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Background. Implementing hepatitis B vaccination is an important strategy to reduce hepatitis B virus infection and disease
burden. Suboptimal adult hepatitis B vaccination coverage limits the further reduction of hepatitis B virus infection.

Methods. A multistage stratified random sampling method was adopted to survey the permanent population aged 1-59 in 2006
and 2024. We calculated the vaccination coverage rate, hepatitis B surface antibody (HBsAb)-positive rate, rate difference, and their
95% confidence intervals (CIs) of the 2 survey populations, and used the 95% CI and * test to determine whether the difference in
rate was statistically significant.

Results.  Six hundred twenty-three people were surveyed in 2006 and 606 people were surveyed in 2024. From 2006 to 2024, the
hepatitis B vaccination coverage among people aged 1-59 years increased from 54.1% to 78.9%, and the HBsAb-positive rate
increased from 46.2% to 57.6%. There was no significant difference in vaccination coverage in the population <15 years of age,
but the antibody-positive rate increased significantly. The vaccination coverage rate of the 15-59 age group increased
significantly, but there was no statistical difference in the antibody positivity rate of the 15-49 age group, and the antibody

positivity rate of the 50-59 age group increased significantly.
Conclusions.

Hepatitis B vaccination coverage among adults was still insufficient. Hepatitis B vaccine-mediated immunity was

low in adults aged 30-49 years. It is recommended to update the guidelines for hepatitis B vaccination of adults in China, cancel the
assessment of risk factors and prevaccination serological screening, and emphasize universal vaccination of all unvaccinated adults

to increase coverage.
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Hepatitis B virus (HBV) is a serious global public health
threat that causes acute and chronic liver disease, significantly
increasing the global burden of disease and mortality rates
[1, 2]. More than 1.5 million new preventable HBV infections
continue to occur each year, with an estimated global burden
of chronic HBV infection of 296 million people, and >820 000
people die prematurely each year from liver cancer and cirrhosis
[3-6]. In response to the serious public health threat posed by
viral hepatitis, the World Health Organization (WHO)
proposed the “Global Health Sector Viral Hepatitis Strategy

Received 27 July 2024; editorial decision 30 September 2024; accepted 02 October 2024;
published online 5 October 2024

Correspondence: Zhiying Yin, MMed, Department of Immunity, Quzhou Center for Disease
Control and Prevention, Building 2, Public Health Service Center, No. 108 Minjiang Avenue,
Quzhou, Zhejiang Province 324000, China (yzy1815@sohu.com).

Open Forum Infectious Diseases®

© The Author(s) 2024. Published by Oxford University Press on behalf of Infectious Diseases
Society of America. This is an Open Access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-NoDerivs licence (https://creativecommons.
org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of
the work, in any medium, provided the original work is not altered or transformed in any
way, and that the work is properly cited. For commercial re-use, please contact reprints@oup.-
com for reprints and translation rights for reprints. All other permissions can be obtained
through our RightsLink service via the Permissions link on the article page on our site—for fur-
ther information please contact journals.permissions@oup.com.
https://doi.org/10.1093/0fid/ofae589

2016-2021” in 2016 [7]. The strategy calls for the elimination
of viral hepatitis as a public health threat by 2030 (defined as
a 90% reduction in the incidence of new infections and a 65%
reduction in mortality) [7]. However, progress in further reduc-
ing acute hepatitis B cases has stagnated in recent years [8].
Progress on the indicators must be accelerated to achieve the
2030 target.

The hepatitis B vaccine is the most economical and effective
means to block the spread of HBV [9, 10]. Perinatal and early
postnatal transmission is the leading cause of chronic hepatitis
infection, so newborn and infant vaccination is a key interven-
tion to prevent HBV infection [11]. According to WHO recom-
mendations, 190 countries in the world have included hepatitis
B vaccination in their national childhood immunization pro-
grams [5]. China is the country with the highest burden of
HBYV infection [12]. China has included the hepatitis B vaccine
in its child immunization program since 1992 and has provided
free vaccination to all newborns since 2002. Routine birth-dose
hepatitis B vaccination has rapidly reduced perinatal HBV
transmission, with global prevalence among children <5 years
of age declining from 4.7% in the early 1990s to 1.3% in 2015
[11]. Compared with the prevaccine era, chronic HBV infection
in China had declined by 90% among children <15 years of
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age and by 97% among children <5 years of age in 2014 [13].
The contribution of childhood hepatitis B vaccination to control-
ling HBV infection and reducing the burden of HBV -related liver
disease is enormous [14].

