
MEETING REPORT

Expert consensus and recommendations on the live attenuated hepatitis A vaccine 
and immunization practices in India
Nitin Shaha, M.M.A. Faridi b, Sheila Bhavec, Apurba Ghoshd, S. Balasubramaniane, Vidya Arankallef, Raju Shahg, 
Amar Jeet Chitkarah, Arun Wadhwai, Jaydeep Chaudhryd, Ramesh Srinivasanj, M. Surendranathk, Amita Sapruc, 
and Monjori Mitrad

aDepartment of Paediatrics, P. D. Hinduja Hospital & Medical Research Centre, Mumbai, India; bDepartment of Paediatrics and Neonatology, Era’s 
Lucknow Medical College and Hospital, Lucknow, Uttar Pradesh, India; cDepartment of Paediatrics, KEM Hospital Research Centre, Pune, India; 
dDepartment of Paediatrics, Institute of Child Health, Kolkata, India; eDepartment of Pediatrics, Kanchi Kamakoti CHILDS Trust Hospital, Chennai, 
India; fDepartment of Communicable Diseases, Interactive Research School for Health Affairs (IRSHA), Bharati Vidyapeeth (Deemed to be University), 
Pune, India; gDepartment of Pediatrics, Ankur Children Hospital, Ahmedabad, Gujarat, India; hDepartment of Pediatrics, Max Super Specialty Hospital, 
Delhi, India; iDepartment of Pediatrics, Dr. Wadhwa’s Clinic, New Delhi, India; jDepartment of Gastroenterology, Apollo Hospitals, Hyderabad, India; 
kDepartment of Pediatrics, Vijay Marie Hospital, Hyderabad, India

ABSTRACT
While Hepatitis A Virus (HAV) vaccination in global immunization programs has shown a virtual elimina
tion of the disease within few years of the vaccination program, changing epidemiological landscape in 
India underscores the need for evidence-based, updated guidance on immunization practices. In 
May 2024, a panel of 15 distinguished opinion leaders and an organizing committee convened for an 
intensive, face-to-face advisory board meeting on high burden of HAV infection among adults, increased 
mortality rate in adolescents, symptomatic presentation in children, and evolving landscape globally and 
within India. Extensive comparable deliberations on long-term follow-up data from India and data from 
country of origin advocated immunogenicity, tolerability, and long-term protective effects of single-dose 
live attenuated HAV vaccine in children. Finally, a consensus was achieved on recognition of increased 
global attention toward HAV prevention through vaccination coverage. The need for a single dose of live 
attenuated HAV vaccine was an important outcome of this meeting.
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Background and context

Viral hepatitis, with about 1.4 million deaths annually, is the 
seventh-leading cause of mortality and morbidity in low- and 
middle-income countries (LMICs) and other regions 
globally.1–5 Among these, hepatitis A virus (HAV), a virus of 
the family Picornaviridae, genus Hepatovirus,6 accounts for 
15,000 to 30,000 deaths (i.e., 0.5% of deaths from viral hepa
titis), 100 million self-limited infections, and 1.5 million symp
tomatic cases annually worldwide.6,7 The distribution of the 
HAV is closely related to hygiene and sanitation standards, as 
well as socio-economic status, with sporadic food-borne out
breaks reported in many endemic countries.8,9 Recognizing 
the global burden of HAV (i.e., 1.4 disability-adjusted life 
years (DALYs) and 2.5 DALYs in 2010 and 2023, respectively), 
the World Health Organization (WHO) developed a long- 
term goal of eliminating viral hepatitis, including hepatitis A, 
as a major public health threat by 2030.10

Although the HAV was first identified in 1973 and the 
vaccine has existed since 1992, viral hepatitis A infection 
remains a significant public health challenge in the world. 
The clinical cases afflicted by HAV increased 150% during 
2018–2023 compared with 2016–2018 in the USA; 

endemicity persists and outbreaks continue to occur in 
Europe. Shifting patterns of anti-HAV positivity, with 
a transition from higher to lower seroprevalence, have 
been notable in various countries of the WHO Western 
Pacific Region. India is one of the most populous and 
heterogeneous countries in the Asia Pacific region and is 
primarily considered a hyper-endemic country; however, 
bulk pooled authentic national data on the prevalence of 
hepatitis A are still lacking due to the non-availability of 
suitable surveillance systems.11–13,2,15 Serosurveys conducted 
between 1992 and 2010 showed decreased HAV seropreva
lence in children but increased in older age groups, which 
perhaps reflected historical exposure in early childhood 
prior to this period of economic development. However, 
such studies were conducted in different geographical 
areas with consequent variation in development.15–17 Given 
the attack rates in the adolescents and adults and the changing 
social and cultural behaviors in India, it is a reasonable assump
tion that with the shifting HAV endemicity in India, HAV 
infection could have a larger impact on the individual health, 
and families due to loss of income and productivity. HAV is 
also the most common cause of fulminant hepatic failure 
among children in India, which has been reported life- 
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threatening. The coexistence of heterogeneous pockets of 
exposed and unexposed individuals in different social classes 
and regions within the country makes population prone to 
HAV outbreaks.

Need for consensus: perspectives from Indian 
subcontinent

According to the series of WHO position papers pub
lished in 2000, 2012, and 2022,18 the transition from 
high to intermediate endemicity of hepatitis A leads to 
an increased risk of clinically significant hepatitis. In 
general, epidemiological data, difficulty in diagnosis of 
asymptomatic or nonspecific symptoms of infection in 
children, and risk of disease severity with increasing age 
underline the importance of prevention of hepatitis A in 
the community. Nonetheless, the evolving disease patterns 
within India, especially in cities, are a result of improved 
hygiene, sanitation, and living conditions among parents 
handling infants and very young kids of <5 y of age. This 
means that children are not exposed to natural infections 
until they reach school age. Should they contract the 
infection later in life, they are at a higher risk of devel
oping serious illnesses, and there is also a greater like
lihood of complications. Children, adolescents, and adults 
are prone to HAV infection within the external environ
mental conditions (schools, colleges, restaurants). The 
alarming increase in the number of susceptible children, 
adolescents, and adults and continuous reports of HAV 
outcomes in different parts of the country suggest 
a definite need for the hepatitis A vaccination, regardless 
of the socioeconomic status.19–21

Scope and objectives of the advisory board meeting

In May 2024, a panel of 15 distinguished experts and the orga
nizing committee convened an intensive, face-to-face advisory 
board meeting. These key opinion leaders, selected for their 
outstanding reputations and expertise in the pediatrics, vacci
nology, pediatric gastroenterology, hepatology, and virology, 
and all the principal investigators for the clinical trial of the 
live attenuated hepatitis A study in India over the last 15 y 
participated in the meeting. The meeting aimed to consolidate 
expert opinions on (i) independent review of research, particu
larly recent update on the sero-epidemiology of HAV in India 
and the complications of fulminant hepatitis A infections, and 
(ii) the long-term persistence of the immunogenicity of the live 
attenuated hepatitis A vaccine along with the understanding of 
the experience of the 20 y use of the vaccine in India.

After the confirmation of the participation, the experts were 
briefed on the agenda of the meeting in line with the above topics, 
and extensive research papers were circulated as pre-reads. 
Further, the key points were reviewed and approved by the 
KOLs who showed interest in participating in the meeting. The 
questions related to each topic were addressed by all the repre
sentatives and discussed in detail during the meeting (Figure 1). 
Their outputs were consolidated into a key consensus document.

Summarized description of sessions

Session 1: (a) Seroepidemiology of hepatitis A in India: 
changing scenario

During the session, an expert from the National Institute of 
Virology, Pune, and Interactive Research School for Health 
Affairs (IRSHA), Bharati Vidyapeeth University, Pune, 

Figure 1. Proceedings of hepatitis A expert opinion board meet 2024: a stepwise approach. SOL, scientific opinion leaders; KOL, key opinion leaders.
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presented pan-India HAV prevalence by comparing the stu
dies on community-, hospital settings-, single centre/city- 
based, multicentric, and high-risk categories (Table S1 in 
Supplementary data).

