
Introduction
Hepatitis B virus (HBV) infection is one of the most 
urgent public health concerns in the world. Significant 
differences nevertheless exist even though hepatitis B 
infection has decreased globally, especially among 
children under five, thanks to national immunization 

campaigns1. The hepatitis B virus (HBV) continues to 
pose a serious threat to public health around the world 
in spite of the stringent vaccination campaigns. 
Globally, both acute and chronic liver illnesses 
significantly increase the burden of disease and 
mortality2,3. According to the Centers for Disease 
Control and Prevention (CDC), HBV complications 
are the seventh most common cause of death 
worldwide3.
According to estimates from the World Health 
Organization (WHO), there were over 296 million 
chronic hepatitis B (CHB) sufferers globally in 20194. 
In the same year, around 1.5 million new HBV 

infections occurred, and an estimated 820,000 deaths, 
were primarily due to the complications such as 
cirrhosis and hepatocellular carcinoma (HCC)1,4. 
Transmission patterns of HBV infection vary by 
endemicity. In low-endemic regions, HBV spreads 
mainly through horizontal transmission among 
adolescents and young adults. On the other hand, 
infection is often acquired in early childhood, in highly 
endemic areas. Side by side, perinatal transmission is 
the most common route in Asia, Whereas in Africa, 
childhood horizontal transmission predominates5-7. The 
likelihood of becoming a chronic HBV carrier depends 
on the age of infection. Perinatal infection results in a 
90% risk of chronicity, while infection in infants and 
children under five carries a 25.0% to 30.0% risk. In 
contrast, fewer than 10% of infected adults develop 
chronic HBV5-6.
In 1981, the United States authorized the first HBV 
vaccine, which was made from human carrier plasma. 
The WHO suggested in 1991 that all nations should 
have universal HBV immunization by 19978. Since 
then, the majority of countries have included the HBV 
vaccine in their baby vaccination regimens. From less 
than 1% in 1990 to 30% in 2000, the global 
vaccination rate rose to almost 50.0% in 2004 and 
69.0% in 20089. Ninety-two percent (177 out of 193) 
of WHO member states have started HBV 
immunization campaigns by 200810. Although 
widespread vaccination has significantly reduced 
chronic HBV infection rates11 however, persistent 
barriers hinder complete HBV eradication, 
necessitating continued efforts to improve vaccine 
access and awareness globally. In this review, we 
evaluated the underlying reasons why the ultimate 
target for making a successful  Hepatitis B vaccination 
program is not being fulfilled.

Methodology
Method of Selecting Articles: We utilized 
comprehensive search strategies for this review across 
multiple databases like PubMed, BanglaJOL, Scopus, 
Academia.edu,  Web of Science, Google Scholar, 
ScienceDirect, and Embase. To gather the relevant 
literature, we searched using keywords such as 
“Hepatitis B infection”, “Hepatitis B vaccination”, 
“Hepatitis B elimination barrier”, and “Hepatitis B 
vaccination barrier”, and the best-matched papers were 
selected.  
Inclusion Criteria: Those studies were only included 
which were written in the abovementioned keywords 
and also written in English.

Exclusion Criteria: Those studies were not included 
which were written in other than English language, 
and also based on case reports, comparative studies, or 
not matched with our review topic.
Overall Outcome of the Search: For this writing, we 
selected 17 studies that were the best match. Those 
published articles were evaluated to see whether they 
fulfilled our writing objectives. First of all, the papers 
were selected by overlooking the paper’s abstract. 
Then, the full papers were looked at to understand 
whether they met our review’s inclusion criteria. And 
finally, we included and analyzed the relevant papers. 
At the same time, another 23 (other than the finally 
selected 17) studies that did not meet the inclusion 
criteria were excluded from our review.

Results
Overall review results: Of the 17 studies, 11 used a 
cross-sectional survey design, 2 publications utilized a 
qualitative study approach, and just one study used a 
retrospective methodology. There were two 
case-control studies and only one randomized 
controlled trial. The number of samples in each study 
ranged from 48 to 1026, with the retrospective study 
having the fewest samples of any study. The 
cross-sectional survey studies' samples varied the most 
between working sectors (businesspeople, permanent 
and part-time job holders, health care workers, foreign 
immigrants, institutional students, and also injectable 
drug users) and age groups (all ages) in community 
settings.
Identified reasons that are hampering the  Hepatitis B 
Vaccination: Ten reasons in all have been found that 
could prevent the global hepatitis B immunization 
campaign from being effective. Each region has its 
own set of obstacles. Of all the investigations, about 
24% (n=4) focused on the general population with 
high risk. Our review's findings showed that three 
studies concentrated on the emergence of vaccination 
escape mutants. This problem presents a significant 
obstacle to the vaccine's effectiveness. 
Another significant factor is vaccination 
non-responders which was focused by the other three 
trials. This group is thought to comprise 10% of 
vaccination recipients worldwide. In the remaining 
published papers, we also noted some of the most 
frequent reasons why an HBV vaccination fails, 
including low educational attainment, cultural and 
customary barriers, needle phobia, side effects of the 
vaccine, health worker’s limited knowledge about 
timing and dosing, the unusual price of HBIG, 

inappropriately maintaining of the cold chain, etc.
More than 53% (9) of the studies pointed out that the 
primary cause of inadequate immunization was 
parents' negligence and a lack of appropriate 
information about the necessity of the Hepatitis B 
vaccine. Cultural difficulties and parental or infant 
needle phobia were also reported by 26% (4) of the 
research. The unusual price of vaccines in the private 
sector and their unavailability were the main topics of 
14% (2) of the analyzed research. About 9% (2) of the 
studies cited inadequate vaccination knowledge among 
healthcare personnel, making it the fourth most 
highlighted factor.

