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  Original Article  

Since human immunodeficiency virus (HIV) 
and hepatitis B virus (HBV) share the same routes of 
transmission, co-infection is common. The prevalence 
of chronic HBV infection in Thailand is 5.1% of 
the population, or about three million people in 
2015(1), and the prevalence of HIV infection in Thai 

population is 1.1%, or about 480,000 people(2) in 2018. 
The prevalence of the HBV co-infection with HIV 
in Thai patients is 8.7% of HIV-infected patients in 
tertiary care(3). HBV infection in people living with 
HIV is associated with the increasing rate of cirrhosis 
and the higher risk of hepatocarcinoma(4). Thus, 
the current recommendation is to screen for HBV 
infection and HBV immunity among all HIV-infected 
patients right after the diagnosis of HIV infection.

The World Health Organization (WHO) 
recommended that patients without chronic HBV 
infection and without immunity to HBV or anti-
HBs of less than 10 mIU/mL, should receive HBV 
vaccination(5). The recommended regimen is HBV 
vaccine IM Engerix-B® 20 mcg/mL or Recombivax 
HB® 10 mcg/mL, at 0, 1, and 6 months, or HBV 
vaccine IM Engerix-B® 40 mcg/mL or Recombivax 
HB® 20 mcg/mL at 0, 1, 2, and 6 months. However, 
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protective anti-HBs of 44% (p=0.038).

Conclusion: Some HIV-infected patients have developed protective anti-HBs after the first dose of HBV vaccination especially the younger age of 
less than 29 years old and with an anti-HBs titer before vaccination of 2 mlU/mL or above. Almost half of them required only one HBV booster 
to achieve protective anti-HBs.
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in a patient with low baseline CD4 cell count, 
vaccination should be deferred until CD4 reaches 
at least 350 cells/mm³. A low CD4 count of less 
than 200 cells/mm³ at time of vaccination has been 
associated with poor response to the vaccine. This 
recommendation is consistent with the Thailand 
National Guidelines on HIV/AIDS Treatment and 
Prevention 2017(6) to provide HBV vaccine to all 
HIV-infected patients without chronic HBV who have 
anti-HBs titer of less than 10 mIU/mL. The regimen is 
three doses of HBV vaccination, with the first dose at 
0 month, the second dose at least one month after the 
first dose, and the last dose at least two months after 
the second dose and at least four months after the first 
dose but is commonly given at 0, 1, and 6 months. 
It is also recommended that anti-HBs titer should be 
checked one month after completing the vaccination 
regimen to ensure a good immune response.

Patients who have completed the HBV vaccine 
series might lose detectable anti-HBs when their 
immune systems are weakened. Thus, three doses 
of vaccination might not be necessary. Only one 
dose of the booster may be sufficient to promote 
development and achievement of protective anti-
HBs(7,8) when the patients’ immune systems is strong 
enough. HBV vaccine has been included in routine 
infant immunization programs in Thailand, starting 
with HBV vaccination to newborns in Chiang Mai 
and Chonburi in 1988. It extended to 12 provinces in 
1990 and was later administered to all Thai newborns 
at birth, and then at 2 and 6 months of age in 1992. 
It is therefore expected that Thai adults who were 
born after the initiation of the HBV immunization 
program will have complete HBV vaccination. The 
authors’ hypothesis is that HIV-infected patients 
whose CD4 count is more than 200 cells/mm³ do 
not require the three doses of HBV vaccine to gain 
protective immunity.

Queen Savang Vadhana Memorial Hospital 
is one of the hospitals that provides treatment and 
medication to numerous HIV-infected patients as 
well as performing blood test for HBsAg, anti-HBs, 
and anti-HBc to determine the co-infection status for 
all HIV patients. The authors also encouraged HBV 
vaccination to every patient who has never been 
infected with HBV and has anti-HBs titer below 10 
mIU/mL. However, HBV vaccination for adults is 
not covered by the government health scheme, social 
security program, or by any insurance policy. All adult 
patients must pay for HBV vaccine themselves and 
most of them cannot afford it. If only one dose of HBV 
vaccine could be given to create protective immunity, 

the vaccine might become more accessible and 
affordable. The authors’ objective was to determine 
the anti-HBs response after one dose of HBV vaccine 
among HIV-infected patients whose anti-HBs and 
anti-HBc were negative as well as determining factor 
associated with anti-HBs response.