Changing epidemiology among children/infants
Collecting data from single time point, longitudinal, age- 
stratified, or restricted ages, it has been observed that 
a few decades ago, hepatitis A was hyperendemic in devel
oping countries due to the lack of sub-clinical exposure 
infection in young children and inadequate vaccination 
coverage.12–28 India has been experiencing significant socio- 
economic growth over the last few decades, and reports are 
indicating a decline in HAV seroprevalence in India based 
on the ICMR-NIV data reported in 1982, 1992, 1998, 
2002–05, and 2009.29–34 When overall HAV seroprevalence 
in the ‘6–10’ and ‘15–25’ y age groups of nonexposed 
unvaccinated adults were compared from 1978 to 2022 by 
taking previously reported values from NIV, a marked 
decline was observed over the last two decades, while no 
decline was seen over two decades before 1998. However, 
when compared with 2009 seroprevalence, the decline in 
2020 and 2022 was seen to be rapid during the last decade 
(from ∼74% to ∼44% to ∼31%).11,24,29 Echoing this trend, 
a longitudinal serosurvey conducted in Pune (Western 
India) in 2020 showed a significant decline in HAV sero
prevalence in ‘15–25’ y age group in urban (from 85.9% to 
73.9%) and rural (from 98.6% to 91.4%) populations, sug
gesting that the trend probably started more than a decade 
ago.29 Seroprevalence of HAV among urban lower socio
economic stratum ‘6–10’ y children and nonexposed unvac
cinated adults was found to be significantly higher (∼70%) 
than that among the rural (44%) and urban children (40%). 
This population seems to have moved rapidly from ‘high 
child immunity rates’ (>90%) to ‘low-medium immunity 
rates’ (40%-59%) as per the WHO classification.35–37

Hepatitis A in adults
Though exact estimates are not available, according to accessed 
literature, the following picture emerged: (i) ‘adult susceptibil
ity rate’ (proportion of nonimmune adults between 35 and 44  
y) has remained very low (close to 0%) over the past two 
decades, and (iii) increased HAV seroprevalence in older age 
groups between 1992 and 2010 plausibly reflects historical 
exposure in early childhood prior to this period of economic 
development.38–40

Emergence of outbreaks of hepatitis A
The shift in HAV epidemiology was parallelly accompanied 
by outbreaks of hepatitis A in children, young adults, and 
adults. Among the 291 outbreaks reported in the last 
national Integrated Disease Surveillance Programme (IDSP) 
survey (2011–2013), at least one hepatitis outbreak was 
reported in 23 (66%) of 35 Indian states, 2/3rd of outbreaks 
was reported from rural areas, and about 163 (56%) out
breaks were with known etiology. Several hepatitis 
A outbreaks with high attack rates (particularly in adoles
cents and young adults) were noted in Kerala. The transfor
mative epidemiological shift is evident in the rising burden 

of acute liver failure in children, previously an uncommon 
manifestation of HAV infection. HAV alone or in combina
tion with other viruses constitutes over 50% of the fulminant 
hepatitis cases in children.41–45

Session 1: (b) Unusual manifestations and co-infections in 
acute hepatitis in children

Acute severe hepatitis with unknown etiology in children is 
a rising health concern, with 1121 cases and 27 deaths reported 
in 36 countries.46 A study report from the experts of the KEM 
Hospital, Pune, showed unusual 23 pediatric (13 males, 10 
females) cases of acute hepatitis, including ascites (9), edema 
(4), pleural effusion (3), hematuria (1), maculopapular rashes 
(2), and firm hepatomegaly (5) in different degrees and recov
ery was delayed (6 weeks to 6 months). A significant associa
tion between co-infections was also found as follows: HAV 
alone (8), HEV alone (2), HAV + hEV (8), HAV + hCV (2), 
HAV + hBV (1), HAV + F. malaria (1), and HAV + enteric 
fever (1), although a direct causal relationship has not been 
demonstrated.

Session 2: Long-term immunogenicity and immune 
persistence of live attenuated hepatitis A vaccine: Chinese 
and Indian studies

If the ambitious global targets of eliminating viral hepatitis, 
including hepatitis A, by 2030 are met and sustained, over 
60 million deaths could be averted over the next century.47 

To reach these aspirational targets, the hepatitis A vaccination 
program needs to be scaled up, which might enhance existing 
efforts or address specific gaps. Two experts from the Institute 
of Child Health (Kolkata) and KEM Hospital Research Centre 
(Pune) identified the overarching contexts from the WHO 
2022 position papers (with a particular emphasis on longer- 
term, i.e., 3–7 y and >7 y follow-up studies, including data on 
efficacy and safety of single-dose regimens of live attenuated 
hepatitis A vaccines in children in India).

Live attenuated Hepatitis A vaccines derived from H2 
strains through serial passaged propagation in Human 
Diploid Cell (KMB 17 cell line) were licensed for human use 
in 1992.48,49 Since then, these vaccines have been used success
fully in the Chinese population for the primary prevention of 
Hepatitis A infections as well as in the control of epidemics.

Data from China
Clinical trials in the 1990s conducted in China demonstrated 
that live attenuated hepatitis A vaccines had high efficacy, 
good safety, and persistent long-term immunity.50 This was 
further demonstrated in a 4-y vaccine efficacy study of the H2- 
based vaccine conducted by Mao et al.51 in children 1–15 y of 
age at 11 primary schools in Shaoxing County, China, in which 
no hepatitis A cases were reported during 18,102 cumulative 
person-years in the vaccination group, while in the control 
group, 495 cases occurred during 242,168 cumulative person- 
years (vaccine efficacy 100%). In a large-scale vaccination of 
children aged 1–15 y in Jiaojiang City, China, the presence of 
anti-HAV IgG antibodies was documented after 15 y in 72%- 
88% of the vaccinees51 and was associated with a 32-fold 
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reduction in reported HAV incidence, implying that in most 
cases, long-term protection against hepatitis A is achieved 
following single dose of this vaccine.

A systematic review by Irving et al.52 included five trials 
assessing the live attenuated vaccine (n = 690690). Sub-group 
analyses confirmed the clinical effectiveness of live attenuated 
hepatitis A vaccines (effectiveness: 93%; 95% CI: 83–97) to 
prevent clinically apparent HAV infection.

Several large population studies in China have demon
strated the impact of mass vaccination strategies using live 
attenuated vaccines, showing a 50% to 84% reduction in 
HAV incidence across all age groups before and after imple
menting a universal single-dose live attenuated vaccination 
schedule.53–55

A national-level analysis of provinces using a single dose 
live attenuated HAV vaccine at 18 months (115 million doses 
administered) showed an increase in coverage from 82.4% to 
98.4%, while annual reported HAV cases dropped from 7489 
(2007) to 4576 (2008) to 237 (2018), marking an overall 96.8% 
decline.56 In Henan province, expanded HAV immunization 
in 2008 resulted in a 94.8% decrease in incidence by 2018, with 
a 98.2% decline among adolescents. The proportion of hepati
tis A cases in patients under 10 y decreased from 41.6% in 2012 
to 3.8% in 2018, while cases in those over 40 y rose to 69.2%.57

In a 17-y follow-up of 47 children administered the hepa
titis A vaccine, Chen et al.58 demonstrated seroprotection of 
62% (antibody titers ≥ 20 mIU/ml); all participants had detect
able titers. GMCs of anti-HAV IgG, i.e., 64.8 mIU/ml expo
nentially rose to 1832.1 mIU/ml. This proves the anamnestic 
response of the live attenuated HAV even in the individuals 
whose antibodies were below the minimum protective titer. 
However, persistent memory T cells (amnestic response) were 
demonstrated in 94% of the 31 individuals receiving a booster 
at 17 y post-primary vaccination, including 13 cases who were 
seronegative at this time point.

