of the Salk vaccine.?

The reason for this panel on the present status
of polio vaccines is best expressed by a quote
from Dr. Alexander Langmuir. He is in charge
of polio surveillance for the USPHS, and has
been an ardent proponent of the Salk vaccine
even prior to the Franecis report of 1955. In 2
symposium on polioc in New Jersey last month
he stated that a current resurgence of the dis-
eage, particularly the paralytic form, provides
“cause for immediate concern™ and that the
upward polio trend in the United States during
the past two years “has been a sobering experi-
ence for overenthusiastic health officers and
epiderniologists alike.”?

In the fall of 1955 Dr. Langmuir had pre-
dicted that by 1957 there would be less than 100
cases of paralytic polio in the United States.®
As vou kmow, four years and 300 million doses
of Salk vaccine later. we had in 1959 approxi-
mately 6,000 cases of paralviic polie, 1,000 of
which were in persons who had received three,
four. and more shots of the Salk vaceine. So you
see, expectancy of the Salk vaceine has not lived
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TABLE lL—Paracyric Pouio Casgs v tae US. 1w
1957, 1958, 1959, Imciunrng Pararyric Poun Cases
v SALK VACCINES.

Salk Vaccinared

Increase 1 or 3 or

OVEr More 3 4 More

Total 1957 Doses Doses Doses Dozes

A 1957 2158 658* 206°

1958 3122 45% 571° 237 10° 247°

1050 5694 16405 1870° 7500 178 428
1. Mational Office of Vital Statistics figures: Morbidity

and Mortality. USPHS vol. 8 no. 52 (Jan. 8) 1960.

Polio Surveillance fgures: Thrupp, Lauri D., ev al:

Poliomyelitia in the Tnited States, 1957, Public Health

Reports 74:535-545 (June) 1959.

3. DPolic Surveillance figures: Polio Surveillance Unit Re-
port No. 160. Dec. 5, 1958, These figures are only
through Nov. 20, 1958. Also omitted are cases of paralytic
polic among 179 cascs jor which age and/oc vaccination
status are anknown. The true figures are higher.
Polio Surveillance figures: Polio Surveillance Report No
197. May 16, 19060.

These figures do not inclnde cases of parzlytic polio amony

237 cases for which P3U did not receive any scparate

reports, in 184 cases in which the vaccliig  status was

number of cases whose

[T%]

unknown, and i an nnkoown
original diagnosis was changed as a result of “a 60-day
fallow-up report which included a verification of the diag-

nosis, (and) an estimate of the severity of residual paralysis.'
“The paralytic category ({now) includes 4,783 cases with
residual paralysis at sixty days plus 689 cases with a
preliminary diagnosis of paralytic poliomyelitis for which
no follow-up data were received.” That the switch from
paralytic cases to nooparalytic cases on the basis of the
absence of residnal paralysis iz those with 3 or 4 doses
of Salk vaccine is considerabie may be gathered by com-
paring the final report on 1959 (Report 197), which includes
follow-up data throngh Feb. 29, 1960, with the preliminary
report in“an earlier PSU Report (No. 193), which includes
follow-up data through Jan. 1}, 1960, This should be under-
stood in the light of Dr. Laogmuir’s remark to state epi-
demiologist in his letter of Sept. 29, 1959, that, “In the
final analysis, even a2 small number of corrections may make
crucial differences in the evaluation of effectiveness of vac-
cine. A revoked diagnosis or a switeh of diagnosis from
paralytic to nouparalytic, or vice versa, in only 5 to 109
of cases could change basic conclusions remarkably.”

FIGURE I. THE NATURAL RISE AND FALL OF TwO DIS-
EASES POLIOMYELITIS 1842-1958 INFECTIQUS HEPATITIS
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up to actuality, and Dr. Langmuir was right
when he said the figures of 1959 were sobering.

In preparation for the discussion, it was
thought best to review some basic facts of polio:
incidence, natural history, the disease, and irm-
munity, all important to the understanding of
the vaccine problem. Table 1 presenis current
data on incidence of paralytic polie. Figure 1
presents the natural variafions in incidence of
polio and infectious hepaiitis. Both dizeases were
in a natural decline when the Salk vaccine was
introduced in 1955. Since the wide acceptance of
the Salk vaccine was based primarily on the
sharp decline in polio incidence, it is important
to keep in mind that infectious hepatitis equally
declined following the Salk vaceine.

Figure 2 shows what the incidence of paralytic
polio would have bheen from: 1951 through 1959
if the figures were corrected for the radical
changes in diagnostic criteria since the intro-
duction of the Salk vaccine, Dr. (ireenberg will
discnss some of these changes later. The solid
columns in figure R represent a conservative
estimate of what the incidence of paralytic pelio
would have been in former years if the diagnostic
criteria of 1959 had been used. This permits a

4o _[_

FIGURE 2 COMPARIS2IN OF THE INCIDENCE
OF POLIOMYELITIS: TOTAL CASES 1957-1959
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more accurate comparison. It also helps us eval-
uate the progress or lack of progress made since
the introduction of the Salk vaceine.

The low incidence of the disease also compli-
cates evaluation of a vaccine. Presently, a com-
munity is considered to have an epidemic when
it has 35 cases of polio per year per 100,000
population.* In Oak Park with a population of
81,000, 21 or more cases constitutes an epidem-
ic. Sinee Oak Park has ahout 500 hlocks, this
means one case of polio per year to 23 hlocks.
We have had only one epidemic of polio in the
recorded history of Oak Park. In a high inci-
dence disease like measles;, on the other hand, it
is common to have 21 cases in a single block.
The difficulty in evaluating the efficacy of a
vaccine against polio as conirasied to measles is
obvious.

Because of the low incidence of polio, neither
the private physician nor the local public health
physician is in a position to judge the value of
polio vaccine from personal experience alone.
One central source must collect and evaluate the
data. The result will be only as good as the
thoroughness, objectivity, and statistical skills
of the central source. Part of the difficulty in the
evaluation of the Salk vaccine has been that the
responsible authorities have not refined the tech-
niques for evaluating high incidence diseases so
that they can be applied to low incidence dis-
eases.

We must also distinguish between polio infec-
tion and the clinical disease. Tuberculosis, where
we have the tuberculin reactor which signifies
infection as confrasted to the reportable clinical
disease, is the prototype. For every one case of
known paralytic polic we have about a thousand
cases of subclinical polio infections. The latfer
accounts for the high degree of natural immunity
in adults. Crucial to the understanding of the
contemporary vaccine problem is that you ecan
get infection of the gut with or without disease.

The theory of the killed vaccine is that cireu-
lating antibodies in sufficient amounts will neu-
iralize poliovirus before it reaches the central
nervous systeni. One of the major disappoint-

¥*Prior to the iatroduction of the Salk waccae the
National Foundation defined an epidemic as 20 or mwre
cases of polto per vear per 100000 population. On this
hasis there were many cpidemicy throughout the Umicd
States wvearly. The present higher rafe Das reswitcd in
nof @ veal, but @ sesmonitc chimination of cpidemics.
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ments of the killed vaccine is that circulating
antibodies alone do not protect against alimen-
tary infection. Only when the local immunity
follows an alimentary infection are we capable
of achieving a more consistent immunity againsg
the disease. Circulating antibodies produced hy
a killed vaccine do not prevent the multiplication
of enormous numbers of poliovirus in the gut,
nor their break throngh inte the circulatory sys-
tems. Protection depends on the presence of cir-
culating antibodies in sufiicient titer to offset
virns entering the circulatory systems. Immu-
nity of this type is predominantly relative.

This concludes our review. Dr. Greenberg will
laupnch us into our panel discussion.

Dr. BErNARD GREENEBERG: I -agreed, as a par-
ticipant of this panel, to discuss the present
status of the Salk vaccine as a stafistician. As
such, my primary concern, my only concernu, is
the very misleading way that most of this data
has been handled from a statistical point of
view.

There has heen a rise during the past two
years in the incidence rates of paralytic polio-
myelitis in the United States. The rate in 1958
was about 50 per cent higher than that for
1957, and in 1959 about 80 per cent higher than
in 1958, If 1959 is compared with the low year
of 1957, the increase is about 170 per cent. At
the same time, the rates for nonparalytic polic
have been declining in relation to the 1957 base.

As a result of this trend in paralytic polio-
niyelitis, varions officialy in the Public Health
Service. ofticial health agencies, and one large
voluntary health organization have been utilizing
the press. radio. felevision, and other media to
gound an alarm bell in an heroic effort to per-
suade more Americans to take advantage of the
vaceination procedures available to them.

Although such a program might be desirable
until live virus vaccines ave available to us en
more than an experunental basis. the misinfor-
mation and unjustified conclusions about the
canse of this vise in incidence give concern 1o
those interested in a sound program based on
logic and fact rather than personal opinion and
rejudice.

One of the most obviows pieces of misinforna-
Lion being elivered to the American public is
that the 30 per ceni rise In paralytic poliewy-
clitis in 1058 and the teal accelerated increase in
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1959}, -' peen caused by persons failing to be.
\'aﬂﬁiﬂl;a\:w ts @ certain amount of

is represen
.':doﬂhl& talkgh;;; ,E] anwillingness to face facts
sodto - toate the true effectiveness of the Salk
vaeily 1, ;o double talk from the standpoint of
logitll - oming: 1f the Salk vaccine 1s 1o take
oredit ¢ - the decline from 1955-1957, how can
the® § gividuals who were vaccinated Eeveral
years o contribute to the increase 1n _1908 and
19897 ‘A re not these persons still vaccinated?

The [ umber of persons over iwo years of age
in 196y .40 have mot been vaccinated cannot be
mo%, wod must be considerably less, than the
pubey who had po vaccination in 1957. Yet. a
receit g conciated Press release to warn about the
impexiq_ing threat referred to the idea that the
“mail: roacon ig that millions of children and
* adultS314ve never been vaccinated.” If they were
never yaecinated, undoubtedly many more than
were i—’eported were unvaccinated during 1955,
1956, and 1957 when the same officials were
claiming that reduction in rates was due to the
vaceing

Could it be that the vaceine has been only a
temporgry stop-gap and that the effect is now
weiling off because the vaccimated individuals
are Rot mainfaining their antibody status
througly subelinical exposures and booster doses?

(ne cannot answer this question in the nega-
tive With real assurance because such a possibility
is eertainly & resl one. The reduction of anti-
hody titer with time is well documented and may
explsll’ why some individuals vaccinated five
years-&go have lost their immunization status.
On th other hand, officials urging vaccination
have taker the stand thet the rate increased be-
calwe_lal'ge segments of the American popula-
ﬁo?, about 49 per cent, have had no vaccine at
all!

4 sclentific examination of the data, and the
map?eT 1n which the data were manipulated. will
reved) _tha.t th_e true effectiveness of the present
Salk-Vaceine is unknown and greatly overrated.

The remainder of this paper documents this
siptement.

Eff,ﬁij’eness of Salk vaceine

Albhere will remember that the field trials in
1954 showed that the vaccine used was 72 per
cent eﬁ_ecifive I preventing paralytic poliomy-
iti® ithin one year, Lyt completély ineffective
in Freventing nonparaivtic poliomyelitis 5 Tt

for "A ' t 1960

must be remembered that these figures apply to
the vaccine used ixn 1954, and, therefore, all the
Francis report really tells us is that the Salk
vaccine of 1954 was 72 per cent effective in pre-
venting paralytic poliomyelifis for that one sea-
S0D.

For the 1955 vaccine, certain changes in the
manufacture and testing for safety were intro-
duced. The vaccine did not contain merthiolate
as did the 1954 product. Live viruses were found
in several lots. and the foundation of Salk’
theory of inactivation was questioned. We were
alarmed by the variation in antigenic potency
of different lots from different manufaciurers
especially for a product that was to be adminis-
tered on a mass basis. The Cutter incident and
the White Paper® are clearly remembered hy
those of us who. at that time. questioned the
wisdom of the program as il was heing con-
ducted. To imsure “absolute safety,” an exira
filtration step was introduced in November.
19557 Perhaps Dr. Cox will comment on what
this extra filtration step may do to the antigenie
potency of the vaccine.

The result of that change, as well as the pre-
ceding ones, upon the effectiveness of the present
vaccine is unknown. At that very time—Novem-
ber, 1955—the Poliomyelitis Surveillance Unit
of the Communicable Disease Center published
a paper which purported to show that in 1955
the vaccine was still as effective as in 1954.% In
fact, a report from that unit om Dec. 7, 1955,
went 5o far as to claim that a single inoculation
of the vaccine was about 78 per cent effective in
preventing paralytic poliomyelitis!”

In care and precision, the method of study in
this Public Health Service report was not at all
comparable to that of the field trials of 1954,
There were no controls, the data were retrospec-
tive, and there were no rigid diagnostic criteria
that eould be supervised on a national basis. The
claim that ome inoculation was 78 per cent ef-
feetive was too much for anyone to accept.

We were able. fortunately, to conduct a more
infensive study in North Carolina, hut it was
subject to the same limitations of no real con-
trols. and of retrospective design. Our purpose
was simply to lTearn the magniiude of the hias
introduced bv faunlty statistical manipulations in
the Poliomyelitis Surveillance Tt sfudy. Wea
found Lhal one.dose was practicallv ineffective
amd two dores would prodnee a fignre af only
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about 60 per cent reduction among children 5 to
9 years old. The Poliomyelitis Surveillance Unit
study had reported about 80 per cent effective-
ness in North Carolina for 2 single shot. Why
this discrepancy of figures in the two studies?

In a paper on the results of our study de-
livered before the DBiometric Society and Insti-
tute of Mathematical Statistics in April, 1956,
1 pointed ont that the diserepancy was purely a
statistical one. There were two biases in the way
the Public Health Service had calculated its
rates of attack among the vaccinated and the un-
vaccinated.

First of all, the unvaccinated population figure
for 5 to 9 year old children used in the Public
Health Service report was the number given in
the 1950 cemsus minus the number of children
vaccinated. The number of children aged 5 to 9
in 1955 was estimated, however, to be 101,000
more than 1t was in 1950. The Public Health
wervice did mot fake this increase into account.
The omission of 101,000 children from the un-
vaccinated population would have increased the
latter roughly from 236,000 to 337,000 children.
Hence, the attack rate for unvaceinated children
was overestimated by about 40 per cent.