Materials and Methods
Study population and study design

The present study was a retrospective cohort 
study that analyzed the data collected from Hepatitis B 
vaccination record at the General Practice and Internal 
Medicine Outpatient clinic at Queen Savang Vadhana 
Memorial Hospital, Chonburi. The retrospective data 
were extracted from medical records between January 
1, 2018 and March 31, 2020. Eligible patients were 
over 18 years of age with HIV infection who received 
antiretroviral therapy (ART) regularly, had a CD4 
count of more than 200 cells/mm³, and had anti-HBs 
of less than 10 mIU/mL with negative anti-HBc.

Inclusion criteria:
1. Patients older than 18 years
2. Eligible to receive vaccination and blood test 

collection
3. HIV-infected and CD4 of more than 200 cell/

mm³ for at least six months
4. All negative results in serology test for 

HBsAg, anti-HBs, and anti-HBc 
Exclusion criteria:
1. Failure to have their blood test collection for 

more than one appointment
2. Skin infection at the site of vaccination 
3. Impossible vaccination due to personal 

problems
The present study used recombinant hepatitis 

B vaccine for vaccination from Engerix-B®, 20 
mcg HBsAg/mL, GSK group, Belgium, at 294 Baht 
per dose, imported by GlaxoSmithKline (Thailand) 
Limited. These vaccines were stored in medical-grade 
refrigerators. All individual patients received a single 
dose of Engerix-B® 20 mcg intramuscular and were 
asked to revisit the hospital for their blood test of anti-
HBs a month later, at the cost of 150 Baht. Patients 
who had anti-HBs of less than 10mIU/mL or negative, 
after the first dose should receive Engerix-B® at three 
months and then six months as well as a subsequent 
blood testing of anti-HBs a month after the last dose.

Ethical approval
The protocol for the present study was approved 

by the Institutional Review Board of the Research 
Ethic Review Committee for Research Involving 
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Human Research Participants, Queen Savang 
Vadhana Memorial Hospital (No. 001/2563)

Data collection
Baseline demographics were extracted from 

the medical records and collected in case record 
forms, which gathered information on gender, age, 
nationality, comorbidities, and current medication 
(ART). Laboratory tests including CD4 cell count, 
CD4 percent, and HIV-viral load before vaccination, 
were extracted from the electronic medical records. 

The blood test was obtained for anti-HBs, HBsAg, 
and anti-HBc, using the electrochemiluminescence 
immunoassay (ECLIA) method from Roche® 
company in a standard laboratory (ISO 15189/15190) 
conducted by experienced technician at Queen 
Savang Vadhana Memorial Hospital. The results 
were existence of anti-HBs before and one month 
after HBV vaccination as both first and last dose were 
collected. Protective anti-HBs’ response was defined 
as anti-HBs of 10 mIU/mL or more or “positive”. 
Also recorded were anti-HBs titer, which less than 2 
mIU/mL and 2 to less than 10 mIU/mL for anti-HBs 
negative, 10 to 1,000 mIU/mL, and more than 1,000 
mIU/mL for anti-HBs positive.

For substitution of the missing data, HIV-viral 
load before vaccination, viral load post-vaccination 
closest to the vaccination were applied. Moreover, 
for the patients who lost to follow up after the first 
dose, the result was substituted with anti-HBs after 
the next vaccination.

Outcome
The primary outcome was proportion of the 

presence of protective anti-HBs after one dose of 
vaccination in HIV-infected patients whose CD4 count 
was more than 200 cell/mm³ with anti-HBc negative. 
The secondary outcome was the identification of the 
factors associated with the presence of protective 
anti-HBs following the initial dose and anti-HBs titer 
in the various groups. 

Statistical analysis
All statistical analyses were performed using 

IBM SPSS Statistics for Windows, version 23.0 (IBM 
Corp., Armonk, NY, USA) and p-value of less than 
0.05 indicated statistical significance. Data used for 
analyses were anti-HBs positive or negative after 
one dose or three doses, and anti-HBs titer after one 
or three doses as patients who had anti-HBs of 10 
mIU/mL or more after the first dose did not receive 
the third dose.

Baseline characteristics, including gender, age, 
nationality, CD4 cell count, CD4 percent, HIV-
viral load, anti-HBs titer before vaccination, and 
comorbidities identified by diseases were presented 
in frequencies and percentages for qualitative data. 
Median (interquartile range [IQR]) represented non-
normal distribution quantitative data and mean ± 
standard deviation (SD) in normal distribution for 
quantitative data.