Data from India
The first study of this vaccine outside China was conducted 
in Pune, India, in 2004, and showed an immunogenicity of 
95.8% by the end of 2 months after a single dose of the 
vaccine.59 The original Pune cohort has been under regular 
follow-up since vaccination for anti-HAV antibodies 30  
months post-vaccination (2007) in 131 of the original 143 
children. Seroprotective antibody levels �20 mIU/mL were 
demonstrated in 87.8% of subjects with an overall GMT of 
92.02 mIU/mL, with no hepatitis-like illness since vaccina
tion. There were no adverse events in any except mild fever 
in one child.60 A 10-y follow-up of the same cohort of 
children demonstrated a seroprotection rate of 98.1% (anti- 
HAV GMT of 100.46 mIU/mL) in those who showed ade
quate seroprotection in earlier studies. The seroprotection 
rate declined to 87.6%, on the exclusion of 13 participants 
who had to be given additional hepatitis A doses. Since the 
vaccine was not yet licensed, the ethics committee requested 
to give additional doses. This same cohort was assessed 
clinically every year for anti-HAV antibodies in 2004, 2007, 
2010, and 2014, and further follow-up showed robust immu
nogenicity with a seroprotection level of 86.2% at 15 y after 
vaccination.61

The high immunogenicity of the single dose schedule 
in Indian children was corroborated in 2008 by a larger 
multicentre study spanning across four geographic zones 
(Kolkata, Delhi, Mumbai, and Chennai) in India, showing 
seroconversion of 95.1% and 97.9% at 6 weeks and 6  
months, respectively.62 A phase IV, 5-y follow-up with 
the same cohort of 343 subjects achieved 
a seroconversion rate and the GMC of 97.3% and 127.1 
mIU/mL at 60 months, respectively.63 Subjects with an 
antibody titer > 10,000 mIU/mL had no clinical history 
of hepatitis A, suggesting possible subclinical infections 
and supporting the anamnestic response. Of the 349 sub
jects, 23 had titers >5000 mIU/mL, and one had a titer  
>10,000 mIU/mL twice in consecutive years, yet none 
showed clinical signs of icterus. The sub-clinical infection 
(>10,000 mIU/mL) induced anamnestic response (>3000 
mIU/mL) in the subjects was the reason for the long-term 
persistence of antibodies through natural boosting effect 
considering >20 mIU/mL as a positive response. Even for 
subjects who did not attain seroconversion (<20 ml/IU) 
post-vaccination, it was seen in subsequent follow visits 
they achieved very high titer values due to antibody 
boosting by the natural infection due to anamnestic 
responses. Hence, with the single dose, live attenuated 
vaccine even if the antibody titers appear to be below 
minimum protective titer at some time points post- 
primary vaccination, strong anamnestic response 
mediated exponential increase in antibodies on subse
quent exposures confers long-term persistent 
immunogenicity.

The team concluded by briefly sharing a comparative 
account of the excellent immunogenicity of live attenuated 
HAV vaccines (Table 1). It was unanimously opined that 
HAV coverage should be addressed across the country and 
all children must be vaccinated with hepatitis A at 12  
months and if missed catch-up vaccination should be 
encouraged. Based on the scientific and real-world evidence 
of more than three decades in China and two decades in 
India along-with a long history of research and develop
ment and promising clinical trials, single-dose live attenu
ated HAV has been proven to have good efficacy, safety, 
and long-term immunogenicity. The long-term prospective 
real-world follow-up studies (without any statistical model
ing) illustrated the long-term immunogenicity mediated by 
a strong anamnestic response on subsequent exposures.79,80 

WHO position paper (2022) also mentioned single-dose 
live attenuated vaccine has good safety, efficacy, and 
immunogenicity. The Advisory Committee on 
Immunization Practices (ACIP) of Indian Academy of 
Pediatrics (IAP) too recommends single-dose administra
tion of live attenuated H2 strain vaccine for all children at 
the age of 12–23 months and if missed catch-up vaccina
tion is suggested; catch-up vaccination for children >2 y 
requires a single dose of the live HAV vaccine. However, 
pre-vaccination screening for hepatitis A antibodies is 
recommended for children >10 y.81 In addition, this vac
cine is endorsed for individuals with a high risk of HAV 
such as food handlers, travelers, and for any person 
wishing to obtain immunity.
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Concluding remarks

Across the presentations made in the sessions, close-out discus
sion points brainstorming, and recommendations continuously 
emphasized on the strong need for vaccination against hepatitis 
A in all children and continuously highlighted the strong track- 
record of single live attenuated vaccine for its proven strong 
efficacy, safety, and long-term immunogenicity mediated through 
strong anamnestic response. The benefits of live vaccine have 
been well established both in China and in India through robust 
scientific data and real-world experience. Considering the epide
miological shift in India and fear of multiple outbreaks across the 
country with morbidity and mortality, a strategy should be 
designed to include the vaccine in the national immunization 
schedule.
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Table 1. Description of seroprotection rate reported in long-term studies with live attenuated hepatitis a vaccine.

Study type Author Duration Region/Source

Subjects 
(No. of 

participants)
Age group 

(years)
Seroconversion at end 

of study (%)

Randomized Controlled Trials
Global scenario Zhang et al.64 3.5 y Zhengding County and the Jiaoqu District of 

Shijiazhuang city, China
37,000 1–8 94.4

Xu et al.65 3 y Guanxi, Hebei and Shanghai, China 457,251 3–13 75–80
Wang et al.50 8 y Zhengding, Hebei province, China 3515 1–12 72
Zhuang et al.66 15 y Shengsi county and Jiaojiang city in Zhejiang 

province, China
220 1–13 81.3

Liu et al.67 1 y Zhengding, China 924 1.5–6 91
Liu et al.68 3 y Nanchang City, China 239 16–21 65
Ma et al.69 1 y Xiangshui County, Jiangsu Province, China 3000 1.5–16 98
Luo et al.70 3 y Jiangsu Province, China 3000 1.5–16 98.08

Indian scenario Faridi et al.62 1 y Delhi, Mumbai, Kolkata and 
Chennai (India)

505 1.5–5 97.9

Mitra et al.63 5 y Kolkata, Delhi, Mumbai and Chennai (India) 343 1.5–5 96

Cohort studies
Global scenario Wang et al.71 24  

months
Fudan, China 42 1–15 100

Liu et al.72 7 y Jingyuan County, Gansu Province 211 3–13 100
Zheng et al.73 1 y Chinese mainland 211 3–13 100
Mao et al.51 4 y Shaoxing County, China 228 1–15 100
Zhuang et al.74 10 y Shengsi county and Jiaojiang city in Zhejiang 

province, China
161,618 1–15 80.2

Zhuang et al.75 10 y Shengsi county and 
Jiaojiang city, Zhejiang Province, eastern coast 
of China

220 1–3 80.2

Wang et al.76 1 y Chinese mainland 42 1–15 100
Chen et al.58 17 y 24 villages in China 3515 1–12 62%

Indian scenario Bhave et al.59 2  
months

Pune, India 143 1–12 95.8

Bhave et al.60 30  
months

Pune, India 143 1–12 87.8

Bhave et al.77 8 weeks Pune, India 140 1–12 99
Bhave et al.61 10 y Pune, India 143 1–12 98.15
Bhave et al.78 15 y Pune, India 143 1–12 94 (96%)

HUMAN VACCINES & IMMUNOTHERAPEUTICS 5



India Partnership (NIPI) etc. He has been invited as Infant & Young 
Child Feeding Counselling (IYCF) Consultant/Course Director by the 
UNICEF and WHO to several Asian and Arab countries. Prof Faridi 
has published two textbooks and contributed 25 chapters in the books. 
He has been nominated as Convener by the Indian Academy of 
Pediatrics IYCF Chapter to write National Guidelines on 
Complementary Feeding in 2023. He has participated in many vac
cines and drugs trials. Prof Faridi is a Visiting Professor to multiple 
international institutes. He has delivered several prestigious orations, 
received many awards, published >200 scientific research papers, 
guided >100 postgraduate students for theses research work and is a 
reviewer to 20 journals. He has 3984 citations and an h-index of 36 
and i-10 index of 88 to his credit on date. His Research Interest Score 
is 1724. With membership of many Institution Ethics Committees, Dr 
Faridi is an Associate Editor of Human Vaccines & 
Immunotherapeutics. He is a Fellow of Indian Academy of Pediatrics 
(FIAP), National Neonatology Forum of India (FNNF) and Fellow of 
International College of Nutrition (FICN) and WHO Course Director 
of Infant & Young Child Feeding Counselling Course.

Dr. Sheila Bhave is a renowned name in paediatrics in India. She holds a 
vast 42 years of experience in paediatric consulting, new born care, 
vaccination, immunization and neonatal nursing and treatments. Dr. 
Bhave is currently associated with KEM Hospital, Pune as a consultant 
paediatrician. Before that, she held the Honorary Professor position at B J 
Medical College, Pune. She is also a member of Medical Council of India 
(MCI). Aside the clinical practice, Dr. Bhave is a pioneer in paediatric 
research. Her research works have been published across various peer- 
reviewed journals. She has participated in numerous clinical trials as 
principal investigator. Her expertise in vaccination/ immunization and 
new paediatric treatments and therapies has brought an innovative 
approach to treat different paediatric populations with comprised 
immunity.