The second bias in the way the Public Health
Service had calculated rates involved the period
of exposure for the vaccinated children. As the
children were vaccinated each month, they were
transferred to the vaccinated group piecemeal.
Before children can be moved to the vaccimated
status, however, one must consider the length of
time they remained in the monvaccinaied group
before transference. In the adjustment process,
the seasonal incidence of the disease also must be
considered. To obtain correct estimates of the
population who had “one and only one™ inocula-
tion of vaccine, this adjustment process must be
used, not only to transfer first vaccinees into that
group, but also to transfer out those children
who obtained second inoculations. Failure to do
so by the Public Health Service accounted for
the remainder of hias between the two studies.
Hence, as far back as 1955 and hefore the extira
filtration step was Iniroduced, the question of
whether the Salk vaccine was really as effective
as it was in 1954 could not be apswered.

Reasons for recent increase

If the vaccine was nuot as effective, one wight
wonder why the fremendous reduction occurred
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in the 1935, 1956, and 1957 reported rates.
Here, again, much of this reduction was a sta-
tistical artifact.

Prior to 1954 any physician who veported
paralytic poliomyelitis was doing his patient a
service by way of subsidizing the cost of hospi-
talization and was heing community-minded in
reporting a communicable disease. The criterion
of diagnosis at that time in most health depart-
ments followed the World Health Oxrganization
definition: “Spinal paralytic poliomyelitix:
Signs and symptoms of unonparalytic polio-
myelitis with the addition of partial or complete
paralysis of one or more muscle groups, detected
on two examinations at least 24 hours apart.”:*

Note that “two examinations at least 24 hours
apart” was all that was required. Laboratory
confirmation and presence of residual paralysis
was not required. In 1955 the criteria were
changed fo conform more ¢losely to the definition
used i the 1954 field fuvials: residual paralysis
was determined 10 to 20 days after onset of ili-
ness and agaim 50 to 70 days after onset. The
influence of the field irials is still evident in
most health departments; unless there is residual
involvement at least 60 days affer ouset, a case
of poliomyelitis is not considered paralytic.

This change in definition meant that in 1955
we started reporting a new disease, mnamely,
paralytic poliomyelitis with a longer lasting
paralysis. Purthermore, diagnostic procedures
have continued to be refined. Coxsackie virus in-
fections and aseptic meningitis have been dis-
tinguished from paralytic poliomyelitis. Prior
to 1954 large numbers of these cases undoubt-
edly were mislabeled as paralytic poliomyelitis.
Thus, simply by changes in diagnostic criteria,
the number of paralytic cases was predeter-
mined to decrease in 1955-1957, whether or not
any vaccine was used. At the same time, the
number of nonparalytic cases was bound to in-
crease because any case of poliomyelitis-like dis-
ease which could not be classified as paralytic
poliomyelifis according to the new criferia was
classified as nouparalytic poliomyelitis. Many of -
these cases, although reported as sueh, were not
nonparalytic poliomyelitis. If this inaccurate
number of cases of nonparalytic peoliomyelitis re-
ported in 1957 is accepted as accuraie and con-
sidered as a base for subsequent comparisons. it
iz no wonder that we now say nonparal ylic cases
went down in 1958.

Hlinots Medicel Journal



There is still another reason for the decrease
in the reported paralytic poliomyelitis cases in
1955-1957. As a result of the publicity given the
Salk vaccine, the public guestioned the possibil-
ity of a vaccinated child developing paralytic
poliomyelitis. Whenever such an event occurred,
every effort was made to ascertain whether or
not the disease was truly paralytic poliomyelitis.
Tn fact, I am certain that many health officers
and pliysici&ns here will ask routinely if & child
has been vaccinated when signs of poliomyelitis
are present during the summer months. We have
been conditioned today to screen out false posi-
Hve cases in a way that was not even imagined
prior to 1954.

As a Tesult of these changes in both diagnosis
and diagnostic methods, the rates of paralytic
poliomyelitis plummeted from the early 1950’
to a Jow in 1957.

Why then has there been a recent increase
since 19577

Why have the improved methods of diagnosis
not prevailed during 1959 and 19607

The improved methods of diagnosis have pre-
vailed. The present increase, I believe, is caused
by a long-term, increasing trend in the incidence
of the condition or disease we now call paralytic
poliomyelitis. Without doubt, the increasing
trend has been reduced to some extent by the
Salk vaccine. Nevertheless, the Salk vaccine has
limited effectiveness in ifs ability further to re-
duce this trend. The reduction at the outset ap-
peared to be much more effective than it was,
because the early years of the vaceine’s use were
clouded by reduction in reported incidence by
the elimination of the false positives. However,
any future substantial reduction in this trend
will Tequire a more potent vaccine, not simply
vaccinating more people. If there were no other
vaccine, complete vaccination of all susceptible
persons in the population with Salk vaccine
would he justifiable.

Delays in accepting the new live virus vac-
cines raayv result in a confinuation of the trend
observed in 1959. Today it may be a serious mis-
take to bhe ultraconservative in accepting the new
live virus vaccines under the impreseion that
there is no hurry because an almost equivalent
immunizer exisis in the Salk vaccine. A delay in
accepting and promoting hetter vaccines will be
a costly one. There must be imimediate pressure
applied to determine whether or not the mnew

for Auguse, 1960

vaccines are more effective, so that we do not
cling, for sentimental or personal reasons, to an
older vaccine whose true effectiveness is today
unknown.

QuEsTION : Are antibody levels any indication
of the reliability of the effectiveness of the vaec-
cine ?

Dr. Cox: The only way you really can deter-
mine vaccine effectiveness is by direct challenge.
Obviously, in polio you cannot make a direct
challenge on man. We know, however, from ex-
perience with other vaccines that the most accu-
rate indirect method we have is measuring the
levels of meuniralizing antibodies in the blood,
and that’s what we’re checking.

It is well accepted now that this method rep-
resents & spillover of antibodies produced in the
tiszue. We do not know, however, the exact level
of neutralizing antibodies necessary to protect
against paralytic polio. There is inereasing evi-
dence that antibody levels as low as 1:4 are sig-
nificant. Complement-fixing antibodies, on the
other hand, are not a reliable index of effective-
ness, nor do they necessarily correlate with neu-
tralizing antibedies.

Dr. Kreinmaxw: Dr. Ratner has put me in the
position of Devil’s Advocate, being the only one
on the panel who at one time committed himself
in writing that the Salk vaccine was quite effec-
tive. Back in 1958 we showed, or thought we
ghowed, that two doses of Salk vaccine was 83
per cent effective in preventing paralytic polio.
We thought thiz was done rather carefully using
a Life Table method of analysis which recognizes
that the population at risk changes week by week
and month by month. We did nof, however, as
Dr. Greenberg suggested, give special weight fo
those months of the year in which the risk of
contracting polio is greafest.

We tepeated this study of 19556 and 1956 by
projecting the same type of statistical analysis
into 195722 Lo and behold. we found that two
doses of Salk vaccine was not nearly as effective
in 1957 as we thought it was in 1956. Instead of
S3 per cent effectiveness, we found only about
24 per cent. Further, in 1957 we found that it
took three doses te come close to the effectiveness
that we had demonstrated with two doses in
1956.



But let’s leave that aside. Let we tell you why.
aside from the statistical standpoint, I'm get-
fing nervous about the Salk vaccine, My first
reason is the definite increase in paralytie polio.
Ix Minnesota we have found that 20 per cent of
cur 1959 paralytic experience has occurred in
triple and quadruple vaccinates. At present, 1
am an agnostic as far as the efficacy of the Salk
vaceine is concerned because I do not know how
effective it is. I believe it has some degree of
effectiveness, but I do not know the extent be-
cause I cannot get proper dencininators. A de-
nominator which consists of a point determina-
fion of the number of vaccinates as compared to
the wnvaccinates is absolutely useless because it
ignores the changing character of the risks in-
volved. These risks vary from day to day depend-
ing upon the seasonal peculiarities of polio in-
fection and the changing character of the Salk
vaccinated population.

Iaboratory findings arve another reason why
I am getting nervouns. If polio antibodies mean
anvthing in respect to protection, then I am
forced to conclude that much of the Salk vaceine
we have heen using is useless. For two years now
we have done antibody tifrations on children who
have received three or more doses of Salk vac-
cine. These titrations show that over 50 per cent
do not have antibodies to Types I and IIX and
that 20 per cent lack antibodies fo Type II polic-
virus.*® This is a very disturbing fact. When a
phenomenon like this occurs two years in a row,
one has reason fo believe that the maierial we are
injecting is mot an antigenic preparation.

I should also like fo emphasize Dr. Green-
herg’s remarks on the changing eoncepts of polio.
It is now extremely difficult to get a Minnesota
physician to make a preliminary diagnosis and
Teport of nonparalytic polio. We now know that
aseplic meningitis has a much broader etiology
than poliovirns. In 1956 in mueh of our so-called
nonparalvtic polio, the etiology turned out o be
Coxsackie B-8 virus, and in 1957 a staggering
outbreak turned out to be Echo 9 virus. It is
no wonder then that the average docior does not
want to make a diagnesis of polic in the ab-
sence of frank Jower motor neuron flaceid paral-
veis. As a resuli. the only polio that’s being re-
ported today are cases with frank paralysis.

¥ would also like to agree with Dr. Greenberg
that the insistence wpon @ sixty day duration of
paraiysis for paralvtic polio is ahsolutely silly.

o0

There is0°'t a doctor in this room who hasn’t seen
& case of frank paralytic polio which has not re-
covered within sixty davs, or at least recovered
sufficiently o that youw coudd not estimate with
clinical certainty that there was some residual
paralysis.

I would like, then, to have my position under-
stood, at least on this panel, as that of an ag-
nostic so far as the Sallk vaecine is concerned.
I amn not against it. I think it is the ouly medi-
wmn we have which has some degree of reliability;
but I think there are better methods, and I think
we should take advantage of these methods if it
seems at all reasonable.

Dr. RarxEr: Dr. Cox, whal hag been your ex-
perience with antibody findings in friple or
quadruple Salk vaccinates?

Dr. Cox: First let me say that I am con-
vinced that living virus vaccine is going to he
the final answer. I bare this statement ou my
experience in the virus field since 1928. I am not
against killed virus vaceines. I was the fivst per-
son to prove that they could he made. This was
at the Rockefeller Institufe, where I deweloped
a killed vaceine against eastern equine and west-
ern equine encephalomyelitis.** Later, as a bac-
teriologist at the TUSPHS, I produced other
killed vaccines,®

I want to emphasize, however, that everything
done in the field of virology has to be quantita-
tive. This applies to living as well as killed virus
vaccines. Unless vou have quantitative methods
and know what vou are putting info a vaccine
product, you have nothing. The reason our
company refused to make the killed Salk vaccine
wag because we knew it was impossible to pro-
duce enmough virus by kmown tissue culture
methods to make a good killed poliovirus vac-
cine. We knew the quanfitative requirements
for vaccine as far back as 1934, Dr. Salk has
admitted this past year that this principle is
lrue. This hasie quantitative principle is pre-
vigely applicable to polio. I am anxious fo tell
vou what we know.

There are very few things that you can gener-
alize upon in this field, but one thing you can
depend on is that vou've got to have at least
100 million particles per dose to make a killed
vaccine that’s worth anything. The only single
excepiion is Rocky Mountam spotted fever vae-
cine. which has by far the best antigen that
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apybody has ever found, either in ricketisiology
or virology. With spotted fever you can make a
good killed vaecine with between 10 and 30
million rickettsial particles, but in the case of
virnses you must have 100 million virus partic-
les, as & minimum, and preferably a higher
concentration.

We have found that in production—all the
manufacturers have found this—you never get
much above 10 to 30 million poliovirus particles
per ce. by tissue culture methods. Accordingly.
we told our company that to make a good killed
virus product we would have to concentrate the
vaccine from five to tenfold for a product that
would meet our standards. Otherwise, we would
be producing a product that a frue scientist
could not be proud of, and we didn’t want to
be in a position where we could mnot back ihe
product. It costs the manufacturer around 39
cents a cc. to make the present killed vaccime.
If you multiply that by five to tfenfold and
include the additional labor costs, you can see
that the product would be costly. We predicied
this back in 1950 when we decided not to pro-
duce Salk vaccine.

We are now learning, not only in the United
States but in Israel, England, and Denmark,
that the killed product does a fairly good job
of producing antibodies against Type II polio-
virus. But Type IT represents only about 3 per
cent of paralytic cases throughout the world. The
killed vaccine does a poor job against Type I,
however, which causes 85 per cent of paralytic
cases, and against Type III, which causes about
12 per cent. In other words, the killed vaccine
is doing its best job against the least important
tvpe. 1t took time to find this out. It was proven
in Israel in 1938, when it had its big Type T
epidemic.’® They did not see any difference in
profeetion between the vaccinated and the un-
vaceinated. Last year in Massachusetts during
a Type IIT ouibreak, there were more paralytic
cases In the triple vaceinates than in the unvac-
cinated.’™ Actually. there is a very good hut litile
Inown immunological explanation for this.

Dr. Kleinman, in referring to the Minnesota
studies. did mnot speerfy that in the triple Salk
vaccinates 57 per cent had antibody titers of
less than four to Type I poliovirus., 20 per cent
had the same lack of antibody fiters to Type TI
poliovirus, and %% per cent had tifers of less
than four fo Tvpe ITI poliovirus. as of Januarv
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and February, 1958. We found the same thing
in Pearl River personnel’® The amazing thing
is that when you analyze these 1,100 people
scatiered in northern New Jersey and southern
New York, you find no appreciable difference
between the respomse of the unvaccinated and
the vaccinated, following three or four injections,
to Type I or TII poliovirus.

QuEsTIoN : At what intervals after the last
injection did yon make these antibody studies?

Dr. Cox: These vary, hut they're all within
2 period of 18 months. Of course, the claim has
been made that a good killed Salk vaccine should
give a longer duration of immunity. I don’t
know of any killed vaccine that gives a longer
duration of immunity. I do know that in Rocky
Mountain spotted fever, which has a morfality
rate of 95 per cent, the vaceine has eliminated
mortality, provided booster doses are taken once
a year. The same thing is frue with epidemic
typhus vaccine. Both of these are very good
killed vaccines. I know of none hetter; yet the
immunity they provide is of short duration and
requires yearly boosters.