However, universal immunization does not cover a large
number of adults, limiting further reductions in HBV infection.
Adults are at high risk of contracting HBV through sexual con-
tact, intravenous injection, invasive treatment, blood exposure,
etc. The Advisory Committee on Immunization Practices
(ACIP) noted that half of acute hepatitis B cases in the
United States (US) in 2019 were in patients aged 30-49 years,
and cases in adults aged >40 years are rising, with the number
of reported cases in adults aged 40-49 years increasing from 1.9
per 100 000 people in 2011 to 2.7 per 100 000 people in 2019 [8].
A study on the changing trend of the hepatitis B epidemic in
China showed that from 1990 to 2017, the main population
groups with hepatitis B have shifted to the adult population,
and the reported incidence of hepatitis B in the adult popula-
tion has been on the rise [15]. Recent trends in hepatitis B in-
cidence indicate a high burden of hepatitis B disease among
adults. This highlights the importance of adult hepatitis B vac-
cination. It suggests that while we are doing a good job in con-
trolling hepatitis B in children, we also need to take measures to
strengthen hepatitis B vaccination in adults and reduce new
HBYV infections in adults.

Hepatitis B vaccination can effectively generate protective
immunity against HBV infection. Immunity to HBV infection
depends on the presence of hepatitis B surface antibody
(HBsAD) after completion of vaccination. Studies have shown
that vaccine-induced HBsAb levels decline rapidly within the
first year after vaccination and continue to decline with age,
even becoming undetectable in serum samples decades later
[16]. The serological survey in 2006 showed that the positive
rate of HBsAb was 66.1% in the population aged 1-4 years
and 48.8% in the population aged 50-59 years.

To understand the changes in hepatitis B vaccination cover-
age and HBsAb-positive rate in the population aged 1-59 in the
past 18 years, we surveyed in 2024 using the same method as the
2006 Chinese Viral Hepatitis Survey and compared the results
of the 2 surveys, aiming to monitor the status of hepatitis B vac-
cination and the immunity to HBV infection in the population
and to provide a reference for achieving the goal of eliminating
hepatitis B by 2030.

METHODS

Data Sources

The hepatitis B vaccination history of children <15 years old
was obtained from the records of the China Immunization
Information System, and the hepatitis B vaccination history
of people >15 years old was obtained from their recollections.
To obtain as accurate and thoughtful responses as possible, we

scheduled a reasonable survey time in advance before the sur-
vey, optimized the survey content, and minimized interference.
The 2006 survey data came from the China Viral Hepatitis
Serological Epidemiological Survey Database.

Methodology of the Survey

Multistage stratified random sampling was used in both sur-
veys. Two counties were randomly selected, and 2 townships
were selected from each county. In the selected townships, 2
survey points were randomly selected based on the community
(village) unit. According to the list of households provided by
the survey points, random survey households were selected
to carry out household surveys. The resident population aged
1-59 years was divided into 6 age groups: 1-4, 5-14, 15-29,
30-39, 40-49, and 50-59.

Calculation of the Sample Size for the 2024 Survey

According to the results of the 2006 hepatitis B serum epide-
miological survey of people aged 1-59 years in Quzhou, the
coverage rate of hepatitis B vaccination was 54%, and the
HBsAb positivity rate was 46%. The sample size formula was
N =Z*[P(1 - P)] / d* x deff, where Z was the test statistic, taken
as 1.96; P was the antibody positivity rate, taken as 46%; the per-
missible error d was 0.06; the design effect deff was taken as 2;
and the estimated sample size in 2024 was 530. The sample size
was enlarged to 583 individuals, taking into account a 10% lost
visit rate.