Dr. Apurba Ghosh is the Executive Director and Professor at Institute of 
Child Health, a leading children hospital in eastern region of India. Since 
1979, Dr. Ghosh has been a leading name in Indian paediatrics practice. 
With a special interest in dysmorphology and growth-related disorders in 
children, endocrinological disorders, genetic conditions and rare diseases, 
Dr. Ghosh has successfully treated numerous rare cases. He has been a 
fellow member of Royal College of Paediatrics and Child Health and 
Indian Academy of Paediatrics. He is also a member of Royal College of 
Physicians (Edinburgh). Beside his clinical practice, Dr. Ghosh has 
devoted a significant time in clinical research. He has participated in 
numerous global as well as Indian clinical trials of Phase II to IV as a 
principal investigator. His research works have been published in many 
renowned international, national and state medical journals such as The 
Journal of Paediatrics, Rheumatology International, Infectious Disease 
Journal and many more.

Dr. S. Balasubramanian is a Visiting Consultant in Pediatrics & Former 
Medical Director at the Kanchi Kamakoti CHILDS Trust Hospital, 
Chennai, and a Trustee of the CHILDS Trust Medical Research 
Foundation. He is a former Professor of Pediatrics – SRMC & RI, 
Chennai, and an Honorary Pediatrician, Southern Railway 
Headquarters Hospital, Chennai. He has also been the Chairperson of 
IAP Infectious Diseases Chapter 2022, the Convenor of IAP ACVIP 2018- 
19, and Advisor of IAP ACVIP 2020-21. He is a distinguished DNB 
Teacher Awardee – NBE 2014, and a Lifetime Achievement Awardee of 
Dr MGR Medical University, Tamil Nadu. He is also an FIAP & MNAMS 
Awardee. Dr. Balasubramanian has 150 indexed publications and has 
delivered 40 orations and over 500 sessions in IAP Forums & over 500 
PG Sessions. He is the IAP IDC Fellowship Coordinator at KKCTH, 
Chennai. His areas of interest include pediatric infectious diseases, PG 
teaching, vaccine research, and COVID-19.

Dr. Vidya Arankalle is a Senior Scientist and Head of Translational 
Virology at IRSHA, an Ex-Agharkar Chair of the Agharkar Research 
Institute, Pune, an Ex-ICMR Consultant, and Ex-Director-Grade- 
Scientist and Group Leader of Hepatitis at the National Institute of 
Virology, Pune. She is a Fellow of the Indian National Science 
Academy, Indian Academy of Sciences, National Academy of Sciences 

of India. She is rated as one of the top 2% of global scientists by four 
consecutive surveys conducted by the Stanford University. She is an 
expert in the field of virology and vaccinology with over 200 publications 
to her credit.

Dr. Raju Shah is one of the most reputed pediatricians of Ahmedabad, 
India. He has over four decades of experience in neonatology and pae
diatrics and is an expert in treating infectious diseases, medical education, 
general paediatrics, vaccinations, and neonatology. He is the first to 
establish a private sector NICU and PICU with ventilators in North and 
central Gujarat. He is a pioneer in the field of Neonatology, Pediatric 
Intensive Care and Infectious diseases in Gujarat. He has an experience of 
more than 40 years in the field of Paediatrics and Neonatology. He is the 
Medical Director at Ankur Institute of Child Health. He was the Former 
Professor and Head of Department at GCS Medical College, Ahmedabad. 
He was the National president of IAP during 2005 and President of 
Pediatric Association of SAARC from 2005 to 2008.

Dr. Amar Jeet Chitkara is a Senior Director of Pediatrics with over 46 
years of experience. He is the Chairperson of IAP, Infectious Diseases 
Chapter (2014). His interests include pediatric infectious diseases and 
vaccinology. He hold the following memberships: Asian Society for 
Pediatric Infectious Diseases (ASPID) (1999), Indian Academy of 
Pediatrics Committee on Immunization (IAPCOI) (2000 - 2002) (2010 - 
2012), Founding Member- Influenza Foundation of India (IFI), and 
Editorial Board Member of Indian Pediatrics, Journal of Pediatrics 
Infectious Diseases (Turkey), and Pediatrics Today.

Dr. Arun Wadhwa is a Consultant Paediatrician, in practice for 32 years. 
He is a Visiting consultant at the Rainbow Children’s Hospital. He is a 
National Trainer for IAP Vaccinology Course, Strides and fever module, a 
National trainer for CASPER Asthma training module, and a Chief 
Patron of NGO iCare. Dr. Wadhwa is the Clinical Director of Special 
Olympics Bharat. He was the President 2023 and Founder Secretary of 
IAP SDB Study Group and NZ EB of CMIC chapter 2021-22, Delhi IAP 
EB twice. He has authored numerous publications in National and inter
national Journals and book chapters in IAP textbooks. He is also an Editor 
of several books.

Dr. Jaydeep Chaudhry is a Professor at the Department of Pediatrics, 
Institute of Child Health, Kolkata. He has also been the Vice President 
(EZ) Central IAP 2019, Chairperson of IAP Infectious Diseases Chapter 
2020, and Convener of IAP ACVIP 2015-16. He is the editor and author 
of several textbooks.

Dr. Ramesh Srinivasan is a distinguished Paediatric Gastroenterology 
with 23 years of experience in the medical field. He is proficient in 
multiple languages, ensuring effective communication with a diverse 
range of patients. He is known for his patient-centric approach, empha
sizing the importance of understanding each patient’s unique needs and 
medical history. Dedicated to staying updated with advancements in his 
field, Dr Srinivasan actively collaborates with other healthcare profes
sionals to provide comprehensive care. His commitment to improving 
health outcomes continues to leave a lasting impact on the lives of his 
patients. His special interests include diagnostic and interventional endo
scopy, gastroenterology , inflammatory bowel disease, enteral feeding 
support and nutrition, food allergy, liver diseases including transplant 
Hepatology, and evidence based gastroenterology.

Dr. M. Surendranath is the HOD of Pediatrics at the Vijay Marie Hospital 
, Hyderabad,Vice President of CIAP 2019, FIAP 2022, and President 
PATS 202. He is EB member CIAP 2014,2016, a Life member of IAP 
since 1988, a Life member NNF and IMA, and a Life member of The 
Indian College of Allergy, Asthma and Applied Immunology. He has been 
the vice President of Twin Cities Branch IAP 2009, Secretary NNF AP & 
Telangana State chapter 2016- 2017, Joint Secretary &Treasurer Family 
Benefit Society IAP 2011-2017, Secretary FBS 2017-2020, Treasurer 
Pediatric Academy of Telangana, Trainer for NRP Advanced and Basic, 
Mini Respire , HOPE, RAP, ATM, COPP, EPID, All about the fever, 
Vaccinology for Practicing Pediatrician. Dr. Surendranath is the 
Coordinator for Rational Antibiotic Practice and Faculty for more than 
100 NRP courses conducted in AP and Telangana in India. He has 
conducted many school heath camp as IAP member. He has acted as 

6 N. SHAH ET AL.



the co-chairperson of scientific committee APCP Pedicon 2016. He has 
been a member of ACVIP IAP 2017, contributed many chapters in 
vaccinology books, acted as the Organizing secretary of NCPID 2019, 
and Organizing Secretary of Vaccicon 2016 & Vaccindicon 2021, and 
TCB PATSCON 2021.

Dr. Amita Sapru  is a pediatrician and an ardent researcher. She has 
worked in the field of clinical research since past twenty years, being 
involved in the conduct of studies about safety and immunogenicity of 
many new vaccines. She is involved in the conduct of a study on the long 
term immunogenicity of a live attenuated hepatitis A vaccine.

Dr. Monjori Mitra is an academician, researcher, author, editor, and a 
coveted office-bearer of the Indian Academy of Paediatrics (IAP) since 10  
y; she has functioned as a member in the Committee of Immunization and 
as the Vice Chairperson of National Infectious Disease Chapter. She is a 
Professor at the Institute of Child Health, a leading hospital in the east 
zone of India. She has participated as a principal investigator in numerous 
global and domestic clinical trials, including regulatory studies in India. 
She is a pioneer researcher in the field of vaccines and is a member of 
numerous national and international advisory boards and working group 
committees on immunization guidelines. She is also a member of the Asia 
Pacific Pediatric Association Technical Advisory Group for 
Immunization. Dr. Mitra has authored several publications in peer- 
reviewed journals and text books on pediatric indications.