Dr. Raryer: Dr. Cox, would you relate the
effect of the additional filtration step, which
was introduced as a mnecessary safety measure
in November. 1955, on the production of a
potent Salk vaccine?

Dr. Cox: The extra filtration step was in-
troduced because the amount of formalin unsed
in preparing the vaccine did not inactivate the
poliovirns. We found residual live virus for
as long as. 42 consecutive days of inactivation.
Ti is common knowledge in the industry that the
regulations requiring incubation for 10-day
intervals did not eliminate residual live virus.
The manufacturers, through difficulties encoun-
tered in production, soon learned of this and, to
he sure there was no live virus. extended the period
of cooking to 30 days or more. Iiven then they
had to throw out batches, becaunse poho 1s one of
the most difficult viruses to Inactivafe with
formalin.

The second filiration step was picked ocut of
thin air with no experimentation to hack it up.
Recause 1t was thought that residual live virus
particles encased iu a mass of killed particles
ware getting through. the filtration step was in-
troduced-in the hepe that it would remove this
aggregate. We've known for vears, however, that
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any time you introduce an additional filtration
step you lose antigen. Actually, {he Israelis
found they lose from 10 to 30 fold in virus con-
tent by a second filtration siep.*® If you have a
small amount of antigen to start with, additional
filtration will only reduce it still further. Cer-
tainly, this vaccine has been most confused be-
cause of many vested interests, but on a scientific
basis any virologist will agree that I'm telling
vou the absolute gospel.

Quxrsrion : Do you know the variation of the
potency of the Salk vaccine on the market?

Dzr. Cox: Unforfunately, that varies censider-
ably. The manufacturers are unable to quantify
virus particles in the killed vaccine because 1t is
too costly. A good killed vaccine requires a stand-
ard, consisfing of the number of virus particles
of the strain being used. This standard, of course,
will vary with the strain used in both killed and
live vaccines. From experience we kmow that it
is wise to have a highly virulent strain for good
antibody response. That’s why the Mahoney
strain, which is highly virulent in monkeys, was
chosen as the Type 1 component of the Salk
vaccine. As little as five virus particles of Ma-
honey injected intramuscularly will paralyze
monkeys.

This virulent strain, however, was responsible
for the vaccine-induced outbreaks in the spring
of 1955, In Idaho, where the people were polio
virging, the vaccine caused numerous cases of
polio. In New Mexico, Arizona, and elsewhere,
where patural immunity was present. there were
few or mo cases.

Dr. Rar¥ER: Some specific data on the vari-
ation in potency may be of interest. New York
State Health Department investigators reported
in September, 1956, that there was a six-
hundredfold variation in the potency of com-
mercial Salk vaccine on the markei.*® Other
unpublicized USPHS data showed a sixtyfold
varietion” Today many inoculations of the
Salk vaccine are needed to accomplish the same
resuits that were claimed in 1955 with one in-
oculation. In the history of drug therapy there
are few drugs. if any, whieh hecone progressively
mferior with increasing vears.

Dr. Cox: I would like to repeai that good
vaceine. whether living or killed., haz to he
guantified. Our living poliovirns vaeeine, which

1 hope to tell you abont very soon, is quantified.
We keen very carelful control of the exacl amount
of virus in every drop we produce.

Iu virelogy yow have to deal with both quan-
ity and quality. If Doth are under control
you're on solid ground. If they are not under
contrel, you don’t kmow where you arve.

Dr. Rarwmr: To close the discussion on
potency, back in May, 1957, the largest producer
of Salk vaccine in the United States had
several million dollars worth of vaccine on hand
which did not pass the minimum potency re-
quirements of the USPHS. Subsequently, the
Division of Biological Standards reinterpreted
the minimum requirements fo make possible the
commercial utilization of this vaceine.*?

We would now like to spend a little time on
the safety factor.

Dr. MErer: The thing that impresses me most
about this question of polio vaceine is a problem
that has been discussed only by indirection. How
is it that today you hear from the members of
this panel that the Salk vaccine sitwation is
confused ; yet what everybody knows from read-
ing the newspapers, and has known sinee the
vaccine was iniroduced, ig thaf the situation as
far as the Salk vaccine is concerned was and is
marvelous ? The reason for this discrepancy lies,
I think, in a new attitude of many publie health
and publicity men. It is hard to convince the
public that something is good. Consequently. the
best way to push forward a new program is ta
decide on what you think the best decision is and
not question it thereafter, and further. mot to
raise (uestions before the public or expose the
public to open discussion of the issues.

My own contact with this attitude eame when
I was a member of the Department of Bio-
statisties at Johns Hopkins. where I had an
opportunity to talk with some of the people who
were connected with the vaccine. My interest
was stimulated by several papers®® on the safety
of the vaccine written hy Salk preparatory to
the 1954 field trials.

The general theory that Salk was working on
was a very simple and old one: that the inactiva-
tion of poliovirus by formalin would proceed in
a straight-line. first-order reaction. This means
that in = howrs of contact with fovmalin, half
the virus particles wonld be inactivated., that
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an equal number of additicnal hours would in-
activate another half of the remaining live virus
particles and so on. By extending the period
of inactivation, & produet would result in which
the amount of living virus remaining was neces-
garily so nuinute as lo have no practical signifi-
cance. This was Dr. Salk’s built-in-safety factor
to insure complete safety.

‘Although this theory applies to many cases,
whether it applies to the Salk vaccine remains
an empirical question. What troubled me greatly
was that it appeared from actual data which Salk
presented that the theory did not apply. As-
suming there was some error in my understand-
ing or in Salk’s, I inquired of the people who
Imew about this. The answer I consistently re-
ceived was “I see what you mean. I haven’t
thought about it very carefully myself, but there
are many important and competent people who
are taking care of this. Don’t worry. After all,
this is merely a paper for the public and not the
real technical goods.” The answer as it emerged
later, of course, was no one was taking care of it.

The problem of making a new vaccine, or
adopting any public health measure, will always
be difficult. We have to be prepared to miove
ahead in face of the risk of error. In this
particular issue, what troubled me was moving
ahead when the error was there before us in the
paper that undertook te demonstrate safety.

Health man-power only one-tenth
physicians

The latest Health Man-power Chart Book of
the United States Depariment of Health, Educa-
tion, and Welfare states, “Nearly two million
Persons are emploved in occupations considered
m the health fie}ld.” Among these are denlists,
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The reason for this unhappy situation lies first
in the afiitude I referred to earlier: that dissent
and discussion in public are unwelcome. Second-
Iy, I think it lies in the diffusion of responsihility
that bas resulted from the committee system
of promoting new measures. In this case a large
committee was involved, but no single member
took it upon himself to check the problem alt
the way through. Although Dr. Salk felt he had,
na one elre double checked him. Fven mote
sexious evidence than that which Salk provided
in public emerged later: the presence of live
virus in vaccine manufactured in strict aceord-
ance with the protocols.** To be sure, these lots
of vaccine were mot distributed for the field
trials in 1954. Notwithstanding, this experience
demonstrated unequivocally that the method
itself was not safe. Futhermore, most of you
know that the friple safety checking of the
vaceine used in the field trials by the manufac-
turer, Dr. Salk’s laboratory, and the Public
Health Service was dropped in the licensing
procedure. Most of the lots distributed in 1955
were tested only by the manufacturer. It was no
surprise, then, that we had a spring outbreak of
vaceine-induced cases. The only suprise was that
there weren’t more.

(To be concluded)
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PART II
Vaceine safety (Continued)

QuestioN: How many lots were accepted as
safe for licensing on manufacturer’s protocol
alone?

Dr. HErarp Cox: Not all lots were checked
by laboratories other than the manufacturers’.
They were random sampled. The director of the
Laboratory of Biological Controls was aware of
safety testing problems but was uwnsuccessful in
obtaining a clarification from Dr. Salk.

Question: Didn't the director grant the
license?

Dr. Cox: He did not want to grant the li-
cense, but his decision was overruled.

Dr. Hereert Rarver: In March, 1954, 10 of
the: 48 lots of vaccine produced for field trial
use were positive for live virus by tissue culture
or monkey tests. In only 2 of these 10 was live
virus detected by all three laboratories: that of
the manufacturer, the National Instifutes of
Health, and Dr. Salk. In 7 of the positive lots
live virus was found by a single laboratory Dbut
not by the other two.*®* As Krumbiegel pointed
out at this Society’s annual meeting in 1956,
“The real cause for alarm was the kmowl-
edge that there was no correlation of positive
test results amonyg the different lahoratories . . .
and practicailly pone within the same laborato-
ries insofar as results of fissue culture and mon-

This pancl discussion was cdited jrom a transcript.
Opinions presented arc these af the penel smcmbers
and do not necessarily ropresent those of the Sociefr.
*Presented betore the Section on Preventive Modicine
and Public Health at the 120tk annual mecting of the
flincis Stare Medical Socicts in Chicaao. Mav 26. 19610
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kev inoculation tests were concerned . . . the
results of the tests served to prove the inade-
quacy and wunreliability of the testing proce-
dure.”*® Notwithstanding, on {he basis of Dr,
Salk’s report in April of no adverse effects fol-
lowing the vaccination of 7,507 children with
commercially prepared vaccines, the 1954 field
trials were allowed to proceed.

In 1955 two rather than three groups par-
ticipated in safety testing: the manufacturers
and the National Institutes of Health. The
manufacturers ran both tissve culture and mon-
key fests on the vaccine they submitted for li-
censing. At the NTH laboratories omly 14 per
cent (7/50) of the lots submitted for licensing
were subjected to both tests; the majority, 64
per cent (32/50), were subjected to only one
test~—the tissue culture test. This was 'done de-
spite the fact that it was known from the 1954
testing experience that monkey tests on some
trivalent maferial were positive even when each
of their monovalent components (Types I, I1,
and ITT), before pooling, had been found nega-
tive by tissue culture tests. Twenty-two per cent
(11/50) of the lots submitted for licensing
were not tested by NIH at all.*® These figures
indicate that the vaceine used in 1955 was inade-
guately tested. Therefore, it is not surprising
that there were cases of vaccine induced polio in
ihe spring of 1955.%°

To bring this issue of the safety of the Salk
vaccine to a close, the following information 1s
pertinent. In 1953, experienced investigators
from the Michael Reese Hospital in Chicago
failed fo produce a safe vaccine by the Salk
formula.®® Their findings were dismissed by the
backers of the Salk vaccine.®*

In the spring of 1955 one of the mapufactur-
ers using safety tests more rigid than those re-
iuired hy the USPHS found live virus in its
ownl vaccine, in another manufacturer’s vaccine
on the open market. and in one of Dr. Salk’s
vaccine preparations wsed as a standard for com-
mercial vaceines.®® This manufacturer discontin-
ued production of Salk vaccine and did not re-
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sume until an alternative method (ultraviolet
irradiation) was developed in the fall of 1955.
Some of the released vaccine of this manufaetur-
er, however, had already been used in Massachu-
setts, which experienced an epidemic. and some
of the same lots were used in New York, and in
Minnesota, where, as Dr. Kleinman has said,
he found 83 per cent effectiveness® Of course,
many of us thought the effectiveness of the
1955 vaccine was due primarily to the fact that
it did contain live virus.

Oune other manufacturer found live virus in
another of Dr. Salk’s standard vaccines.™ A
member of the USPHS also found live virus in
commercial vaccine other than that admitted by
the USPHS to have induced cases® The find-
ings were not published. The Massachusetis
State Polio Advisory Committee, which included
among others, John F. Enders, Thomas H.
Weller, and Maxwell Finland, temporarily ban-
ned the vaccine despite USPHS lcensing be-
cause of ifs Jmowledge of these findings.®®
Epidemiologic evidence of unsafe vaceime from
manufacturers not named by the USPHS has
been reported by Anderson,® Redeker,*® and
others.?*

It should also be siressed that safety testing
was inadequate when Dr. Salk developed his vac-
cine and when the vaccine was commercially
prepafed for the field trials of 1954 and for li-
censing and use in 1955. The claim of long du-
ration of effectiveness. then, as measured by anti-
body levels reported by Salk*®, Brown', and
others'?, really applies to a vaccine which did not
exclude the presence of live virus. It does not
apply to current vaccine in which potency has
been sacrificed for safety. There is internal evi-
dence in the papers of Salk and Brown that some
of the antibody response to the vaccine was foo
prenounced to be explained by a killed virus.*?

At present, epidemiologic methods emploved
by the USPHS to assure safety of the vaccine
are inadequate: first, because of the failure to
thoroughly survey untoward reactions,** and, sec-
ondly, because of unrefined criteria for the de-
termination of safety; for instance, insistence
on correlation of Initial paralysiz at the site of
Inoenlation,®® and discontinved reporting of
satellite cases*®

Question : Has any state health department
recommended that Salk vaceine not he usged?
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Dr. RaTxer: I know of no state health de-
partment that refuses to issue it now, slthough
earhier thizs was not the case. This is a question
of whether a state health department is in a
position to oppose mass propaganda and the
public opinion that has been formed by it.

Dr. Heratax KrLeiNMax: There is only one
thing we can do in Minnesota and that we are
doing. There is mo known way of preveniing
polio with a licensed product at the present time
except through the use of the Salk vaceine. While
1 am an agnostic ahout the effectiveness of the
Salk vaccine, I still helieve it does something
in preventing paralysis. So we owe it fo the
public to recommend its use. On the other
hand, if we are going to act not only as public
health physicians but as scientists, we must
continue our investigations into the truth about
the Salk vaccine. On the basis of the facts as I
know them, we must lock for something beiter.

Dr. Pavr MEmER: It seems to me that the
state and local health officers are at levels dif-
ferent from USPHS and in much the same posi-
tion as my children’s pediairician. He said, “We
are very disappointed in the Salk vaceine; we
are very unhappy with it; but what can we do?
The people who have the evidence, who have
the knowledge, who should be able to judge,
eay use it. I am in mo position to second guess
them and to make a different decision. I have
to recommend it and I have to use it.”

