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E eriy  in the epidemic of poliom yelitis which 
began in the s ta te  of V ictoria, A ustralia , in Jan
uary 1949, attention was directed  toward a pos» 
s ib le  relationship  between prophylactic inocu
la tions and para ly tic  po liom yelitis . Sporadic 
c a se s  of para ly sis  following the  injection  of an 
antigen had been reported in England during the 
progress of the immunization campaign which 
began in 1942, but there was no evidence to sug
g e s t a causal re la tionsh ip . A few c a se s  early in 
the V ictoria epidemic who had rece ived  in jec tions 
of sing le  or combined an tigens shortly  before 
onset of the ir d isea se  led Dr. B. P . M cCloskey, 
P oliom yelitis  Officer of the S tate  Health Depart
ment, Melbourne, A ustralia, to include a  history of 
immunization a s  a part of the routine in v esti
gations of reported c a se s  (1). T h is information was 
obtained from the paren ts of 340 of the 375 c a se s  
reported  between January and August, McCloskey 
determ ined the s ite s  and severity  of p a ra ly s is  and 
checked the da tes and s ite s  of in jec tions of the 
35 cases  where any inoculation  had been reported 
w ithin 3 m onths of onset of poliom yelitis. He 
presented evidence to  show tha t, in the V icto ria  
epidem ic, in 31 cases  known to have received  an 
in jection of diphtheria toxoid or p e rtu ss is  vaccine , 
alone or in combination, within 3 months of their 
o n se t, para ly sis  w as more frequent m the inocu
la ted  than in the uainoculated limbs-. Tw enty-six  
out of 35 inoculated  limbs were paralyzed. Of the 
89 uninoculated lim bs, 17 were paralysed . In addi
tion. of die 16 c a se s  under 3 years of age receiv
ing inoculation  within 35 days of onset of i l ln e s s  
and for which complete data  were availab le , paral
y s is  occurred in  the limb Ia s i inoculated before 
o n se t in 15; and there w as a considerable increase 
in die severity  of die para lysis  in the la s t  inocu
la ted  limb a s  c o m p a r e d  with the degree of
• s a ly s i s  in each limb of a  c o n t r o l  group of 

children.
In London, Dr. J .  K. Martin from the Department 

of C hild H ealth , Guy’s  and E valina  H osp ita ls , 
reported 17 observed cases  occurring between 1944 
and 1949, in which p a ra ly s is  w as preceded by

•  E p id e m io lo g ic  S e r v i c e s ,  C D C

in jection w ithin 28 days of onset, and 78 addi
tional c ases  occurring between 1941 and 1949, for 
which records were availab le for study (2).

Dr. D. H. Geffen, Medical Officer of H ealth , 
Metropolitan Borough of S t. P an eras , London, 
investigated  a ll c a se s  of poliom yelitis reported 
in the borough in the 1949 epidemic and found s ix  
who had contracted polio within 22 days of immuni
za tion . He then obtained further information from 
other boroughs in London and presented  d a ta  on 
s ite  of injection  and s ite  of p a ra ly sis  of a  to ta l 
of 29 cases  in children under 5 years of age where 
inoculation w ithin 28 days w as asso c ia ted  with 
p ara ly sis  of the in jected  limb (3).