HBsAb Testing

Peripheral venous blood (3 mL) was extracted and serum was
isolated for HBsAb detection. The samples in both investigations
were tested with the kit of Beijing Wantai Biopharmaceutical Co,
Ltd. Enzyme-linked immunosorbent assay was used for detec-
tion. According to the manufacturer’s instructions, the critical
value is equal to the mean optical density (A) of the negative con-
trol wells X 2.1, and if the A value of the negative control wells is
<0.05, it will be calculated as 0.05; samples with A values greater
than or equal to the critical value are judged as positive. In 2006,
the samples were tested by the Chinese Center for Disease
Control and Prevention, and the microparticle enzyme immu-
noassay test reagent of Abbott was used for reverification. The
samples in 2024 were tested by the Zhejiang Provincial Center
for Disease Control and Prevention using internal control qual-
ity control serum (included with the kit) for quality control, and
all experimental results were within control.

Statistical Analysis

Data analysis of both surveys was performed using SPSS 17.0
software to calculate the vaccination coverage rate, HBsAb pos-
itivity rate, rate difference, and their 95% confidence intervals
(CIs), and the 95% CI and y* test were used to determine
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The vear 2006 (n=623)

The year 2024 (n=606)

Vaccination
coverage rate, of people
% (95% CI)

Number Number of
of people people
surveyed vaccinated

Variable

Number Number of Vaccination
people
surveyed vaccinated

Between-group difference. % (95% CI)
coverage rate,

% (95% CI)

Sex

Male 295 161 54.6(48.9-60.3) 274 197 71.9(66.5-77.3) 17.3(9.5-25.1) -

Female 328 176 53.7(48.2-59.1) 332 281 84.6(80.7-88.5) 31.0(24.3-37.6) —--

Age, ¥

1-4 118 118 100 125 125 100 0.0(0.0-0.0) ]

5-14 193 188 97.4(95.1-99.7) 168 167 99.4 (98.2-100) 2.0(-0.5-4.5) u

15-29 52 30 7.7(43.8-71.6) 161 134 83.2(77.4-89.1) 255(10.9-40.2) —8—

30-39 80 1 1.3 (0-3.7) 51 24 47.1(32.9-61.2) 458(31.9-59.7) —a—

40-49 98 0 0 53 17 32.1(19.1-45.1) 32.1(19.5-44.6) ——

50-59 82 0 0 48 11 22.9(10.6-352) 229(11.0-34.8) —a—

Total 623 337 54.1(50.2-58.0) 606 478 78.9(75.6-82.1) 24.8(19.7-29.9) -

20 30 80

Figure 1. Changes of hepatitis B vaccination coverage rate in healthy people aged 1-59 years in Quzhou, China, in 2006 and 2024. Vaccination coverage among people of

different age groups decreased with age. Compared with 2006, the vaccination rates of both males and females aged 1-59 years in the 2024 survey increased, and the
difference was statistically significant. Except for people <15 years old, the vaccination rates of other age groups have increased, and the differences are statistically sig-

nificant. Abbreviation: Cl, confidence interval.

whether the difference in rates was statistically significant. All
statistical analyses were 2-tailed, with an a of 5% used.

RESULTS

Overall Results
Six hundred twenty-three people aged 1-59 years were surveyed
in 2006, and 606 people aged 1-59 years were surveyed in 2024.

Vaccination Coverage Survey

Three hundred thirty-seven people were vaccinated in 2006,
giving a coverage rate of 54.1% (n = 623). There was no statisti-
cally significant difference in vaccination rates between the
sexes (P =.818). The vaccination coverage rate for people
aged 1-14 years was 98.4% (306/311), and the vaccination cov-
erage rate for people >30 years of age was 0.4% (1/260).

A total of 478 people were vaccinated in 2024, giving a cov-
erage rate of 78.9% (n = 606). The vaccination rate of females
was higher than that of males, and the difference was statisti-
cally significant. Vaccination coverage among people of differ-
ent age groups decreased with age. The vaccination rate for
people aged >30 years was 34.2% (52/152).

Compared with 2006, the vaccination rates of both males and
females aged 1-59 years in the 2024 survey increased, and the
difference was statistically significant. Except for people <15
years old, the vaccination rates of other age groups increased,
and the differences were statistically significant. The changes
in hepatitis B vaccination coverage are shown in Figure 1.

HBsADb Positivity Rate

In 2006, 288 people were positive for HBsAb, with a positivity
rate of 46.2% (n = 623). There was no statistically significant
difference in antibody positivity rate between the sexes
(P=.703). The antibody positivity rate in the age group 1-4
years was higher than that in the age group 5-14 years, and
the difference was statistically significant.

