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It is now recognized that poliomyelitis, as a
clinical and pathological entity, is occasionally
caused by other viruses. However, polio-like
clinical disease that is pathologically not polio-
myelitis and has no demonstrable viral etiology also
occurs.a Polio-like paralytic disease has been ob-
served in small numbers of persons during the 4-week
period following vaccination wherever sufficiently
large numbers of people have received vaccine:
marked variations in incidence have occurred not
only in different countries but also in the same
country during different years. In most instances
the type of virus that has been fed has been recov-
ered from the stools of such patients, and the
characteristics of the virus as regards various
markers, including neurovirulence, exhibit the same
variations as the viruses that are excreted by vacci-
nated children without any illness.b It is necessary
to recall that following administration of killed
virus vaccine there were also each year many cases
of paralytic disease temporally associated with
vaccine administration.

It is generally accepted that the virus isolated
from a vaccine-associated paralytic disease may not
be the virus causing the paralysis, and that the
isolations may simply be an indication of the relative
capacity of the strains to multiply in the gut, or of
the length of time excretion continues. Nevertheless,
one cannot assume a priori that it is not possible
for an occasional person among millions of vacci-
nated individuals to develop the paralytic disease
as a result of the vaccine. All are agreed that it is
not possible to incriminate the vaccine in any
individual case merely on the grounds of temporal
association between the disease and the vaccination.
Accordingly, in almost every country with facilities
for virological study, patterns have been sought

*A statement prepared for a consultation on polio-
myelitis arranged by WHO: a memorandum prepared by
those who took part in the consultation appears elsewhere in
this issue (Bull. Wld Hlth Org., 1969, 40, 925-946).
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among the vaccine-associated cases that have been
studied. More oral poliovirus vaccine prepared
from Sabin's strains has been used in the USA and
USSR than in all other countries combined, and the
results of studies in these countries are especially
worthy of careful consideration.

In the USA during the period from November
1961 to mid-1964, when approximately 90 million
persons of all ages received all 3 types of the vaccine,
predominantly in mass campaigns, 57 cases of
paralytic disease were reported as vaccine-associated
cases. The fact that only 2 cases followed the type
2 vaccine, while there were 15 and 36 after the
type I and type 3 vaccine, respectively, was regarded
by some as indicating that at least some of the
type 1 and type 3 vaccine-associated cases may have
been caused by the vaccine. An analysis by Sabin C
of these cases revealed certain unusual groupings
that led him to question the validity of such a
conclusion. It is noteworthy that during this
period, when many millions of Americans did not
receive oral vaccine, there were no cases that could
with certainty be attributed to contact infection.
During the subsequent 3 years (1965-67), when the
incidence of poliomyelitis was low, with sporadic
cases predominantly along the Mexican-American
border, a total of only 8 vaccine-associated cases
were reported following the administration of about
70 million doses of vaccine. Of special interest is
the fact that following the administration of about
53.5 million doses of trivalent vaccine only 3 vaccine-
associated cases were reported, and the nature of
even these 3 cases is in doubt. In 1 of these, there
was a type 2 virus in the stool, but no cells in the
cerebrospinal fluid (CSF) 5 days after onset; in the
other 2 cases the CSF was not examined, and from
1 of these no virus was isolated and the stools of the
other were not tested. Different results, however,
were obtained after the administration of the
monovalent vaccines: there were no cases after
5 million doses of type 2, 1 case after 6.6 million

c Sabin, A.B. (1964) J. Amer. med. Ass., 190, 52.
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doses of type 1, and 4 cases after 5.4 million doses
of type 3. Can these observations be interpreted
as indicating that trivalent vaccine is relatively safer
than the monovalent vaccines? The low incidence
of these vaccine-associated cases of uncertain
character after 53.5 million doses of trivalent
vaccine in the USA during the period of 1965-67
and the occurrence of only 1 dubious case yielding a
type 2 virus after the distribution of 23.9 million doses
of trivalent vaccine in the USA in 1968 d9 are to
be contrasted with the report of 4 cases (all yielding
type 3 virus) after 3.8 million doses of trivalent
vaccine in Canada in 1962.e
Although no contact cases were recorded before

1965, a total of 20 such cases has been recorded
during the last 4 years: 7 cases in 1965; 5 cases in
1966; 4 cases in 1967; and 4 cases in 1968. It is
interesting now to find that of the 16 recovered
viruses:

7 were type 2
6 were type 3
2 were type 1

and 1 was type 3+type 1

Strict analysis ofsome of these cases also leaves one
wondering whether the isolated viruses were mere
passengers or the actual cause of the polio-like
paralytic disease.

