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Introduction 

 

Expanded Program of Immunization (EPI) was 

introduced in India in the year 1978 under the aegis 

of the WHO programme launched in 1974. When 

introduced in India, it included BCG, DPT (3 doses) 

and typhoid vaccine. OPV was added a year later. 

Apart from 3 primary doses of DPT and OPV, two 

additional doses of the same were given at 1.5 and 5 

years of age. Children under 5 years were being 

covered in the program. In 1985, the program was 

converted into Universal Immunization Program, 

with the lofty goal of covering all the eligible 

children in the country. Although the first booster of 

DPT was retained, the second booster at 5 years was 

reduced to DT (with omission of pertussis 

component). Emphasis was shifted to universal 

coverage of children till one year of age reducing the 

denominator of potential beneficiaries to 

approximately 25 million from earlier 115 million 

under 5 children. In 1985 a dose of measles vaccine 

was added at 9 months of age, but at almost the same 

time typhoid vaccine was dropped from the 
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vaccination program. Thus since 1985, the Universal 

Immunization Program (UIP) has remained focused 

on 4 vaccines (BCG, DPT, OPV & measles) against 6 

diseases and predominantly for infants up to 1 year of 

age.  Another 9 vaccines have been introduced in the 

Indian market since then and some more are in the 

pipeline, but no rational thought process has gone to 

determine whether (or not) to incorporate one or 

more of these in the national UIP.  

Numerous CMEs/Updates held in the last two 

decades (organized, hosted and paid for by vaccine 

manufacturers) have focused attention only on these 

„newer‟ vaccines (1,2), relegating the UIP vaccines to 

the background. The Indian Academy of Pediatrics 

Committee on Immunization (IAPCOI) has also been 

making recommendations “for its members” (and not 

for the children of India) on how to incorporate these 

new vaccines in their personal practice schedule for 

the privileged few. Various euphemisms like 

„desirable‟, „optional‟,‟ those who can afford‟, „one 

to one basis‟ etc have been used (3,4) that subtly 

promote the sale of these newer vaccines under the 

garb of scientific recommendations. IAP members 

have responded enthusiastically and incorporated 

these vaccines in their practice.  

These twin events- Government apathy and private 

sector hyperactivity- have resulted in further neglect 

of the UIP (principles, practice and products) 

vaccines.  In addition, the need for incorporating one 

or more of these vaccines for the benefit of India‟s 

children, (as opposed to manufacturers, practitioners 

and the individual well-to-do child) has also not been 

considered.  

Nevertheless, the undue commercial thrust creates an 

excellent opportunity to have a relook at the UIP; to 

determine how the existing programme can be 

strengthened (with the available and newer vaccines) 

to maximize the benefit for Indian children. 

UIP: Current status 

 

UIP performed quite well in the first decade of its 

introduction. Between 1985 to 1995, the coverage 

levels for various vaccines reached 70-85% and the 

incidence of various VPDs rapidly declined in the 

country (5). However since then, there has been a 

decline by 15 to 20% in coverage of different 

vaccines (5). In fact surveys carried out during 

National Family Health Survey (NFHS) I, II and III 

and by independent agencies such as UNICEF, have 

revealed that the coverage levels may be lower by as 

much as 15-40% (6-8), compared to reported levels 

of coverage in the UIP. In Bihar in the year 2002, 

only 13 % of 13-24 months children had received all 

the vaccines (6). Thus the UIP has been struggling to 

achieve fair levels of coverage even with just 4 

vaccines.  

 

I. Revamping UIP 

 

The urgent need of the hour is to look at the reasons 

for this abysmal performance and to urgently take 

steps to revamp the UIP. Lack of infrastructure and 

manpower (vacant posts in the health-care sector), 

especially in some of the chronically 

underperforming states such as UP, Bihar etc are 

traditionally blamed. However in recent times, undue 

emphasis on polio eradication with pulse polio 

rounds being carried out almost every month has 

taken further toll on the crumbling health 

infrastructure in these states. Pernicious practice of 

house to house visits for delivering “polio drops” to 

each child, during each round has made the public 

dependent on the health workers “to deliver whatever 

vaccine is desirable, to the children at their homes”. 

Parental and societal motivation for the vaccination 

program has thus largely been killed. Health workers 

are being paid for (and assessed) for their 

performance in pulse polio rounds limiting their time, 

motivation and accountability for delivering UIP 

vaccines. Thus revamping of the health infrastructure 

and making the health workers accountable for 

delivering UIP vaccines is extremely important. 

Toning down of activities under pulse polio program 

will greatly help in achieving this, particularly 

because polio control itself demands scaling down of 

pulse-polio activities. The following are some 

suggestions to revamp the UIP. 

 

A) Accountability 

 

It is critical that each health worker involved in 

routine immunization be allocated a designated area 

and be held accountable for the vaccination status of 

a defined group of 150-200 children in his/her area. 

Besides fixing responsibility, it also strengthens the 

bond between the health-worker and the community 

(almost like one to one contact); making the program 
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more humane, rather than impersonal and 

mechanical. The health workers should be trained to 

maintain records of each vaccine dose administered 

to each child and offer explanation to the parents 

regarding potential benefits, and possible side effects 

of each vaccine.  

 

B) Documentation 

 

There is a need to make immunization records 

comprehensive, objective and complete. The current 

practice involves passively recording the date of 

administration of a given dose in the National 

Immunization Schedule card. Quite often a 

corresponding record is not maintained at the health-

centre. Therefore, in the event of doubtful 

vaccination, non-response, disease after vaccination 

(suspected vaccine failure), alleged/suspected adverse 

event, loss of card etc; it is sometimes impossible to 

verify the actual status. 