Discussion
The WHO urges nations and regions to invest in 
eradicating hepatitis by integrating costing, budgeting, 
and financing elimination services into their universal 
health coverage plans. To achieve this goal, it is crucial 
to implement not only effective vaccination programs 
and treatment but also comprehensive policies for 
addressing and solving the reasons behind it12.
This vaccination has been proven the safest and most 
effective for all age groups in several clinical trials13. 
Nearly  28% of medical professionals are currently 
interested in getting vaccinated, while other general 
populations were unwilling to get vaccinated because 
they were unsure of the vaccines' effectiveness and 
safety margin12. 
Out of the four doses of the Hepatitis B vaccination, 
more than 2763 students from different institutions 
(76.75%) had already received the vaccine, while the 
remaining students had never received it, per a study 
done in Bangladesh. About 20 individuals (0.56%) out 
of the 76.75% of participants did not receive the 
recommended vaccination, while 166 individuals 
(4.61%) received the four dosages of immunizations 
later than expected. The efficacy of the hepatitis B 
vaccine is negatively impacted by this kind of 
activity14.
 In our review, we found that more than 17% of the 
studies gave top priority to the emergence of 
vaccination escape mutants15. Some studies highlight 
that mutations in the S gene of HBV, particularly in the 
α-determinant, can be selected under the immune 
pressure exerted via vaccination, especially when 
HBIG is administered3,4,15. Another seventeen percent 
of the papers focused on vaccination non-responders16.  
This non-vaccine response is an immune reaction state. 
This blunted immune response, often attributed to 
impaired T cell activation or the recognition of the 

HBsAg antigen, presents a significant challenge6,8,16 in 
the vaccine’s efficacy.
A number of obstacles, including social and cultural 
hurdles, time constraints, a lack of awareness 
regarding HBV14, HBV infection among high-risk 
populations, and a lack of understanding about the 
need to take the vaccines timely14, made it challenging 
to complete appropriate vaccination17.
Among 53% of the study shown; lack of information 
regarding hepatitis B vaccination and vaccine-related 
negligence among parents were the main factors that 
hampered successful vaccination. At the same time, 
about 14% of the studies focused on the unavailability 
and unexpectedly high price of the vaccine in the 
private sector. In this review, we found nine percent of 
reviewed studies noted that low awareness among 
healthcare workers as well as Inadequate knowledge of 
HBV was considered a barrier that hampered effective 
vaccination. 
Predictable probability: There is considerable 
potential to improve HBV vaccination and screening 
rates through government-backed mass education 
initiatives and increased awareness among high-risk 
populations. Implementing such proactive 
interventions could enhance the overall effectiveness 
of the immunization campaign.

Conclusion
The rates of HBV infection, chronicity, and associated 
consequences have been successfully decreased by the 
hepatitis B vaccine. Even if the vaccination rate for 
hepatitis B is low, a sizable portion of the population is 
not receiving the entire dose, which could be harmful 
to their health. In order to stop the spread of hepatitis 
B infection, it is important to address the several 
factors that influence hepatitis B screening and 
vaccination.  A significant fraction of the population 
still carries the virus despite significant attempts to 
lower HBV infection by universal immunization of all 
newborns and school-age children. As humans are the 
only HBV reservoir, future HBV eradication all over 
the world is still feasible despite its challenges. A 
revised and improved guideline on vaccination 
management should be followed for all countries. 
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Why the Hepatitis B Vaccine is not accomplishing its ultimate target?: A 
Systematic Review

Abstract
Background: Hepatitis B remains a critical global health issue, affecting 296 million people with severe 
liver diseases and high mortality. Regional transmission patterns vary, with perinatal and childhood 
infections posing chronic risks. Despite expanded vaccination efforts, persistent barriers necessitate 
continued global initiatives for effective control. Objective: This study explores the underlying reasons 
hindering the full success of Hepatitis B vaccination programs. Methodology: A comprehensive search 
across multiple databases to identify relevant studies using specific keywords. Only English-language 
studies matching the review topic were included, while case reports and non-matching studies were 
excluded. After screening abstracts and full texts, 17 studies were selected for analysis, while 23 others were 
excluded for not meeting the inclusion criteria. Results: Of the 17 reviewed studies, 11 were cross-sectional 
surveys, 2 were qualitative studies, 1 was retrospective, 2 were case-control, and 1 was a randomized 
controlled trial. Sample sizes ranged from 48 to 1026, with diverse participants across occupations and age 
groups. Ten key barriers to effective hepatitis B vaccination were identified, varying by region. Around 24% 
of studies focused on high-risk populations, while three examined vaccine escape mutants, posing a 
significant challenge. Another three studies highlighted vaccine non-responders, which is estimated at 10% 
globally. More than 53.0% of studies linked inadequate immunization to low parental education and lack of 
vaccine awareness. Cultural barriers and needle phobia appeared in 26.0%, vaccine cost, and availability in 
14.0%, and healthcare workers' insufficient knowledge in 9.0%, all contributing to vaccination challenges. 
Conclusion: Hepatitis B vaccination has reduced infection rates, but low coverage and incomplete dosing 
remain concerns. Addressing vaccination barriers is crucial for prevention. Despite challenges, global HBV 
eradication is possible with improved vaccination guidelines and enhanced efforts in screening and 
immunization. 
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Introduction
Hepatitis B virus (HBV) infection is one of the most 
urgent public health concerns in the world. Significant 
differences nevertheless exist even though hepatitis B 
infection has decreased globally, especially among 
children under five, thanks to national immunization 