In 2024, 349 people were positive for HBsAb, with a positiv-
ity rate of 57.6% (n = 606). The positive rate of antibody in fe-
males was higher than that in males, and the difference was
statistically significant. The antibody positivity rate of people
<30 years old decreased with age, and the difference between
age groups was statistically significant. There was no statistical
difference in the antibody-positive rate among age groups >30
years (P =.354).

The HBsAD positivity rate of the surveyed population in
2024 increased by 11.4% compared with 2006, and the differ-
ence was statistically significant. The antibody-positive rate of
females in 2024 was higher than that in 2006, and the difference
was statistically significant. The antibody-positive rate in peo-
ple <15 years old and people aged 50-59 years increased, and
the difference was statistically significant. There was no statisti-
cally significant difference in antibody-positive rates among
people aged 15-49 years. The changes in HBsAb-positive rate
are shown in Figure 2.
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The year 2006 (n=623)

The year 2024 (n=606)

Number of Antibody-  Antibody-

Variable

Number Antibody-

Antibody- Between-group difference. % (95% CI)

people  positive  positive rate, of people positive positive rate,

surveved number % (95% CI) surveyved number % (95% CI)
Sex
Male 295 134 454(39.7-51.1) 274 138 504 (44.4-56.3) 49(-33-13.1) ——
Female 328 154 47.0(41.5-52.4) 332 211 63.6(58.4-68.8) 16.6(9.1-24.1) —a—
Age, v
1-4 118 78 66.1 (57.4-74.8) 125 112 89.6(84.2-95.0) 23.5(13.4-33.6) .
5-14 193 65 33.7(27.0-40.4) 168 95 56.5(49.0-64.1) 229(12.8-32.9) — -
15-29 52 19 36.5(23.0-50.1) 161 >3 329(25.6-40.3) -3.6(-18.6-11.3) —
30-39 80 37 46.3 (35.1-57.4) 51 29 56.9(42.8-709) 10.6(-6.8-28.1) ——
40-49 98 49 50.0(39.9-60.1) 53 28 52.8(38.9-66.7) 2.8(-13.9-19.5) —
50-59 82 40 48.8(37.7-59.8) 48 32 66.7 (52.8-80.5) 17.9(0.7-35.1)
Total 623 288  46.2(42.3-50.2) 606 349 57.6(53.6-61.5) 11.4(5.8-16.9) -

Figure 2. Changes of hepatitis B surface antibody—positive rate in healthy people aged 1-59 years in Quzhou, China, in 2006 and 2024. The antibody-positive rate of
females in 2024 was higher than that in 2006, and the difference was statistically significant. The antibody-positive rate in people <15 years old and people aged
50-59 years increased, and the difference was statistically significant. There was no statistically significant difference in antibody-positive rates among people aged

15-49 years. Abbreviation: Cl, confidence interval.

DISCUSSION

Eliminating HBV by 2030 is an important global health mile-
stone [3]. The WHO strongly recommends hepatitis B vaccina-
tion as the most effective tool for eliminating HBV. Realizing
the full potential of vaccines is key to achieving elimination.
Universal vaccination of the entire population is the corner-
stone of the strategy to eliminate and ultimately eradicate
HBV [17]. The Chinese Center for Disease Control and
Prevention issued hepatitis B vaccination guidelines for adults
in 2011, encouraging adults, especially those with risk factors,
to receive hepatitis B vaccine [18]. ACIP updated its risk fac-
tor-based hepatitis B vaccination guidelines in 2022 to recom-
mend vaccination for all adults aged 19-59 years, and those
aged >60 years with risk factors [8]. But even with the WHO
and ACIP recommendations, hepatitis B vaccination rates
among adults are far from optimal, with less than a third of
US adults reporting having received the hepatitis B vaccine in
2018 [19]. Comprehensive data on hepatitis B vaccination cov-
erage in China, especially for adults, are scarce. A systematic re-
view provided data showing that the hepatitis B vaccination
coverage rate for adults in China from 2011 to 2021 was
26.27% [20]. Quzhou participated in the seroepidemiology of
viral hepatitis in China as a national investigation site in
2006. Survey data from Quzhou in 2006 showed that the vacci-
nation coverage rate for adults was far from ideal, with only
0.4% of people aged 30-59 years covered. From 2006 to 2024,
the hepatitis B vaccination coverage among people aged 1-59

years increased significantly due to the expansion of the birth-
dose hepatitis B vaccination population. However, the vaccina-
tion rate for people aged 30-59 years in 2024 was only 34.2%,
which is similar to the 30% hepatitis B vaccination coverage
for adults aged >19 years in the US in 2018 [19].