  

This problem can be overcome if each dose of 

vaccine administered is recorded with a code 

containing a unique sequence of letters and numbers 

reflecting state, district, health-care centre, name of 

vaccine, dose number, date and a unique serial 

number for the particular child. This will have several 

benefits viz (i) objective record of vaccination, (ii) 

identification of the date and source of vaccination, 

(iii) person responsible, and (ii) identification of 

clustering of cases /adverse events, (iii) correlation 

with vaccine batch number in the event of outbreak 

of cases / adverse events. Such an Immunization 

record (card) could be included as an essential 

component of the “Unique Identity Card scheme”.  

Proper documentation of vaccination has the twin 

added advantage of enabling vaccinated children to 

file claims for compensation in the event of vaccine 

adverse events; and also linking it to other (health 

and non-health) Governmental schemes.  

C) Failure of target-based approach 

 

Practical experience has confirmed that „target-based‟ 

approaches often end up with excellent reports 

certifying targets being achieved and even exceeded; 

irrespective of the ground reality. This is the problem 

with using „coverage‟ as an indicator for the success 

of the vaccination programme. For example, if 

health-care workers are under pressure to achieve 

targets for childhood vaccination in excess of 90% 

coverage, it is possible that they would produce 

reports to reflect this. This is perhaps the reason why 

official coverage figures for all vaccines are about 20 

to 40% higher than coverage data acquired 

independently by national and international agencies.  

Therefore, the emphasis has to shift from “coverage 

to cases”, whereby health-care workers are not held 

accountable merely for coverage, but for the „cases‟ 

that occur in their area. In this revised scenario, the 

HCW‟s actions are likely to become proactive (get 

children vaccinated) rather than reactive (vaccinate if 

demanded). Comparison of the incidence/prevalence 

of cases, correlated with vaccination records will 

immediately identify individual levels of 

performance, and iron out glitches at the ground 

level. 

Reverse hierarchy of accountability wherein each 

rung of the health-care machinery is answerable to 

the immediate superior rung, will ensure that there is 

a top-down approach to accepting responsibility (and 

ensuring action) for the performance in a given 

area/district/state. 

D) Surveillance 

 

Strangely, the need for surveillance hand-in-hand 

with a disease prevention program seems to have 

escaped the planners and implementers of the UIP, 

again highlighting the inappropriate emphasis on 

coverage rather than cases. The polio eradication 

initiative has shown that it is possible to have robust 

active surveillance machinery, to detect and confirm 

cases of vaccine-preventable diseases (provided there 

is a will to do it well and a monitoring mechanism in 

place). Since the existing polio surveillance is likely 

to continue indefinitely, it makes sense to introduce 

National Vaccine-preventable disease surveillance on 

the same framework by suitably training health care 

workers (HCWs), developing case definitions and lab 

tests, and instituting a monitoring mechanism with 

the same reverse hierarchical accountability 

described above. 

 

E) Adverse event detection and redressal 

system 

 

An important spin-off benefit of robust 

documentation and surveillance systems is that it can 

also be linked to a National database of vaccine 
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adverse events. This will not only help in generating 

national data, but also be useful to allow (and settle) 

compensation claims for vaccination-related injury 

and serious adverse events. It will also provide a 

sound basis for decisions to modify/abandon certain 

vaccine preparations based on reactogenicity profile, 

should the need arise. 

 

 

II. Rethinking UIP 
 

A) UIP Schedule 

In the UIP, after birth dose of BCG, 3 primary doses 

of DPT and OPV are given at 6,10 and 14 weeks. In 

most developed countries a schedule of 2,4 and 6 

months is followed which allows a gap of 2 months 

between three primary doses. India adopted 6, 10 and 

14 week schedule primarily to complete the primary 

schedule rapidly and minimize the drop-out rates. 

The WHO had used this rationale for proposing the 

accelerated schedule for all developing countries, 

without considering epidemiological difference 

across continents/countries.   

While for Diphtheria and Tetanus Toxoids, a 4 week 

interval produces equally effective seroconversion, 

for most other vaccines (pertussis, OPV etc) 

seroconversion rates are lower by as much as 10-15% 

than with a 2 month interval schedule (9). Many new 

vaccines like Hib, Rotavirus , Pneumococcal, (even 

hepatitis B in some developed countries) etc have 

primarily been evaluated for seroefficacy with 2/3 

primary doses given at 8 weeks interval but are being 

perforce being incorporated in the vaccination 

schedule of 6,10 and 14 weeks with unpredictable 

compromise in  efficacy.  

Can India think of deviating from the WHO-inspired 

6, 10, 14 week schedule and consider a 2,4 and 6 

months schedule? Besides ensuring superior 

immunogenicity, it has the advantage of facilitating 

visits at the crucial ages of 4 and 6 months when 

infants are being weaned (from breast feeding) and 

hence vulnerable to development of malnutrition in 

the absence of proper nutritional advice. It will also 

help to reduce the large gap and hence drop-out rate 

(between the third DPT at 14 weeks and measles 

vaccine at 9 months) and thereby ensure 

implementation of more comprehensive child health 

practices like growth monitoring, nutritional advice 

etc.  

B) Individual UIP Vaccines 

BCG 

 

We know that BCG is not a very effective vaccine. In 

various studies it has been shown to have an efficacy 

varying from 0-80% (10). It certainly does not protect 

against secondary forms (adult type) of tuberculosis. 

However it offers some protection against 

disseminated forms of primary tuberculosis such as 

TBM, miliary tuberculosis etc (10). Thus it does help 

in reducing the mortality from tuberculosis although 

it is unlikely to affect the morbidity or to help in 

tuberculosis control as such. We need to continue 

BCG in the schedule till a better vaccine is 

developed. Also in view of high endemicity of the 

disease we will need to continue doing it at birth or at 

the earliest contact. There is certainly no need of any 

boosters. 