This is no position for public health officers
to be in, but there isn’t any question that 4s
the position. All the facts have never been dis-
cussed. The great pressure of publicify has been
exerted. It would be a health officer with great
self-confidence who would say that on the basis
of the little he kmows he is prepared to make a
judgment different from that of the USPHS
and to decide not to give it. On the other hand,
I don’t consider it convincing evidence of the
efficacy of Salk vaccine that all, or almost all,
health officers have gone along with it.

Dr. Bervaiep GrEENBERG: I would like to
second that comment fo make sure that my posi-
tion is understcod. I'm an agmostic like Dr.
Kleinman. I am sorry that I do not know what
the effectivéness of the Salk vaccine is. Since
nothing else.is available. there seems to he no al-
rernative but to push the use of it. I don’t think
we should-do ro in ignorance. mor foe com-
placently, believing that as long as we have
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something partially effective there is no mneed
to have something better. The USPHS is, in
effect, saving. “Let’s face it: we were burned the
last time by getting into this business too guick-
ly; so this time we are going to be more cau-
tious.” By being more cautious, we may make a
mistake by accepiing a better polio vaccine too
slowly. And that’s what I am trying to empha-
size: 'Ther must realize thev are making this
mistake possible. The issue must be pursued.

Questrow: Dr. Cox, are we doing any harm
by using a low antigen titer Salk vaccine?

Dr. Cox: I have data which I have never
published, becanse at the time I dide’t fully
understand the significance of it. While working
with the USPHS in Montana many years ago
on the development of killed vaceines for Rocky
Mountain spotted fever and epidemie typhus
fever, I observed that vaccinated guinea pigs
challenged with Rocky Mountain spotted fever
or tvphus would sicken and die before the
controls. I couldn’t find anything ahout this in
the literature, and it bothered me for about a
vear. I learned that by increasing the antigen
five to tenfold into the range of a 100 miillion
to 2 billion organisms per cc. of vaccine, this
adverse effect was corrected and an effective
product obtained.

We had the same experience at Lederle with
Japanese B vaccine. Lots of vaccine which had
Jess than 100 million virus particles invariably
would cause the vaccinated mice to die before
the controls when challenged. The same thing
happened to us when we tried to produce a vac-
cine against lymphoeyiic choreomeningitis. Dur-
ing the war the Division of Biological Standards
made the same obgervation with Japanese B en-
cephalitis vaccines.

I mentioned this observation and correlation
in a paper in 1954, namely. that with a low anti-
cen Killed vaccine vou stand the danger of ac-
tually doing more harm than good.*

The first field evidence we've had that
there mav be something to this clinically was
the Type IIT polio epidemic in Maseachusetis
last vear, where 4V per cent of the paralrtic
cases occurred in those who had three or more
injections of the Salk vaccine *® The lower ineci-
dence of paralvtic polio (37¢%) in the unvacei-
nated group raises the question as to whether
we have produced a greater sensitivity in the
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vaccinated individual If the investigators have
correctly estimated the nwmbers of vacecinated
individuals, the clinical finding confirms what
we’ve seen in the laboratory. It is hard to he
sure that this is the case. But we have support-
ing laboratory experience that susceptibility is
increased by sensitization with low antigen vac-
cines. This is an immunologic fact supported
by USPHS findings. 1 advised against the
manufacture of the Salk vaccine hecanse I knew
from experience that one to four thousand form-
alin would not kill the poliovirus and that
high concentrates of antigen are necessary for
an effective killed vaccine. With low concen-
trates of antigen you maey do more harm than
good.

Live poliovirus vaccine

Dr. Cox: When measured against its killed
counterpart, a live virus vaccine is always a su-
perior vaceine. It invariably costs about half of
that of a killed vaccine. The only reason for not
making a live typhus vaccine, for instance, is
that techuical problems of sterility would be
difficult to overcome on a production-basis.

We chose the oral route for live poliovirus
vaccine becsuse polio infects through the oral
route. We also knew from our work with other
viruses that the best way to immunize is to fol-
low nature where possible. Since nature was
immunizing 999 persons out of a 1,000 against
polio without any trouble, the idea was to fol-
low pature’s example buf to cut the risk down
as much as possible.

The work we did on Newecastle disease in’
chickens was a perfect model in everv respect
for polio. Although the Department of Agricenl-
ture had previously stated that they would not
license a single live virus product, todav it is
hard to find a killed virus product in veterinary
medicine. They too found out that living virus
vaccines are superior. They give a higher de-
gree of longer-lasting immunity. They cost less
to make and administer.

Polio is umique because many more people
get the infection than the disease. When vou
think about it. theoretically it should be the
easiest of all viruses to modifyv. Rabies, by com-
parison, is 100 per cent fatal when intreduced
into the brain tissue of any warm blooded ani-
mal. Yet, we are ahle to modifv the rabies virus
so that we can inoculate it direcily into the
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prain of warm blooded animals with no sign
of the disease. When challenged with virulent
strains of rabies, these amimals will withstand
100,000 lethal doses imoculated direcily into
the brain. If we can do this with rabies, we cer-
tainly should be able to modify polio, which

. produces clinical signs of the disease in so few

people.
A complicating factor in polic was that we

were dealing with three different types, each of
which had to be modified. Furthermore, we felt
that we had to modify these viruses by adapta-
tion to a foreign host. In making yellow fever
vaccines, we learned that when you take a virus
and adapt it to an unnatural host, it loses its
virulence for the original host. This central
basic prineiple was observed by Jenmer also,

_ when he found that cowpox had the sbility to

immunize against smallpox. In vellow fever,
therefore, scientists purposely adapled there
strains to new hosts, first, by adaptation to ihe
brain tissmes of suckling mice. then {o mixed
tissues of suckling mice in tissue culfure, then
to chick embryo tissue cultures, and finally to
the chick embryo in the egg itself. Even though
it has been cleimed that you canmot grow polio
in chick embryo, we succeeded in growing all
three strains in chick embryos. The reason we
desired this was thai experience has shown the
absende in chick embrvo of exiraneous virus
contaminants which cause illness. Chick embryo

for all practical purposes is a pretty sterile pack-

age.
The only thing that balked us affer we got
the polio strains in chick embryvo was their
poor antigenicity. Type I was completely non-
antigenic: Type IIT was so poor that its cost
would have been prohibitive; the only one that
was half-wav anfigentic was Tvpe II. In other
words, we learned that if is unwise to continue
passage -in pnonmammalian tissue for long pe-
riods of time. The big danger in modifving live
virug is not stopping at the right peint. If you
carry it too far. you overmodifr and lose what
you're after. Tt's =afe hut it won’t jmmunize.
We have developed onr strains of virus so that
they are nonvimlent to monkevs in the range of
100.000 to a millionfold. We kuow that in some
Instances as little as two tissne eulture partieles
of some wild strains of poltio when placed in the
hrain, or ae little as five tizsne parficles inncu-
lated intramusenlarly. will paralvae monkevs.
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I¥s most unusual, however, for our modified
strains in undiluted form with a concentration
range from 30 to 40 million virus particles per
cc. to paralyze monkeys by direct intracerebral
inoculation.

Since the chance of gefting paraiylic polio
from a patural infection of wild virulent viruses
is only one in a thousand, modified poliovirus
adds an additional safety factor of at least 100-
000, reducing the risk to about one in 100 mil-
lion or ten in a billion. Furthermore, we don’t
need 30 million virus. particles for an infecting
dose. We need only somewhere in the range of a
1.5 million to 3 million virus particles. We do
not have to concentrate anywhere from five to
tenfold, as in the killed vaceine; instead we di-
lote. '

A live poliovirus vaccine needs many more
virus particles to establish an immunizing infec-
tion than any other live virus vaccine I lmow.
This may be due in part to the destruction of
virus by gastric juices. It could be because our
strains may be modified more than they need to
be. At any rate, all of these factors must be
worked out quantitatively, for we have fo know
just how many virus particles we’re feeding if
we are to come ouf with a better product.

The Tvpe I and ITT components of our vaccine
are uow standardized to contain at least 1,200,-
000 to 1,500,000 live virus particles. In our Type
IT. which has been overmodified, we need 3 mil-
lion virus particles for a 90 per cent immunizing
dose. Now we are in the process of increasing
Tvpe II’s power to infect. We do this by feeding
the virus to man, having him shed the virus as
Jong as possible, recovering the virus in the stool,
and obtaining pure strains through tissue cul-
ture. Then we test the recovered viruses in mon-
kevs and isolate those with minimal virulence.
Such strains then have the ability to infect hu-
man cells, which is what is needed, because you
cannot immunize unless you can infect.

It must be remembered that you cannot im-
munize the gasirointestinal tract with killed vae-
cine. even in large amounts® Although the
killed vaccine does induce antibodies in the
blood, this does not prevent the person from be-
coming a carriEr and shedding poliovirus.*® One
can recover wild poliovirus sitains as well as
modified virues strains in Salk-vaccinated persons.

The principle of the live vitns vaerine in pelio
1= analagous Lo protecting your house against the
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weather. You don’t fill the rooms with concrete.
All you do ts paint the outride walls hecause they
are the site of exposure. In the case of a natural
polio infection. if you are ome of the 999 lucky
ones out of a thousand who does not get the dis-
case, the virus grows in the cells of the gut. and
viruses are shed anywhere from fen day¢ to as
long as six months without symptoms. Duving
this process antibodies appear in the blood. As a
result of this infection the cells of the gui he-
come resisfant for varying period: of time, de
pending on the number of cells infected. I have
an example of this in my three grandsons. The
older ones, who had been vaccinated more than
once, did not shed Tvpe IT on rtefeeding. The
voungest one, however, who was immunized only
once, & vear earlier, shed virus for several com-
secutive days and then stopped.

If you proceed graduallv, and quantitatively,
and imitate the norms of nature as a model for
improvement, you are on solid ground. In this
connection we have benefited from experience
with 10 or 12 live virus vaccines used rou-
tinely in the United States in veterinary medi-
cine.

Using live virus vaccine is the only possible
way to eliminate wild virulent strains in nature.
The gastrointestinal tract must be made so re-
sistant that wild strains cannot get a foothold.
This cannot be done with a klled vaccine. We
koow this from hog cholera. In the 35 states that
have prohibited the use of anything but live virus
vaccine, the wild strains of hog cholera have dis-
appeared hecauee the swine have become resistant
to infection.

In the heginning we moved slowly and cau-
tiously. We started with my immediate familv—
my daughfer was the firs{ pregnant woman ever
immunized. Then we included neighbors, then
employees at our Pearl River plant and their
families. At present we have immunized over
900,000 people in something like 20 different
countries on four continents with monovalent
feedings and over 1.5 million people with triva-
Ient vaceine. The vaccine now has over a 90 per
cent take, and over 90 per cent of those missed.
whether it be Tvpe I. II. or IIl. can be im-
munized by a second feeding.

We do not claim that this product will resuit
in life-long immunitr. One does not even get
iife-long immmity on a mild exposure to a nat-
ural poliovirus infection. This is something we
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have to continue to study. In this country it is
unusual to find antibody titers as high as one to
two thousand; but in South America it is not
unusual to find pregnant women with titers in
excess of 8 {o 10 thonsand, becauge they gre con-
stantly being battered by reinfecting doses.

Live polio vaccine will he cheap enough so that .
vou can afford it once a year, however, if it turns
out that it’s needed that often. This is important
because the United States is not the only country
in the world that needs polio’ vaceine, and in
other countries low cost is more important. Polio
vaccine 1s mneeded particlarly in the tropies
where there is plenty of polio even though it has
been said for vears that the tropies are not affect-
ed by this disease. One of the most severe
epidemics of Type I polic in medical history
cecrred in Costa Riea in 1954 They had over
1.000 cases in a total population of approximately
one million.

We began our basic elinical investigations in
Minnesota particularly because Uhiversity of
Minnesota and state health depariment physi-
cians felt as we did that killed vaccine was not
the answer. We began in 1957 and are now in
our fourth year. We gave them all of the facts
of our product. We held back nothing. We let
them know the unanswered questions.

We learned from our initial studies®® on 25
babies that babies shed virus in quantities as
high as & million virus particles per gram of
stool. Some of these babies shed virus as long as
three months. Practically every member of the
family picks up this polio infection whether
they've been Salk-vaccinated or mot. The im-
portant thing is ihat there were no signs of ill-
ness, neither in the babies fed, in the family con-
tacts, nor in the community.

In 1958 we did a larger scale double-blind
gtudy® in the university community of Como
Village in Minneapolis with coded vaccine, Only
the state statistician knew the code. Neither the
doctor, nor the patient, nor those at the State
Taboraiorier who ran the bloods and stools of
{hese 550 people knew who bad received the vac-
cine and who the placebo. When the code was
broken, we found that we had about a 90 per
cent antibody response in vaccinated individuals
and about a 14 per cent increase in antibodies in
ihe placeho group. We discovered that the in-
fection cauxed hy modified virnses is essentially
a honsehold disease just as polie is mormally.
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We went into two epidemies, a Type I in
Colombia™ in 1958, and the tail end of Type Il
(surprisingly enough it was Type II) in Ma-
nagua,® the capital of Nicaragua, in 1958. The
Type 1 epidemic was caused by an exceptionally
viralent strain—two virus particles paralyzed
monkeys. Fifteen verified cases had already been
reported. We vaccinated over 7,000 children with
monovalent Type X followed by Types 1I and
TII. Within eight days no more cases were re-
ported, and not a single case has been reported
«ince then. But we cannot make the claim that
we broke the epidemic because we have no way
of knowing what the future of that outbreak
would have been.

In Nicaragua in a highly virulent Type II
epidemic 254 parslytic cases had been reported.
Of the 251 cases in children under age 10, 217
were under age 2. We went into Mapagna
and vaccinated over 42,000 children under age
10 during a 12 day period with Type II, and
then later fed Type I and ITI. Even though polio
had been reported in Managua every month since
1949, with the exception of three months follow-
ing the 1953 Type I epidemic, they had a 1014
month period without a single case reported.
Polic has come back to Nicaragua this year in
the outlying districts, but it has spared Mana-
gua. This year we moved into the outlying dis-
tricts and fed 35,000 doses of irivalent vaccine.
Within six days there wasn’t a single case of
polio reporied.