campaigns1. The hepatitis B virus (HBV) continues to 
pose a serious threat to public health around the world 
in spite of the stringent vaccination campaigns. 
Globally, both acute and chronic liver illnesses 
significantly increase the burden of disease and 
mortality2,3. According to the Centers for Disease 
Control and Prevention (CDC), HBV complications 
are the seventh most common cause of death 
worldwide3.
According to estimates from the World Health 
Organization (WHO), there were over 296 million 
chronic hepatitis B (CHB) sufferers globally in 20194. 
In the same year, around 1.5 million new HBV 

infections occurred, and an estimated 820,000 deaths, 
were primarily due to the complications such as 
cirrhosis and hepatocellular carcinoma (HCC)1,4. 
Transmission patterns of HBV infection vary by 
endemicity. In low-endemic regions, HBV spreads 
mainly through horizontal transmission among 
adolescents and young adults. On the other hand, 
infection is often acquired in early childhood, in highly 
endemic areas. Side by side, perinatal transmission is 
the most common route in Asia, Whereas in Africa, 
childhood horizontal transmission predominates5-7. The 
likelihood of becoming a chronic HBV carrier depends 
on the age of infection. Perinatal infection results in a 
90% risk of chronicity, while infection in infants and 
children under five carries a 25.0% to 30.0% risk. In 
contrast, fewer than 10% of infected adults develop 
chronic HBV5-6.
In 1981, the United States authorized the first HBV 
vaccine, which was made from human carrier plasma. 
The WHO suggested in 1991 that all nations should 
have universal HBV immunization by 19978. Since 
then, the majority of countries have included the HBV 
vaccine in their baby vaccination regimens. From less 
than 1% in 1990 to 30% in 2000, the global 
vaccination rate rose to almost 50.0% in 2004 and 
69.0% in 20089. Ninety-two percent (177 out of 193) 
of WHO member states have started HBV 
immunization campaigns by 200810. Although 
widespread vaccination has significantly reduced 
chronic HBV infection rates11 however, persistent 
barriers hinder complete HBV eradication, 
necessitating continued efforts to improve vaccine 
access and awareness globally. In this review, we 
evaluated the underlying reasons why the ultimate 
target for making a successful  Hepatitis B vaccination 
program is not being fulfilled.

Methodology
Method of Selecting Articles: We utilized 
comprehensive search strategies for this review across 
multiple databases like PubMed, BanglaJOL, Scopus, 
Academia.edu,  Web of Science, Google Scholar, 
ScienceDirect, and Embase. To gather the relevant 
literature, we searched using keywords such as 
“Hepatitis B infection”, “Hepatitis B vaccination”, 
“Hepatitis B elimination barrier”, and “Hepatitis B 
vaccination barrier”, and the best-matched papers were 
selected.  
Inclusion Criteria: Those studies were only included 
which were written in the abovementioned keywords 
and also written in English.

Exclusion Criteria: Those studies were not included 
which were written in other than English language, 
and also based on case reports, comparative studies, or 
not matched with our review topic.
Overall Outcome of the Search: For this writing, we 
selected 17 studies that were the best match. Those 
published articles were evaluated to see whether they 
fulfilled our writing objectives. First of all, the papers 
were selected by overlooking the paper’s abstract. 
Then, the full papers were looked at to understand 
whether they met our review’s inclusion criteria. And 
finally, we included and analyzed the relevant papers. 
At the same time, another 23 (other than the finally 
selected 17) studies that did not meet the inclusion 
criteria were excluded from our review.

Results
Overall review results: Of the 17 studies, 11 used a 
cross-sectional survey design, 2 publications utilized a 
qualitative study approach, and just one study used a 
retrospective methodology. There were two 
case-control studies and only one randomized 
controlled trial. The number of samples in each study 
ranged from 48 to 1026, with the retrospective study 
having the fewest samples of any study. The 
cross-sectional survey studies' samples varied the most 
between working sectors (businesspeople, permanent 
and part-time job holders, health care workers, foreign 
immigrants, institutional students, and also injectable 
drug users) and age groups (all ages) in community 
settings.
Identified reasons that are hampering the  Hepatitis B 
Vaccination: Ten reasons in all have been found that 
could prevent the global hepatitis B immunization 
campaign from being effective. Each region has its 
own set of obstacles. Of all the investigations, about 
24% (n=4) focused on the general population with 
high risk. Our review's findings showed that three 
studies concentrated on the emergence of vaccination 
escape mutants. This problem presents a significant 
obstacle to the vaccine's effectiveness. 
Another significant factor is vaccination 
non-responders which was focused by the other three 
trials. This group is thought to comprise 10% of 
vaccination recipients worldwide. In the remaining 
published papers, we also noted some of the most 
frequent reasons why an HBV vaccination fails, 
including low educational attainment, cultural and 
customary barriers, needle phobia, side effects of the 
vaccine, health worker’s limited knowledge about 
timing and dosing, the unusual price of HBIG, 

inappropriately maintaining of the cold chain, etc.
More than 53% (9) of the studies pointed out that the 
primary cause of inadequate immunization was 
parents' negligence and a lack of appropriate 
information about the necessity of the Hepatitis B 
vaccine. Cultural difficulties and parental or infant 
needle phobia were also reported by 26% (4) of the 
research. The unusual price of vaccines in the private 
sector and their unavailability were the main topics of 
14% (2) of the analyzed research. About 9% (2) of the 
studies cited inadequate vaccination knowledge among 
healthcare personnel, making it the fourth most 
highlighted factor.