ORCID

M.M.A. Faridi http://orcid.org/0000-0002-9109-8677

Acknowledgments

The authors would like to acknowledge the support of Medclin Research 
Pvt. Ltd. for the manuscript development.

Ethics statement

All experts who participated in the Hepatitis A expert opinion board meet 
2024 were the investigators of clinical trials as well as authors of articles in 
peer-reviewed journals; these trials were all conducted after obtaining 
approval from ethics committees at individual institutes. This article contains 
discussion of those studies only; no unpublished data was discussed. This 
article does not report any study involving human participants or animals. 
Therefore, ethical approval was not required.

References

1. Castaneda D, Gonzalez AJ, Alomari M, Tandon K, Zervos XB. 
From hepatitis A to E: a critical review of viral hepatitis. World 
J Gastroenterol. 2021;27(16):1691. doi:10.3748/wjg.v27.i16.1691  .

2. Ramasamy S, Raghavan B, Pavithran S, Misra S, Susindran B, 
Lahariya C. Eliminating viral hepatitis from India and Southeast 
Asia by 2030: challenges and ways forward. Preventative Med: Res 
& Rev. 2024;1(2):84–89. doi:10.4103/PMRR.PMRR_2_23  .

3. Kumar D, Peter RM, Joseph A, Kosalram K, Kaur H. Prevalence of 
viral hepatitis infection in India: a systematic review and 
meta-analysis. J Educ And Health Promot. 2023;12(1):103. 
doi:10.4103/jehp.jehp_1005_22  .

4. Van Damme P, Pintó RM, Feng Z, Cui F, Gentile A, Shouval D. 
Hepatitis A virus infection. Nat Rev Dis Primers. 2023;9(1):51. 
doi:10.1038/s41572-023-00461-2  .

5. Andani A, Bunge E, Kassianos G, Eeuwijk J, Mellou K, Van 
Damme P, Mukherjee P, Steffen R. Hepatitis A occurrence and 
outbreaks in Europe over the past two decades: a systematic 
review. J Viral Hepat. 2023;30(6):497–511. doi:10.1111/jvh.13821  .

6. Olaimat AN, Taybeh AO, Al-Nabulsi A, Al-Holy M, 
Hatmal MMM, Alzyoud J, Aolymat I, Abughoush MH, 
Shahbaz H, Alzyoud A, Osaili T. Common and potential emerging 

foodborne viruses: a comprehensive review. Life. 2024;14(2):190. 
doi:10.3390/life14020190  .

7. World Health Organization (WHO). Global progress report on 
HIV, viral hepatitis, and sexually transmitted infections. Geneva: 
WHO. 2021. https://www.who.int .

8. Zuin M, Caserta C, Romanò L, Mele A, Zanetti A, Cannatelli R, 
Battezzati PM, Tagliacarne C, Amante A, Marcucci F, et al. 
Seroepidemiology of HEV and HAV in two populations with 
different socio-economic levels and hygienic/sanitary conditions. 
Eur J Clin Microbiol Infect Dis. 2017;36(3):479–485. doi:10.1007/ 
s10096-016-2821-7  .

9. Dandekar PD. Journey with jaundice: a narrative review on the 
global health perspective of hepatitis A virus and its impact on the 
modern world. Emerging Hum Viral Dis, Volume II: Encephalitic, 
Gastroenteric, And Immunodeficiency Viral Infections. 2024; 
493–507.

10. Devarbhavi H, Asrani SK, Arab JP, Nartey YA, Pose E, Kamath PS. 
Global burden of liver disease: 2023 update. J Hepatol. 2023;79 
(2):516–537. doi:10.1016/j.jhep.2023.03.017  .

11. Murhekar MV, Ashok M, Kanagasabai K, Joshua V, Ravi M, 
Sabarinathan R, Kirubakaran BK, Ramachandran V, Shete V, 
Gupta N, Mehendale SM. Epidemiology of hepatitis A and hepa
titis E based on laboratory surveillance data—India, 2014–2017. 
The Am J Trop Med And Hyg. 2018;99(4):1058. doi:10.4269/ 
ajtmh.18-0232  .

12. Agrawal A, Singh S, Kolhapure S, Hoet B, Arankalle V, Mitra M. 
Increasing burden of hepatitis A in adolescents and adults and the 
need for long-term protection: a review from the Indian 
subcontinent. Infect Dis Ther. 2019;8(4):483–497. doi:10.1007/ 
s40121-019-00270-9  .

13. Roy A, Kulkarni AV, Goenka MK. Severe acute hepatitis due to 
hepatitis a virus in adults: further evidence and a clarion call. 
Indian J Gastroenterol. 2024; 1–2. doi:10.1007/s12664-024- 
01655-6  .

14. Cooke GS, Flower B, Cunningham E, Marshall AD, Lazarus JV, 
Palayew A, Jia JW, Aggarwal R, Al-Mahtab M, Tanaka Y, 
Jeong S-H. Progress towards elimination of viral hepatitis: 
a lancet gastroenterology & hepatology commission update. The 
Lancet Gastroenterol & Hepatol. 2024;9(4):346–365. doi:10.1016/ 
S2468-1253(23)00321-7  .

15. Gurav YK, Bagepally BS, Chitpim N, Sobhonslidsuk A, Gupte MD, 
Chaikledkaew U, Thakkinstian A, Thavorncharoensap M. Cost- 
effective analysis of hepatitis a vaccination in Kerala state, India. 
PLoS One. 2024;19(6):e0306293. doi:10.1371/journal.pone. 
0306293  .

16. Raya S, Tandukar S, Kattel HP, Sharma S, Sangsanont J, 
Sirikanchana K, Ngo HTT, Inson JGM, Enriquez MLD, 
Alam ZF, Setiyawan AS. Prevalence of hepatitis A and 
E viruses in wastewater in Asian countries. Sci Of The Total 
Environ. 2024;951:175473. doi:10.1016/j.scitotenv.2024.175473 
.

17. Gloriani NG, de Paz-Silava SLM, Allison RD, Takashima Y, 
Avagyan T. The shifting epidemiology of hepatitis a in the world 
health organization western pacific region. Vaccines. 2024;12 
(2):204. doi:10.3390/vaccines12020204  .

18. World Health Organization. WHO position paper on hepatitis 
a vaccines. 2022 [accessed 2024 May 29]. https://www.who.int/ 
publications/i/item/who-wer9740-493-512 .

19. Wasuwanich P, So JM, Rajborirug S, Karnsakul W. Hepatitis 
a hospitalisations in the United States and risk factors for inpatient 
mortality: a nationwide population study, 1998–2020. J Viral 
Hepat. 2024;31(2):88–95. doi:10.1111/jvh.13902  .

20. Xiao W, Zhao J, Chen Y, Liu X, Xu C, Zhang J, Qian Y, Xia Q. 
Global burden and trends of acute viral hepatitis among children 
and adolescents from 1990 to 2019: a systematic analysis of the 
global burden of disease study 2019. Hepatol Int. 2024;18 
(3):917–928. doi:10.1007/s12072-024-10640-2  .

21. Shenoy B, Andani A, Kolhapure S, Agrawal A, Mazumdar J. 
Endemicity change of hepatitis a infection necessitates vaccination 
in food handlers: an Indian perspective. Hum Vaccines & 

HUMAN VACCINES & IMMUNOTHERAPEUTICS 7

https://doi.org/10.3748/wjg.v27.i16.1691
https://doi.org/10.4103/PMRR.PMRR_2_23
https://doi.org/10.4103/jehp.jehp_1005_22
https://doi.org/10.1038/s41572-023-00461-2
https://doi.org/10.1111/jvh.13821
https://doi.org/10.3390/life14020190
https://www.who.int
https://doi.org/10.1007/s10096-016-2821-7
https://doi.org/10.1007/s10096-016-2821-7
https://doi.org/10.1016/j.jhep.2023.03.017
https://doi.org/10.4269/ajtmh.18-0232
https://doi.org/10.4269/ajtmh.18-0232
https://doi.org/10.1007/s40121-019-00270-9
https://doi.org/10.1007/s40121-019-00270-9
https://doi.org/10.1007/s12664-024-01655-6
https://doi.org/10.1007/s12664-024-01655-6
https://doi.org/10.1016/S2468-1253(23)00321-7
https://doi.org/10.1016/S2468-1253(23)00321-7
https://doi.org/10.1371/journal.pone.0306293
https://doi.org/10.1371/journal.pone.0306293
https://doi.org/10.1016/j.scitotenv.2024.175473
https://doi.org/10.3390/vaccines12020204
https://www.who.int/publications/i/item/who-wer9740-493-512
https://www.who.int/publications/i/item/who-wer9740-493-512
https://doi.org/10.1111/jvh.13902
https://doi.org/10.1007/s12072-024-10640-2


Immunotherapeut. 2022;18(1):1868820. doi:10.1080/21645515. 
2020.1868820  .