On the b as is  of the above reports it  appeared 
unlikely tha t the associa tion  between inoculation 
and para ly sis  w as by chance, and a s ta tis tic a l 
study was undertaken by H ill and Kn owe Id en of 
the Department of Medical S ta tis tic s , London 
School of Hygiene and Tropical Medicine (4). 
Since the need for a rapid answer made i t  imprac
tic a l to follow a suffic ien t number of immunized 
children of given ages to observe the risk  of devel
opment of poliom yelitis, another approach w as 
used in th is study. Records were obtained from 33 
widespread areas in England of re la tively  high 
incidence of polio during Ju ly , A ugust, and Sep
tember of 1949. Local health  o f f i c e r s  were 
requested  to  obtain from reported polio c a se s  
under 5 years of age such d a ta  as sex , birth d a te , 
para ly sis , and inoculation h isto ry . A control group 
was sought among children of sim ilar sex  and age 
who were reported as having m easles at about the 
sam e time but after the onset date of their paired 
polio c a se s . Since there were insuffic ien t numbers 
of m easles c a se s  reported, approximately half of 
the controls were made up by se lec tin g  from the 
local birth reg is te rs  another child  whose birth date 
was a s  close  a s  possib le  to that of the paraly tic  
polio case  who w as of the sam e sex , and s t i l l  in 
the same area so that information on inoculation 
could be obtained., One hundred sixty-four controls 
that could be paired with c a se s  were secured . On 
the question of s ite  of p a r a l y s i s  and previous 
inoculation, da ta  obtained in th is  study indicated 
that there w as no evidence that an in jection  3 or
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more months previous to die i l ln e s s  affected the 
d istribution  of p a ra ly sis  in any way. Thirty-five 
children under 2 years  of age and seven  children 
between 2 and 5 y ears  of age were found who had 
had an inoculation le s s  than 1 month before the 
o n se t of paraly tic  d ise a se . In the group of inocu» 
la ted  children under 2 years of age, the le g s  were 
proportionately le s s  affected ftan in uninoculated 
children and there w as a  strik ing  preference for 
the le ft arm, which is  the usual s ite  of inoculation® 
Twenty-nine of thirty-six , or 81 percent, of the 
children under 2 years  of age had p a ra ly s is  in A e 
limb of in jection  although not n ecessarily  confined 
to  that limb. T h is proportion is  greatly in excess 
of the figure (13 of 65 ex' 20 percent) shown by 
children whose la s t  injection  w as more than 1 
month before onset. In comparing the inoculation 
h is to rie s  of the children with poliom yelitis with 
the h isto ries of their controls in the 164 pairs 
for which a satisfactory  conirol could be found, 
there is  a strik ing  difference in the frequency of 
the history of immunization le s s  than 1 month 
before the onse t of the poliom yelitis case . Sixteen 
of the 164 polio c a se s  gave such a history while 
only one of the controls had had an inoculation 
within a month of the onset of i ts  paired polio 
ca se . At other in te rva ls  there is  no difference 
between the polio c a se s  and their controls in 
history  of inoculation. With re sp e c t to  the time 
interval between inoculation and o n se t of polio
m yelitis , 26 of the 33 children who had para ly sis  
w ithin 28 days in the limb of in jectiop showed an 
interval of 8 to 17 days. None fe ll below 8 days.

T h ese  s tu d ies  would seem to ind icate  that the 
distribution of s i te s  of p a ra ly s is  are abnormal in 
children who have been inoculated within a month 
preceding the onset of their i l ln e s s . In recently  
inoculated children the limb of injection i s  a s ite  
of para ly sis  much more frequently than is  the case  
in children not recently  inoculated. T he difference 
in history of immunization within a month of onset 
in the pairs of polio cases  and their controls indi* 
c a te s  that some of the c a se s  in the polio group 
may have been p rec ip ita ted  by the inocalation .

In order to  in vestiga te  the q u e s t i o n  a s  to 
whether a sim ilar situation  ex is ts  in the United 
S ta te s , Dr. Gaylord Anderson, U niversity of Min
n eso ta , review ed case  h isto ries  of 2,709 c a ses  
of polio which occurred during the 1946 outbreak 
in M innesota (5). Among the items included in the 
case  h is to rie s  taken in 1946 was a question about 
all in jec tions or immunizations the p a tien ts  had

ever received , the d a te , and the name of the physi
cian. A to tal of 2,677 contained a defin ite  record 
of immunization or a specific  statem ent that the 
p a tien t had never been immunized. All h is to rie s  of 
children 7 years of age or under were se lec ted  for 
more detailed  study of the rela tionsh ip  to prior 
immunization. In 85 c a se s , confirmation w as ob
tained from physician or c lin ic  of a definite record 
of immunization during the 6 months prior to  the 
attack  of po liom yelitis. Of the 85, 33 were cases  
in which onset of polio occurred within 1 month 
a fte r the m ost recen t in jection , 12 in  the second 
succeeding  month, and 16 in die third, indicating  
a  concentration o f ca se s  occurring w ithin a month 
following injection» Of the to ta l of 33 c a se s  with 
confirmed history  of immunization within the month 
preceding onset of polio , 19 c a se s , or 58 percent 
showed a correlated  p a ra ly sis , that i s ,  p a ra ly sis  
of the limb which w as the s ite  of the in jection , 
while of 52 cases  occurring 2 to 6 months su b se 
quent to antigen in jection , only 8 c a se s , or 15 per
cent, were correlated . A lso 20 c a se s , or 61 percent 
of the 33 immunized during the preceding month 
had arm involvement, a s  contrasted  with only 11 
casesj or 21 percent, of 52 which were immunized 
2 to 6 months preceding,, 19 percent of the sample 
immunized before 1946, and 21 percen t of those 
who had never been immunized. In addition to the 
apparent concentration of c a se s  during the firs t 
month after immunization and a tendency toward 
localization  of the para ly sis  in the limb into which 
the in jection  had been given, 24 c a s e s , or 73 per
cen t, of the 33 firs t month c a se s  were c la sse d  as 
severe sp inal c a se s , a s  contrasted  with 42 percent 
of the % to 6-month group. T h is , however, may be 
re la ted  to a difference in age d istribu tion , s in ce  
the p atien ts  in the 1-month group were younger. 
To correct for th is , members of the gpoup under 
2 years  were compared, and although these figures 
are very sm all there is  a definite suggestion  that 
the firs t month cases were more severe . A nalysis 
of the time interval between la s t  antigen injection  
and onset of illn e ss  lends further support to the 
idea  of a causal re la tionsh ip . Of the 33 cases , 
17 developed in the 10- to 14-day interval and 20 
in 5 to 14 d ay s. E leven of the 19 correlated c a se s  
developed in the 10» to 14-day in terval and 16 of 
the 19 in the 5- to 19-day in terval, while the in te r
val of noncorrelated cases  showed le s s  concentra
tion. To shed  further ligh t on the duration of th is 
p o ssib le  effect, a ll the case  h is to rie s  obtained 
during the outbreak were review ed from the point 
of view of history of various types of immunization
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end types of response to polio infection. No dif
ferences were noted. Whatever effect the antigens 
may have had in conditioning paralysis daring the 
first month following injection, apparently it  was 
not permanent.