Discussion
The WHO urges nations and regions to invest in 
eradicating hepatitis by integrating costing, budgeting, 
and financing elimination services into their universal 
health coverage plans. To achieve this goal, it is crucial 
to implement not only effective vaccination programs 
and treatment but also comprehensive policies for 
addressing and solving the reasons behind it12.
This vaccination has been proven the safest and most 
effective for all age groups in several clinical trials13. 
Nearly  28% of medical professionals are currently 
interested in getting vaccinated, while other general 
populations were unwilling to get vaccinated because 
they were unsure of the vaccines' effectiveness and 
safety margin12. 
Out of the four doses of the Hepatitis B vaccination, 
more than 2763 students from different institutions 
(76.75%) had already received the vaccine, while the 
remaining students had never received it, per a study 
done in Bangladesh. About 20 individuals (0.56%) out 
of the 76.75% of participants did not receive the 
recommended vaccination, while 166 individuals 
(4.61%) received the four dosages of immunizations 
later than expected. The efficacy of the hepatitis B 
vaccine is negatively impacted by this kind of 
activity14.
 In our review, we found that more than 17% of the 
studies gave top priority to the emergence of 
vaccination escape mutants15. Some studies highlight 
that mutations in the S gene of HBV, particularly in the 
α-determinant, can be selected under the immune 
pressure exerted via vaccination, especially when 
HBIG is administered3,4,15. Another seventeen percent 
of the papers focused on vaccination non-responders16.  
This non-vaccine response is an immune reaction state. 
This blunted immune response, often attributed to 
impaired T cell activation or the recognition of the 

HBsAg antigen, presents a significant challenge6,8,16 in 
the vaccine’s efficacy.
A number of obstacles, including social and cultural 
hurdles, time constraints, a lack of awareness 
regarding HBV14, HBV infection among high-risk 
populations, and a lack of understanding about the 
need to take the vaccines timely14, made it challenging 
to complete appropriate vaccination17.
Among 53% of the study shown; lack of information 
regarding hepatitis B vaccination and vaccine-related 
negligence among parents were the main factors that 
hampered successful vaccination. At the same time, 
about 14% of the studies focused on the unavailability 
and unexpectedly high price of the vaccine in the 
private sector. In this review, we found nine percent of 
reviewed studies noted that low awareness among 
healthcare workers as well as Inadequate knowledge of 
HBV was considered a barrier that hampered effective 
vaccination. 
Predictable probability: There is considerable 
potential to improve HBV vaccination and screening 
rates through government-backed mass education 
initiatives and increased awareness among high-risk 
populations. Implementing such proactive 
interventions could enhance the overall effectiveness 
of the immunization campaign.

Conclusion
The rates of HBV infection, chronicity, and associated 
consequences have been successfully decreased by the 
hepatitis B vaccine. Even if the vaccination rate for 
hepatitis B is low, a sizable portion of the population is 
not receiving the entire dose, which could be harmful 
to their health. In order to stop the spread of hepatitis 
B infection, it is important to address the several 
factors that influence hepatitis B screening and 
vaccination.  A significant fraction of the population 
still carries the virus despite significant attempts to 
lower HBV infection by universal immunization of all 
newborns and school-age children. As humans are the 
only HBV reservoir, future HBV eradication all over 
the world is still feasible despite its challenges. A 
revised and improved guideline on vaccination 
management should be followed for all countries. 
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Introduction
Hepatitis B virus (HBV) infection is one of the most 
urgent public health concerns in the world. Significant 
differences nevertheless exist even though hepatitis B 
infection has decreased globally, especially among 
children under five, thanks to national immunization 

campaigns1. The hepatitis B virus (HBV) continues to 
pose a serious threat to public health around the world 
in spite of the stringent vaccination campaigns. 
Globally, both acute and chronic liver illnesses 
significantly increase the burden of disease and 
mortality2,3. According to the Centers for Disease 
Control and Prevention (CDC), HBV complications 
are the seventh most common cause of death 
worldwide3.
According to estimates from the World Health 
Organization (WHO), there were over 296 million 
chronic hepatitis B (CHB) sufferers globally in 20194. 
In the same year, around 1.5 million new HBV 

infections occurred, and an estimated 820,000 deaths, 
were primarily due to the complications such as 
cirrhosis and hepatocellular carcinoma (HCC)1,4. 
Transmission patterns of HBV infection vary by 
endemicity. In low-endemic regions, HBV spreads 
mainly through horizontal transmission among 
adolescents and young adults. On the other hand, 
infection is often acquired in early childhood, in highly 
endemic areas. Side by side, perinatal transmission is 
the most common route in Asia, Whereas in Africa, 
childhood horizontal transmission predominates5-7. The 
likelihood of becoming a chronic HBV carrier depends 
on the age of infection. Perinatal infection results in a 
90% risk of chronicity, while infection in infants and 
children under five carries a 25.0% to 30.0% risk. In 
contrast, fewer than 10% of infected adults develop 
chronic HBV5-6.
In 1981, the United States authorized the first HBV 
vaccine, which was made from human carrier plasma. 
The WHO suggested in 1991 that all nations should 
have universal HBV immunization by 19978. Since 
then, the majority of countries have included the HBV 
vaccine in their baby vaccination regimens. From less 
than 1% in 1990 to 30% in 2000, the global 
vaccination rate rose to almost 50.0% in 2004 and 
69.0% in 20089. Ninety-two percent (177 out of 193) 
of WHO member states have started HBV 
immunization campaigns by 200810. Although 
widespread vaccination has significantly reduced 
chronic HBV infection rates11 however, persistent 
barriers hinder complete HBV eradication, 
necessitating continued efforts to improve vaccine 
access and awareness globally. In this review, we 
evaluated the underlying reasons why the ultimate 
target for making a successful  Hepatitis B vaccination 
program is not being fulfilled.