22. Arankalle VA, Tsarev SA, Chadha MS, Alling DW, Emerson SU, 
Banerjee K, Purcell RH. Age-specific prevalence of antibodies to 
hepatitis A and E viruses in Pune, India, 1982 and 1992. J Infect 
Dis. 1995;171(2):447–450. doi:10.1093/infdis/171.2.447  .

23. Mitra V, Arankalle M, Bhave S, Ghosh A, Balasubramanian S, 
Chatterjee S, Roy S, Chatterjee S, Kadhe G, Mane A, Roy S. 
Changing epidemiology of hepatitis a virus in Indian 
children. Vaccine: Devel And Ther. 2014; 7–13. doi:10.2147/ 
VDT.S53324  .

24. Arankalle V, Tiraki D, Kulkarni R, Palkar S, Malshe N, Lalwani S, 
Mishra A. Age-stratified anti- HAV positivity in Pune, India 
after two decades: has voluntary vaccination impacted overall 
exposure to HAV? J Viral Hepat. 2019;26(6):757–760. doi:10. 
1111/jvh.13074  .

25. Vaidya SR, Chitambar SD, Arankalle VA. Polymerase chain 
reaction-based prevalence of hepatitis A, hepatitis E and TT 
viruses in sewage from an endemic area. J Hepatol. 2002;37 
(1):131–136. doi:10.1016/S0168-8278(02)00106-X  .

26. Chadha MS, Walimbe AM, Chobe LP, Arankalle VA. Comparison 
of etiology of sporadic acute and fulminant viral hepatitis in 
hospitalized patients in Pune, India during 1978-81 and 1994-97. 
Indian J Gastroenterol. 2003;22:11–15.

27. Chadha MS, Chitambar SD, Shaikh NJ, Arankalle VA. Exposure of 
Indian children to hepatitis a virus & vaccination age. Indian 
J Med Res. 1999;109:11.

28. Chitambar SD, Chadha MS, Joshi MS, Arankalle VA. Prevalence of 
hepatitis a antibodies in western Indian population: changing 
pattern. Southeast Asian J Trop Med And Public Health. 1999;30 
(2):273–276.

29. Deoshatwar AR, Gurav YK, Lole KS. Declining trends in hepatitis 
a seroprevalence over the past two decades, 1998–2017, in Pune, 
Western India. Epidemiol Infect. 2020;148:e121. doi:10.1017/ 
S0950268820000953  .

30. Raju B, Andani A, Kolhapure S, Agrawal A. Need for hepatitis 
a prevention in patients with chronic liver disease in the changing 
epidemiological setting of India. Hum Vaccines & 
Immunotherapeut. 2021;17(5):1520–1529. doi:10.1080/21645515. 
2020.1832408  .

31. Lole KS, Thorat NC, Bhukya PL, Ramdasi AY, Hundekar SL, 
Patil AR, Shelkande SD, Sapkal GN. Circulation of a single hepa
titis a virus genotype IIIA with two distinct clusters in different 
states of India. Indian J Med Microbiol. 2023;43:96–100. doi:10. 
1016/j.ijmmb.2022.11.003  .

32. Grover M, Gupta E, Samal J, Prasad M, Prabhakar T, Chhabra R, 
Agarwal R, Raghuvanshi BB, Sharma MK, Alam S. Rising trend of 
symptomatic infections due to hepatitis a virus infection in ado
lescent and adult age group: an observational study from a tertiary 
care liver institute in India. Indian J Med Microbiol. 
2024;50:100653. doi:10.1016/j.ijmmb.2024.100653  .

33. Das K, Jain A, Gupta S, Kapoor S, Gupta RK, Chakravorty A, 
Kar P. The changing epidemiological pattern of hepatitis a in an 
urban population of India: emergence of a trend similar to the 
European countries. Eur J Epidemiol. 2000;16(6):507–510. doi:10. 
1023/A:1007628021661  .

34. Gripenberg M, D’Cor NA, L’Azou M, Marsh G, Druelles S, 
Nealon J. Changing sero-epidemiology of hepatitis a in Asia 
Pacific countries: a systematic review. Int J Infect Dis. 
2018;68:13–17. doi:10.1016/j.ijid.2017.12.021  .

35. Mathur P, Arora NK. Epidemiological transition of hepatitis a in 
India: issues for vaccination in developing countries. Indian J Med 
Res. 2008;128(6):699–704.

36. Gupta A, Chawla Y. Changing epidemiology of hepatitis a 
infection. Indian J Med Res. 2008;128(1):7–9.

37. Chauhan S, Agarwal J, Jain A, Sawlani KK, Gupta P, Goel A, 
Verma N, Himanshu D. Status of adult immunity to hepatitis 
a virus in healthcare workers from a tertiary care hospital in 
north India. Indian J Med Res. 2019;150(5):508–511. doi:10. 
4103/ijmr.IJMR_787_18  .

38. Gurav YK, Babu GR, Vinu KP, Lole KS. Suspected spread of 
hepatitis a virus from a restaurant among adults in rural area of 
the Kerala state, India. Epidemiol Infect. 2019;147:e210. doi:10. 
1017/S0950268819000967  .

39. Roy A, Ghoshal UC, Kulkarni AV, Lohia K, Tiwary I, Tiwari S, 
Tewari A, Sonthalia N, Goenka MK. Determinants, profile and 
outcomes of hepatitis a virus–associated severe acute liver injury in 
adults. Indian J Gastroenterol. 2024;43(2):505–512. doi:10.1007/ 
s12664-024-01577-3  .

40. Zhu J, Feng Z. Viral hepatitis A and E. In: Tang YW, editor. 
Molecular medical microbiology. Academic Press; 2024. p. 
2311–2319.

41. Lesmanawati DAS, Adam DC, Hooshmand E, Moa A, 
Kunasekaran MP, MacIntyre CR. The global epidemiology of 
hepatitis a outbreaks 2016-2018 and the utility of EpiWATCH as 
a rapid epidemic intelligence service. Global Biosecur. 2021;3(1). 
doi:10.31646/gbio.100  .

42. Rakesh PS, Sherin D, Sankar H, Shaji M, Subhagan S, Salila S. 
Investigating a community-wide outbreak of hepatitis a in India. 
J Global Infect Dis. 2014;6(2):59–64. doi:10.4103/0974-777X. 
132040  .

43. Vaughan G, Rossi LMG, Forbi JC, de Paula VS, Purdy MA, Xia G, 
Khudyakov YE. Hepatitis a virus: host interactions, molecular 
epidemiology and evolution. Infect, Genet And Evol. 
2014;21:227–243. doi:10.1016/j.meegid.2013.10.023  .

44. Mücke MM, Zeuzem S. The recent outbreak of acute severe hepa
titis in children of unknown origin–what is known so far. 
J Hepatol. 2022;77(1):237–242. doi:10.1016/j.jhep.2022.05.001  .

45. Li M, Jiang L, Liu S, Xu P, Wei H, Li Y, Guo C, Zhu L, Zhao B, 
Liu Y, et al. Clinicopathological characteristics of 3 probable 
pediatric cases with acute severe hepatitis of unknown aetiology. 
New Microbes And New Infections. 2024;56:101203. doi:10.1016/j. 
nmni.2023.101203  .

46. Lindstrand A, Cherian T, Chang-Blanc D, Feikin D, O’Brien KL. 
The world of immunization: achievements, challenges, and strate
gic vision for the next decade. The J Infect Dis. 2021;224 
(Supplement_4):S452–S467. doi:10.1093/infdis/jiab284  .

