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1993-94(1). Consequently, the reported cas-
es declined from 28257 in 1987 to 4055 in 
1993(1). However, there had been wide 
variations in TOPV coverage between  dif-
ferent areas(2). As a result, poli o outbreaks 
are still reported from many areas(3). We 
present here an account of a poliomyelitis 
outbreak which was marked by unusually
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BRIEF REPORTS

high attack rates of paralytic as well as 
nonparalyt ic diseas e.

The outbreak occurred in July 1992 in 
an orphana ge in Delhi wh ich inh abi ted 
young children, mostly from Bihar. The 
children were looked after in an apparently 
hygienic env ironm ent.  There wer e ade-
quate hand washing facil ities and the sis-
ters were aware of the importance of hand 
washing after diaper chan ging and clean-
ing the children.  Mun icipal pip ed water 
and a private tube well were the sources of 
drinking water. All residents  had access  to 
sanitary latrines. Every month a nurse from 
a nearb y hospi tal came to immun ize the 
children. A physician kept detailed records  
on health and immuni zation status of all 
children.

There were 74 children in the orphan -
age. Their records revealed that one child 
had suffered from polio two years  before 
admiss ion in the orphanage.  Two children  
had acu te flaccid paralysis (AFP)  in the 
first week of May 1992 ; one developed AFP 
while  res iden t in the orphana ge, wh ereas 
another had  AFP 4 weeks bef ore admission 
in the orph anage. These 3 children were 
no t cons idered  ou tbreak asso ciated and 
were excluded from further analysis.

First outbreak associated case occurred  
on 15 July; 6 more dev elop ed AF P by 
5 August. These 7 AFP cases were consid-
ered as para lytic poliom yelitis as they 
excreted wild poliovirus and/or developed  
residual paralysis after 60 days. Many cas-
es had only febrile illness (not due to DPT) 
during the same period ; there was enough 
evidence to consider them as nonparal ytic 
poliomyelitis (see discussio n for justifica-
tion). Records were used to determine the 
vaccination status of children. Vaccination 
received within one month of disease onset 
were not considered  as valid doses.

Sixty stool samples  (one sample from 
each child) were collected by rectal tubing 
technique from cases and healthy contacts. 
The sam ples were processed for virus isola-
tion by a standard procedure in the WHO 
Regional Poliovirus Reference Laboratory, 
Delhi (WHO Laboratory). All isolates were 
typed using antisera procured from RIVM, 
Netherland s. Po liov irus type 1 isolates 
were also tested for intratypic differentia-
tion by Neutralizat ion Test. Eight water 
samples col lected from different sources 
were examined bacteriologically.

Most of the children were given a cam-
paign dose of TOPV on 24th July. Inadvert-
ently, DPT was also given to whom it was 
due on that date.

Of 71 susceptible children present dur-
ing the outbreak,  9.9% and 21.1% devel -
oped paralyti c and nonparalyt ic poliomy -
elitis, respectively All the AFP and 
most of nonparalytic cases were infants.  
Males had paralytic as well as nonparalytic 
disease 1.5 times more than the females. Six 
AFP cases and 10 nonpara lytic children 
were from Bihar. There was no clustering  
of cases by wa rd or by timing of a dmission. 
Both lower  limbs  were  affected in AFP  
cases ; 3 chi ldren had bulbar involvement  
also. Two AFP cases died.

Analysis of the cases by immunization 
status was done onl y in <3 chi ldren be-
cause 85% of polio cases occur in Delhi in 
this age group (4). Of 55 such children , 33 
received at least 3 doses of TOPV in Delhi 
or  native places. Six of  these children 
(18.2%) suffer ed from para lytic disease.  
The rest of 22 children had no or less than 3 
doses of TOPV; one of them (4.5%) had 
paralysis Thirty seven children  
were inadvertently administ ered DPT on 
24th July. All the five paralytic cases which
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occurred after this date were tho se wh o 
had DPT.

Of 60 stool samples, 44 (73%) wer e 
found positive for one o r other entero virus-
es. Eight samples  showed pure culture of 
wild poliovirus type 1; 3 from p aralytic cas -
es, 2  from non paralyt ic and 3 from heal thy 
contac ts. Running water was found to be 
satisfac tory. However, water stored in a 
covered  surface tank (Municipal supply) or  
in a pitcher was highly contaminated  by fe -
cal coli.

A TOPV sample lifted fr om the h ospital 
which provided vaccines to the orphanage, 
was found to have satisfac tory titer of 
poliovirus (1059 TCID50/0.1 ml).

Discussion

Excretion of wild poliovir us type 1 by 
many cases and contac ts and presenc e of  
residual paralys is in surviving AFP cases  
after 60 days confirmed the outbreak of po-
liomyelitis by poli ovirus type 1.