Methodology
Method of Selecting Articles: We utilized 
comprehensive search strategies for this review across 
multiple databases like PubMed, BanglaJOL, Scopus, 
Academia.edu,  Web of Science, Google Scholar, 
ScienceDirect, and Embase. To gather the relevant 
literature, we searched using keywords such as 
“Hepatitis B infection”, “Hepatitis B vaccination”, 
“Hepatitis B elimination barrier”, and “Hepatitis B 
vaccination barrier”, and the best-matched papers were 
selected.  
Inclusion Criteria: Those studies were only included 
which were written in the abovementioned keywords 
and also written in English.

Exclusion Criteria: Those studies were not included 
which were written in other than English language, 
and also based on case reports, comparative studies, or 
not matched with our review topic.
Overall Outcome of the Search: For this writing, we 
selected 17 studies that were the best match. Those 
published articles were evaluated to see whether they 
fulfilled our writing objectives. First of all, the papers 
were selected by overlooking the paper’s abstract. 
Then, the full papers were looked at to understand 
whether they met our review’s inclusion criteria. And 
finally, we included and analyzed the relevant papers. 
At the same time, another 23 (other than the finally 
selected 17) studies that did not meet the inclusion 
criteria were excluded from our review.

Results
Overall review results: Of the 17 studies, 11 used a 
cross-sectional survey design, 2 publications utilized a 
qualitative study approach, and just one study used a 
retrospective methodology. There were two 
case-control studies and only one randomized 
controlled trial. The number of samples in each study 
ranged from 48 to 1026, with the retrospective study 
having the fewest samples of any study. The 
cross-sectional survey studies' samples varied the most 
between working sectors (businesspeople, permanent 
and part-time job holders, health care workers, foreign 
immigrants, institutional students, and also injectable 
drug users) and age groups (all ages) in community 
settings.
Identified reasons that are hampering the  Hepatitis B 
Vaccination: Ten reasons in all have been found that 
could prevent the global hepatitis B immunization 
campaign from being effective. Each region has its 
own set of obstacles. Of all the investigations, about 
24% (n=4) focused on the general population with 
high risk. Our review's findings showed that three 
studies concentrated on the emergence of vaccination 
escape mutants. This problem presents a significant 
obstacle to the vaccine's effectiveness. 
Another significant factor is vaccination 
non-responders which was focused by the other three 
trials. This group is thought to comprise 10% of 
vaccination recipients worldwide. In the remaining 
published papers, we also noted some of the most 
frequent reasons why an HBV vaccination fails, 
including low educational attainment, cultural and 
customary barriers, needle phobia, side effects of the 
vaccine, health worker’s limited knowledge about 
timing and dosing, the unusual price of HBIG, 

inappropriately maintaining of the cold chain, etc.
More than 53% (9) of the studies pointed out that the 
primary cause of inadequate immunization was 
parents' negligence and a lack of appropriate 
information about the necessity of the Hepatitis B 
vaccine. Cultural difficulties and parental or infant 
needle phobia were also reported by 26% (4) of the 
research. The unusual price of vaccines in the private 
sector and their unavailability were the main topics of 
14% (2) of the analyzed research. About 9% (2) of the 
studies cited inadequate vaccination knowledge among 
healthcare personnel, making it the fourth most 
highlighted factor.

Discussion
The WHO urges nations and regions to invest in 
eradicating hepatitis by integrating costing, budgeting, 
and financing elimination services into their universal 
health coverage plans. To achieve this goal, it is crucial 
to implement not only effective vaccination programs 
and treatment but also comprehensive policies for 
addressing and solving the reasons behind it12.
This vaccination has been proven the safest and most 
effective for all age groups in several clinical trials13. 
Nearly  28% of medical professionals are currently 
interested in getting vaccinated, while other general 
populations were unwilling to get vaccinated because 
they were unsure of the vaccines' effectiveness and 
safety margin12. 
Out of the four doses of the Hepatitis B vaccination, 
more than 2763 students from different institutions 
(76.75%) had already received the vaccine, while the 
remaining students had never received it, per a study 
done in Bangladesh. About 20 individuals (0.56%) out 
of the 76.75% of participants did not receive the 
recommended vaccination, while 166 individuals 
(4.61%) received the four dosages of immunizations 
later than expected. The efficacy of the hepatitis B 
vaccine is negatively impacted by this kind of 
activity14.
 In our review, we found that more than 17% of the 
studies gave top priority to the emergence of 
vaccination escape mutants15. Some studies highlight 
that mutations in the S gene of HBV, particularly in the 
α-determinant, can be selected under the immune 
pressure exerted via vaccination, especially when 
HBIG is administered3,4,15. Another seventeen percent 
of the papers focused on vaccination non-responders16.  
This non-vaccine response is an immune reaction state. 
This blunted immune response, often attributed to 
impaired T cell activation or the recognition of the 

HBsAg antigen, presents a significant challenge6,8,16 in 
the vaccine’s efficacy.
A number of obstacles, including social and cultural 
hurdles, time constraints, a lack of awareness 
regarding HBV14, HBV infection among high-risk 
populations, and a lack of understanding about the 
need to take the vaccines timely14, made it challenging 
to complete appropriate vaccination17.
Among 53% of the study shown; lack of information 
regarding hepatitis B vaccination and vaccine-related 
negligence among parents were the main factors that 
hampered successful vaccination. At the same time, 
about 14% of the studies focused on the unavailability 
and unexpectedly high price of the vaccine in the 
private sector. In this review, we found nine percent of 
reviewed studies noted that low awareness among 
healthcare workers as well as Inadequate knowledge of 
HBV was considered a barrier that hampered effective 
vaccination. 
Predictable probability: There is considerable 
potential to improve HBV vaccination and screening 
rates through government-backed mass education 
initiatives and increased awareness among high-risk 
populations. Implementing such proactive 
interventions could enhance the overall effectiveness 
of the immunization campaign.

