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Introduction 

VACCINATION OF HOSPrI'ALIZED PATIENTS AND NEWBORNS: 
CONTRAINDICATIONS TO VACCINATION 

by 

Dr A .  Ramachandra Rao
1 

No development in recent years has saved so many millions of lives from a 
dreaded disease as "vaccination against smallpox" . One cannot imagine what would 
have been the fate of the world today if Edward Jenner had not discovered vaccination. 
In spite of the presence of such a potent tool for more than 150 years , smallpox 
persists as a problem to us . It is not because vaccination is ineffective but rather 
because our knowledge about smallpox and its control has been imperfect . In recent 
time s ,  however, we have gained a better understanding of the disease , its spread, 
and methodology of control .  Many countrie s ,  because of effective vacc ination pro
grammes, have been able to wipe out the disease ; - _ but somehow, it lingers tenaciously 
in some countries of Asia, Africa and South America. The problem of eradication of 
smallpox from the world is not an easy one, especially in developing countries like 
India, where there are innumerable problems to solve . But thanks to the sustained 
efforts made during the last few years, our goal is in sight and there is no doubt 
that smallpox will be, very soon, a disease of the past . 

The strategy of the eradication programme c onsists mainly of two components :  
mass vacc ination and surveillance . In all countries where smallpox i s  a proble�, 
it is important to raise the bas ic immunity status of the population to a very high 
leve l in the shorte st time possible . However, those who fee l that vaccination and 
vaccination alone is the key to success of the programme are mistaken. 
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It is,  of course , impossible to vaccinate 100% of the people in any country at 
any one time . Further, vaccination is not infallible . At the time of discovery 
Jenner thought that one vaccination would protect a person from smallpox for life; 
we now know that this is not so�. In general, of course, the vaccinati� are far lesn 
prone to contract the disease than the unvaccinated . Recent studies have shown 
that only about 2% of the vaccinated develop clinical smallpox, even on close intra
familial exposure, as opposed to nearly 4� of the unvaccinated .  However, it is not 
uncommon to find occasionally a small number of cases amongst even recently success 
fully vaccinated persons . Out of 3 298 oases of smallpox in vaccinated persons 
admitted and treated at the I . D. Hospital, Madras,  17 oases (0. 5�) were less than 2 
years of age, thus indicating that even within 24 months after successful vaccination, 
a limited number of smallpox cases do occur in exceptional circumstances .  

This is one reason why greater stress i s  now being placed on the second component 
of the eradication programme, surveillance and containment measures which complement 
the vaccination programme and . are of primary importance in all countries, particularly 
where the vaccination coverage of the population is high. It should not be fo rgotten, 
however,  that a high vaccination coverage is necessary in endemic areas a.nd as long 
as smallpox persists anywhere in the country, vaccination of the population must 
continue, since every year susceptibles are added to the populat ion. Though experts 
in some non-endemic countries are considering eliminating routine vaccination, I am 
afraid this is ,not a sound proposal for endemic areas . 

Smallpox Vaccines 

In countries with smallpox, a stable, potent vaccine is required . To produce a 
successful take , and, c onsequently, a good antibody response, the vaccine must be 
potent at the time of its application. Liquid vaccine may be potent at the time of 
manufacture , but it rapidly loses its potency in tropical countries,  espe c ially '. i.'.'.l.ere 
storage and .transport facilities are poor . Use of liquid vaccine therefcro has been 
stopped in all endemic countries . On the other hand, freeze -dried vacc � n': retains 
its potency until reconstitution, even when it has been stored at room tG.,ffi':.J'!!'c�ture 
for as long as 30 days . However, even under ideal storage cond itions, liquid vaccine 
has yielded far lower take rates than the freeze -dried (2) .  Thus, irrespective of 
the country, onl7 by the use of freeze -dried vaccine can the desired results be 
obtained . 