To obtain further information on this question, 
a study was se t  up by the New York State Depart* 
ment of Health during the summer of 1950. A total 
of 2,137 cases of polio w as studied aad for each 
a history was obtained regarding all injections 
received during the 2 months prior to onset of 
d isea se . Control information identical with that 
from the ca ses  w as obtained from 6„055 case 
household members and from a gpoap of 14,710 
persons made up of the household members of 
three additional control fam ilies for each case  
family. A nalysis of these data showed that the 
history of an injection during the month before 
onset was tw ice as frequent among polio patients 
as among the controls. T his ratio was abont the 
same for immunizing agents, penicillin , and a 
m iscellaneous group of other injections,. The 
analysis also d isclosed  that the risk of getting 
paralytic polio at each age group is  doubled In 
the recently i n j e c t e d  population. In addition, 
clear-cut association was demonstrated between 
s ite  of injection and site of paralysis.

The evidence seem s conclusive that the loca
tion of the paralysis produced by the virus of 
poliom yelitis may be conditioned in some cases by 
recent injections. The recent study in New York 
State indicates that antigen injections apparently 
are no different from injections of other m iscel
laneous materials. There has been suspicion, 
which the New York study would seem to confirm, 
that injections may be a factor in determining the 
difference between a recognizable paralytic infec
tion and an unrecognized or nonparalytic involve
ment. All of the data indicate that the effect is  
transient, its  influence appearing not to persist 
for longer than 1 month. Although the risk of 
increasing the susceptibility to poliom yelitis by 
the injection of immunizing agents or other mate
rial is  s l i ^ t ,  it should be taken into consideration 
when elective injections are given. Immunization 
procedures for the prevention and control of acute 
communicable d iseases need not and should not 
be cirtailed . Since the effect of an injection on 
susceptibility to paralytic poliom yelitis does not 
appear to persist longer than 1 month, routine 
prophylactic inoculations can be easily  carried

out at times when the prevalence of poliom yelitis 
virns is  not likely to be high.

A report of an ad hoc s u b c o m m i t t e e  of the 
Committee on Research and Standards of the 
American Public Health A ssociation, accepted 
by this Committee, sta tes as follow s (7):

“ Recent published and u n p u b l i s h e d  data 
strongly suggest that an individual who develops 
poliom yelitis within a month after receipt of injec
tion of ms antigen, or possibly of some other mate
rial, shows an increased frequency of paralysis in 
the extremity into which the injection has been 
given9 There ere also suggestions that among the 
reported ca ses  of poliom yelitis are cases ‘which 
would not have bee® clinically diagnosed as polio
m yelitis at all if  their (recent) inoculation had not 
brought them into the paralytic group.'

“ Although further studies on these questions 
are imperative, the data so  far available would 
suggest that, in the face of an abnormal preva
lence of poliom yelitis in a given locality , antigen 
inoculations may well be postponed until after the 
subsidence of the abnormal prevalence. It should 
be stressed , however, that there is  no evidence 
that this effect of inoculation persists for more 
than one month. On the contrary, the risk of polio
m yelitis among persons who have been immunized 
more than one month before onset is  no greater 
than among »on-immunized persons.”
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