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Adolescent immunization is one of the important yet a neglected field in India. There is no adolescent-specific schedule in the
government’s Universal Immunization Program. Though a separate adolescentimmunization schedule exists for the private sector, there
is almost no data on the coverage rates of the adolescent vaccines. With the changing epidemiology of certain vaccine preventable
diseases, rapid development in the field of vaccinology and the advent of some new vaccines, there is a need to revisit the adolescent
vaccination schedule. Common vaccine preventable diseases like dengue, mumps, hepatitis A and typhoid should be given higher priority
whereas an alternate strategy should be adopted on the use of the vaccine against diphtheria, tetanus and pertussis.
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dolescent vaccination is aimost non-existent

in India’s Universal Immunization Program

(UIP) [1]. Till very recently, the only disease

targeted for prevention among the
adolescents and adults was tetanus. However, with the
recent launch of Measles-Rubella vaccination campaign
[2], and the proposed substitution of Tetanus-Toxoid
(TT) with Tetanus-diphtheria (low adult dose) (Td)
vaccine, three more diseases, i.e. measles, rubella and
diphtheriahave joined tetanus as the vaccine preventable
diseases (VPDs) targeted for prevention and control
amongst adolescents. Japanese encephalitis vaccine is
also offered to adolescents and adults, but only in
endemic districtsof few states.

There is a lack of systematic epidemiological data
defining the exact burden of various diseases in
adol escent period. Theoverall focusof thegovernment is
to ensure good coverage rates for the UIP vaccines to
infants, and even the booster doses meant for older
children are not given adequate attention [3]. Barring TT,
there is no data on the coverage of the vaccines given to
adolescents in India. According to WHO-UNICEF
estimates for 2017, India has attained more than 99%
coverage with two doses of TT vaccine among 10-16
years adolescents and pregnant women whereas the
similar figuresfor theyears 2016 and 2015 were 76% and
77% [4]. Since overal vaccination coverage of the
vaccines given to infants and young children is low [3],
most Indian adolescents are expected to be either having
partial or novaccinationat all.

SIGNIFICANCE OF ADOLESCENT IMMUNIZATION

Immunization of adolescentsisvital. Vaccinesare offered
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to adolescents to protect them against the diseases that
have higher morbidity (hepatitis A, varicella), or higher
incidence (mumps, meningococca infection) during
adolescent period. It isalso aimed at boosting the waning
immune responses of certain vaccines administered
during infancy/early childhood (measles, pertussis,
tetanus, diphtheria, etc). With the success of UIP
initiative, the average age of few VPDs like diphtheria
[5] and measles [6], has shifted upward, which that has
aso made adolescents more susceptible to these
diseases. The epidemiology of certain VPDs such as
hepatitis A has changed due to improving economy,
better sanitation, and personal hygiene resulting in
higher attack ratesin adolescentsand adults[7]. Another
indication of adolescent immunization is to provide
protection against diseaseslike cervical cancer appearing
during adulthood. Vaccination of adolescents has also
become an important component of few VPDs control or
eimination projectslike Mead es Elimination, and Rubella
and Congenital RubellaSyndrome (CRS) Control Program
[2]. Furthermore, the tendency of the adolescents to
indulge in risk-taking activities like substance abuse,
intravenous administration of drugsand promiscuity also
exposes them to certain diseases like hepatitis B and
human papillomavirus(HPV) infection[1].

PRIORITIZING AN ADOLESCENT IMMUNIZATION SCHEDULE

There is no adolescent-specific immunization schedule
devised by the Government of India. However, for the
private sector, the Indian Academy of Pediatrics (IAP) is
having a separate adol escent immuni zation schedul e that
comprises of three broad categories, namely ‘ mandatory’
(HPV and Tdap), ‘catch-up’ (MMR, Varicella, Typhoid,
Hepatitis B and A), and vaccines given under ‘special
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circumstances’ (Influenza, Japanese Encephalitis (JE),
PPSV and Rabies) [8]. The epidemiology of VPDs has
changed in the last decade, owing to ‘vaccine pressure’
(JE), tochanging lifestyle (HepatitisA), or following good
performance of UIP (diphtheria, measles, and pertussis).
Few new diseases have also emerged as a major burden
during the adolescent period (dengue). Some new and
more efficacious vaccines against infectious diseases
have become available (typhoid conjugate and dengue
vaccines), and new insights on some other vaccines have
cometothehorizon (HPV, Tdap).