Age for Primary Vaccination 

Immunization schedules vary from country to country. Hitherto, it was thought 
that complications after vaooination, especially post-vaocinal encephalitis, occur 
most frequently when primary vaccination is performed in older children. Now, this 
concept is changing. In some countries, children are vaccinated between l and 2 years 
of age, and in others, primary vaccination is done at school entry. In countries 
where smallpox is a problem, the solution is simple : vaccinate every child at birth 
or as soon after birth as possible . From clinical experience we have had , as shown 
in Table 1, cases of smallpox occur from the time of birth onwards .  The case fatality 
rate is approximately 50% in these very young children. If there is passive 
immunity as a result of transplaoental antibody transmission, it lasts,  at best, only 
a month. Therefore, every child should be vaccinated immediately after birth and 
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definitely before the end of the first month of life . This policy of vaccination 
is at variance with th.at followed in the past and in some non-endemic countries.  
A pilot study was conducted in Madras (3 )  in  1959-60 when about 2 500 newborns were 
vaccinated on the third day after birth before they were discharged from the hospital. 
At that time for want of freeze -dried vaccine, only liquid lymph was used . The 
take rate was 82�. None of these neonatal vaccinees had any complications attributable 
to vaccination; on the contrary, the local reactions in these babies were uniformly 
milder. All these babies were followed over a period of more than two years, during 
which time Madras City had had epidemics of smallpox. Of the 2 500 babies vaccinated 
at birth, 36 were exposed to smallpox in their own families within 2 years after 
vaccination. Of these 36, 4 had no scars of neonatal vaccination and 3 developed 
severe smallpox and died . Of the remaining 32 babies,  all of whom had scars of ne�· 
natal vaccination, 3 developed modified smallpox and survived .  This study clearly 
showed : 

1 .  that babies can be successfully vaccinated even at the age of 3 days; 

2 .  that such vaccination on the 3rd day after birth confers protection against 
smallpox; 

3 .  that a "no take " on neonatal vaccination does not imply immunity but rather 
either bad technique or impotent vaccine, and 

4.  that neonatal vaccination is safe and not accompanied by complications . 

Based on this experience, neonatal vaccination is routinely encouraged for 
babies born in all Corporation maternity homes.  Similarly, since the beginning of 
this year, in all Government Maternity Hospitals and major private hospitals in 
Madras,  neonatal vaccination is being performed on most babies . In urban areas, 
where the majority of births occur in institutions, it is often difficult for public 
health administrators to find these children for vaccination after they have left 
the hospital. In practice we have found that more than 50% of children born in 
institutions are not able to be traced within the first six months . Vaccination of 
the babies before they leave the hospital eliminates these administrative difficulties 
and has resulted in a far better primary vaccination coverage in Madras . In the 
first 8 months of 1970 nearly 33 000 neonatal vaccinations had been performed in the 
city hospitals and MCH centres . Trained vaccinators are posted in all these 
institutions . The take rates are now 98-99% just as in infant vaccination because 
of the use of freeze -dried vaccine • It may also be noted that BCG vaccination is 
be ing done along with smallpox vaccination in some of these institutions - one 
vaccine being applied to each arm. 

Technical Considerations of Vaccination 

Although different countries have employed different methods of vaccination, 
it has now been agreed that the method of choice is the multiple puncture method 
with the bifurcated needle . It is simple, safe, far less traumatic and more 
effective than other methods and requires less vaccine . Conservation of vaccine · is 
essential in endemic countries, and this method must replace all others as early as 
possible . 
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The number of insertions has been a controversial matter frequently d iscussed . 
Since the vaccine lymph contains live virus, immunologists feel that the antibody 
response does not depend upon the number of insertions or the amount of virus 
introduced so long as virus multiplication takes place . However, on the basis of 
clinical evidence and experience, it has been found that the frequency of smallpox 
as well as of deaths due to smallpox is relativ�l7 less in children with multiple 
insertions than in those with a single insertion. Now that a highly potent free ze 
dried vacc ine is being used for our programme , it might be thought that one insertion 
should suffice . During discussion at the 1964 WHO Smallpox Erpert Committee , 
Dr Dixon recommended multiple insertions, especially in revaccination of contacts of 
smallpox cases on the grounds that the antibody response wi ll be• quicker. Another 
factor that should be considered is that, in endemic areas , where during mass vacci
nati on the take rates are sometime s less than usual , if one insertion is given and 
if it fai ls to take , vaccination has to be repeated; whereas if at least two are 
given, even if one faile , the person is protected . Therefore , in areas where the 
risk of exposure to smallpox is great, I believe it is still advisable to give a 
minimum of two insertions both for primary and revacc ination. However, in any 
country if the multiple insertion procedure is adversely affecting the programme 
because of popular resistance, a s ingle insertion is better than none . 