 

DPT 
 

DPT with whole cell pertussis (DPwT), should also 

continue in the vaccination schedule. The cost-benefit 

analysis does not favor its replacement by acellular 

pertussis in the UIP. The main advantage with the 

acellular preparation is the reduced incidence in 

adverse reactions. Three points must be remembered 

viz that reduced reactogenicity does not imply 

absence of side effects; it is impossible to predict 

which child will develop these unpleasant effects; 

and the risk of severe adverse effects with DPwT 

itself is  very small (11). Further, the lower 

reactogenicity with acellular preparations has to be 

contrasted against the 10-15% lower rates of 

seroconversion (9). As the pertussis components are 

different in different types of acellular vaccines, they 

cannot be used interchangeably (unlike Hib).  

 

While the IAPCOI (3) is now advising acellular 

pertussis vaccine to even adolescents (quite 

unnecessarily) it is surprising that in the UIP, 

Pertussis vaccine is being given only till 18 months 

of age. The second booster of DPT at 5 years of age 

was converted to DT in the UIP in 1981 without any 

explanation and continues to be the same. It is 

absolutely essential that this second booster of DPT  
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is immediately restored in the UIP. There is no 

epidemiological evidence in our country which 

warrants use of pertussis vaccine beyond 6 years of 

age. Even in countries such as the USA, the overall 

incidence among adolescents increased gradually in 

populations with high rates of childhood 

immunization. Similarly, outbreaks with higher 

number of adolescent/adult cases also occurred in 

highly vaccinated (immunized) populations (12), 

whereas the disease continued to affect young infants 

where immunization coverage was lower (13). In an 

area where majority of children had received three 

doses of vaccine, an outbreak affected predominantly 

infants below 2 years (14). These data are in stark 

contrast to the Indian scenario where childhood 

immunization rates are low so that an 

epidemiological shift is highly unlikely. 

Polio 

Apart from routine doses of OPV at birth, 6, 10, 14 

weeks and at 18 months of age tremendous efforts 

have been made in the last 15 years to achieve zero 

polio status in the country, through several rounds of 

pulse polio vaccination and other activities associated 

with polio eradication. It is estimated that more than 

4000 crore Rupees ($850 million) have been spent on 

polio eradication program itself. The program has 

achieved considerable success and except for the 

epidemic years of 2002 and 2006, only 200-600 cases 

of paralytic polio are being reported each year. In 

fact, in the year 2005 only 65 cases occurred when an 

unfortunate (and ill advised) policy decision of 

introducing monovalent  OPV1(hastily assembled) in 

pulse polio rounds was taken, resulting in resurgence 

of P3.Now only P1 is being considered the major 

villain and P3 is almost projected as a „benign‟ virus. 

In search of the ever elusive target of zero polio, 

children all over the country are being repeatedly 

exposed to the possible hazard of Vaccine associated 

paralytic polio (VAPP) and vaccine-derived polio 

virus (VDPV) (15). While several countries across 

the world- many of them smaller than some of our 

states- have started implementing post eradication 

strategies, we are still continuing with a uniform 

nation-wide policy attempting polio eradication. If 

we consider our country as separate epidemiological 

zones based on states (or even regions) with zero-

polio, many states qualify for the initiation of post-

eradication strategies owing to sustained polio-free 

status for several years. Neither the rationale nor the 

efficacy of using international boundaries for 

epidemiological decisions has ever been 

demonstrated. For precisely these reasons, we have 

been advocating phased introduction of post 

eradication strategies in our country beginning from 

States/regions which qualify for „certification of 

eradication‟ based on polio-free status for more than 

3 years (16-20). Well defined geographical regions 

like Southern India, North East India and even J&K 

qualify for immediate introduction of post-

eradication phase activities. 

WHO has suggested two post eradication strategies. 

One for (developed) countries to completely replace 

OPV by IPV in routine immunization and the other 

for (developing) countries to stop all polio 

vaccination, continue polio surveillance and depend 

on WHO stocks of monovalent vaccine to contain 

outbreaks if (when) they occur. We have strong 

reservations about the latter policy for several 

reasons. The policy of containment (after detection of 

a paralytic polio case) has not been successful as 

demonstrated by the experience in Indonesia where it 

took almost 6 months to ultimately control an 

outbreak (21). The policy will continue to incur high 

costs of AFP surveillance and will make a large 

country like India ever dependent on a single external 

agency (WHO) for supply of monovalent vaccine for 

outbreak control. The priority that will be accorded to 

India in the event of a number of countries competing 

for a limited stock of oral vaccine is left to anybody‟s 

imagination. We strongly feel that IPV is the only 

option for our country in the post eradication phase 

and the strong point of this strategy is that it can be 

introduced even without actually achieving zero polio 

status.  

 The rational approach would be to start IPV in polio-

free states, while continuing OPV in the endemic 

states, curtail pulse polio to only two annual, country-

wide rounds, at 8 weeks interval. Obviously a large 

country like India cannot depend on import of large 

quantities of IPV which will be required in the UIP 

and therefore we must take immediate steps to 

establish facilities for indigenous manufacture of 

IPV. 

Measles                                                                    

Measles continues to be a public health problem in 

the country. It is reported that about 54,000 cases of 
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measles are still occurring every year in our country. 

This is a considerable improvement over pre measles 

vaccination scenario in the country (UNICEF and 

NFHS data). Prior to 1985, measles was almost 

universal with most cases occurring before 5 years of 

age and almost one-fourth cases occurring before 1 

year of age. Because of this early age incidence ,we 

were compelled to choose 9 months of age for  

measles vaccine in the UIP, despite the fact that 

efficacy of measles vaccine at this age is at least 15% 

lower than given at 15 months of age. This policy has 

served well as seen by the overall decrease in 

incidence of measles. But what about the age 

incidence? Despite measles surveillance in the 

country (together with AFP surveillance) for the last 

3 years it is difficult to get the exact incidence of 

measles, as the data has not been looked at or 

properly analyzed. We had to look at alternate 

sources for this information. In a report published in 

2007, age incidence of measles has been analyzed in 

more than 6400 cases occurring during 132 outbreaks 

of measles of which 101 were virologically proven. 