The IAP-ACVIP has recently revised its
recommendationsfor 2018-19 immuni zation schedul efor
children aged 0 through 18 Years, but thereis no separate
section of adolescent immunization[9]. Thereisaneedto
revise categories and the prioritization of the adolescent
vaccines in the immunization schedule. While HPV,
Dengue, MumpsMMR, Td/Tdap, Hepatitis A, Typhoid,
Varicella and  Hepatitis B vaccines should be
recommended for all adolescents, Meningococcal,
Pneumococcal polysaccharide vaccine (PPSV), JE,
Influenza, Rabies, Cholera and Yellow fever vaccines
should be given under special circumstances.

Following should be the appropriate order of the
adol escent vaccines based on the severity of the disease,
their significance to the adolescents and adults, and the
burden and the risk of acquiring the infection during
adolescent period (Box 1).

Human Papillomavirus (HPV) vaccine: This vaccine is
an adolescent-specific vaccine, and should remain at the
top of thepriority list considering the significant burden of
cervical cancer inIndia, accounting nearly 25% of global
cervical cancer deaths. In 2012, there were 123,000 new
cases of cervical cancer and 67,000 deathsin India[10].
Theage-standardized incidenceratio for cervical cancerin
Indiais22.9 per 100,000 women per year, whichishigher
than the incidence in South East Asia (16.3 per 100,000)
andintheworld (14 per 100,000) [10]. Few statesof India
have already started pilot projects on HPV vaccination
since 2016. With the availability of highly efficacious
vaccines and a shortened ‘two-dose schedule’, which
should be more aff ordable and compliant, the use of HPV
vaccines should be encouraged.

Dengue vaccine: Dengue has recently become a VPD
with the advent of alive recombinant tetravalent dengue
vaccine. Dengue, the fastest spreading viral infection in
the world, is also the number one concern not only for
Indiabut to entire South-East Asia (SEA) region. Dengue
poses a substantial economic and disease burden which
is higher than that of 17 other conditions, including JE
and hepatitis B [11]. Though dengue affects al age
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Box1 SuGGeEsTED PRIORITIZATION OF  VACCINES
ADMINISTERED TO ADOLESCENTS IN INDIA

e HPV vaccine

e Dengue vaccine

e Tetanus-diphtheria(Td) vaccine
¢ Mumps/MMR vaccine

« Hepatitis-A vaccine

« Typhoid vaccine

» Varicella vaccine

« Hepatitis-B vaccine

groups, it isprimarily adisease of adol escents and adults.
According to recent reports, the mgjority of dengue cases
occur inthe age group of 14-45 yearswith highest burden
seeninthe 15-24 years sub-group [ 12]. Unfortunately, the
only globally licensed vaccine (Dengvaxia) has got few
limitations like poor immune response against Type 2
strain of dengue virus, moderate efficacy, multi-dose
schedule, effective only in the age group of 9-45 years,
and most importantly, areal risk of developing the severe
disease in seronegative individuals. [13]. Nevertheless,
the WHO has approved its use in the highly
endemic countries where around 90% of the population
may be infected with the dengue virus by adolescence.
These seropositiveindividualswould clearly benefit from
receiving the vaccine. Although the WHO still believes
that the public health and economic benefits of the
Dengue vaccine far outweigh the potential risks [13], it
would be a risky proposition to employ this vaccine in
any large-scaleimmunization program like UIPin India.
Fortunately, the pipeline for new, superior dengue
vaccines seems quite robust, and at least two candidate
vaccines are in the phase I11 trial stage. The licensure of
one of them (Takeda's TDV dengue vaccine) for clinical
use looks imminent [14]. Indian companies are also
involved in developing new dengue vaccines [15]. With
the availability of more ‘refined’ dengue vaccines, its
integration in the list of essential adolescent vaccines
would make sense. With some newer vaccines having a
two-dose schedule, a combination of HPV and dengue
vaccine can be implemented in different settings like in
schools, health facilities and outreach sessions.

Tetanus-diphtheria-acellular  pertussis (Tdap) and
Tetanus-diphtheria (Td) vaccine: Tdap along with HPV
vaccineis so far considered as a‘ mandatory’ adolescent
vaccine. However, with the recent incidents of recurrent
outbreaks of pertussis in vaccinated adolescents has
raised doubts about the utility of Tdap against pertussis.
World over, the experts are now opining to adopt an
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alternate strategy to use Tdap in anticipation of a local
pertussis outbreak rather than on a routine basis in
adolescents as it provides only a short-term protection
against pertussis [16]. Recent studies have shown that
Tdap vaccine effectiveness decreases with the passage
of time, and protection wanesrapidly after 1-2 years[16-
19]. In one large study, the efficacy of Tdap against
pertussis component had waned to a meagre 8.9% after 4
years[16].