Here again we may have been hiiting the tail
end of an epidemie, but it seemed to break right
in the middle. We can’t conclusively say one way
or the other that we did or did not stop the epi-
demic, but we do kmow that a person who is fed
this vaceine will begin to show the presence of
virug in the stéols om the third or fourth day
after feeding indicating that the cells in the gut
are infected. Type 1T sheds for a maximum peri-
od of two weeks; Type I for about a month ; and
Type I1I stays within the norm of six weeks. We
find circulating antibodies in the blood on about
the ninth or tenth day, and they reach a maxi-
mum peak in about 30 days. By the end of one
vear they start to decline gradually.

We have fed this vaccine nnder all kinds of
conditions. We fed it in Finland, and in West
Germany where presently we are immunizing
West Berlin. We started the latier on May 12. 1
checked this morning and they have already fed
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271,000 children and estimate that by the middle
of June they will have fed about £50.000 under
11 vears of age. We've worked in Franee,
Spain, Ifaly, Israel, slightly in Argentina, on a
rather good scale in Montevideo, in Pern, Colom-
bia, Nicaragua, Costa Rica, Haiti, heavily in
Cuba, in California, Minnesota, New York, New
Jersey, and Florida, and in Canada, Japan, and
Taiwan.

In Latin America we have worked with the ap-
proval of the local health officer and the Pan-
American Sanitary Bureau. This year the entire
country of Costa Rica has been singled out to be
vaccinated hecause of the severe epidemic they
experienced in 1954. About three weeks ago 1
heard from the Costa Rican minister of health
that they have succeeded in feeding trivalent vac-
cine to 281,000 children of an estimated 460,000
under the age of 11. There’s no point in going
above that age, because by the time Costa Rican
¢hildren are 10 or 11 vears old, they have all had
experience with the three types of polio. He re-
ports a conversion rate of about 93 per cent to
Types I and ITI, which independently confirms
our conversion figures.

Other findings are of interest. In Cuba we
carried out 2 study® with Dr. Juan Embil, Jr,
who fed trivalent live poliovirus vaccine to chil-
dren with acute infections diseases such as,
measles, mumps, Influenza, and even typhoid
Tever to determine comtraindications to the use
of the vaccine. We found none.

Qut of 360 pairs of bloed (pre- and post-vac-
cination) that we tested from Cuban children of
school age. we found 76 children who lacked
antibodies to one iype or another. Aciually they
had 91 antibody gaps in their Type I, II, and
JTI antibody structures. A single feeding of tri-
valent vaccine filled in 80 of the 91 gaps for a
conversion rate of 88 per cent, and converted 65
of the 76 children to a triple positive status for
a conversion rate of 86 per ceni.

In western Massachusetts where we tested 123
paired bloods.® 6% individual: started out with
113 antihody gaps. A single feeding of trivalent
vaccine filled in 104 of the 115 gaps for a con-
version rate of90.4 per cent. and 56 out of the
7 persons were converted io a triple positive
siage for a conversion rate of 8+ per cent.

Az vou may-know, in February this year Dade
County including Miami began a county-wide
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mass vaceination program with our trivalent
vaccine. The data from there are actually the best
we've seen.’® That’s partly because we corrected
the Type II component, which lias been giving
us comparatively poorer results, by doubling the
quantity of Type II virus in the vaccine. To give
ug an idea of the results, they sent us 300 coded
pairs of blood. We received them in lots of 20,
and all we knew was that each lot included 10
matching pairs.

After the code was broken, we found they
were all from young adults at the University of
Miami. Of these 300 students, 161 were not
triple positives and 25 (8%) were actually
triple negatives — they had no antibodies at all.
This was a surprising fact because in Florida’s
subtropical climate they should have had plenfy
of experience with patural polio infections, as
well, perhaps, as exposure to Salk vaccine.

In the polic virgins we filled in 25 of the 25
gaps for Type I, the type responsible for 85 per
cent of paralytic polio cases. We filled in 19 of
the 25 gaps for Type II, which accounts for 3
per cent of paralytic polio, for & conversion rate
of 76 per cent. And we filled in 23 of the 25
gaps for Type IIL, which accounis for azbout
12 per cent of paralytic polio, for 2 conversion
rate of 92 per cenf. These gaps in the anfibody
structure of 25 iriple negative, polio virgins
were filled in by a single feeding of trivalent
vageine.

In the group of 161 students not triple posi-
tives, the conversion rates were as follows: In
Type I 37 of 99 gaps filled, 38 per cent; in Type
11 70 of 79 gaps filled, 89 per cent ; and in Type
IIT 80 of 85 gaps, 94 per cent. We filled in a
total of 247 out of 263 antibody gaps for an
over-all conversion rate of 94 per cent on a single
2 cc. oral dose of fxivalent modified live polio-
virus vaceine. :

I’ve talked long enough. The only other thing
I can say is that the live poliovirus vaccine is
coming. It takes fime. The one thing I am sure
of in this life is that the iruth always wins out.

Dr. Rarner: Dr. Cox’s vaccination figures
deserve eomparison with the 1954 field irials of
the Salk vaccine. The Cox live poliovirus vaccine
has now been used by many investigators in over
2.5 million people with millions more m the
process of being vaceinated. The other two live
virus vaccines under study have been used in
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additional millions. The question of safety has
been paramount in the minds of these investi-
cators. On the other hand, the Salk vaccine was
used in only 400,000 persons in a single fielq
trial in a study® which assnmed safety and wag
primarily designed to determine effectiveness.
These figures reinforce Dr. Greemberg’s thesis
that the USPHS was premature in licensing the
Salk vaccine and is now excessively overcautious
in licensing the live virus vaccine.

Dr. Kleinman, will you bring this discussion
to a close? Dr. Kleinman has recently spent
several months in Latin America studyving fivst-
hand the results of field trials there.

Dr. Krrinaaw: I want to make a few points
by taking you out of the laboratory and away
from the statistician’s computer without raking
up the ghosts of long dead monkeys and waving
their shrouds in your faces. In the final analysis
the important issue is What does this vaceine
do to people and among people? Ounr Minnesota
studies demonstrate a number of things. I would
like to bring these to your atiention because I
feel work such as this must go on on the Ameri-
can scene within groups of people who have the
same way of Iife to which you and I are accus-
tomed.

First of all, the Minnesota studies are Ameri-
can in the sense that we're uging the vaccine in
peeple who are living in a way we are accustomed
to describe and to understand. Secondly, the
Minnesota studies wers the first to put these
modified poliovirus strains inte a community
whose npature approximated our normal way of
living. Prior to this. these strains were used in
isolated individvals and in institutional environ-
ments. Thirdly, the Minnesota studies prove what
has previously been denied: that it is possible to
do a controlled study with the oral live poliovirus
vaceine. Finally. the Minnesota studies demon-
strate that it is possible to secure definitive Ye-
sults in a population which has had considerable
experience with the Salk vaccine.

The importance of the Minnesota studies does
not lie in their number, but rather in their
design. I want to emphasize the word study.
Even though we have involved 100,000 people
in 1960, we still firmly believe we are studying
the oral poliv vaccine strains. Although the
numbers are large, we are not carrving out a
nass immunizaton Prograni.
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Jmportant characteristics of our design are
(1) Our studies are placebo controlled. This
sncludes the 100,000 people we ‘are studying in
1960. (2) Our subjects receive complete public
health nursing and medical surveillance. We do
pot feed and forget. We feed and follow through.
(3) Our studies are double-blind. Only one per-
son, the statistician, kmows who is getting the
vaecine and who is getting the placebo. On the
basis of our experience®® I can assure you that
in your own community you cen make a scien-
tific and controlled study. .

Now, briefly, what have we found in Minne-
sota?

We have found that these strains are good
antigens. They will preduce a conversion from
titers of less than four to an appreciably higher
titer in 90 per cent of cases. Type II is the
poorest. Type I and IIT are both excellent.

We have found, within the limits of our num-
bers, that these vaeccimes are perfectly safe to
poze. Beeause owr studies have been controlled, we
can upequivocally state that there have been
no reactions. Before I lefi Minnesoia for Russia,
more than 50,000 persons had been fed the vae-
cine in Mimneapolis and St. Paul, and we had
checked out all reports of illnesses that occurred
shortly after feeding. I did this personally. In
Minnegpolis, where more than 30,000 were fed,
I had to make enly 15 housecalls. What I saw
was run of the mill. There was no central nerv-
ous system disease, just prodromes of measles,
follicular tonsillitis, atopic dermatitis, and other
conditions you mormally find in a community.

‘We have found there is no great commumity
spread of these viruses. Concern for spread has
been a bugbear to many individuals. While
these viruses will spread fairly rapidly and thor-
oughly within anv one family. they will spread
from househeld to household within the neigh-
berhood. oniv to the extent of 5 to 14 per ceni.
depending upen the type. So vou dor’i have fo
worry about creating an epidemic secondarily
through the spread of viruses vou originally fed.

We have found, hy taking time out to study
their natural bebavior. that these modified
viruses do evervihing that wild viruses do except
pProduce the disease. In a certain percentage of
vaceinees the virus can be recovered from the
stool, of course. The fed strains can also be re-
covered from the pharynx, even though the
Person has circulating polio amtibodies in the
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blood to begin with. And the virus can be re-
covered in the blood, which indicates & viremia
following the feeding of these vaccines. Those
persons with virus in the pharynx and in the
blood have no subjective symptoms, however,
and the examiner can see nothing objectively.

How long does the immunity last? We don’t
know. In those that we have studied we kmow
that after a year, even though there is & general
drop in titer from the originally induced titer,
the antibodies persisted in 30 to 80 per cent of
the adults, and in 63 to 75 per cent of the chil-
dren tested $* This is in individuals in whom we
are certain that it was we who produced the
original antibody change. We are not including
those who started with either natural antibodies
or Salk-produced aniibodies. Otber data show
that the presence of the latter have no additional
effect.®*

My experience in Latin America is this:
Nobody can sey that an epidemic was stopped.
There were no controlled studies there. But
over a million people have been completely vae-
cinated without any incident at 2ll and, in the
countries of Latin America where temperaments
are mercurial, emotions excitable, and health
departments political, I’'m sure that if an imei-
dent had oecurred it would have come to our
notice and to everybody else’s notice. The con-
version rates in Colombia and other places are
remarkably ¢lose to the conversion rates we
achieved in Minnesots. I’ve gone over the Costa
Rica data carefully. I am satisfied that they
have done a good job of surveillance, because
the ceniral mervous system disease that they
have categorized at the end of a.year’s observa-
tion is remarkably the same in content to what
we have found in Minnesota.

There are a lot of important things we don’t
know abont thiz vaccine. Although we know
that it’s- a good antibody producer, we can’t
actually say it will protect against polio until we
can measure it against a direct challenge by the
disease. Thiz has not vet heen done. Reasoning
by analogv. however, we can assume, because of
the antibodv responses. that it should protect
against the direct challen§e by polio itself.

I am not sure that we §et know the optimum
dosage schedule. Tt may Be that one feeding is
not sufficient. just as ongewild polio infection
may not completely imn;i;ize a child. T don’
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think we are quite sure how long the immunity
i= going to last. As Dr. Cox stated, it is mot
going to be life-long, but what it’s going to be in
terms of years I don’i think anvhody can tell
These are things for the futwre to disclose.

In the meantinie, let me assure you from my
direct experience in Mimnesota and from my
vicarious but close contact in Dade County,
Fla., and from my experience in South and
Central America, that these sirains are safe.
From the laboratory standpoint they are potent
antigens. The Cox live poliovirus vaccine is
worthy of the consideration of people who are
working in preventive medicine and public
health. T do hope that more people will pay more
and more attention to their use in this country,
becanse it is the data gathered in this couniry
that will ultimately count in granting the license
and in gaining universal use of this particular
preparation.

Dxr. RarnER: We have attempted in this panel
discussion to present vou with a sober, candid
exposition of the facts as we know them and as

Community hospitals and
nedical education

Except for this possibility of house staff short-

ge, the eduncational picture is bright. Through-
ut the commntry programs are being developed
2at are really valuable, and in many hospitals
1¢ enthusiasm for this work is very encourag-
1g. The American Association of Directors of
ledical Education. an organization of rapid
rowth and great vitality, 1s doing its part. In
ew England, for example, more than half of
e 62 community hospitals which support in-
rns and/or residencies have appointed either
I1- or part-fime directors of medical education.
1d sound programs of fraining are being car-
xd out in almost all of them. Editorial. Alex.
. Burgess. Sr.. M.D. Wedical Education in
ymmunity Hospidals. dnn. Ini. Ued. June
"G

e

they relate to current guestions surroundi
decisions to be made in the nse of Salk, and org)
live virus vaccines. I hope you recognize that the
panelists have shown unusual freedom fropy
extra-scientific considerations and pressures.
During the 1960 polio season, epidemics may
occur. To dramatize the urgency of the decisign

involved, remember the futility of using the Salk ¥

vaccine fo combat epidemics despite its proven

ineffectiveness®® in epidemics simply because it |

iz the only vaccine available to us. An objective
and fearless evaluation of the Salk vaccine ig
needed, for this is the necessary ingredient of
an intelligent decision as to when the live virys
vaceine should he licemsed. Obviously, if the
Salk vaccine is simultaneously safe and highly
effective,®* the USPHS can take its time ahout
licensing the live virus vaccine. If, on the other
hand, polio and polic epidemies remain with us,
and children become paralyzed despite three,
four, five, and six inoculations of Salk vaccine,
and vaccinees die, we cannot take our time,
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Therapy for Raynaud’s disease

Vasospastic condifions of the upper extremity
generally termed Raynaund’s Disease present 2
challenge to the medical profession. Thie disease
involves the digital arteries and arterioles. These
patients have an increased sensitivity to cold as
compared to normal persons. The sympathoelytic
drugs are of value in many of these patients and
have a real range of usefulness. If there is failure
of response {0 conservative measures, sympathec-
tomy is indicated. recognizing that even with
adequate denervation, the condition may recur.
The severity of the disease and the amount of
disabilify should form the hasiz for the therapen-
tic range. In the mild and nonprogressive tyvpes.
svmpathectomy is nof indicated. George H. Tea-
ger. M., Factors Influencing Therapy in Pe-
ripheral Vascular Disease. Virginia M. Ionth.
March 1960,
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“Israel had an epidemic of several hundred cases in 1958, affecting
equally those unvaccinated and those vaccinated with Salk's vaccine
and technique. Three doses, but certainly not two doses, 'perhaps'
had a slightly beneficial effect."

c. J.L.Melnick: Epidemic Poliomyelitis Among Vaccinated Children in
Israel, A Report submitted to The National Foundation, Oct., 9, 1958.
“"There is no doubt that a severe type I poliovirus epidemic occurred
among vaccinated children in Israel in 1958...Although Israel prac-
ticed wide~scale vaccination against poliomyelitis in 1657 and 1958---
with apparent success in 1957--- a severe epidemic in 1958 overrode
the immunity attained...From the available evidence, it appears that
if vaccinated children from the United States or elsewhere were sub-
jected to the same virus exposure that the children of Israel had in
1958, severe epidemic poliomyelitis would break out among them."