Since the population <15 years of age has received the birth
dose of the hepatitis B vaccine in both surveys, the increase in
vaccination coverage is mainly due to the increase in the age
group >15 years. From 2006 to 2024, the 15-29 age group grad-
ually entered the period of birth-dose hepatitis B vaccination,
and the hepatitis B vaccination coverage increased from
57.7% to 83.2%, but there was still a gap with the under-15
age group. No one in the 30-59 age group received a birth
dose of the vaccine in 2024, and although vaccination coverage
increased significantly from 2006, only one-third received the
hepatitis B vaccine, suggesting that the potential of the hepatitis
B vaccine has not been fully realized. With the release of guide-
lines for adult hepatitis B vaccination, China’s hepatitis B con-
trol strategy has shifted from focusing on child vaccination to
taking both children and adults into consideration. However,
the guidelines for adult hepatitis B vaccination that emphasize
personal risk assessment are not ideal for improving adult vac-
cination coverage. Although guidelines encourage vaccination
for adults, members of the public may shift their focus to the
assessment of risk factors and choose to forgo vaccination
when risk factors are low. ACIP now emphasizes that adults
should be vaccinated against hepatitis B if they have not yet
been vaccinated, regardless of associated risk factors. In
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addition, prevaccination serological screening also hinders vac-
cination of adults. By testing the serological indicators of hep-
atitis B, it is possible to determine whether a person is infected
or has been infected with HBV. Most people believe that only
after the serological screening to confirm that they do not
have the virus can they be vaccinated. However, serological
testing is sometimes not readily available, and the lack of se-
rological testing is therefore a barrier to vaccination.
However, due to the safety of the hepatitis B vaccine, serolog-
ical testing is not necessary before vaccination. In the absence
of testing, vulnerable people should continue to be vaccinated.
It is recommended to update the technical guidelines for adult
vaccination in China, cancel the assessment of risk factors and
prevaccination serological screening, and emphasize universal
hepatitis vaccination for all unvaccinated adults to improve
vaccination coverage.

From 2006 to 2024, the HBsADb positivity rate of hepatitis B
in people aged 1-59 years has increased significantly, among
which the positivity rate of people <15 years old and those
aged 50-59 years has increased significantly. There was no stat-
istical difference in the coverage rate of people <15 years old
between the 2 surveys, but there was a significant difference
in the HBsADb positivity rate. One of the reasons may be that
the hepatitis B vaccines used in the 2 surveys were different.
China began using blood-derived hepatitis B vaccine in 1992.
In 1995, the blood-derived hepatitis B vaccine was discontin-
ued and the genetically engineered hepatitis B vaccine began
to be used. In 2009, the birth dose of hepatitis B vaccine was
changed from 5 pg to 10 pg. In 2006, people aged <15 years
used a blood-derived hepatitis B vaccine and a 5-pug genetically
engineered hepatitis B vaccine, while in 2024, people under the
age of 15 used a 10-pg genetically engineered hepatitis B
vaccine. Previous studies have shown that the immune effect
of genetically engineered vaccines is better than that of blood-
derived vaccines [21], and the persistence of HBsAb at 5 years
after initial vaccination with 10-pg hepatitis B vaccine is better
than that with 5-pug hepatitis B vaccine [22]. Another reason
may be the spontaneous booster behavior of parents for hepa-
titis B vaccination in recent years. Previous studies have shown
that after successful immunization with the hepatitis B vaccine,
even if the HBsADb level drops below the detection limit, the
protective effect of the vaccine can still last for 30 years or
even lifelong [17, 23, 24]. Even if the HBsAb level drops to
the point where no antibodies can be detected, it does not nec-
essarily mean that you are not protected, because the immune
memory of the hepatitis B surface antigen can persist [5]. This
scientific literature and advisory groups do not advocate rou-
tine HBV vaccine booster doses in fully vaccinated, healthy,
and immunocompetent individuals [16, 23, 25-27]. However,
due to the harm of hepatitis B infection and the increased

awareness of disease prevention among parents in recent years,

it is still common for parents to seek out hepatitis B vaccination
booster programs when their children’s health check-ups screen
negative for HBsAb. Studies have shown that among individuals
whose HBsAD levels dropped to inadequate levels, 94% achieved
protective levels within 3 weeks after a booster dose [28].
Therefore, there was a significant difference in the antibody pos-
itivity rate among people <15 years of age with the same high
vaccination coverage rate.