The investigators found that only 7.7% cases 

occurred below 1 year of age and more than 55% 

cases occurred after 5 years of age. This would 

suggest a definite shift in incidence towards higher 

age-group. At the same time, there are also reports 

indicating measles in infants as young as 6 months. 

These apparently contradictory reports argue strongly 

for careful analysis of surveillance data, to confirm a 

possible epidemiological shift and consider a 

vaccination strategy based on scientific principles.  

Recently various state governments have initiated a 

catch-up campaign with a dose of measles vaccine to 

be given to all children 1-5 year of age, irrespective 

of previous immunization status. This is essentially 

an attempt to provide another opportunity to children, 

who may have missed their dose at 9 months to get a 

dose of vaccine. Thus it is an attempt to increase 

measles vaccine coverage with one dose of vaccine 

and not an attempt to give a second dose as 

erroneously believed (and propagated) by some 

C) Non EPI Vaccines 

Typhoid 

One of the reasons given for the withdrawal of 

typhoid vaccine from the EPI was that the reported 

incidence of 1% was not sufficient to warrant 

universal immunization against typhoid. Subsequent 

studies have shown that India‟s incidence is probably 

the highest in the world (22).  Further, increasing 

emergence of antibiotic resistance and the threat of 

multi-drug resistant strains have tremendously 

increased the cost of care although this has not 

significantly affected the mortality from typhoid. 

Epidemiological studies, however, have revealed that 

maximum incidence of typhoid is below 5 years of 

age with many cases occurring before 2 years of age 

(23) and that paratyphoid A may be responsible for 

well over 20% of all enteric fever cases in the 

country (24,25) 

Therefore, there is need for a vaccine against typhoid, 

but which is effective against both typhi and 

paratyphi strains and can be given before 2 years of 

age. None of the currently available vaccines meet 

these requirements. The conventional TAB vaccine 

was immunogenic below 1 year of age but had to be 

withdrawn because of unacceptable reactogenicity. 

One option could be to refine this to reduce its 

reactogenicity while retaining its efficacy.  

The currently available Vi vaccine has reasonable 

efficacy above 5 years of age and a possible efficacy 

above 2 years of age but does not qualify to be 

included in the UIP.  Efforts are on to develop a 

conjugate Vi vaccine which could be given below 2 

years of age. This vaccine although likely to be more 

useful, would not be helpful in preventing cases of 

paratyphoid fever and we would need more 

epidemiological studies to define its potential benefit 

in the UIP. 

Hepatitis B 

Since 1995, hepatitis B (HB) vaccine has been touted 

(by the vaccine industry and supported by WHO) as 

the seventh EPI vaccine capable of eliminating 

Hepatitis B if introduced in the UIP. The WHO has 

been persuading member countries to introduce HB 

vaccine in their UIP schedule. Two lines of reasoning 

have been employed (i) that HB is a huge public 

health problem, and (ii) it can be prevented by 

widespread vaccination. Vaccine manufacturers used 

both these to great advantage over the past two 

decades. Their efforts seem to be succeeding since as 

many as 118 countries in the world have introduced 

Hepatitis B vaccine in the UIP.  
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To accommodate the HB vaccine in the UIP of 

developing countries, the standard 0,1,6 month 

vaccination schedule (26,27) itself was modified to 

6,10 and 14weeks. It is another matter that no study 

in the world has shown the efficacy of this schedule 

in reducing perinatal transmission or in reducing 

overall prevalence of HB carrier rate in the 

community (28). Even the data on sero-efficacy 

demonstrates that the levels of antibodies achieved 

with this schedule may be as much as several-fold 

lower than those achieved with classical 0,1 and 6 

months of age (29). Thus 6, 10 and 14 weeks 

schedule primarily serves to achieve consumption of 

vaccine rather than achieving goals of vaccination. 

We must remember that for optimal vaccine efficacy 

of Hepatitis B vaccine, the first dose must be given 

within 48 hours of birth, while a minimum gap of 4 

months must separate the second and third doses.  

There is controversy regarding overall carrier rates of 

Hepatitis B in our country and the incidence of 

diseases such as hepatocellular carcinoma, which 

occur as a consequence of the carrier stage. An 

average carrier rate of 3.5 to 5%, quoted for nearly 

three decades has recently been shown to be as low 

as 1.4-1.8% (30). This moves India into the low 

endemicity zone; forcing a rethink on the value of 

universal immunization vis-à-vis other strategies. 

Further the oft-repeated 184000 estimated 

hepatocellular carcinoma cases (31, 32) are in stark 

contrast to the 5000 odd detected cases as per the 

ICMR National Cancer Registry (33).  

Epidemiological studies in India have also shown that 

perinatal transmission may be contributing up to 30 

to 50% (34) towards overall carrier rates of Hepatitis 

B in the community.  

Considering the overall epidemiological situation, 

HB vaccine does not merit high priority for 

incorporation into the UIP. Unless this vaccine is 

introduced at birth and a rational schedule (of 0,1 &6 

months) is used, no benefits would accrue to the 

consumers as no other schedule will prevent perinatal 

transmission or give sustainable levels of antibodies 

to make any significant dent on the overall carrier 

rates of Hepatitis B and its sequelae.   

Mumps and Rubella 

While vaccines against Mumps and Rubella have 

been used in the private sector for more than 15 

years, there has been a general reluctance to 

incorporate them in the UIP, probably because of 

non-fatal nature of these illnesses. However both are 

capable of considerable morbidity. Mumps is a 

highly infectious disease with almost 100% 

transmission to susceptible contacts with 7-10 days of 

school (or work) absence in each episode.. It has the 

potential to cause serious complications like 

encephalitis, pancreatitis, orchitis etc. 