In the USSR, according to the report of Chu-
makov and his colleagues to a consultation arranged
by WHO, in most parts of the country the possibility
exists for registration and reporting of every case
where the disease has been associated with vacci-
nation. Regional Commissions composed of viro-
logists, epidemiologists, paediatricians and neuro-
logists have investigated these cases and most
of them have also been studied by a special group
of the Institute of Poliomyelitis and Viral Ence-
phalitis in Moscow. According to Chumakov and
colleagues the total number of cases associated with
vaccination was very small. Thus, for the last
5 years in Moscow and the Moscow region (11 mil-
lion inhabitants) 3 cases with residual paralysis
were registered in vaccinated persons during the
vaccination period. All 3 of these cases occurred
following the primary dose of trivalent vaccine: the
stools of 1 of these cases yielded a mixture of type 1
and type 2 viruses, the latter exhibiting " wild"
characteristics; 1 yielded a vaccine-like type 3 virus;

d National Communicable Disease Center (1969) Annual
Poliomyelitis Summary-1968, Washington, D.C., US
Government Printing Office.

e Nagler, F.P. (1963) Canad. J. publ. Hlth, 54, 509.

and in the third case, an infant of 2 months (seem-
ingly with maternal antibody), no virus was
isolated. Chumakov and his colleagues also stated
that cases of paralysis among unvaccinated persons
who had been in contact with vaccinated ones were
not registered in the USSR: there were no registered
cases of poliomyelitis among adults who had
received oral live poliovirus vaccine.

In the United Kingdom, where about 36 million
doses of oral vaccine had been used between 1962
and 1967, a small proportion of the total number
of paralytic cases reported each year occurred within
28 days of vaccine administration-some less than
5 days after vaccination and others more. An
indication of the type of agent currently associated
with polio-like paralytic disease is contained in
data for 1967 presented by Perkins to a consultation
arranged by WHO: 17 patients were tested of a
total of 18 paralytic cases reported for the entire
country, without reference to vaccination, and only
7 yielded polioviruses (types 1 and 2); 5 yielded no
viruses, and enteric viruses were found in others,
either alone or in association with polioviruses. The
age, seasonal incidence and geographical distribu-
tion of the vaccine-associated cases has been iden-
tical to the incidence of all cases for the rest of the
country. In his report to the consultation arranged
by WHO, Perkins stressed that it is necessary to
differentiate between vaccine-associated and vaccine-
induced cases, and stated that the conclusion reached
in the 1964 assessment f is still valid-namely, that
" the risk, if any, of the vaccine causing serious
disease was extremely small."
Japan is another large country where oral vaccine

(Sabin strains) has been used on a very large scale
since 1962 and clinical and virological studies have
been made on reported cases of polio-like disease,
regardless of association with vaccination. The total
annual number of cases regarded by the special
committee as clinically polio-like continued to fall
during the period from 1963 to 1967-the numbers
being 35, 26, 27, 16 and 11 respectively. It is also
noteworthy that in many of these cases there was no
evidence of poliovirus infection either by virus isola-
tion or serology; in some, various nonpolio entero-
viruses were isolated; in some, polioviruses were
isolated; and in others, no viruses were isolated.
Each year a certain proportion of the polio-like
paralytic cases occurred within 4-30 days after
administration of vaccine and the viruses isolated

f Miller, D.L. & Galbraith, N.S. (1965) Brit. med. J., 2,
504.
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were with one exception either type 2 or type 3 or
type 2+type 3 among 19 such cases that followed
trivalent vaccine given in 1964-67, and among
6 cases that followed a divalent type 2+type 3
vaccine administered in 1962.