Conclusion
The rates of HBV infection, chronicity, and associated 
consequences have been successfully decreased by the 
hepatitis B vaccine. Even if the vaccination rate for 
hepatitis B is low, a sizable portion of the population is 
not receiving the entire dose, which could be harmful 
to their health. In order to stop the spread of hepatitis 
B infection, it is important to address the several 
factors that influence hepatitis B screening and 
vaccination.  A significant fraction of the population 
still carries the virus despite significant attempts to 
lower HBV infection by universal immunization of all 
newborns and school-age children. As humans are the 
only HBV reservoir, future HBV eradication all over 
the world is still feasible despite its challenges. A 
revised and improved guideline on vaccination 
management should be followed for all countries. 

Acknowledgements
I am extremely grateful to Professor Dr Shaheen Ara Begum, Head, 
Department of General Pathology with Microbiology, Dhaka Dental 
College for guiding me step by step to prepare this writing. I am 
thankful to her for thinking of this well-timed concept which is a 
burning point of thinking for a successful vaccination program 
nowadays.

Conflict of Interest
No conflicts of interest are involved in producing this manuscript for 
publication.

Financial Disclosure 
The author(s) received no specific funding for this work.

Authors’ contributions
Tanzila Rawnuck, Md. Selim Reza and Shaheen Ara Begum were 
involved in the study's design, interpretation, and discussion as well as 
the search for pertinent literature. The manuscript was edited and 
critically reviewed by Shaheen Ara Begum, Md. Shahin Bepari, and 
Nusrat Jahan. The final manuscript was read and approved by all 
writers.

Data Availability 
Any inquiries regarding supporting data availability of this study should 
be directed to the corresponding author and are available from the 
corresponding author on reasonable request.

Copyright: © Rawnuck et al. 2025. Published by Bangladesh Journal of 
Medical Microbiology. This is an open-access article and is licensed 
under the Creative Commons Attribution Non-Commercial 4.0 
International License (CC BY-NC 4.0). This license permits others to 
distribute, remix, adapt, and reproduce or changes in any medium or 
format as long as it will give appropriate credit to the original author(s) 
with the proper citation of the original work as well as the source and 
this is used for noncommercial purposes only. To view a copy of this 
license, please See: https://creativecommons.org/licenses/by-nc/4.0/

How to cite this article: Rawnuck T, Reza MS, Jahan N, Bepari MS,  
Begum SA, Why the Hepatitis B Vaccine is not accomplishing its 
ultimate target?: A Systematic Review. Bangladesh J Med Microbiol, 
2025;19(1):76-79

ORCID
Tanzila Rawnuck: https://orcid.org/0000-0001-8004-8765 
Md Selim Reza: https://orcid.org/0000-0002-0540-5459 
Nusrat Jahan: https://orcid.org/0009-0007-7930-5999 
Md Shahin Bepari: https://orcid.org/0009-0007-4953-3421 
Shaheen Ara Begum: https://orcid.org/0009-0008-6153-1864

Article Info
Received: 7 September 2024
Accepted: 2 October 2024
Published: 1 January 2025

References
1. World Health Organization. Global immunization 1989–2010, 
3rd dose of hepatitis B coverage in infants. Geneva: WHO; 2010. 
Ava i l ab le a t : 
http://www.who.int/immunization_monitoring/diseases/HepB_cove
rage.jpg (accessed November 2022).
2. Locarnini S, Hatzakis A, Chen DS, Lok A. Strategies to control 
hepatitis B: public policy, epidemiology, vaccine and drugs. J 