Rubella in childhood is essentially benign but rubella 

in pregnant mothers can cause congenital rubella 

syndrome. Studies from our country suggest that up 

to 15-40% women in the child bearing age group may 

be susceptible to Rubella (35). 

The vaccine against both these diseases available in 

combination with measles as MMR is a highly 

efficacious and safe vaccine. A single dose of MMR 

given at 15 months of age is capable of providing 

95% protection against the three diseases. As pointed 

above, if the upward shift in age incidence of measles 

is confirmed, then a single dose of MMR at 15 

months can easily replace that of measles at 9 months 

of age. Contrary to popular misconception based on 

US epidemiology, we do not need a second dose of 

MMR in our country  as rampant subclinical 

exposure keeps boosting the vaccine-induced 

immunity. We must concentrate on achieving 

maximum coverage with one dose of MMR at 15 

months rather than waste our energies and resources 

for giving second dose to a few privileged children 

Hemophillus influenza B (Hib) 

Effective vaccines against Haemophillus influenza b 

(Hib) have been available for quite some time and 

their introduction in immunization programs of many 

developing countries like USA and Finland have 

dramatically brought down the incidence of Hib 

infections in these countries 

The vaccine is highly efficacious and can be easily 

incorporated in the existing UIP. It is even available 

as combination vaccine with DPT and can be given at 

the same time as other UIP vaccines. It is also a very 

safe vaccine. The vaccine has been used in the 

private sector for several years in our country. 

Recently indigenous brands of this vaccine have also 

become available. Thus the vaccine has all the 

attributes of being introduced in the UIP. 
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However doubts remain about the exact 

epidemiology of Hib in our country. Most studies 

show low rates of Hib isolation from invasive 

diseases such as pneumonia, meningitis etc., although 

high rates of pharyngeal carriage have been 

demonstrated (36). This has led to the belief that we 

may be having more non-invasive infections with Hib 

and this may even be providing some sort of „natural 

immunity‟ against invasive disease (37). From the 

limited data generated from tertiary care centres in 

India, two important points emerge. First Hib appears 

to be responsible for approximately one-third of 

culture-proven meningitis cases (range 0 to 65%) and 

a smaller proportion of pneumonia (38, 39). Second, 

it is often not isolated on culture being a fastidious 

organism; however indirect tests such as antigen 

detection and PCR in CSF increased the yield by two 

and three fold respectively (40).  Although 

epidemiological data on exact prevalence of Hib in 

our country are lacking, but considering the safety, 

efficacy indigenous availability and ease of 

incorporation in the UIP, it can be recommended that 

Hib (in combination with DPT) be introduced in the 

UIP. 

Pneumococcus   

Unlike Hib, there is no doubt about the wide 

prevalence of invasive pneumococcal infections in 

our country. Although there is no evidence that 

prevalence of penicillin resistant Pneumococci  is 

high (it is probably less than 3%), there is sufficient 

epidemiological evidence to warrant a vaccine 

against Pneumococcal infections in our country. 

Considering that most fatal infections due to this 

organism occur early in life, it is essential to have a 

vaccine efficacious in that age group- hence only a 

conjugate vaccine is worth introducing in the UIP. 

However the currently available 7-valent conjugate 

pneumococcal vaccine does not provide coverage 

against most disease causing serotypes in our country 

(41) and may be capable of preventing only 20% of 

all pneumococcal infections in India. Hence it is not 

suitable for use in either UIP or in personal practice. 

We need to wait for vaccines with greater serotype 

coverage and examine efficacy before reconsidering 

inclusion in the UIP. It should be noted that although 

the 7-valent vaccine covered nearly 85% serotypes in 

the USA; search for even better serotype coverage 

has let to the recent introduction of 13-valent vaccine. 

This suggest that even 85% serotype coverage may 

be unsatisfactory. In other words, India may require a 

novel pneumococcal conjugate vaccine.    

Rotavirus 

A monovalent (G1P8) live oral Rota virus vaccine 

has been recently introduced in the Indian market. In 

a large scale field trial it has been shown to have over 

80% efficacy against type specific Rota virus 

infections. However it has only 45% efficacy against 

non vaccine Rota virus strains. While this vaccine is 

capable of preventing almost 40-45 % of all severe 

diarrheas in the developed countries (where Rota 

virus is responsible for almost 80% of diarrheal 

episodes) (42,43), its efficacy has not been 

demonstrated in Indian settings. 

Extensive epidemiological studies on Rotavirus in 

our country have revealed that i) Rotavirus is 

responsible for 7-15% of all diarrheal episodes in the 

community and up to 15-25% of all dehydrating 

diarrheas admitted to hospitals,(44, 45)  ii) a wide 

variety of serotypes are prevalent in the country and 

they differ from regions to regions and from year to 

year even in the same regions (46, 47) and iii) newer 

serotypes are emerging in different parts of our 

country from time to time (44, 46, 48,49). 

Therefore the currently available Rotavirus vaccine 

can be expected to prevent only 8-12% of all 

diarrheas and about 40-45% of all severe diarrheas 

due to Rotavirus. As such it is unlikely to be cost 

effective in our setting to introduce in the UIP. It 

requires extensive multi-centric studies spread over 

2-3 years to asses its actual efficacy in our country. 

Till then it cannot be even recommended for use in 

personal practice. 