It is also of interest to note that during the 4-year
period of 1964-67, when trivalent vaccine was used
in Japan, 19 " compatible " vaccine-associated cases
were recorded-all but one of the 17 tested having
been found to excrete polioviruses. While the exact
number of doses administered during this period
was not indicated, it was probably less than or at
best equal to the 53.5 million doses of trivalent
vaccine used in the USA (1965-67) with only
3 vaccine-associated cases, the nature of which is in
doubt for the reasons indicated earlier. This higher
frequency of vaccine-associated cases occurred in
Japan, despite the fact that since 1963 the Japanese
vaccine has been made from early passage levels of
seed comparable with those used in the United
States of America.
On the other hand, in Japan only 3 contact cases

were recorded during the period from 1962 to 1967,
while in the USA a total of 20 cases was recorded
during the 4 years of 1965-68.

Oral vaccines (Sabin strains) have also been used
extensively in countries with smaller populations,
and among these vaccine-associated cases have been
looked for and studied in Belgium, Czechoslovakia,
Hungary, Romania and Yugoslavia. In Belgium,
Czechoslovakia and Yugoslavia vaccine-associated
cases were excluded from " compatibility " on either
clinical or virological grounds.
The data presented for Hungary emphasized that

most of the polio-like cases occurred during the first
quarter of the year, when vaccination was performed,
and that most of the viruses isolated from the vaccine-
associated cases were type 3, which is not unexpected
since the schedule of vaccine administration was
such that type 3 was administered most often either
as type 1 +type 3 vaccine or as trivalent vaccine.
An analysis of the data presented by Domok to the
consultation arranged by WHO indicated that
during the entire period of 7 years (1961-67) a total
of only 28 cases was recorded as being clinically
compatible with a diagnosis of paralytic polio-
myelitis. Of this total, 11 developed paralysis within
30 days after vaccination, 2 in 32 and 36 days
respectively, and 3 had a history of contact infection,
leaving 12 cases without any vaccine association.

From 5 of these 12, polioviruses (type 1 or type 2)
were isolated, 2 yielded adenoviruses (1 in the CSF),
and 5 yielded no viruses. This indicates that para-
lytic disease, not caused by polioviruses, was pre-
valent in a small number of cases; accordingly it
would not be surprising to find in such cases polio-
viruses that may occur in persons who recently
ingested poliovirus vaccine.
As regards the predominance of the paralytic

cases during the first quarter of the year, analysis
of the data shows that it did not occur regularly.
Thus in 1961, with a total of 6 cases, 5 occurred
during the first quarter, but in 1965 and 1966
(years in which there were also 6 cases each year)
there were only 2 in the first quarter of 1965 and
1 in the first quarter of 1966. In 1965, however,
it is to be noted that 2 of the 4 cases recorded after
the first quarter were in contacts of children fed
type 2 vaccine in the third quarter of the year, and
that in 1966 nearly all the recorded cases were in an
outbreak due to type 1 among gypsies where vacci-
nation levels were low.

In a report to the consultation arranged by WHO,
Biberi-Moroeanu also emphasized a preponderance
of cases in Romania during the spring of the year,
concurrent with vaccination, but the data are
difficult to evaluate, because isolation of polio-
viruses " has succeeded only in 10% of the recorded
spinal paralyses; the etiology of the remainder of
cases was not identified ".
The experience in Denmark following the ad-

ministration of type 3 vaccine in March 1966 to
children and adults who had been receiving re-
peated doses of Salk vaccine and who had type 1
oral vaccine in 1963 is not altogether clear. Analysis
of the 6 vaccine-associated cases showed that 2 had
polyradiculitis and no poliovirus in the stools.
The 4 remaining polio-like paralytic cases (aged 5,
12, 15 and 25 years of age) all excreted type 3 virus.
With 1 exception they had had multiple doses of
Salk vaccine and type 1 oral vaccine in 1963.

This summary shows how different the experiences
are in different countries, and that caution is there-
fore indicated in equating " vaccine-associated"
cases with " vaccine-induced " cases. There s,
however, nothing in the available data to show
that the number of passage levels of the seed lots,
used for the preparation of vaccine by different
producers, was correlated with the number of
vaccine-associated cases observed.
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