There is no data on the burden of pertussis in
adolescents in India. Since the data on the efficacy/
effectiveness of the Tdap from our country and other
South Asian countriesare sorely lacking, it would bemore
prudent to reserve its use to protect an adol escent during
an ongoing outbreak or when an outbreak is anticipated
rather than using it routinely for all adolescents. Another
key indication of Tdap would be to use it during
pregnancy to protect very young infants from pertussis.
Hence, Tdap should be substituted with bivalent tetanus-
diphtheria (Td) vaccine which would not only be amore
judicious but also a cost-effective strategy.

Mumps vaccine: Mumps is yet another vaccine that
needs to be pushed up in the schedule. The highest
incidence of mumpsin Indiais seen in children above 5
years of age, mostly in the adolescent age group [20].
While there is a considerable waning of immunity
following mumps vaccination and ‘time since
vaccination’ seemsto be afactor that determinesthe risk
of outbreaksin adol escents, adose of mumps/MMR at 4-
6 yrs may not be effective in preventing outbreaks
amongst older adolescents aging 15-18 years. Since the
first dose of MMR isnow offered before 12 months of age
in private sector when arobust immune response may not
be elicited [9], the need for additional doses becomesall
the moreimportant. Whether the third dose of thevaccine
be delayed to adolescent period is a debatable issue. At
least, a single-dose of mumps/MMR is a must for every
adolescent irrespective of their past vaccination status.

HepatitisAvaccine: Incidence of hepatitisA virus (HAV)
infection in India is shifting from high endemicity to
intermediate endemicity [7]. Thishasresulted in pushing
up the average age of infection, and consequently, has
increased the proportion of infections that result in
severe disease during adolescents and adults. Studiesin
India have shown HAV seroprevalence to be between
38% to 92% in different age groups; a higher attack rate
was seen in adolescents and adults than young children
(4.6% vs. 3.1%) in some Indian studies [21]. With
outbreaks of HAV infection, higher proportions of
symptomatic cases and even hepatic failures are reported
among adolescentsfrom different partsof the country [7].
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Due to their tendency of more frequent visits to
restaurants and eating outside the home, adolescents are
more vulnerable to acquire HAV infection. Hepatitis A
vaccination should be given a high priority for catch-up
immuni zation of adolescents.

Typhoid vaccine: India and few other South-east Asian
countries have got avery highincidence of typhoid fever.
Children aged 5-15 years and adolescents are at greatest
risk of developing the disease [22]. According to Global
Burden of Disease Study, in 2016, India had 6.6 million
typhoid cases (499 cases per 100,000 population) and
66,439 typhoid deaths, 56% of which were among
children under 15 years of age [23]. A study of typhoid
fever infive Asian countriesfound the highest incidence
of typhoid in the age group of 5-15 years (493.5 cases per
100 000/year) followed by 2-4 yearsage group (340.1cases
per 100,000/year) at thelndiansite[24]. LikeHepatitisA,
adolescents are more vulnerable to catch typhoid
infection; therefore, they should be targeted for
vaccination.

Varicella vaccine: The epidemiology of Varicella
zoster virus (VZV) infection is different in tropical
countries in which VZV infection is common in
adolescents and adults than in temperate countrieswhere
adolescents and adults are almost immune with universal
seroconversion occurring by late childhood [25]. The
varicella disease is also a far more severe aillment with
greater morbidity and mortality in adolescents and adults
than in early childhood. Furthermore, VZV infection
during pregnancy may have serious health hazards for
thefetus and newborn infant.

Hepatitis B vaccine: Indiais now considered among the
category of intermediate endemicity for hepatitisB andits
prevalence is found to be 2-7%, with an average of 4%
[26]. Although the predominant mode of transmission of
hepatitis B in Indiais horizontal, perinatal transmission
through mother to child is aso not insignificant.
Adolescents are more vulnerable to get the hepatitis B
infection through indulgence in sexual activities which
also facilitates its transmission. Thus, vaccination of
adol escents against hepatitis B becomesimperative.

CONCLUSION

With the renewed thrust provided by the GAVI for
introduction of new vaccines like HPV and target
elimination of certain VPDslike measles and rubella, the
adolescent vaccination cannot be neglected for far too
long. It is imperative to revisit existing immunization
schedule for adolescents considering the rapid changes
occurring in thefield of immunization and epidemiology
of few VPDs. Thismay provide adequate ‘signals' to the
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UIP managers to give more serious thoughts to
adolescent immunization.
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