Varicella 

Chicken pox is widespread in our country. There are 

no sub-clinical infections and the disease is highly 

infectious .While in the northern parts of the country 

it follows a temperate pattern with most infections 

occurring during childhood, in the southern states it 

follows the tropical pattern with most infections 

occurring in adolescents and adults. The disease 

tends to be severe in older individuals. Even in its 

milder forms it causes a debilitating disease lasting 

for 7-10 days. Unfortunately it tends to happen 

mostly in months of March and April coinciding with 

the examination periods for school going children, 
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causing much mental agony, apart from physical 

disablement. 

Varicella vaccine is highly efficacious, largely safe 

and just one dose of the vaccine at 15-18 months can 

provide life long protection. Hence, this may be a 

vaccine which could be considered for inclusion in 

the UIP. On the other hand, there is the counter 

argument that chicken pox is usually a mild(er) 

disease in children, and an episode usually results in 

life-long immunity. It must also be remembered that 

vaccination is not designed to prevent chicken pox, 

but to prevent severe forms of the disease (50-52). It 

has also not been shown to be efficacious against 

development of varicella zoster in later life.  

Hepatitis A 

Hepatitis A is also wide spread in our country. 

However unlike Varicella, most infections due to 

Hepatitis A are subclinical or cause very mild 

symptoms. Epidemiological studies from most parts 

of our country show that up to 80%, 90% and 95% 

children get infected by this virus before 5,10 and 15 

years of age respectively (53-56). Till now there is no 

definite evidence of epidemiological shift in age 

incidence, despite improvements in economic status 

and standards of environmental hygiene. Natural 

infections besides being benign, lead to strong 

immunity providing life long protection. Although a 

few cases of fulminant hepatic failure (FHF) in older 

children have been reported from tertiary care 

centers, by and large, a rare phenomenon. Studies 

from AIIMS show that over last several years, FHF 

due to hepatitis A continues to be a very small 

proportion of all cases of FHF most of which are due 

to Hepatitis E (57, 58).  Thus at present there are no 

valid reasons to incorporate Hepatitis A vaccine 

either in the UIP or in personal practice.  

We should continue to monitor epidemiological 

status in different parts of the country if there is an 

epidemiological shift, it may be worth considering it 

in future.  

Summary 

 EPI needs revamping and rethinking 

 Pediatricians, (especially their National 

organization The Indian Academy of Pediatrics) 

as custodians of child health in this country must 

think of all the children rather than only the 

privileged few.   

 DPT must continue till 5-6 years of age (second 

booster) 

 As per evidence available today MMR, Hib and 

Varicella vaccines could be incorporated in the 

EPI. 

 We should consider shifting the dose of measles 

to 15 months (instead of 9 months) and combine 

it with mumps and rubella vaccine, if analysis of 

epidemiological data suggests an upward shift in 

age-incidence. 

 IPV should replace OPV in the EPI in a phased 

manner. Birth dose of OPV should be dropped.  

 Only two rounds of pulse polio should be carried 

out in the country.  

 We should review the necessity of Hepatitis A on 

an yearly basis with representative 

epidemiological data 

 Currently available Pneumococcal vaccine cannot 

be recommended either for personal use or for 

EPI 

 Typhoid Vi vaccine does not provide desirable 

protection in the vulnerable age group hence can 

not be recommended for routine use 

 The only rational way to use Hepatitis B vaccine 

is starting at birth and a scientifically proven 

schedule such as 0,1 and 6 months. It can not be 

considered a priority vaccine for UIP 

 Multicentric RCT spread over 2-3 years are 

required to asses the efficacy of currently 

available Rota Virus vaccine 

 It would be desirable to alter primary schedule to 

2,4 and 6 months from the current 6,10 and 14 

weeks. 

 UIP needs to be strengthened by incorporating an 

active Disease surveillance system, Adverse event 

reporting system, robust documentation and 

stringent monitoring system to ensure 

accountability at all levels of health-care. This 

will also help us to take our own decisions 

regarding any changes which need to be 

incorporated in the UIP and to asses the efficacy 

of our efforts. 



JPS 
 

11 

 

 J o u r n a l  o f  P e d i a t r i c  S c i e n c e s  
 

2010;5; e44 

REFERENCES 

1-Mathew JL. Matters arising from industry link to 

education. BMJ 2008; 337: a1781. 

 

2-Mathew JL. Vaccine science and commerce: never the 

twain shall meet? BMJ 2008; 336: 974.  

 

3-Indian Academy of Pediatrics Committee on 

Immunization (IAPCOI). Consensus  recommendations on 

immunization, 2008. Indian Pediatr 2008; 45: 635-648. 

 

4-Shah RC, Shah NK, Kukreja S. IAP guidebook on 

immunization 2005-2006. Mumbai, Indian Academy of 

Pediatrics, 2006. 

 

5-No authors listed. Multi Year Strategic Plan 2005–2010. 

Universal Immunization Programme.  

Department of Family Welfare, Ministry of Health and 

Family Welfare Government of India, January 2005. 

 

6-http://www.nfhsindia.org/pub_nfhs-2.shtml 

 

7-http://www.nfhsindia.org/pub_nfhs-1.shtml 

http://www.childinfo.org/files/Immunization_Summary_2

008_r6.pdf 

 

9-Edwards KM, Decker MD. Pertussis vaccines. In Plotkin 

SA, Orenstein WA eds. Vaccines 4th Edition, 

Philadelphia, Saunders 2004: 471-528.  

 

10- Colditz GA, Brewer TF, Berkey CS, et al: Efficacy of 

BCG vaccine in the prevention of tuberculosis: meta-

analysis of the published literature. JAMA  1994; 271:698-

702. 

 

11-Mathew JL. Acellular pertussis vaccines: pertinent 

issues. Indian Pediatr 2008; 45: 727-729. 

 

12-Centers for Disease Control and Prevention (CDC). 

Pertussis outbreak- Vermont, 1996. MMWR 1997; 46: 

822-826. 