Note: The National Foundation for Infantile Paralysis has prided it~
self on keeping the public and physicians informed about the Salk
vaccine. During 1955 and 1956, for instance, the Foundation distri-
buted to all physicians in the U.S. four booklets entitled New Informa-
tion for Physicians on the Salk Poliomyelitis Vaccine. The purpose,
as is expressed in these booklets, is as follows (Introduction, No. 2,
Jan. 1956): '"Since every physician must decide for himself how ex-
tensively he wishes to participate in...endeavors to provide protec-
tion against paralytic poliomyelitis, a background of scientific infor-
mation on the Salk vaccine is essential." That they have kept Dr.
Melnick's report "restricted” and '"confidential’” confirms the belief
of critical observers that their true purpose is to present a favorable
picture of the Salk vaccine through a one-sided, biased selection of
materials. An additional example of such selection is documented 1n
an editorial in Northwest Medicine, 56:680, June 1957.

Poliomyelitis-Massachusetts~1959: A mimeographed report of the Massa-
chusetts State Health Departrment, pp. 1-8.

Data to be published.

Personal communication to Dr. Herald Cox.

S. Kelly & G.Dalldorf: Antigenic Potency of Poliovirus Vaccines, Am. J.
Hygiene, 64: 243, Sept. 1956.
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21. Personal communication received at the Conference on Inactivation of
Viruses, at the New York Academy of Sciences, New York, N.Y.,
March 19-20, 1959,

Note: The Salk vaccine was licensed by the USPHS on April 12, 1955, as
a product which was safe. Shortly, thereafter, it was evident that the
vaccine was not safe. This was not simply a matter of the lack of
safety of a few lots of one manufacturer but of many lots of most, if
not all, manufacturers. The attempt to attribute this to one manu-
facturer failed wheh a jury listening to expert testimony under oath
concluded that there was no failure or negligence on the part of this
manufacturer. (Cutter Trials, 1 Civil Nos. 18413, 18414. In the Dis-
trict Court of Appeal, State of California, First Appeclate District,
Division 2.).

The evidence is equally clearcut that the Salk vaccine which the
USPHS also licensed to be effective, i.e. potent, is not potent. This
is borne out by the following admissions and observations.

"A year ago emphasis was principally on the technical details con-
cerned with the production of a safe vaccine. This year emphasis is
on technical details concerned with effectiveness---or potency."
(Nov. 13,1956) (J.E. Salk: Poliompyelitis Vaccination in the Fall of
1956, Am. J. Pub. Health, 47: 1, 1957).

"It is now clear that considerable variation in the potency of different
batches of vaccine still exists., The improvement of the means for
controlling potency of the vaccine may seem to be a technical detail,
but on this detail rests the most important remaining problem of the
vaccine,' {July 8, 1957) (D.Bodian of the Public Health Service's
Technical Advisory Committee on Poliomyelitis Vaccine: Control of
the Manufacturer of Poliomyelitis Vaccine, 4th IPC 1957, p. 84).

""Two injections of ordinary commercial vaccine leave a high propor-
tion of 'triple negative' children without detectable Type I and 3 anti-
bodies." (July 8, 1957) (R. Murray, Director of the Bureau of Stan-

dards, USPHS: Discussion, 4th IPC 1957, p. 104}.

""The data...give cause for some concern as to the antigenic content
of vaccines now being released in the United States. It should be
noted that the vaccine which is really under test is the single, un-
selected lot used for primary vaccination. The important findings is
that this lot not only failed...but it also failed in most cases to condi-
tion the nonresponders to the later bocoster dose of selected and pre-
sumably potent vaccines.”™ ("the booster was from a commercially
prepared lot of vaccine selected with the advice of the Division of
Biologic Standards as being of maximal potency."){J. P. Fox: Epi-
demiology of Poliomyelitis in Populations Before and After Vaccina-
tion with Inactivated Viruses, 4th IPC 1957, p. 147).
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" The situation that presently exists with respect to vaccine potency,
and that is revealed by these observations and analyses, has for some
time been known and appreciated by those who have been close to the
problem. The present state may be regarded as a normal condi-
tion..." "Those who have the responsibility for manufacture and con-
trol of vaccine are fully aware of the need and are making every
effort to assure the availability of material that may be expected...

to induce effects of an order of magnitude that might well bring about
a condition for type 1 and 3 poliomyelitis that vaccination may already
have induced for type 2 poliomyelitis,” "It is not difficult to see that
vaccines with potency levels that are so low as to cause a response in
only a2 small proportion of the population after administration of the
first dose may also have a potency too low to be more than partially
effective even after the second dose and, perhaps, after a third and
fourth and even beyond. The point is too obvious to dwell on fur-
ther..." (J.S. Salk: Poliomyelitisa Vaccine Preparation and Admini-
stration, J.A.M.A. 169: 1829, April 18, 1959).

The latter paper was presented at a symposium at the Univ. of Mich.
Schooi of Public Health, Aunn Arbor, Jan. 6, 1959, Time Magazine
(Jan. 19, 1959, reporting on this symposium concluded that '"much of
the material used in about 200 million U.S. inoculations has been no
good."

There are several peculiarities which attach themselves to these
series of admissions and observations which carry us through four
years of the Salk vaccine program and are still unresolved at the prac-
tical level., First, the Salk vaccine is still an unstandardized product.
Secondly, the vaccinec has been made safer primarily through the re-
moval of poiio viral antigen---a dubious achievement. Lastly, the
claims of ri~h effectiveness of the Salk vaccine by the Poliomyelitis
Surveillance Unit continues unabated despite the absence of antigen.
Naturally, tue claims add additional incredulity to the epidemiologic
conclusions of the P.S,U.

22. R. Murray, Director, Division of Biologics Standards, to Manufacturers
of Poliomyelitis Vaccine, May 17, 1957. The interpretation follows
in full: "Interpretation of Results when Multiple Potency Tests are
Performed . - A number of situations have recently occurred in which
it has been necessary for manufacturers to repeat potenzy tests on
individual lots of poliomyelitis vaccine because of failure of an ini-
tial test to show potency ratios for one or more types which meet the
minimal acceptable levels set forth in Section 73.103 (e) of the Regu-
lations. Rccognizing that the health of the animals used in these
tests may be a factor in this problem, the Division of Biologics
Standards will use the following conventions in interpreting the results
of multiple potency tests.

1. Repeat antibody titrations within a single monkey test will be
averaged.

2. A series of tests will be acceptable if the average potency for each
type is at a passing level.




Bibliography and Notes on . e . - . =5=
* The Present Status of Polio Vaccines"

23.

24.

25.

26.
28.
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3. A test may be ignored if a repeat monlkey test is satisfactory
. for all three types and shows a rise of not less than four-fold
for each type. .

4. If two successive 1nd1v1dua11y satxsfactory monkey tests are

available, earlier tests may be ignored."

.a, J. E. Salk et al: Formaldehyde Treatment and Sa.fety Testing of Ex-

. perimental Poliomyelitis Vaccines, Am.J. Pub. Health, 44: 563,
May 1954.

| b. J.E. Salk et all_' Antigenic Act1v1ty of Pohomyehtls Vaccmes Under-

. going Field Test, Ibid. 45: 151, Feb. 1955.
a. J.P. Gebhardt & J.G. Bachtold: Isolation of Virus from a Commer-
cial Lot of Poliomyelitis Vaccine, Am.J.Hygiene, 64: 70, July 1956.

b. J.T. byvc*ton et al: Recovery of Viable Virus from Poliomyelitis

Vacc ne by Use of Monkeys Pretreated with Cortisone and X-radia-
tion, Ibid. 64 74, July 1956.

c. - C.M.. Eklurnc et al: Detection.of Live Virus-in Certain Lots of
Policmyelitis Vaccme by Inoculation -of Monkeys, Ibid. 64: 85, July
1956. -

White Paper 195-: Appendxx C., Vaccine Testlng completed by the NIH
Prior to Apr:}l 12, 1955. | :
E:H. Krumbiege!: The.Present Sta.tus of the Salk Pohomyehtls Vaccine
Problem, P:zs:nted a2t thé Annual Meeting of the Illinois State Medi-

cal Society, General Assembly, May 17, 1956, Chicago, Ill. .

White Paper 1955: Appendix-C. (Note: Lots.which were listed but were

» not eligible for licensing because they contained merthiolate: were

- .. rexcluded from- th= author's analysis). ; :

a. H. Eyer (Bonn), H. Herken (Berlin), F. Hormg (Berhn), H. Pette
-(Hamburg), G. Seiffert (Munich), Traub (Tubingen), G.Weber
(Munich), Members of the Committee: An Evaluation of the Protec-
tive Immur.zation Against Poliomyelitis, Report of the Scientific
.Comuagittes of the President of the Ministry of Health-of the Federal
Germ. Givernment. Munch.Med.Wockschr. p. 492, April 6, 1956.

*'So f..r it x5 hardly possible to gain insight into the extent of the
. immunization catastrophe of 1955 in the United States. It may be
considered certain that the officially ascertained 200 cases which
.'were caused directly or indirectly by.the vaccination constitute
minimum figures...It can hardly be estimated how many of the 1359
cases among vaccinated persons must: be regarded as failures of the
vaccine and how many of them were.infécted by the .vaccine. A care-
ful study of the epidemiologic courseof polioc in the United States for
1955 yields indications of grave significance. In numerous states of
. the U.S.A., typical early epidemics developed with the immunizations

.in the spring of 1955..." "The vaccination incidents of the year 1955
cannot be exclusively traced back to the failure of one manufacturing
- firm." A

b. Cutter Trials: 1 Civil Nos. 18413, 18414, In the District Court of
Appeal, State of California, First Appellate District, Division 2,
Reply Brief for Cutter Laboratories Dec¢.2l, 1959, Parker Printing
Company, 180 First Street, San Francisco 5. ""All thc vascines that
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were released (prior to the events of April 1955) were tested, and by
tests then available were safe. We know in retrospect they still con-
tained active virus" (Reporters Transcript. 2890:13-17) (Testimony
by Wendell M. Stanley, M.D. p. 35). N
H.,Ratner: The Devil's Advocate and the 1955 Salk Poliomyelitis
Vaccine Program, A Contribution Toward an Objective Evaluation,
Bull. of the Am.Assoc.of Pub.Health Physicians, 2:5, Nov. 1955.
"The impression has been given that the only pre~-May 27th 1955

Salk Vaccine which contained live virus was that in several lots of
one manufacturer's product. It is common knowledge, however,
amongst many working intimately in poliomyelitis that by additional
testing live virus was detected in other manufacturer's products used
in children."

“This vaccine contained unknown amounts of live virulent virus vary-
ing with manufacturers and 1ot numbers."

"The Salk Vaccine Post Inoculation Poliomyelitis Phenomenon con-
firms the proposition that the pre-May 27th 1955 Salk Vaccine used
on the majority of children in the N, F.I.P. program contained polio-
myelitis producing virus."

Ibid. Bibliography and Notes. 2:5, Dec. 1955, " The increase due to
the SVPIPP would be approximately 72% or roughly 770 cases.”
{Note 36).

H.Ratner: Letter - Poliomyelitis Vaccine, J.A.M.A, 160:231,

Jan. 21, 1956. "Such vaccines (1955 Salk vaccines) were admittedly
the product of a process in which there were 'fundamental weak-
nesses in the safety testing procedures' (Scheele, Aug. 25, 1955),
which did not have the benefit of the more sensitive coriisone-treated
monkey tests...and which did not have the advantage of crucial fil-
tration procedures that followed the recognition of 'the absolute need
for removal of particles within which virus may be protected from
inactivation by formaldehyde.' (Scheele, Nov.17, 1955). There is
substantial evidence indicating that manufacturers’ vaccine, other
than Cutter's, had varying amounts of live virus in it and that what
is being measured for effectiveness is not Salk's killed virus vaccine
but a live virus vaccine labeled Salk...."

H. Ratner: Letter, Stalking the Salk, GP, Vol.15, May 1957, "The
program was initiated with the alleged demonstration that the vaccine
was absolutely safe, that it contained built-in safety, and that it was
'one of the simplest biclogical preparations to make.' {Salk). Short-
ly after the launching of the mass inoculation program in 1955, how-
ever, it was evident that these claims were not true. The vaccine
was not safe. Al spring 1955 Salk vaccine had variable amounts of
live virus in it. It did not contain a'built-in' safety factor (Scheele,
Shannon, Gard, Stokes, Guenther, Timm) and it was found to be 'one
of the most complex biological preparations ever to be made,'
(Scheele and Folsome. )"
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30. - A: Milzer, H.J.Shauphnessy et al: Immunogenicity Studies in Human
Subjects of Trivalent Tissue Culture Poliomyelitis’ Vacmne Inacti-
vated by Ultraviolet Irradiation, presented at the 81st Annual
‘Meeting, Am.Pub. Health Assoc., New York, N.Y., Nov. 10, 1953.
" “"We followed very rigidly the conditions of formalin inactivation as
outlined by Sallc...['or reasoéns not apoarent to us we were not suc-
cessful in consistently completely inactivating the virus with forma-
- lin, residual infectivity being manifest both in tissue culture tests
' and monkey inoculations...Before undertaking a field study to evalu-
ate a poliomyelitis vaccine, we feel that it would be advisable to
proceed cautiously in order to be certain that there are no ill
‘effects and that no risks are taken, for we must avoid the tragic
consequences that have a.ccompa.“ned poliomyelitis vaccine research
in the past.''
31, The New York Times, Nov. ll, 1953, p.28, col. 3. Dr. Van Riper,
- Medical Director of NFIP said, ""The method used by Dr. Salk for
making a safe polio vaccine requires that the virus be killed. This
is established by most exacring laboratory tests both in animals and
tissue cultures., Failuré of some scientists to reproduce Dr. Salk's
results for making a safe polio vaccine is due to the fact that they
have not followed his exact methods."