47. Xu ZY, Wang XY. Live attenuated hepatitis a vaccines developed 
in China. Hum Vaccines & Immunotherapeut. 2014;10 
(3):659–666. doi:10.4161/hv.27124  .

48. Shah N, Faridi MMA, Mitra M, Bavdekar A, Karadkhele A, 
Puppalwar G, Jain R. Review of long term immunogenicity and 
tolerability of live hepatitis a vaccine. Hum Vaccines & 
Immunotherapeut. 2020;16(11):2816–2821. doi:10.1080/ 
21645515.2020.1741997  .

49. Wang XY, Xu ZY, Ma JC, von Seidlein L, Zhang Y, Hao ZY, 
Han OP, Zhang Y-L, Tian M-Y, Ouyang P-Y, et al. Long-term 
immunogenicity after single and booster dose of a live attenuated 
hepatitis a vaccine: results from 8-year follow-up. Vaccine. 2007;25 
(3):446–449. doi:10.1016/j.vaccine.2006.08.004  .

50. Mao JS, Chai SA, Xie RY, Chen NL, Jiang Q, Zhu XZ, Zhang SY, 
Huang HY, Mao HW, Bao XN, et al. Further evaluation of the 
safety and protective efficacy of live attenuated hepatitis a vaccine 
(H2-strain) in humans. Vaccine. 1997;15(9):944–947. doi:10.1016/ 
S0264-410X(96)00304-0  .

51. Irving GJ, Holden J, Yang R, Pope D. Hepatitis a immunisation in 
persons not previously exposed to hepatitis a. Cochrane Database 
Of Systematic Rev. 2012;7. doi:10.1002/14651858.CD009051.pub2  .

52. Fangcheng Z, Xuanyi W, Mingding C, Liming J, Jie W, Qi J, 
Yuanping G, Wen Q, Yajuan X, Jiangsen M. Era of vaccination 
heralds a decline in incidence of hepatitis a in high-risk groups in 
China. Hepat Mon. 2012;12(2):100. doi:10.5812/hepatmon.4907  .

53. Wang F, Sun X, Wang F, Zheng H, Jia Z, Zhang G, Bi S, Miao N, 
Zhang S, Cui F, et al. Changing epidemiology of hepatitis a in 
China: evidence from three national serological surveys and the 
national notifiable disease reporting system. Hepatol. 2021;73 
(4):1251–1260. doi:10.1002/hep.31429  .

54. Xiaojin S, Rodewald LE, Guomin Z, Hui Z, Ning M, Fuzhen W, 
Zundong Y. Long-term seropositivity, safety, and impact of inac
tivated and live, attenuated hepatitis a vaccines in China–a cross- 

8 N. SHAH ET AL.

https://doi.org/10.1080/21645515.2020.1868820
https://doi.org/10.1080/21645515.2020.1868820
https://doi.org/10.1093/infdis/171.2.447
https://doi.org/10.2147/VDT.S53324
https://doi.org/10.2147/VDT.S53324
https://doi.org/10.1111/jvh.13074
https://doi.org/10.1111/jvh.13074
https://doi.org/10.1016/S0168-8278(02)00106-X
https://doi.org/10.1017/S0950268820000953
https://doi.org/10.1017/S0950268820000953
https://doi.org/10.1080/21645515.2020.1832408
https://doi.org/10.1080/21645515.2020.1832408
https://doi.org/10.1016/j.ijmmb.2022.11.003
https://doi.org/10.1016/j.ijmmb.2022.11.003
https://doi.org/10.1016/j.ijmmb.2024.100653
https://doi.org/10.1023/A:1007628021661
https://doi.org/10.1023/A:1007628021661
https://doi.org/10.1016/j.ijid.2017.12.021
https://doi.org/10.4103/ijmr.IJMR_787_18
https://doi.org/10.4103/ijmr.IJMR_787_18
https://doi.org/10.1017/S0950268819000967
https://doi.org/10.1017/S0950268819000967
https://doi.org/10.1007/s12664-024-01577-3
https://doi.org/10.1007/s12664-024-01577-3
https://doi.org/10.31646/gbio.100
https://doi.org/10.4103/0974-777X.132040
https://doi.org/10.4103/0974-777X.132040
https://doi.org/10.1016/j.meegid.2013.10.023
https://doi.org/10.1016/j.jhep.2022.05.001
https://doi.org/10.1016/j.nmni.2023.101203
https://doi.org/10.1016/j.nmni.2023.101203
https://doi.org/10.1093/infdis/jiab284
https://doi.org/10.4161/hv.27124
https://doi.org/10.1080/21645515.2020.1741997
https://doi.org/10.1080/21645515.2020.1741997
https://doi.org/10.1016/j.vaccine.2006.08.004
https://doi.org/10.1016/S0264-410X(96)00304-0
https://doi.org/10.1016/S0264-410X(96)00304-0
https://doi.org/10.1002/14651858.CD009051.pub2
https://doi.org/10.5812/hepatmon.4907
https://doi.org/10.1002/hep.31429


sectional study. Vaccine. 2020;38(52):8302–8309. doi:10.1016/j.vac 
cine.2020.11.019  .

55. Sun X, Wang F, Zheng H, Miao N, Yuan Q, Cui F, Yin Z, Zhang G, 
Levine H. The impact of expanded program on immunization with 
live attenuated and inactivated hepatitis a vaccines in China, 
2004–2016. Vaccine. 2018;36(10):1279–1284. doi:10.1016/j.vac 
cine.2018.01.043  .

56. Guo Y, Zhang L, Feng D, Zhao S, Liu Q, Xu J, Lu M, Li J, Zhang Y, 
Guo W. The impact of universal live attenuated hepatitis 
a vaccines in Henan, China, 2005–2018. Int J Infect Dis. 
2020;93:163–167. doi:10.1016/j.ijid.2020.02.001  .

57. Chen Y, Zhou CL, Zhang XJ, Hao ZY, Zhang YH, Wang SM, Ma J-C, 
Zhao G, Qiu C, Zhao Y-L, et al. Immune memory at 17-years of 
follow-up of a single dose of live attenuated hepatitis a vaccine. 
Vaccine. 2018;36(1):114–121. doi:10.1016/j.vaccine.2017.11.036  .

58. Bhave S, Bavdekar A, Madan Z, Jha R, Bhure S, Chaudhari J, 
Pandit A. Evaluation of immunogenicity and tolerability of a live 
attenuated hepatitis a vaccine in Indian children. Indian Pediatr. 
2006;43(11):983.

59. Bhave S, Bavdekar A, Sapru A, Bawangade S, Pandit A. 
Immunogenicity of single dose live attenuated hepatitis a 
vaccine. Indian Pediatr. 2011;48(2):135–137. doi:10.1007/s13312- 
011-0039-4  .

60. Bhave S, Sapru A, Bavdekar A, Kapatkar V, Mane A. Long-term 
immunogenicity of single dose of live attenuated hepatitis 
a vaccine in Indian children. Indian Pediatr. 2015;52(8):687–690. 
doi:10.1007/s13312-015-0697-8  .

61. Faridi MMA, Shah N, Ghosh TK, Sankaranarayanan VS, 
Arankalle V, Aggarwal A, Mitra M. Immunogenicity and safety 
of live attenuated hepatitis a vaccine: a multicentric study. Indian 
Pediatrics. 2009;46:29–34.

62. Mitra M, Shah N, Faridi MMA, Ghosh A, Sankaranarayanan VS, 
Aggarwal A, Chatterjee S, Bhattacharyya N, Kadhe G, Vishnoi G, 
et al. Long term follow-up study to evaluate immunogenicity and 
safety of a single dose of live attenuated hepatitis a vaccine in 
children. Hum Vaccines & Immunotherapeutics. 2015;11 
(5):1147–1152. doi:10.4161/21645515.2014.979646  .

63. Zhang Y, Liu X, Ma J. A field evaluation of the epidemiological 
efficacy of an attenuated live hepatitis a vaccine (H2 strain). 
Zhonghua yu Fang yi xue za zhi [Chin J Preventative Med]. 
2001;35(6):387–389.

64. Xu Z, Wang X, Li R, Meng Z, Zhang Y, Gong J, Ma J, Li Y, Zhao S, 
Li Y, et al. Immunogenicity and efficacy of two live attenuated 
hepatitis a vaccines (H(2) strains and LA-1 strains). Zhonghua Yi 
Xue Za Zhi. 2002;82:678–681.