The vaccination coverage rate among people aged 30-49
years increased significantly in the 2 surveys, but there was
no statistical difference in the antibody positivity rate. In
2006, people aged 30-49 years had not received the hepatitis
B vaccine but had a higher HBsAD positivity rate, indicating
that the antibodies in this group of people came from natural
infection. In 2024, one-third of the 30-49 age group had re-
ceived the hepatitis B vaccine. With the addition of immunity
from the vaccine, the HBsAb-positive rate increased slightly,
but there was no statistical difference. The increase of protec-
tive antibodies in adults is slow. On the one hand, HBsAD ti-
ters will weaken over time, leading to a lower positivity rate,
but these people may already be immune to the infection.
So, while there has been no significant increase in the number
of antibody-positive people with evidence of protection, actu-
al immunity to infection may have increased. On the other
hand, the hepatitis B vaccine is less immunogenic in adults
than in infants and children, and the ability of populations
to induce protective immunity after hepatitis B vaccination
declines with age [29]. The serum protection rate after hepa-
titis B vaccination is >95% in healthy infants, children, and
young adults, >90% in people <49 years of age, and >80%
in people <60 years of age [30]. This indicates that improving
protective immunity among adults requires a higher vaccina-
tion coverage rate. The lack of significant increase in the pro-
portion of adults with evidence of protective immunity also
indicates that adult vaccination coverage is insufficient,
vaccine-mediated immunity in the adult population is low,
and most adults are not protected or not optimally protected.
Adult hepatitis B vaccine coverage needs to be further im-
proved to reduce HBV natural infection and horizontal
transmission.

The HBsAb-positive rate among people aged 50-59 years in
2024 has increased significantly compared with 2006. This in-
dicates that people in this age group have higher protective
immunity, but since less than a quarter of people in this age
group have been vaccinated, we cannot distinguish whether
the enhanced immunity comes from natural infection or
vaccination.

There are differences in HBsAb-positive rates among differ-
ent age groups. The lowest rates of HBsAD positivity were in the
age group 5-14 years in 2006 and in the age group 15-29 years
in 2024. The antibody-positive rate of people <30 years of age
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decreased significantly with the increase in age, indicating that
the natural attenuation of antibodies was rapid after vaccina-
tion. A large population cohort study in Israel showed that
only one-third of people vaccinated maintained protection
15 years later [27]. The HBsAb positivity rate was 33.7% in
the age group 5-14 years in 2006 and 32.9% in the age group
15-29 years in 2024, consistent with the previous study. Both
groups had completed birth-dose hepatitis B vaccination and
had high vaccination coverage. On the one hand, antibody de-
tection has experienced a long period of natural decay and titer
decline; on the other hand, the existence of induced long-term
protective immunity after vaccination effectively avoids natural
infection and the immunity from natural infection is low, so the
antibody-positive rate is lowest.

Females had higher vaccination coverage in 2024. It may
be because females have a higher awareness of diseases and vac-
cines than males [31] and tend to be more concerned about
their health [32], so they have a greater motivation to vaccinate
against hepatitis B. HBsAb-positive rates were higher in fe-
males than males in 2024, which is consistent with a retrospec-
tive study in Japan [33]. This may be related to higher hepatitis
B vaccination coverage in females.

There are limitations to this study. There is recall bias in
collecting the hepatitis B vaccination history of adults, which
affects the reliability of data analysis. The data in this study
come from Quzhou, a city in eastern China, and cannot repre-
sent the whole of China.

Our study found that vaccination coverage among Chinese
adults in 2024 remains inadequate, vaccine-mediated immu-
nity in the adult population is low, and most adults are unpro-
tected or not optimally protected. More effective intervention
strategies and robust vaccination programs are needed to
increase adult hepatitis B vaccination coverage in the future
to ensure progress toward the goal of eliminating hepatitis B
by 2030.