Dr. Salk said, *...we can state flatly that the vaccine as precpared
by us is devoid of any infective virus and that no human being has
"been, or ever will, in any field trials, be inoculated with any
material that has the rémotest suspicion attached to it."

Note: Dr. Salk here and through the.-whole subsequent course of the
Salk vaccine dispute keeps insisting on the infallible ability.of his
laboratory to assure a vaccine devoid of any infective virus. This
infallibility is belied by the 1954 testing of field trial Salk vaccine
for the presence of live virus. Dr.. Salk's laboratory was one of
three laboratories testing far live virus in the vaccine. In five
instances (Lilly lot 301, Parke Davis Lots 501 and 504, and Wyeth
lots 207 and 208), Dr. Salk's laboratory failed to find live virus
. either by monkey test or tissue culture test though live virus was
found with these tests by the manufacturer and/or the NIH (White
Paper Appendix C). This confirms other evidence that Dr. Salk did
not in fact know whether vaccine prepared by him--=so called "pro-
perly prepared vaccine'-r-contained live virus or not. Because of
this his many publications, including the paper to be presented in
Copenhagen in 1960, claiming persistence of antibodies stimulated
by his 'killed' vaccine, are invalid. -
32. The report of the finding of live virus in Dr. Salk's Reference Vaccine A
was made at a meeting of pharmaccutical representatives.
Note: Naturally, it is not possible to find published references to
these findings. Scientists of commercial firms. and in government
are not always free to make public the results of their work. Other
scientists, particularly grantees, do not alwa.ys feel free in some
circumstances to make public some of their findings. " The charge
of secrecy and restriction of pertinent data to a small handful of
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selected physicians is not a new one. It has been made twice by
Dr. Wendell M. Stanley, Nobel Prize winner: First, before the
Congressional Hearings of the Priest Committee in June, 1955, and
later at a2 meeting of Nobel Prize winners in Lindau, Germany. Dr.
E. M. Krumbiegel, health commissioner of Milwaukee; Professor
Dr. Redeker, chief of the Federated Health Services of West Ger-
many; and Dr. Sven Gard, vice-chairman of the Poliomyelitis
Committee of the World Health Organization have also made this
charge." (H.Ratner Letter. GP Vol. XV, No. 5, May 1957).

supra 29

A Report on the Salk Vaccine by two Nobel Prizewinners and Eigh-
teen Cther Polio Experts, The Text of the Jan. 9, 1956 Meeting of
the Massachusetts State Advisory Committee on Polio Vaccine.
Saturday Review, March 24, 1956. '"Criticism has questioned the
right of the committee to rest its explanation of delay on 'knowledge
from authoritative sources’ that live virus has been found in the
vaccine prior to November 1955. Scientists both in government and
private manufacturing firms are often forbidden to divulge the re-
sults of their work...these scientists meeting in privacy discuss
their difficulties hoping for mutual help in their problems. There
are rmembers of the committee who have received such confiden-
tial information."

S. Gard: Prophylactic Vaccination Against Poliomyelitis. Svenska
Lakartidningen 53: 121. 1956. "Simultaneously with the inoculation
(in Massachusetts) a violent epidemic erupted which up to now has
numbered 4, 000 cases. According to non-official statements live
virus has been demonstrated in several batches of vaccines used."”
H. Ratner: Letter - Poliomyelitis Vaccine, J.A.M.A. _l_@‘: 231,
Jan. 21, 1956, "They urged mass inoculation despite the fact that
one of the two major producers of the vaccine since the field trials
of 1954 had begun to find live virus in the vaccine back in May, by
using testing procedures more stringent than those required by the
government."

Cutter Trials: 1 Civil Nos. 18413, 18414, In the District Court of
Appeal. State of California. First Appellate District. Division 2.
Opening Brief of Defendant and Appellant. Nov. 3, 1958. Pernau-
Walsh Printing Co., San Francisco. "The parties to the instant
case were unable to obtain information as to tests conducted on the
vaccines of other manufacturers, as Dr. Murray, a successor to
Dr. Workman as present head of the Division of Biological Stan-
dards, declined to produce this information..." (From Opening
Brief of Defendant and Appellant Cutter Laboratories by Keith,
Creede, & Sedpwick et al. of above trial, page 60. Pernau-Walsh
Printing Co., SanFrancisco, November 3, 1938).

Note: The fact that such knowledge was refused by Dr. Murray on
the witness stand in answer to Cutter's lawyers indicates that know-
ledge of live virus in other vaccines was known, otherwise the an-
swer would have been '"there was none.*
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34.

35.

36.
37.
38.

39.

A.S.Pope et al: Evaluation of Poliomyelitis Vaccination in Massachu-
setts, Preliminary R-eport, New Eng.J.Med., 254:110, Jan. 19,
1956. (This study was made under a grant from the N: F.I.P. A
final report has never been published to my knowledge).

Note: Live virus was found in Salk Reference Vaccine J. Unfortunately,
my knowledge of this is confidential and, at present, the finding
cannot be referenced in further detail. Indepgandenf corroboration
of the presence of live poliovirus in Vaccine J arose at a meeting
of virologists at the National Institute of Health, Washington, D.C.
At this;meeting viralogists using Vaccine J were attempting to
correlate chiclk and potency tests on killed poliovirus vaccines with
human potency tests. When it was proposed that the correlation

. could be established by using Vaccine J in human subjects a staff
‘member of N.I.H. stated that this could not be done because Vaccine
J was unsafe. '

Note: This finding, as well as other similar findings, was repressed by
the USPHS. A similar suppression of data occurred when live
virus was found in the Salk vaccine manufactured for the field trial
of 1954, Even consultants who had to advise on the continuance of the
Saik vaccine program following the vaccine induced poliomyelitis
outbreaks of early 1955 were kept in ignorance of these manufac-
turing difficulties. It was only under gaverte, public 2nd scientific
pressure that the USPHS made these manufacturing difficulties
known to the medical profession who had the responsibility for ad-
ministering the inoculations. (White Paper). The practice of with-
halding data unfavorable to the Salk vaccine contihues in both the
Division of Biologics Standard and the Poliomyelitis Surveillance
Unit. L '

Supra 32, b.

G.Anderson: Modern Medicine, May 15, 1956.

H.Redeler: Experience with the Salk Vaccine in the U.S. and Critical
Evaluation of the Results. Report of the Federated Health Board of
West Germany, pp. 1-86, 22 charts, Coblenz, Germany, Feb.1956.

a, Supra 29, c,d, and e. ‘ : '

b. L.J. Tavbenhaus: Salk Vaccine and Poliomyelitis. Mimeographed
Report, Brookline, Mass., Health Department, 1955. "In a study
of the relationship between Salk vaccine injections and the occurrence
of poliomyelitz5 in Brookline in 1955,80% of cases occurring within
nine weeks of the vaccination program gave a history of a close
contact with the vaccine, while only 8% of the cases occurring after
9. weeks give such a history. ) -

&ti_ A perconal comimunication from Dr. Taubenhaus (Nov. 21,

* 1955) states, "I have made a study of our Brookline cases and have
been able to coafirm the Salk vaccine post-inoculation poliomyelitis
phenomena.'' The Pope Remrt (supra 33) which discussed the
'"possibility that live virus in the vaccine used in May and June in-
itiated the epidemic” makes no mention of this study.

¢. Supra 29 a. "A careful study of the epidemiologic course of polio
in the United States for 1955 yields indications of grave significance.
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In numerous states of the U.S. A., typical early epidemics de-
veloped in connection with the immunizations in the spring of 1955.,.
These early epidemics had such a bearing on the over-all polio in-
cidence curve for the U.S. A, in 1955 that this over-all polio in-
cidence curve reveals an early peak. ...This abnormal course of
the curve indicates a special cause for the occurrence of these
early epidemics."
40, a. J.E. Salk: Studies in Human Subjects on Active Immunization

Apgainst Poliomyelitis, J.A.M.A. 151: 1081, March 28, 1953,

b. Ibid. Present Status of the Problem of Vaccination Against Polio-
myelitis, Am.J.Pub. Health :1_5_:285, March 1955.

c. Jbid. Antigenic Potency of Poliomyelitis Vaccine, J.A.M. A, 162:
1451, Dec. 15, 1956. "'_

41, C. Brown & S. Smith: GSerologic Response of Infants and Preschool
Children to Poliomyelitis Vaccine, J.A.M.A., 161: 399, June 2,
1956.

42, a. R. Bateson et al: Response of the young infant to poliomyelitis
vaccine given separately and combined with other antigens. Pedia-
trics, _2_1_: 1, 1958.

Note: Satisfactory antibody response to unselected commercially
available vaccine was obtained. The estimated date of the manu-
facture of the vaccines, however, indicates that they did not con-
form to the requirements for safety of Nov. 11, 1955 {(supra 7).
It does not follow, then, that these findings apply to subsequent un-
selected commercial vaccines, It should be emphasized that as
Salk vaccine has become safer it has become less potent. Antibody
studies made on these infants 12 months later showed "2 definite
and striking decline in antibody level." {Pediatrics, March 1959).
b. L.L. Coriell: Vaccination Against Poliomyelitis, A,M,A,J,Dis.
Chil., 95: 349, 1958.

Note: Here, as in Bateson's work, the vaccine used to establish
effectivenss in preschool children was a “pre-Nov. 11, 13955"
vaccine. (supra 7).

43. a. Supra 40a.
Note: At the time of these studies safety tests were grossly un-
developed. Furthermore, no stool studies were made to rule out a
vaccine induced subclinical infecton. The fact that Dr. Salk's 161
subjects developed no signs of illness attributable to the inocula-
tions is inconsequential because of the low incidence of clinical
disease outbreaks of vaccine induced poliomyelitis. It would also
be important to know whether there were any illnesses, since Idaho
follow-up studies on the 1955 Salk vaccine-induced epidemic showed
that 32.7% of vaccinees not reported to have i'iness attributable to
the inoculations did in fact have an illness compatible with abortive
poliomyelitis within three to 25 days after vaccination. (Am.J.Dis.
Chil., 2@_: 58, July 1950).
In these studies two 0.1 cc primary doses were highly effective in
producing high titers of antibodies corresponding to '"thaf found in
recently paralyzed patients.'" This is in contrast to present ex-
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perience where two 1.0 c.c. doses of Salk vaccine which have passed
modern safety tests produce detectable antibodies in.only about half

- the recipients, Dr. Salk refers to the'high a.ntlgemcxty as “"rather un-

expected findings."
Supra 40 b. '

*.Note: In this study Dr. Salk expresses awareness that "quantltles of

virus that were generally considéred to be too small to be effective"

" were shown to be "surprisingly active...in inducing antibody forma-

tion."

Supra 490 c.

Note: This article deals w1th fur the1 work on antlgenlczty of Reference
Vaccines A and J from which live poliovirus has been obtained.(Supra
32, Note; 34, Note). Antibody'response to Reference Vaccine A was
found to be equivalent to that found in lots 028861, 029028 & 028349
used in Mass. in 1955, At the time of this vaccines* use the manufac-
turer discontinued the production of Salk vaccine because of the detec-
tion of live virus.in its vaccine through safety tests more sensitive
than that required by the USPHS. -

Supra 41.

Note: The vaccines used in these studies were Cutter E 5721, Wyeth

23401 and Lilly 309.Thesevaccines were manufactured prior to the

spring outbreaks of vaccine- \inducc,d'p'ohomyehhu cases in 1955. The

Lilly vaccine which had previously been used 'in the field trials of 1954
proved to be non-a.ntlgemc because of the viricidal effects of merthio-

late. The Cutfer and Wyeth vaccines were vaccines of the same manu-
facturing process that subsequently were epidemiologically associated

with polio cases in vaccinees by the USPHS, (White Paper).

- In Brown's studies some of the high titers of antibody achieved were of

the same magnitude as the high titers found in Idah» children who were
infected by the Salk vaccine but not diseased. He also obtained contra-
dictory findings. In one series two shots of the same lot of vaccine
produced a significantly greater antibody response than three shots.

In another group of children who had no preexisting antibodies he found
that "the booster effect of the secondary vaccination (with Cutter vac-
cine) uporn the development of arxt1bod1es (was) marked"” but that " no
appreciable increase in titer was observed in those having antibodies
prior to vaccmanon.“ He admits, ''the explana.txon for this is not
clear," o h

ADDENDUM: IT IS NOW KNOWN FRCM:THE CUTTER TRIALS THAT

" CUTTER VACCINE LOT E 5721 -CONTAINED LIVE VIRUS. SEE

PLAINTIFF'S EXHIBITS IN EVIDENCE 9 THROUGH 15, AND PAGE
378, LINE 19, OF REPORTER'S TRANSCRIPT IN GOTTSDANKER
V5. CUTTER LABORATORIES, CIVIL NUMBER 18413, IN THE DIS-

. TRICT COURT OF APPEAL, STATE OF CALIFORNIA. THIS SEC-

TION SHOWS THAT CUTTER LABORATORIES AFTER RECALLING
AND RETESTING IT5 VACCINE RECOVERED LIVE VIRUS FROM
BULK MANUFACTURER'S LOT NUMBER MO 19460. THE EXHIBITS
IN EVIDENCE SHOW THAT CUTTER FILLING LOT K 5721 WAS A
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FILLING LOT OF MO 19460. THIS FINDING INVALIDATES DR.
BROWN'S CONCLUSION THAT "INFANTS AND PRESCHOOL CHIL.-
DREN RESPOND WELL TO (KILLED) POLIOMYELITIS VACCINATION
AND THAT THE VACCINE SHOULD BE EFFECTIVE IN THESE AGE
GROUPS."