The most str iking feature in this ou t-
break was an unusually high attack rate of  
paral ytic as well as nonparalyt ic disease. 
'On e outbreak which came near to the 
present one in terms of morbidity  occurred 
in a nursery  class in London where 4.9% 
had paralyt ic disease( 5). Neverthe less, the 
outbreak was recorded when polio vaccine  
was not available. In this era of global erad-
ication of poliomyelitis, such an outbreak is 
totally unacceptable.

One may argue whether the classifica-
tion of all cases of febril e illness as 
"nonparalytic cases" was justified. We feel, 
there was enough evidence to classify them 
so: Records did not show an unusual rise 
of fever cases in 1992(6), although 21% of 
orphanage children had febrile illness ; 
Both AFP and febrile cases occurred during 
the same time p eriod  and affected same

age group ; older children and adul t con-
tacts neither had paralys is nor febrile ill-
ness as they must have had  immunizing in-
fection muc h early in the life; Children  
vaccinated with 3 doses of a potent vac-
cine (in Delhi) neither  had AFP nor febrile 
illness, while a large number of children 
administered TOPV of doubtful value (in 
Bihar) had AFP or febrile illness; The 
incidence of unapparent infection and "mi-
nor illness" usually exceeds that of paralyt -
ic cases by a hundred fold or even greater, 
especiall y when infection occurs early in 
life(7). With 7 paralytic cases, we may ex-
pect many more nonparalytic cases ; and 
Two no nparalytic cases were found excret-
ing wild poliovirus type 1, although only  
one sample was collected  from each child; 
the isola tion rate could have been more if 
two samples had been collected from each 
child(8). It was therefo re, reasonable to in-
fer that these fever cases were indeed 
nonparalytic polio myelitis.

The children were not vacc inated in a 
timely fashion after admission to the or-
phanage. For example, 22 chi ldren who 
should have received 3 doses of  TOPV (ac-
cording to age) by the time the o utbreak oc-
curred, wer e either uni mmuni zed or par-
tially immunized There were no 
valid reasons for not immunizing these in-
fants in time. There was also a missed op-
portuni ty to immun ize with a camp aign 
dose when a child developed AFP in May 
while  a resident  in the orphana ge or an-
other child was admitted with AFP in June. 
If immuniza tion campai gns can interrupt 
wild poliovirus transmission nationally, a 
campaign dose in such setting can also 
interrupt the transmi ssion. It was demon -
stra ted by the effec tivene ss of campaign  
dose given on 24 July.

The attack rate of paralysis was 18.2% 
(6/33) in the vaccinated children and 4.5% 
(1/22) in o thers,  if TOPV received any-
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where is taken into account The 
results do n ot make any sense. Perhaps , the 
poten cy of TOP V was unsa tisfactor y in 
some areas (for  examp le, Bihar) , fro m 
where mos t of  the children came to o r-

phanage. The data from WHO Laboratory 
support this possibility; only 21.3% (13/61) 
and 5.3% (9/170) of TOPV samples from 
Bihar were found to be potent in 1991 and 
1992, respectively. By contrast, 83.1% (167/ 
201) and 93.3% (318/341) Delhi samples  
tested satisfac tory during the same  period.  
It seems man y chi ldren who received vac-
cine in Bihar, were not adequately protect -
ed. The outbreak underscores the impor -
tant problems with TOPV failure in some 
states, problems that will need to be inves -
tigated and overcome if the goal of world-
wide eradication of po liomyelitis is to 
become a reality.

Many workers have described the role 
of intramusc ular injections in provoking 
paralytic poliomyeli tis in children with po-
liovirus infection(9). Here also all the five 
para lytic cases whi ch occurr ed after the 
DPT was given to many children  were 
those who had DPT. It seems, the DPT in-
jections were an important risk factor dur -
ing this outbreak. The outbreak highlights  
the importance of avoiding all intramuscu -
lar injections in such a situations.

The laboratory results are indicative of: 
(i) widesp read transmissio n of virus both 
among the diseased  and hea lthy children,  
and (ii) fecal contaminatio n of water sup-
plies, suggest ing a  potent ial mode of trans-
mission in addition to person -to-person. 
Despit e the apparentl y hygienic environ -
ment in the orphanage, the break in 
hygiene and sanitation is indic ative of the 
human tendency of not reporting the ne ga-
tive practices.

After witnessing the severity of poliovi-
rus in an orphana ge setting and the poss i-
bility of different apparent versus effective  
vaccination  observed in this outbreak, it is 
sugges ted that all children should be con-
sidered unvaccina ted at admi ssion in an 
orphanage in spite of the history of vacci-
nat ion el sewher e; a campa ign dose should
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also be provided if a case of AFP occurs. 
The outbreak also highlights  the impor-
tance  of administering the recommended 
doses of a pot ent TOPV vaccine to  all  the 
children at the earli est recommended age 
for prevention of  such ou tbreaks in fu tu re.
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