Notes

Author contributions. X. G. wrote the article and Z. Y. critically reviewed
the article. C. Z., Q. F., and W. X. were involved in the epidemiological in-
vestigation and data analysis. All authors have agreed on the journal to
which the article will be submitted and all agree to take responsibility for
all aspects of the work.

Data availability. All data can be available upon request from the
corresponding author.

Patient consent. Informed consent was obtained from all subjects
involved in the study.

Ethical approval. The study was conducted in accordance with the
Declaration of Helsinki and was approved by the Ethics Committee of
the Quzhou Center for Disease Control and Prevention (approval number:
IRB-2024-P-10).

Financial support. This work was supported by the Clinical Research
Application Project of the Zhejiang Health Science and Technology
Programme (award number 2022KY1354) and by the Chinese Foundation
for Hepatitis Prevention and Control (award number YGFK20210019).

Potential conflicts of interest. All authors: No reported conflicts.

References

1. Sarin SK, Kumar M, Eslam M, et al. Liver diseases in the Asia-Pacific region: a
Lancet gastroenterology and hepatology commission. Lancet Gastroenterol
Hepatol 2020; 5:167-228.

2. Global Burden of Disease 2019 Hepatitis B Collaborators. Global, regional,
and national burden of hepatitis B, 1990-2019: a systematic analysis for the
Global Burden of Disease study 2019. Lancet Gastroenterol Hepatol 2022; 7:
796-829.

3. Al-Busafi SA, Alwassief A. Global perspectives on the hepatitis B vaccination:
challenges, achievements, and the road to elimination by 2030. Vaccines (Basel)
2024; 12:288.

4. Jeng WJ, Papatheodoridis GV, Lok ASF. Hepatitis B. Lancet 2023; 401:1039-52.

5. Romano L, Zanetti AR. Hepatitis B vaccination: a historical overview with a focus
on the Italian achievements. Viruses 2022; 14:1515.

6. World Health Organization. Global progress report on HIV, viral hepatitis and
sexually transmitted infections, 2021: accountability for the global health sector
strategies 2016-2021: actions for impact. Geneva, Switzerland: World Health
Organization; 2021.

7. World Health Organization. Global health sector strategy on viral hepatitis 2016—
2021. Towards ending viral hepatitis. Geneva, Switzerland: World Health
Organization; 2016.

8. Weng MK, Doshani M, Khan MA, et al. Universal hepatitis B vaccination in
adults aged 19-59 years: updated recommendations of the Advisory Committee
on Immunization Practices—United States, 2022. MMWR Morb Mortal Wkly
Rep 2022; 71:477-83.

9. Hill HA, Yankey D, Elam-Evans LD, Singleton JA, Sterrett N. Vaccination cover-
age by age 24 months among children born in 2017 and 2018—national immuni-
zation survey-child, United States, 2018-2020. MMWR Morb Mortal Wkly Rep
2021; 70:1435-40.

10. Taal MW, van Zyl-Smit R. Cost-effectiveness of hepatitis B vaccination in haemo-
dialysis patients. S Afr Med J 2001; 91:340-4.

11. Pattyn J, Hendrickx G, Vorsters A, Van Damme P. Hepatitis B vaccines. ] Infect
Dis 2021; 224:5343-51.

12. World Health Organization. Guidelines for the prevention, care and treatment of
persons with chronic hepatitis B infection. Geneva, Switzerland: World Health
Organization; 2015.

13. Cui F, Shen L, Li L, et al. Prevention of chronic hepatitis B after 3 decades of es-
calating vaccination policy, China. Emerg Infect Dis 2017; 23:765-72.

14. Doi H, Kanto T. Factors influencing the durability of hepatitis B vaccine respons-
es. Vaccine 2021; 39:5224-30.

15. Liu ZX, Wang YS, Wang WB. Study on changes in hepatitis B incidence in
China, 1990-2017 [in Chinese]. Zhonghua Liu Xing Bing Xue Za Zhi 2021;
42:613-9.