DR. BROWN IN A FOOTNOTE STATES THAT CUTTER VACCINE LOT
E 5721 WAS "GRACIOUSLY SUPPLIED BY DR. JONES E. SALK AND
REPRESENTED (A LOT) USED BY HIM IN CHILDREN IN PENNSYL-
VANIA." DR. SALK UTILIZED THE FINDINGS BASED ON THE USE
OF THIS LOT TO CONCLUDE THAT"THE LEVEL OF ANTIBODY .
INDUCED WITH A KILLED VACCINE, WHEN A BOOSTER DOSE WAS
GIVEN AT A SUITABLE INTERVAL, WAS HIGHER THAN THAT IN -
DUCED BY THE INFECTICUS PROCESS" {(i.e. "AS A RESULT OF AN
INFECTION WITH PARALYTIC CONSEQUENCES.") NATURALLY,THE
INOCULATION OF A VACCINE CONTAINING LIVE VIRUS CAN BE
EXPECTED TO MATCH OR TO EXCEED THE ANTIBODY RESPONSE
RESULTING FROM A NATURAL INFECTION. THESE FINDINGS
WERE GIVEN TO THE SCIENTIFIC WORK ON APRIL 12, 1955 ON THE
OCCASGION OF 1THE PRESENTATION OF THE FRANCIS REPORT.

(J. Salk: Vaccination Against Paralytic Poliomyelitis, Performance
and Prospects, Am.J.Pub. Health, 45: 575, May 1955).

THIS EVIDENCE REAFFIRMS THE NEED FOR DR. SALK TO REPEAT
ALL OF HIS EARLY STUDIES, 'ESTABLISHING' THE SAFETY AND
EFFECTIVENESS OF A 'KILLED' FORMALIN-INACTIVATED
VACCINE, WITH PRESENT DAY TECHNIQUES FOR DETECTING LIVE
POLIOVIRUS IN INACTIVATED VACCINE BEFORE HIS CONCLUSIONS
CAN BE ACCEPTED. THIS PARTICULARLY APPLIES TO HIS CON-
CLUSIONS ON PERSISTENCE OF IMMUNITY AFTER ADMINISTRA-
TION OF THE SALK VACCINE AS WELL AS TO THE EVIDENCE THAT
LEADS HIM TO BELIEVE IN THE CREDIBILITY OF A ONE DOSE
LONG TERM IMMUNITY,

44. I speak here as a practicing health officer who has followed their work
carefully. The following are three types of examples.

The first deals with K.S., a three year old girl, a relative of a resi-
dent in my community, who within a week following a second inocula-
tion with Lilly Salk vaccine died in a respiratory chamber No. 19,
1955. The Florida Death Certificate {State File No. 29264) lists
ACUTE PARALYTIC POLIOMYELITIS as the cause of death, and re-
cords that the autopsy findings were compatible with the diagnosis.
This case was neither listed as polio, nor as a neurological complica-
tion, nor as a case occurring within 30 days of inoculation by the
P.S.U.

The second relates to cases of poliomyelitis in vaccinees following
inoculation with Lilly #676316 and #679909. Eight cases of polio
occured within fifteen days after inoculations with #676316 (P.S.U.
Miss. #41 & 42; I11. #133; N.Y. #243, #249, #250, #251; Wash. #11).
Two cases were the first two cases of an epidemic in Hattiesburg,
Miss, The Ill. case was correlated, i.e., the first paralysis was

at the site of inoculation. Three of the four N.Y. cases were post-
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‘ seasonall(Nov 5 & 6)' at a tir'ne'wﬁénfhere were oniy six additional
‘cases in the entire state for that week. P.S.U. dismissed the
Hattlesburg epldemlc with a sketchy report from a recent medical
school gra.duate, designated as an Epidemic Intelhgence Service
Officer, who stated, ''that this outbreak represents direct person to
person transmission and that vehicles or vectors are not incriminated.”
(PSU Rpt. 105, Teb. 8, 1957).

‘Lot No. 679909 was associated with 18 cases of polio occurring witin
18 days of inocpla.tioh. These included.cases in 'Miss. ,N.Y., and Md.
One case was correlated. Of six additional tases inoculated in the
arm, threc had bulbar paralysis, one had initial paralysis in the neck,
one had an opposite arm correlation, and one had an unlisted {irst
paralysis. Two of the cases occu‘-red post sea.sona.lly in Maryland

- when the total incidence of renorted cases in the state over the two
week period within which these cases ccecurred, was five.

PSu makes no published reference to the association of these cases
with thiese two lots of vaccine (1. Ratner, from Unpubllshed Studes on
the Salk Vaccine, Feb. 12, 1957)

'The third relates to one of several cases reported by me directly to
the Polio Surveillance Unit, D.S., an eight year old girl, daughter of
a physician, had an onset of paralytic poli’o four days following her
third shot (Lilly loct No. 649 345) on Feb. 14, 1956. Paresis was ob-
"served in the left peroneals, thé left gast; ocnemius and the left del-
“toid. oubsequently atrophy was observed in the left calf muscle. The
paralysis was confirmed by electromyographic studies at Northwestern
Medical School. This case was never accepted by the P.S.U, either
as a case of polio, or as a neurological complication.

Several other cases associated with these lot numbers were also known
to have occurred in Chicago. One was of particular interest because
the intern diagnosed this four year old boy as a hemiplegia probably
caused by an aneurysm whereas the attending physician, Dr. Archi-
bald Hoyne, an interantional authority on communicable diseases,
'dia'.gnosed it as paralytic poliomyelitis. The intern's dia.gnosis was
accepted. None of these cases weré included in the study of the 1956
Chicago epidemic although they were Chicago residents.

45. Note: The only admissions made by PSU of unsafe lots of vaccine have been
in this instances obvious to the man dn the street. The epidemiologic
concern, however, is to detect unsafe vaccine not obvious to the lay-
man. This is the work of the specialist. SU's insistence that
criteria of all 'unsafe vaccines should conform-to their own delinea-

-tion of characteristics. of the Cutter gqutbreaks has no.experimental or
epidemiologic justification.
An illustration of this is their insistence ‘on the critical irnportance of
correlation of first paralysis with the site of injection. The Bodian
data with monkeys which PSU quotes in support of its thesis is only

- superficially relevant. Bodian's monkeys received heavy doses of polio-
virus compared to the trace amounts present in the Salk vaccine.
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Bodian's subjects were immunologically inexperienced whereas the
majority of human vaccinees are experienced. Again, in Bodian's
experiment 100% of the animals developed paralysis. But this inci-
dence is hardly characteristic of vaccine-induced cases in man. In
Idaho the rate was one case per 1600 vaccinees.

Syverton's findings in monkeys with the actual vaccine is in sharp con-
trast to Bodian's. In contrast to Bodian's 100% paralysis only 3.6%
(1/28) of Syverton's monkeys developed paralysis, but 39.3% (11/28)
of the monkeys developed asymptoratic identified polio viremias.
Syverton's findings are in greater conformity to the true field findings
with the incriminated lots of Salk vaccine.

In Idaho, Peterson presents data to show that the number of asympto-
matic infections, as detected by satellite cases, was more than twice
the number of known vaccinee cases. More significantly, Peterson re-
ports that "' A study of antibody response to the one injection of vaccine
in a representative sample of children receiving the vaccine has indi -
cated that very high levels of antibody were obtained.'  He concludes
that " The fact that these children have developed high antibody titers
against all three types is additional evidence that the vaccine used in
Icaho contained living...virus.'" His findings indicate that a repre-
sentative group of children experienced an incidence of infection of
79.4%. Melnick, who did complement fixation studies on 27 children
following inoculations with another lot of incriminated vaccine,reports
that 10 of these had a high titer of complement fixation antibodies
signifying a recent infection. This is an infective rate of 37%.

The indices of correlated cases to infections as obtained from the
above data is roughly as follows: a.) Assuming that Syverton's
paralyzed monkey was correlated, the index is 1 to 8; b.) in Idaho the
index is 1 to 6.5 as determined by satellite cases; c.) using Peter-
son's antibody studies the index is 1 to 2,540; and d.) using Melnick's
figures of high complement fixation titers and other data the index is
1to 1,504, (H.Ratner. Unpublished Studies on the Salk Vaccine 1957)

Sunada's clinical study of 425 Idaho poliomyelitis vaccine recipients

in 1955 (Am.J.Dis.Child., 96: 58, July 1958) gives further support of
the thesis that PSU's insistence on the critical importance of correla-
tion in detecting unsafe vaccine is unfounded. Sunada and his co-
workers report that 32.7% (139/425) of vaccinees gave a history of ill-
ness compatible with abortive poliomyelitis within 3 to 25 days after
vaccination.

Finally, it must be recalled that the USPHS only incriminated six lots
of Cutter vaccine epidemiologically. Yet, they admit the finding of
live virus in a 7th lot, and Syverton reports live virus in 9 lots. I
becomes obvious that PSU's epidemiological techniques for determining
the presence of live virus in a2 vaccine is not sufficiently refined.

46. The Idaho studies give unequivocal proof of the importance of surveilling
satellite cases. The Massachusetts State Polio Advisory Committee,
which includes John Enders and other leading virologists, stresses
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47.

48,
49.

50.

the importance of dstecting satellite cases as the key to an unsafe
vaccine, especially as we make progress in reducing the danger of the
vaccine . (Letter, New Eng.J.Med., Dec. 1, 1955). Leading epi-
demiologists and virologisis in West Germany emphasize "the main
danger which is entailed by irmmunization with incompletely inactivated
vaccines. This danger is not the fact that certain vaccinated subjects
may contract the disease on account of vaccination, but rather that the
vaccinated persons can excrete virus and in turn produce ep1denﬂ1cs
{Supra 29 a. )

Suffice it to say that most of the large epidernics that have occurred in
this country since the introduction of the Salk vaccine have followed the
wide scale use of the vaccine and have been characterized by an un-
common early seasonal onset. To name a few, there is the Massachu-
.setts epidemic of 1955 (*'the rapid upward swing began three or four
weeks earlier than usual.”" Supra 33); the Chicago epidemic of 1956
("Early in the course of the epidemic several unusual features became
apparent: an early seasonal rise of incidence..." Am.J.Hygiene,
76: 107, Sept. 1959) and the DesMoines epidemic of 1959 (" charac- -
terized by an unusually early seascnal onset,!" J.F. Speers et al: to
be published). '

The careful reader of polio reports cannot help but note the many'indi-
vidual cases and small outbreaks that seem atiributable tc a recently
vaccinated contact.

Yet PSU decided to drop the reporting of satellite cases in 1955.

It is another sign.of the double standard approach of PSU (one standatd
for those who have received the Salk vaccine and another standard for
those who have not) that they have reintroduced the reporting of satel-
lite cases in 1960, not for the Salk vaccine, however, but "...in cases
.- . who may ha ve had contact with one who has had vaccination with
live poliovirus.'" (as transmitted. through the Illinois State Health De-
partment, May 23, 1960)

H.R.Cox: Living Modified. Vlruses as Immun1z1ng Agents, Brit. Med.J.

. 2:259, July 31, 1954,
Supra 17.

.a. D.M., Horstmann: 4th IPC 1957. '"It has been suggesteclll.that higher

levels of vaccine-acquired...antibodies may be capable of prcvennn'g
alimentary infection. At present, however, there is po indication that
_ this is the case." (p.154). . .

b. A.B. Sabin: Present Position of Immunization Aga.mst Pohomychtls with
Live Virus Vaccines. Brit. Med, J. 1:663, March 14, 1959. ".....
high levels of antibody produced in some children by four doses of Salk
vaccine failed to influence in any way the extent of viral rmultiplication
in the intestinal tract...."

H.Koprowski: Vaccination with Modified Active Viruses. 4th IPC 1957.

p. 112,

""In marked contrasts...subjects who had been vaccinated with inacti-
vated virus, or were nonimmune, developed an alimentary infection
which lasted from 1 to 3 months" (p. 122).
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51,

53.

54,

55.

56.

57.
58.
59.
60.

61.

62.
63.

64.

J.M.Quirce et al: Vaccination with Attenuated Polioviruses in Costa Rica.
1st LPVC 1959, p. 510.

M.Martins da Silva: Studies of Crally Administered Attenuated Live Virus
Poliomyelitis Vaccine in Newborns and Infants Under Jix Months,
Univ. Minn. Med. Bull. 29: 133, Dec. 15, 1957.

R.N.Barr et al: The Use of O;;lly Administered Live Attenuated Polio-
viruses as a Vaccine in a Community Setting: A Controlled Study,
Ist LPVC 1959, p. 369.

H.A.Comez et al: Vaccination of 133, 000 Children under 10 years of Age
with Live Attenuated Poliovirus in Medellin, Columbia-Preliminary
Report, ibid, p.458.

M.Martins da Silva et al: The Use of Attenuated Poliovirus in an Epidemic
Area, ibid. p.464. )

J.Embil, Jr. et al: A Clinical and Serological Study of the Response of
Cuban Children to Oral Vaccination with Attenuated Poliovirus
Vaccines, ibid. p. 593.

Unpublished data.

Unpublished data.

Supra 5.

Supra 53 and large scalc studies presently being conducted in Minneapolis,
St. Paul and Duluth.

1st LPVC 1959: p. 405,

Ibid.

a. R.S. Poos & N. Nathanson: Use of poliomyelitis vaccine under epidem-
ic conditions. Report of Outbreak of Poliomyelitis Among Naval Per-
sonnel and Dependents in Hawaii, J.A.M.A., 162: 85, 1956.

b. N. Nathanson et al: Epidemic Poliomyelitis Dur—i:?g- 1956 in Chicago &
Cook County, Illinois, Am.J.Hygiene, 70: 107, Sept. 1959.

c. "It seems probable, however, from exper?énce in this (Des Moines Epi~
demic of 1959) and other recent epidemics, that the mass use of the
vaccine at the time of the epidemic does little to alter the course of
the epidemic.' (J.F.Speers et al: to be published).

Note: Vaccinating during epidemics not only does no good but the harm it
it may do is considerable. As in other areas of Salk vaccine evalua-
tion epidemiologic techniques and practice in this area have been
waniing.

The fact of the matter is that it is not simultaneously safe and highly effec-
tive (Supra 29 e.). Today the Salk vaccine available to practicing
physicians is in part more safe because it has less viral antigen
(Supra 21). Furthermore, it has a low and an extremely variable
potency.
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