One word about the care of the vaccira tion site . It is true , as experts say, 
that there is no need to apply any dressing on the vaccination site . But in India, 
people sometimes apply cowdung, lime powder, brick powder, etc . over the vaccination 
insertion if the vacc inator does not supply an antiseptic powder . The result is 
that most of these vacc inations become septic and occasionally tetanus occurs . 
Between 1963 and 1970, in Madras city alone , out of nearly 700 000 primary vacci 
nat ions, 16 deaths were due to post vaccination tetanus . In all these we have 
definite evidence that the vaccine was not contaminated but that tetanus occurred 
as a result of application of cowdung, etc .  to the vaccination s ite . Hence,  in 
countries like ours, giving some local ant isepti� powder may satisfy the people and 
prevent local septic complications and tetanus whi le in no way affe cting the 
vaccination take . 

Contraindications of Vacc inat ion 

Though several new chemoprophylactic drugs have been developed and much 
publicity has been given in certain countries about their uti lity in preven tion of 
smallpox, none of them can replace smallpox vacc inat ion and nothing other than 
vacc ination can assure freedom from small��x. In non-endemic areas , ccntraindications 
to vaccination have been wide ly discussed l ) . The circumstance s and conditions in 
non -endemic areas are quite different from those prevailing in endemic areas , where 
there is always a constant threat of smallpox . Especially in countries of South 
East Asia, where variola maj or with high mortality is a grave problem, we cannot 
conceive of . any contraindications to vacc inaticn ; anything is preferable to death 
due to smallpox .  All aspects of this subject have been carefully considered at 
great length by the WHO Scientific Group on smallpox eradication in 1967, and they 
have right ly concluded that there is no absolute contraindication for vacc inat ion in 
countries with smallpox . From experiences in Ind ia during the last decade, we have 
not come across a sµfficie nt number of serious complications due to vacc inat ion to 
warrant withholding of vaccinaticn in any person. Therefore, I can only endorse the 
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recommendations of  the Scientific Group in toto. However, let us consider the 
common conditions that are often cited as contraindications by several authorities 
on smallpox, especially in non-endemic countries, and see how the same do not hold true 
for endemic countries :  

Persons suffering from any acute illness 

At the I.D. Hospital, Madras, it has been our practice to vaccinate all 
patients admitted to the hospital either on admission or definitely a day or 
two later in order to prevent cross infection. Between 1963 and 1970, 32 315 
cases of chickenpox, 14 203 of ne asles, 1 420 of mumps, 36 559 cases of cholera 
and other severe diarrhoeas and 10 786 cases of other miscellaneous diseases 
have been vaccinated . We have not had one serious complication among them 
although a few have had severe local reactions. In the earlier years the 
maj ority of the measles cases were unprotected children, and they were all 
vaccinated during their acute illness with successful takes and no complication& 
Further, all suspected cases of smallpox. and cases of eruptive fever prior to 
confirmation of diagnosis were all vaccinated at the time of admission. Some 
times, we have used vaccination as a diagnostic method for smallpox. Since 
very rarely does vaccination of a smallpox case· ,after the onset of rash result 
in a successful take, a successful take occurring in a case of eruptive fever 
after the rash has appeared can usually rule out the diagnosis of smallpox. 
No take, however, is of no diagnostic significance. In support of this pro
cedure of vaccinating all patients on admis�ion, I would like to note that in 
the 1940 1 s  in Detroit, USA, it was reported that about 500 patients suffering 
from serious acute illnesses, including diphtheria, post puerperal septicemia, 
tetanus, etc . ,  as well as chronic illnesses like diabetes, were vaccinated at 
the I . D. Hospital when a suspect case of smallpox was admitted. It was 
stated that the majority of these vaccinations were successful and none developed 
complications . This procedure, followed fo� the last decade, has been responsible 
for the negligible incidence of cross infections in our hospital . Between 1959 
and 1970, we have admitted 128 522 non-smallpox cases and 17 169 cases of smallpox. 
In spite of the fact that our smallpox wards are separated from other wards by 
a distance of only 20 to 30 feet, there were only 7 cases of smallpox due to 
cross -infection. The policy of vaccinating all non-smallpox patients as well 
as suspected cases of smallpox immediately after admission to I.D. hospitals 
should be strictly adhered to in all endemic areas .  