 

13-Rosenthal S, Strebel P, Cassiday P, Sanden G, 

Brusuelas K, Wharton M. Pertussis infection among adults 

during the 1993 outbreak in Chicago. J Infect Dis 1995; 

171: 1650-1652 

14-Christie CD, Marx ML, Marchant CD, Reising SF. The 

1993 epidemic of pertussis in Cincinnati. Resurgence of 

disease in a highly immunized population of children. N 

Engl J Med 1994;331:16-21 

 

15-Mittal SK, Mathew JL. Vaccine associated paralytic 

poliomyelitis. Indian J Pediatr 2003; 70: 573-7. 

 

16-Mathew JL, Gera T, Mittal SK.  Eradication of 

Poliomyelitis in India- Future Perspectives. Paediatrics 

Today 2000; 10: 647-660. 

 

17- Mathew JL, Mittal SK. Polio Eradication and After: 

Does IPV have a Role? Indian J Pediatr 2001; 68 SS1: 

S15-22.  

 

18-Mittal SK, Mathew JL. Polio Eradication In India: The 

way forward. Indian J Pediatr 2007; 74: 153-160. 

 

19-Mittal SK, Mathew JL. IPV revisited…yet again. 

Indian Pediatr 2008; 45: 390-395.  

 

20- Mittal SK, Mathew JL. Polio eradication and the 

Indian Academy of Pediatrics. Indian Pediatr 2006; 43: 

1095-1097. 

 

21-Estívariz CF, Watkins MA, Handoko D, Rusipah R, 

Deshpande J, Rana BJ, Irawan E, Widhiastuti D, Pallansch 

MA, Thapa A, Imari S. A large vaccine-derived poliovirus 

outbreak on Madura Island--Indonesia, 2005. J Infect Dis 

2008; 197: 347-354. 

 

22- www.wrongdiagnosis.com/t/typhoid_fever/stats-

country.htm 

 

23-Sur D, Ochiai RL, Bhattacharya SK, Ganguly NK, Ali 

M, Manna B, Dutta S, Donner A, Kanungo S, Park JK, 

Puri MK, Kim DR, Dutta D, Bhaduri B, Acosta CJ, 

Clemens JD. A cluster-randomized effectiveness trial of Vi 

typhoid vaccine in India. 

 

24-Palit A, Ghosh S, Dutta S, Sur D, Bhattacharya MK, 

Bhattacharya SK.. Increasing prevalence of Salmonella 

enterica serotype Paratyphi-A in patients with enteric fever 

in a periurban slum setting of Kolkata, India. Int J Environ 

Health Res 2006; 16: 455-459. 

 

25-Verma S, Thakur S, Kanga A, Singh G, Gupta P. 

Emerging Salmonella Paratyphi A enteric fever and 

changing trends in antimicrobial resistance pattern of 

salmonella in Shimla. Indian J Med Microbiol 2010; 28: 

51-53. 

 

26-Jilg W, Schmidt M, Deinhardt F. Vaccination against 

Hepatitis B: Comparison of three different vaccination 

schedules. J Infect Dis 1989; 160: 766-769.  

 

27-Halder SC, Alcada de Monzon M, Lugo DR, Perez M. 

Effect of timing of hepatitis B vaccine doses on response 

to vaccine in Yucpa Indian. Vaccine 1989; 7: 106-110. 

 



JPS 
 

12 

 

 J o u r n a l  o f  P e d i a t r i c  S c i e n c e s  
 

2010;5; e44 

28-Puliyel JM, Rastogi P, Mathew JL. Hepatitis B in India: 

Systematic review & report of the „IMA sub-committee on 

immunization‟. Indian J Med Res 2008; 127: 494-497.  

 

29-Gomber S, Sharma R, Ramchandran VG, Talwar V, 

Singh B. Immunogenicity of Hepatitis B Vaccine 

Incorporated into the Expanded Program of Immunization 

Schedule. Indian Pediatr 2000; 37: 411-413. 

 

30-Batham A, Narula D, Toteja T,  Sreenivas V,  Puliyel 

JM. Systematic review and meta-analysis of data on point 

prevalence of hepatitis B  in India. Indian Pediatr 2007; 

44: 663-675 

 

31-Indian Association for Study of the Liver. Hepatitis B 

in India: Theraputic options and preventive strategies – 

Consensus Statements. Indian J Gastroenterol 2000; 

19Suppl 3: C54-C74 

 

32-Miller MA, McCann L. Policy analysis of the use of 

Hepatitis B, Hemophilus influenza type B, Streptococcus 

pneumoniae-conjugate and Rotavirus vaccines in the 

National Immunization Schedules. Health Econ. 2000; 9: 

19-35. 

 

33-Dhir V, Mohandas KM. Epidemiology of digestive 

tract cancers in India IV. Gall bladder and pancreas. Indian 

J Gastroenterol. 1999; 18: 24-28.  

 

34-Nayak NC, Panda SK, Zuckerman AJ, Bhan MK Guha 

DK. Dynamics and impact of perinatal transmission of 

hepatitis B virus in north India J Med Virol.1987;21:137-

145. 

 

35-Gandhoke I, Aggarwal R, Lal S, Khare S. 

Seroprevalence and incidence of rubella in and around 

Delhi (1988-2002). Indian J Med Microbiol 2005; 23: 164-

167. 

 

36-Sekhar S, Chakraborti A, Kumar R.. Haemophilus 

influenzae colonization and its risk factors in children aged 

<2 years in northern India. Epidemiol Infect 2009; 137: 

156-160. 

 

37-Gupta N, Puliyel J. WHO study suggests low incidence 

of Hib in india is due to natural immunity. Indian J Med 

Res 2009; 129: 205-207.  

 

38-Invasive Bacterial Infections Surveillance (IBIS) Group 

of the International Clinical Epidemiology Network. Are 

Haemophilus influenzae infections a significant problem in 

India? A prospective study and review. Clin Infect Dis 

2002; 34: 949-9. 