65. Zhuang FC, Mao ZA, Jiang LM, Wu J, Chen YQ, Jiang Q, 
Chen NL, Chai SA, Mao JS. [Long-term immunogenicity and 
effectiveness of live attenuated hepatitis a vaccine (H2-strain)-a 
study on the result of 15 years’ follow up]. Zhonghua Liu Xing 
Bing Xue Za Zhi = Zhonghua Liuxingbingxue Zazhi. 2010;31 
(12):1332–1335.

66. Liu XE, Wushouer F, Gou A, Kuerban M, Li X, Sun Y, Zhang J, 
Liu Y, Li J, Zhuang H. Comparison of immunogenicity between 
inactivated and live attenuated hepatitis a vaccines: a single-blind, 
randomized, parallel-group clinical trial among children in 
Xinjiang Uighur autonomous region, China. Hum Vaccines & 
Immunotherapeutics. 2013;9(7):1460–1465. doi:10.4161/hv.24366  .

67. Liu XE, Chen HY, Liao Z, Zhou Y, Wen H, Peng S, Liu Y, Li R, Li J, 
Zhuang H. Comparison of immunogenicity between inactivated 
and live attenuated hepatitis a vaccines among young adults: a 
3-year follow-up study. J Infect Dis. 2015;212(8):1232–1236. 
doi:10.1093/infdis/jiv213  .

68. Ma F, Yang J, Kang G, Sun Q, Lu P, Zhao Y, Wang Z, Luo J, 
Wang Z. Comparison of the safety and immunogenicity of live 
attenuated and inactivated hepatitis a vaccine in healthy Chinese 
children aged 18 months to 16 years: results from a randomized, 
parallel controlled, phase IV study. Clin Microbiol And Infect. 
2016;22(9):e811.9–e811.15. doi:10.1016/j.cmi.2016.06.004  .

69. Luo J, Wang X, Ma F, Kang G, Ding Z, Ye C, Pan Y, Zhao Y, 
Hong S, Chen J, et al. Long-term immunogenicity and immune 
persistence of live attenuated and inactivated hepatitis a vaccines: 
a report on additional observations from a phase IV study. Clin 
Microbiol And Infect. 2019;25(11):1422–1427. doi:10.1016/j.cmi. 
2018.11.005  .

70. Wang XY, Xu Z, Yao X, Tian M, Zhou L, He L, Wen Y. Immune 
responses of anti-hav in children vaccinated with live attenuated 
and inactivated hepatitis a vaccines. Vaccine. 2004;22(15–16): 
1941–1945. doi:10.1016/j.vaccine.2003.11.007  .

71. Liu HF, Zhang XJ, Zhang JL. Comparison of antibody persistence 
between live attenuated and inactivated hepatitis a vaccines. 
Zhongguo Yi Miao He Mian Yi. 2009;15:300–303.

72. Zheng H, Cui FQ. [The immunogenicity and impact factors of 
hepatitis a attenuated live vaccine and inactivated vaccine]. 
Zhongguo yi miao he mian yi. Zhongguo yi miao he mian yi. 
2009;15(4):371–374.

73. Zhuang F, Jiang Q, Gong Y. [Epidemiological effects of live atte
nuated hepatitis a vaccine (H(2)-strain): results of a 10-year obser
vation]. Zhonghua Liu Xing Bing Xue Za Zhi. 2001;22:188–190.

74. Zhuang FC, Qian W, Mao ZA, Gong YP, Jiang Q, Jiang LM, 
Chen NL, Chai SA, Mao JS. Presistent efficacy of live attenuated 
hepatitis a vaccines H2-strian: after a mass vaccination. Chin Med 
J. 2005;118:1851–1856.

75. Wang X, Ma J, Zhang Y, Han C, Xing Z, Chen J, Zhao S, Gu H, 
Xu Z. [Primary study on immunologic effect of live attenuated 
hepatitis a vaccine (H2 strain) after booster dose] Zhonghua Liu 
Xing Bing Xue Za Zhi. 2000;21:124–127.

76. Mitra M, Bhave S, Ghosh A, Sapru A, Chatterjee S, 
Bhattacharya N, Kadhe G, Mane A, Roy S. Immunogenicity and 
safety of live attenuated hepatitis A vaccine (Biovac-A™) in healthy 
Indian children. VDT. 2013; 1–6. doi:10.2147/VDT.S52736  .

77. Bhave S, Sapru A, Bavdekar A, Jain R, Debnath K, Kapatkar V. 
Long term immunogenicity of single dose of live attenuated hepa
titis a vaccine in Indian children — results of 15-year follow-up. 
Indian Pediatr. 2021;58(8):749–752. doi:10.1007/s13312-021- 
2285-4  .

78. Kanda T, Sasaki‐Tanaka R, Ishii K, Suzuki R, Inoue J, Tsuchiya A, 
Nakamoto S, Abe R, Fujiwara K, Yokosuka O, et al. Recent 
advances in hepatitis a virus research and clinical practice guide
lines for hepatitis a virus infection in Japan. Hepatol Res. 2024;54 
(1):4–23. doi:10.1111/hepr.13983  .

79. Arankalle VA, Chadha MS. Who should receive hepatitis a 
vaccine? J Viral Hepat. 2003;10(3):157–158. doi:10.1046/j.1365- 
2893.2003.00422.x  .

80. Chatarjee K, Kinjawadekar U, Saxena V, Basavaraja15 GV. Indian 
academy of pediatrics (IAP) advisory committee on vaccines and 
immunization practices (ACVIP): recommended immunization 
schedule (2023) and update on immunization for children aged 0 
through 18 years. Indian Pediatr. 2024 Feb;61(2):113–25.

81. Rao MIS, Kasi SG, Dhir SK, Wadhwa A, Rajsekhar B, Kumar CM, 
Lalwani S, Shenoy B, Kesavan TMA, Kalyani S, et al. Indian 
Academy of Pediatrics (IAP) advisory committee on vaccines 
and immunization practices (ACVIP): recommended immuniza
tion schedule (2023) and update on immunization for children 
aged 0 through 18 years. Indian Pediatr. 2024;61(2):113–125. 
doi:10.1007/s13312-024-3104-5.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 9

https://doi.org/10.1016/j.vaccine.2020.11.019
https://doi.org/10.1016/j.vaccine.2020.11.019
https://doi.org/10.1016/j.vaccine.2018.01.043
https://doi.org/10.1016/j.vaccine.2018.01.043
https://doi.org/10.1016/j.ijid.2020.02.001
https://doi.org/10.1016/j.vaccine.2017.11.036
https://doi.org/10.1007/s13312-011-0039-4
https://doi.org/10.1007/s13312-011-0039-4
https://doi.org/10.1007/s13312-015-0697-8
https://doi.org/10.4161/21645515.2014.979646
https://doi.org/10.4161/hv.24366
https://doi.org/10.1093/infdis/jiv213
https://doi.org/10.1016/j.cmi.2016.06.004
https://doi.org/10.1016/j.cmi.2018.11.005
https://doi.org/10.1016/j.cmi.2018.11.005
https://doi.org/10.1016/j.vaccine.2003.11.007
https://doi.org/10.2147/VDT.S52736
https://doi.org/10.1007/s13312-021-2285-4
https://doi.org/10.1007/s13312-021-2285-4
https://doi.org/10.1111/hepr.13983
https://doi.org/10.1046/j.1365-2893.2003.00422.x
https://doi.org/10.1046/j.1365-2893.2003.00422.x
https://doi.org/10.1007/s13312-024-3104-5

	Abstract
	Background and context
	Need for consensus: perspectives from Indian subcontinent
	Scope and objectives of the advisory board meeting
	Summarized description of sessions
	Session 1: (a) Seroepidemiology of hepatitis A in India: changing scenario
	Changing epidemiology among children/infants
	Hepatitis A in adults
	Emergence of outbreaks of hepatitis A

	Session 1: (b) Unusual manifestations and co-infections in acute hepatitis in children
	Session 2: Long-term immunogenicity and immune persistence of live attenuated hepatitis A vaccine: Chinese and Indian studies
	Data from China
	Data from India


	Concluding remarks
	Disclosure statement
	Funding
	Notes on contributors
	ORCID
	Acknowledgments
	Ethics statement
	References