Ec zema 

Eczema is considered to be one of the important contraindications in the 
non-endemic countries. In our programme we have been vaccinating all persons 
irrespective of whether they had eczema or not. Cases of eczema vaccinatum 
have been very rare. During the last 10 ysars, only 6 cases have been reported 
at the I.D. Hospital although a few cases might have gone to other hospitals. 
However, no fatal cases have yet been recorded in Madras. As long as the skin 
at the site of vaccination is clear and free from eczema, we feel that it is no 
contraind ication even if the child has eczematous patches elsewhere . 
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Persons suffering from tumours of the �etiouloendothelial system and those who 
are under treatment with immunosuppressive drugs, corticosteroids and radiation 
theraw 

I am sure that programme officers co�uoting mass vaccination as part of 
their smallpox eradi cation campaign have found it almost impossible to examine 
every person and discover whether he is suffering from diseases of the reticulo
endothelial system or undergoing treatment with the above -mentioned drugs. In 
India we have performed millions of vaccinations during the last 10 years and 
the fact that a negligible number of complicatieations has occurred is evidence 
that these are not really contraindications for vaccination in endemic areas . 

Pregnancy 

In spite of the fact that we have overwhelming evidence that smallpox occurs 
in a very severe form in pregnant women and that the mortality rate among them 
is very high (Table 2)  when compared to men and non-pregnant women of the same 
age group, it is surprising that even now some public health workers are 
hesitant to vaccinate pregnant women . Recent studies in Madras (5 ) have revealed 
that the high level of cortisone in the blood of pregnant women results in 
severe forms of disease with a very high mortality. It has also been observed 
recently (6) that during pregnancy, certain types of antibodies are partly drawn 
off by the placenta and transmitted to the foetus at the expense of the mother, 
thus making her more susceptible to smallpox. These factors strongly indicate 
that pregnancy, especially in endemic areas , is a positive indication for 
vaccination and even repeat vaccination, rather than a contraindication. 

Let us examine the often quoted dangers associated with vaco�nation of 
pregnant women, So far there have been less than 30 cases of foetal vaooinia 
reported in the \'D rld as a result of vaccina�ion during pregnancy. Unfortunately, 
we have no data as regards the number of vaccinations perforned in the pregnant . 
I am sure, however, that hundreds of thousands have been vaccinated and therefore 
the inoidenee of foetal vaccinia must be insignificant. Another important point 
is that almost all cases of foetal vaccinia have occurred as a result of primary 
vaccination. Although primary vaccination is invariably accompanied by viremia 
and the placenta is no barrier to vaccinia virus, very rarely does the foetus 
get infected . In maternal and child welfare centres of Madras Corporation, 
we deal with about 30 000 antenatal cases annually, and most of them are vacci
nated as a routine . So far not one case of foetal vaccinia has been observed 
and in fact no such cases have been reported from India. 

Considering the risk the pregnant woman faces on exposure to smallpox, the 
risk of vaccinia infection to the foetus is negligible . Therefore, in all 
endemic areas, pregnant women must be protected irrespective of their previous 
vaccination status and period of gestation. 

In short, there is no absolute contraindication to vaccination. As stated by 
the WHO Scientific Group on smallpox eradication, any person can be vaccinated e�cept 
someone actualiy ill and dying - in such a case, if death does occur, it may be 
wrongly attributed to vaccination. 
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Complications after vac cination 

Though notification of complications due to vaccination is admittedly poor, 

one can categorically say that fatal complications after vaccination are negligible 

in Ind ia . Apart from the usually avoidable complicat ions such as local sepsis, 

ce l lulitis and post vacc inial tetanus, the fol lowing few conditions are sometimes 

seen : 

Auto vaccinia 

This is a fairly common complication in children, espe cially for primary 
vac c ination in older infants . They scratch the vacc ination site and scratch 

other parts of the body, thereby inoculating the vacc inia virus at different 

s ites . Although not a serious complication, it is avoidable if babies are 

vac cinated at birth. 

Exanthemat ous react ions 

Chi ldren who are allergic to calf prote in may develop different type s of 

al lergi c rashes after vacc ination; the se respond ve'!'Y well to antihistaminio 
therapy. During the last 3 -1/2 years I have seen 41 such cases admitted to 

the I.D. Hospital . Again, this complication is rarely seen after neonatal 

vaccinat ion. 

Generalized vacc inia 

This is a very rare c omplication and usually occurs only after primary 

vacc inat ion. Though notification might be poor , such cases are invariably 

brought to the I . D .  Hospital with the provisional d iagnosis of smallpox . 

In Madras c ity there were only 6 oases of gener.ali zed vacc inia registered 

during the last 10 years . 