 

39- Steinhoff MC. Invasive Haemophilus influenzae 

disease in India: a preliminary report of prospective 

multihospital surveillance. IBIS (Invasive Bacterial 

Infections Surveillance) Group. Pediatr Infect Dis J 1998; 

17 (9 Suppl): S172-5. 

 

40-Singhi SC, Mohankumar D, Singhi PD, Sapru S, 

Ganguly NK.. Evaluation of polymerase chain reaction 

(PCR) for diagnosing Haemophilus influenzae b 

meningitis. Ann Trop Paediatr 2002; 22: 347-353. 

 

41-Mathew JL. Universal pneumococcal vaccination for 

India. Indian Pediatr 2008; 45: 160-161. 

 

42-Madhi SA, Cunliffe NA, Steele D, Witte D, Kirsten M, 

Louw C, Ngwira B, Victor JC, Gillard PH, Cheuvart BB, 

Han HH, Neuzil KM. Effect of human rotavirus vaccine 

on severe diarrhea in African infants. N Engl J Med 2010; 

362: 289-298. 

 

43-Ciarlet M, Schödel F. Development of a rotavirus 

vaccine: clinical safety, immunogenicity, and efficacy of 

the pentavalent rotavirus vaccine, RotaTeq. Vaccine 2009; 

27 Suppl 6: G72-81. 

 

44-Sharma S, Ray P, Gentsch JR, Glass RI, Kalra V, Bhan 

MK. Emergence of G12 rotavirus strains in Delhi, India, in 

2000 to 2007. J Clin Microbiol 2008; 46: 1343-1348. 

 

45-Parashar UD, Burton A, Lanata C, Boschi-Pinto C, 

Shibuya K, Steele D, Birmingham M, Glass RI. Global 

mortality associated with rotavirus disease among children 

in 2004. J Infect Dis 2009; 200 Suppl 1: S9-S15. 

 

46-Tatte VS, Gentsch JR, Chitambar SD. Characterization 

of group A rotavirus infections in adolescents and adults 

from Pune, India: 1993-1996 and 2004-2007. J Med Virol 

2010; 82: 519-527. 

 

47-Kang G, Arora R, Chitambar SD, Deshpande J, Gupte 

MD, Kulkarni M, Naik TN, Mukherji D, 

Venkatasubramaniam S, Gentsch JR, Glass RI, Parashar 

UD; Indian Rotavirus Strain Surveillance Network. 

Multicenter, hospital-based surveillance of rotavirus 

disease and strains among indian children aged <5 years. J 

Infect Dis 2009; 200 Suppl 1: S147-153. 

 

48-Zade JK, Chhabra P, Chitambar SD. Characterization 

of VP7 and VP4 genes of rotavirus strains: 1990-1994 and 

2000-2002. Epidemiol Infect 2009; 137: 936-942. 

 

49-Samajdar S, Ghosh S, Dutta D, Chawla-Sarkar M,  

 

 



JPS 
 

13 

 

 J o u r n a l  o f  P e d i a t r i c  S c i e n c e s  
 

2010;5; e44 

Kobayashi N, Naik TN. Human group A rotavirus P[8] 

Hun9-like and rare OP354-like strains are circulating 

among diarrhoeic children in Eastern India. Arch Virol 

2008; 153: 1933-1936. 

 

50-Lee BR, Feaver SL, Miller CA, Hedberg CW, 

Ehresmann KR. An elementary school outbreak of 

varicella attributed to vaccine failure: policy implications. 

J Infect Dis 2004; 190: 477-483. 

 

51-Haddad MB, Hill MB, Pavia AT, Green CE, Jumaan 

AO, De AK, et al. Vaccine effectiveness during a varicella 

outbreak among schoolchildren: Utah, 2002-2003. 

Pediatrics 2005; 115: 1488-1493. 

 

52-Miron D, Lavi I, Kitov R, Hendler A. Vaccine 

effectiveness and severity of varicella among previously 

vaccinated children during outbreaks in day-care centers 

with low vaccination coverage. Pediatr Infect Dis J 2005; 

24: 233-236.  

 

53-Gadgil PS, Fadnis RS, Joshi MS, Rao PS, Chitambar 

SD. Seroepidemiology of hepatitis A in voluntary blood 

donors from Pune, western India (2002 and 2004-2005). 

Epidemiol Infect 2008; 136: 406-409. 

 

54-Mohanavalli B, Dhevahi E, Menon T, Malathi S, 

Thyagarajan SP. Prevalence of antibodies to hepatitis A 

and hepatitis E virus in urban school children in Chennai. 

Indian Pediatr 2003; 40: 328-331. 

 

55-Jindal M, Rana SS, Gupta RK, Das K, Kar P. 

Serological study of hepatitis A virus infection amongst 

the students of a medical college in Delhi & evaluation of 

the need of vaccination. Indian J Med Res 2002; 115: 1-4. 

 

56-Batra Y, Bhatkal B, Ojha B, Kaur K, Saraya A, Panda 

SK, Acharya SK. Vaccination against hepatitis A virus 

may not be required for schoolchildren in northern India: 

results of a seroepidemiological survey. Bull World Health 

Organ 2002; 80: 728-731. 

 

57-Acharya SK, Madan K, Dattagupta S, Panda SK. Viral 

hepatitis in India. Natl Med J India 2006; 19: 203-217. 

 

58-Ramachandran J, Eapen CE, Kang G, Abraham P, 

Hubert DD, Kurian G, Hephzibah J, Mukhopadhya A, 

Chandy GM. Hepatitis E superinfection produces severe 

decompensation in patients with chronic liver disease. J 

Gastroenterol Hepatol 2004; 19: 134-138. 

 

 

 

 

 