Hepatol. 2015;62(Suppl S1):S76–S86
3. Stanaway JD, Flaxman AD, Naghavi M, Fitzmaurice C, Vos T, 
Abubakar I, Abu-Raddad LJ, Assadi R, Bhala N, Cowie B, et al. 
The global burden of viral hepatitis from 1990 to 2013: findings 
from the Global Burden of Disease Study 2013. Lancet. 
2016;388:1081–1088
4. Xin YN, Xuan SY. Hepatitis B virus, hepatitis C virus infection 
and primary liver cancer research. Chin J Clin Hepatol. 
2006;22:64–65.
5. Ganem D, Prince AM. Hepatitis B virus infection—natural 
history and clinical consequences. N Engl J Med. 
2004;350:1118–1129.
6. Lok AS. Prevention of hepatitis B virus-related hepatocellular 
carcinoma. Gastroenterology. 2004;127:S303–S309.
7. Fattovich G, Stroffolini T, Zagni I, Donato F. Hepatocellular 
carcinoma in cirrhosis: incidence and risk factors. Gastroenterology. 
2004;127:S35–S50
8. World Health Organization: Expanded Programme on Immuniza-
tion Global Advisory Group. Weekly Epidemiol Rec. 
1992;67:11–16.
9. World Health Organization. Global immunization 1989–2010, 
3rd dose of hepatitis B coverage in infants. Geneva: WHO; 2010. 
Available at: http://www.who.int/immunization_monitoring/diseas-
es/HepB_coverage.jpg (accessed November 2022).
10. World Health Organization Vaccines and Biologicals. WHO 
vaccine-preventable disease monitoring system: 2009 global 
summary (data up to 2008). Geneva: WHO; 2009. Available at: 
http://whqlibdoc.who.int/hq/2009/WHO_IVB_2009_eng.pdf 
(accessed July 27, 2022).
11. Chen DS. Hepatitis B vaccination: the key towards elimination 
and eradication of hepatitis B. J Hepatol. 2009;50:805–816.
12. Schröeder SE, Pedrana A, Scott N, Wilson D, Kuschel C, 
Aufegger L, Atun R, Baptista-Leite R, Butsashvili M, El-Sayed M, 
et al. Innovative strategies for the elimination of viral hepatitis at a 
national level: a country case series. Liver Int. 2019;39:1818–1836
13. Advisory Committee on Immunization Practices, Centers for 
Disease Control and Prevention (CDC). Immunization of 
health-care personnel: recommendations of the Advisory Commit-
tee on Immunization Practices (ACIP). MMWR Recomm Rep. 
2011;60:1–45.
14. Rawnuck T, Reza MS, Monwar S. Bacterial and viral vaccina-
tion (non-EPI) coverage among students in three educational 
institutions in Bangladesh. Medicine Today. 2021;33(1):80–83
15. Carman WF, Karayiannis P, Waters J, Thomas HC, Zanetti AR, 
Manzillo G, Zuckerman AJ. Vaccine-induced escape mutant of 
hepatitis B virus. Lancet. 1990;336:325–329
16. Yang S, Tian G, Cui Y, Ding C, Deng M, Yu C, Xu K, Ren J, 
Yao J, Li Y, et al. Factors influencing immunologic response to 
hepatitis B vaccine in adults. Sci Rep. 2016;6:27251
17. Juon HS, Choi KS, Park EC, Kwak MS, Lee S. Hepatitis B 
vaccinations among Koreans: results from 2005 Korea National 
Cancer Screening Survey. BMC Infect Dis. 2009;9:185

Why the Hepatitis B Vaccine is not accomplishing its ultimate target? Rawnuck et al

78Bangladesh J Med Microbiol January 2025, Volume 19, Number 1



Introduction
Hepatitis B virus (HBV) infection is one of the most 
urgent public health concerns in the world. Significant 
differences nevertheless exist even though hepatitis B 
infection has decreased globally, especially among 
children under five, thanks to national immunization 

campaigns1. The hepatitis B virus (HBV) continues to 
pose a serious threat to public health around the world 
in spite of the stringent vaccination campaigns. 
Globally, both acute and chronic liver illnesses 
significantly increase the burden of disease and 
mortality2,3. According to the Centers for Disease 
Control and Prevention (CDC), HBV complications 
are the seventh most common cause of death 
worldwide3.
According to estimates from the World Health 
Organization (WHO), there were over 296 million 
chronic hepatitis B (CHB) sufferers globally in 20194. 
In the same year, around 1.5 million new HBV 

infections occurred, and an estimated 820,000 deaths, 
were primarily due to the complications such as 
cirrhosis and hepatocellular carcinoma (HCC)1,4. 
Transmission patterns of HBV infection vary by 
endemicity. In low-endemic regions, HBV spreads 
mainly through horizontal transmission among 
adolescents and young adults. On the other hand, 
infection is often acquired in early childhood, in highly 
endemic areas. Side by side, perinatal transmission is 
the most common route in Asia, Whereas in Africa, 
childhood horizontal transmission predominates5-7. The 
likelihood of becoming a chronic HBV carrier depends 
on the age of infection. Perinatal infection results in a 
90% risk of chronicity, while infection in infants and 
children under five carries a 25.0% to 30.0% risk. In 
contrast, fewer than 10% of infected adults develop 
chronic HBV5-6.
In 1981, the United States authorized the first HBV 
vaccine, which was made from human carrier plasma. 
The WHO suggested in 1991 that all nations should 
have universal HBV immunization by 19978. Since 
then, the majority of countries have included the HBV 
vaccine in their baby vaccination regimens. From less 
than 1% in 1990 to 30% in 2000, the global 
vaccination rate rose to almost 50.0% in 2004 and 
69.0% in 20089. Ninety-two percent (177 out of 193) 
of WHO member states have started HBV 
immunization campaigns by 200810. Although 
widespread vaccination has significantly reduced 
chronic HBV infection rates11 however, persistent 
barriers hinder complete HBV eradication, 
necessitating continued efforts to improve vaccine 
access and awareness globally. In this review, we 
evaluated the underlying reasons why the ultimate 
target for making a successful  Hepatitis B vaccination 
program is not being fulfilled.

Methodology
Method of Selecting Articles: We utilized 
comprehensive search strategies for this review across 
multiple databases like PubMed, BanglaJOL, Scopus, 
Academia.edu,  Web of Science, Google Scholar, 
ScienceDirect, and Embase. To gather the relevant 
literature, we searched using keywords such as 
“Hepatitis B infection”, “Hepatitis B vaccination”, 
“Hepatitis B elimination barrier”, and “Hepatitis B 
vaccination barrier”, and the best-matched papers were 
selected.  
Inclusion Criteria: Those studies were only included 
which were written in the abovementioned keywords 
and also written in English.

Exclusion Criteria: Those studies were not included 
which were written in other than English language, 
and also based on case reports, comparative studies, or 
not matched with our review topic.
Overall Outcome of the Search: For this writing, we 
selected 17 studies that were the best match. Those 
published articles were evaluated to see whether they 
fulfilled our writing objectives. First of all, the papers 
were selected by overlooking the paper’s abstract. 
Then, the full papers were looked at to understand 
whether they met our review’s inclusion criteria. And 
finally, we included and analyzed the relevant papers. 
At the same time, another 23 (other than the finally 
selected 17) studies that did not meet the inclusion 
criteria were excluded from our review.