16. Van Damme P. Long-term protection after hepatitis B vaccine. ] Infect Dis 2016;
214:1-3.

17. Zhao H, Zhou X, Zhou YH. Hepatitis B vaccine development and implementa-
tion. Hum Vaccin Immunother 2020; 16:1533-44.

18. Cui FQ; Chinese Prevention Medicine Association; National Immunization
Program, Chinese Center for Disease Control and Prevention. Technical guide
for adult hepatitis B immunization in China [in Chinese]. Zhonghua Liu Xing
Bing Xue Za Zhi 2011; 32:1199-203.

19. LuPJ, Hung MG, Srivastav A, et al. Surveillance of vaccination coverage among
adult populations—United States, 2018. MMWR Surveill Summ 2021; 70:
1-26.

20. Bai X, Chen L, Liu X, et al. Adult hepatitis B virus vaccination coverage in China
from 2011 to 2021: a systematic review. Vaccines (Basel) 2022; 10:900.

21. Kang P, Shen XM, Yu HM. Study on the efficacy of genetically engineered vac-
cines against hepatitis B for interruption of perinatal transmission [in Chinese].
Zhonghua Hu Li Za Zhi 1995; 30:390-2.

22. Zhang L, Zhang W, Lyu J], et al. Comparison of antibody persistence after prima-
ry immunization with 5 mug and 10 mug recombinant hepatitis B vaccine among
newborns with normal and high response: a five-year following-up [in Chinese].
Zhonghua Liu Xing Bing Xue Za Zhi 2017; 38:1156-60.

23. Bruce MG, Bruden D, Hurlburt D, et al. Antibody levels and protection after hep-
atitis B vaccine: results of a 30-year follow-up study and response to a booster
dose. ] Infect Dis 2016; 214:16-22.

24. Mironova M, Ghany MG. Hepatitis B vaccine: four decades on. Vaccines (Basel)
2024; 12:439.

25. Hepatitis B virus: a comprehensive strategy for eliminating transmission in the
United States through universal childhood vaccination. Recommendations of

6 « OFID « Gong et al



26.

27.

28.

29.

the Immunization Practices Advisory Committee (ACIP). MMWR Recomm Rep
1991; 40:1-25.

FitzSimons D, Hendrickx G, Vorsters A, Van Damme P. Hepatitis B vaccination:
a completed schedule enough to control HBV lifelong? Milan, Italy, 17-18
November 2011. Vaccine 2013; 31:584-90.

Klinger G, Chodick G, Levy I. Long-term immunity to hepatitis B following vac-
cination in infancy: real-world data analysis. Vaccine 2018; 36:2288-92.

Gara N, Abdalla A, Rivera E, et al. Durability of antibody response against hepa-
titis B virus in healthcare workers vaccinated as adults. Clin Infect Dis 2015; 60:
505-13.

Edelman R, Deming ME, Toapanta FR, et al. The SENIEUR protocol and the
efficacy of hepatitis B vaccination in healthy elderly persons by age, gender, and
vaccine route. Immun Ageing 2020; 17:9.

30.

31

32.

33.

World Health Organization. Hepatitis B vaccines: WHO position paper, July 2017—
recommendations. Vaccine 2019; 37:223-5.

Lu PJ, O’Halloran A, Kennedy ED, et al. Awareness among adults of vaccine-
preventable diseases and recommended vaccinations, United States, 2015.
Vaccine 2017; 35:3104-15.

Haile K, Timerga A, Mose A, Mekonnen Z. Hepatitis B vaccination status and
associated factors among students of medicine and health sciences in Wolkite
University, southwest Ethiopia: a cross-sectional study. PLoS One 2021; 16:
€0257621.

Ogawa M, Akine D, Sasahara T. Comparison of hepatitis B vaccine efficacy
in Japanese students: a retrospective study. Environ Health Prev Med 2019;
24:80.

Time to Accelerate Vaccination in Adults « OFID « 7



	Survey of Hepatitis B Vaccination Coverage and Surface Antibody–Positive Rates in People Aged 1–59 Years in 2006 and 2024
	METHODS
	Data Sources
	Methodology of the Survey
	Calculation of the Sample Size for the 2024 Survey
	HBsAb Testing
	Statistical Analysis

	RESULTS
	Overall Results
	Vaccination Coverage Survey
	HBsAb Positivity Rate

	DISCUSSION
	Notes
	References