Ec zema vaccinaturn 

As has been stated, when compared to other countrie s ,  not only is this 
complication rare in India, but also no fatal case of ec zema vacc inaturn has 

been reported so far. This ,  too, can be avoided if vac cination is done 
immediate ly after birth. 

Progressive vacc inia 

Though no definite morbid ity data are available , this is in India the rarest 
complication after vacc inati on . There was one incident reported from Calcutta 

some years back and I have seen one case this year. Both the se children were 

suffering from agarnmaglobulinernia . However, agammaglobulinemia i s  only one 
of the underlying causes . Be cause of the rarity of this complication, although 
it is fatal, it does not merit further consideration. 
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This complication has recent�y been widely discussed in the foreign press . 
The frequency of occurrence of post vaccinal encephalitis varie s from country 
to country, so much so that it is hard to know whether definite criteria exist 
for diagnosis of this condition. Our knowledge about the pathogenesis of the 
complication itself is meagre . We still do not know definitely whether all 
cases diagnosed as. post vaccinal encephalitis are really due to vaccinia virus 
itself . However, applying the usual criteria of diagnosis, there have been 
reported in India only 28 oases with 13 deaths (7 ) due to this complication � 
out of nearly 141 million primary vaccinations do� since 1963 .  Of course, 
this is undoubtedly an underestimate . In Madras City, out of nearly 700 000 
primary vaccinations during the last 8 years, there have been only 7 deaths 
due to post vaccinal encephalitis, i . e .  1 death for every 100 000 primary 
vaccinations . Thi s complication is again very rare after neonatal vacc ination . 

Post vaocinal osteomye lit is 

This is another rare complicati on . Recently, one case was reported from 
Vellore but there was no definite proof that osteomyelitis had resulted from 
vaccinia virus infection because no attempt to isolate the virus had been made . 
This could also have been due to secondary infection. 

The common fatal c omplications, prog�essive vaccinia, post vaccinal encephalitis, 
eczema vaccinatum, and generalized vaccinia, are mostly asaociated with primary 
vaccination and not with ·revaccination. In Madras City where the registration of 
deaths is more or less complete , there were only 8 deaths due to complicat ions, 
excluding tetanus, out of nearly 700 000 primary vaccinations performed from 1963-70. 
But let us note that during the same pe riod there were 8 deaths due to vaccination, 
as opposed to 1 2'70 deaths due to smallpox, and further, about 3 200 persons who 
survived smallpox, but who suffered from some disability, deformity or disfiguration . 
In countries ,  therefore , where smallpox is a constant threat, thousands die of small 
pox annuall� and numerous people are suffering from the after-effects o f  smallpox, a 
few fatalities due to complications ofvaccination occurring among millions of vaccinees 
are of no consequence . Even these few fatal vaccinal compli cations could definitely 
be prevented if we had routine vaccination at birth. 
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Number of C ases 

Number of Deaths 

Case Fatal ity 
Rate (%) 

<l 

38* 

17 

44. 7  

TABLE 1 

MADRAS - FREQUENCY OF OCCURRENCE OF SMAU..POX CASES, WITH REFERENCE 

TO AGE BY MO'NTH AMONG THE UNVACCINATED IN THE AGE GROUP 0 .. 5 YEARS 

Months of A.ge 

1-6 7-12 13-24 25-36 37-48 49-60 
. 

258 312 454 377 360 292 

128 163 214 134 133 83 

49. 6  52 .2  47. 1  35. 5  36. 9 28. 4  

*All were cases of congenital smallpox with intrauterine infection 
and the disease developing less than 10 days after birth. 

Total 

2 091 

872 

41 . 7 

w 0 



Vacc ination �atus 

Persons With 

Vac cination Scars 

Persons With No 

Vac c ination Scars 

Total 

,_ 

TABIE 2 

MADRAS - SMALLPOX CASE FATALITY RATES WITH REFERENCE TO VACCINATION STATUS 

IN THE PREGNANT, NON-PREG,NANI' AND MALES Ill' THE AGE GROUP 15 -44 YEARS 

Sex Number of Cases Number of Deaths Case Fatality 
Rate (%) 

Female 
pregnant 337 85 25. 2 
non-pregnant 989 36 3 . 6  

Male 1 475 60 4 . 1  

Female 
pregnant 79 48 60. 8  
non-pregnant 239 83 34. 7  

Male 245 74 30. 2  

Female 
pregnant 416 133 32 . 0  
non-pregnant 1 228 119 9 . 7  

Ma.le 1 720 134 7 . 8 

. 
w 0 
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