Results
Overall review results: Of the 17 studies, 11 used a 
cross-sectional survey design, 2 publications utilized a 
qualitative study approach, and just one study used a 
retrospective methodology. There were two 
case-control studies and only one randomized 
controlled trial. The number of samples in each study 
ranged from 48 to 1026, with the retrospective study 
having the fewest samples of any study. The 
cross-sectional survey studies' samples varied the most 
between working sectors (businesspeople, permanent 
and part-time job holders, health care workers, foreign 
immigrants, institutional students, and also injectable 
drug users) and age groups (all ages) in community 
settings.
Identified reasons that are hampering the  Hepatitis B 
Vaccination: Ten reasons in all have been found that 
could prevent the global hepatitis B immunization 
campaign from being effective. Each region has its 
own set of obstacles. Of all the investigations, about 
24% (n=4) focused on the general population with 
high risk. Our review's findings showed that three 
studies concentrated on the emergence of vaccination 
escape mutants. This problem presents a significant 
obstacle to the vaccine's effectiveness. 
Another significant factor is vaccination 
non-responders which was focused by the other three 
trials. This group is thought to comprise 10% of 
vaccination recipients worldwide. In the remaining 
published papers, we also noted some of the most 
frequent reasons why an HBV vaccination fails, 
including low educational attainment, cultural and 
customary barriers, needle phobia, side effects of the 
vaccine, health worker’s limited knowledge about 
timing and dosing, the unusual price of HBIG, 

inappropriately maintaining of the cold chain, etc.
More than 53% (9) of the studies pointed out that the 
primary cause of inadequate immunization was 
parents' negligence and a lack of appropriate 
information about the necessity of the Hepatitis B 
vaccine. Cultural difficulties and parental or infant 
needle phobia were also reported by 26% (4) of the 
research. The unusual price of vaccines in the private 
sector and their unavailability were the main topics of 
14% (2) of the analyzed research. About 9% (2) of the 
studies cited inadequate vaccination knowledge among 
healthcare personnel, making it the fourth most 
highlighted factor.

Discussion
The WHO urges nations and regions to invest in 
eradicating hepatitis by integrating costing, budgeting, 
and financing elimination services into their universal 
health coverage plans. To achieve this goal, it is crucial 
to implement not only effective vaccination programs 
and treatment but also comprehensive policies for 
addressing and solving the reasons behind it12.
This vaccination has been proven the safest and most 
effective for all age groups in several clinical trials13. 
Nearly  28% of medical professionals are currently 
interested in getting vaccinated, while other general 
populations were unwilling to get vaccinated because 
they were unsure of the vaccines' effectiveness and 
safety margin12. 
Out of the four doses of the Hepatitis B vaccination, 
more than 2763 students from different institutions 
(76.75%) had already received the vaccine, while the 
remaining students had never received it, per a study 
done in Bangladesh. About 20 individuals (0.56%) out 
of the 76.75% of participants did not receive the 
recommended vaccination, while 166 individuals 
(4.61%) received the four dosages of immunizations 
later than expected. The efficacy of the hepatitis B 
vaccine is negatively impacted by this kind of 
activity14.
 In our review, we found that more than 17% of the 
studies gave top priority to the emergence of 
vaccination escape mutants15. Some studies highlight 
that mutations in the S gene of HBV, particularly in the 
α-determinant, can be selected under the immune 
pressure exerted via vaccination, especially when 
HBIG is administered3,4,15. Another seventeen percent 
of the papers focused on vaccination non-responders16.  
This non-vaccine response is an immune reaction state. 
This blunted immune response, often attributed to 
impaired T cell activation or the recognition of the 

HBsAg antigen, presents a significant challenge6,8,16 in 
the vaccine’s efficacy.
A number of obstacles, including social and cultural 
hurdles, time constraints, a lack of awareness 
regarding HBV14, HBV infection among high-risk 
populations, and a lack of understanding about the 
need to take the vaccines timely14, made it challenging 
to complete appropriate vaccination17.
Among 53% of the study shown; lack of information 
regarding hepatitis B vaccination and vaccine-related 
negligence among parents were the main factors that 
hampered successful vaccination. At the same time, 
about 14% of the studies focused on the unavailability 
and unexpectedly high price of the vaccine in the 
private sector. In this review, we found nine percent of 
reviewed studies noted that low awareness among 
healthcare workers as well as Inadequate knowledge of 
HBV was considered a barrier that hampered effective 
vaccination. 
Predictable probability: There is considerable 
potential to improve HBV vaccination and screening 
rates through government-backed mass education 
initiatives and increased awareness among high-risk 
populations. Implementing such proactive 
interventions could enhance the overall effectiveness 
of the immunization campaign.

Conclusion
The rates of HBV infection, chronicity, and associated 
consequences have been successfully decreased by the 
hepatitis B vaccine. Even if the vaccination rate for 
hepatitis B is low, a sizable portion of the population is 
not receiving the entire dose, which could be harmful 
to their health. In order to stop the spread of hepatitis 
B infection, it is important to address the several 
factors that influence hepatitis B screening and 
vaccination.  A significant fraction of the population 
still carries the virus despite significant attempts to 
lower HBV infection by universal immunization of all 
newborns and school-age children. As humans are the 
only HBV reservoir, future HBV eradication all over 
the world is still feasible despite its challenges. A 
revised and improved guideline on vaccination 
management should be followed for all countries. 
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