Univariate and multivariate analyses were used 
to determine factors associated with the presence of 
anti-HBs after the first dose of vaccination. Fisher’s 
exact test or Pearson’s chi-square was used to analyze 
the qualitative data and unpaired’ Student’s t-test 
was used to compare quantitative data, presented in 
odds ratio (OR), 95% confidence interval (CI) and 
p-value. Multivariate logistic regression analysis was 
then performed to identify independent factors for the 
presence of anti-HBs.

Results
The data was collected as shown in the Figure 1 

flowchart and the baseline characteristics are shown 
in Table 1. Of the 88 patients eligible, the mean (±SD) 
age was 36 (±9.16) years old and the median (IQR) 
CD4 level was 543 cells/mm³ at 24% with an IQR 
of 355 to 685 cells/mm³ for 17% to 28%. Eleven 
patients (13%) had a HIV-viral load of more than 20 
copies/mL while all of them received regular ART, 
and 13.6% of the patients (12/88) had comorbidities, 
and included ten with dyslipidemia, one with diabetic 

Figure 1. Flow chart of the study.
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mellitus, one with hepatitis C virus (HCV) infection, 
and one with chronic kidney disease. Regarding the 
ART, 59 had efavirenz based (67%), 16 had rilpivirine 
based (18%), seven had nevirapine based (8%), and 
six had protease inhibitor based (7%). In addition, the 
anti-HBs titer before vaccination was divided into less 
than 2 mIU/mL for 72 patients (82%) and 2 to less 
than 10 mIU/mL for 16 patients (18%).

Out of the 92 patients that received at least one 
dose of vaccination, 89% (82) returned for anti-HBs 
titer evaluation after the first dose. Four patients 
who failed to check anti-HBs after their first dose 
and then were found to be anti-HBs positive after 
their second dose were excluded from the study. Of 
the 88 patients eligible for the analysis, 19 (21.6%) 
patients have protective anti-HBs after one dose of 
vaccination. For univariate analysis, it was found that 
the factors associated with the presence of anti-HBs 
are age. The 29 years old and older group had less 
protective anti-HBs than the younger than 29 years 
old age group at 15% versus 43% [(p=0.013, OR 0.23 
(95% CI 0.08 to 0.69)]. In addition, patients who had 
anti-HBs 2 to less than 10 mIU/mL before vaccination 
had more protective anti-HBs than those who had less 
than 2 mIU/mL at 44% versus 17% [(p=0.038, OR 
3.89 (95% CI 1.21 to 12.5)] as shown in Table 2. On 

Table 1. Baseline characteristic of HIV-infected patients who 
received HBV vaccination (n=88)

Characteristic n (%)

Sex: female 34 (38)

Age (year); mean±SD 36±9

Age group

≥29 years 67 (76)

<29 years 21 (24)

CD4 cell count; median (IQR) 543 (355 to 685)

CD4 percent; median (IQR) 24 (17 to 28)

Viral load <20 copies/mL 77 (87)

Comorbidities* 12 (14)

ART

Efravirenz based 59 (67)

Rilpivirine based 16 (18)

Nevirapine based 7 (8)

Protease inhibitor based 6 (7)

Anti-HBs titer before vaccination

Titer <2 mIU/mL 72 (82)

Titer 2 to <10 mIU/mL 16 (18)

SD=standard deviation; IQR=interquartile range; ART=antiretroviral 
therapy; HBs=hepatitis B surface

* Any of dyslipidemia, HCV infection, diabetic mellitus, chronic kidney 
disease

Table 2. Univariate and Multivariate analyses of factors relating to presence of protective anti-HBs after 1 dose of HBV revaccination 
(n=88)

Characteristic Presence of protective 
anti-HBs after 1 dose 

(n=19); n (%)

Absence of protective 
anti-HBs after 1 dose 

(n=69); n (%)

OR (95% CI) p-value§ Adjusted OR (95% CI) p-value§

Sex: female¤ 7 (37) 27 (39) 0.97 (0.32 to 2.59) 1.00 2.84 (0.69 to 11.63) 0.15

Age groupϕ 0.23 (0.08 to 0.69) 0.01 0.19 (0.05 to 0.83) 0.03

≥29 years 10 (53) 57 (82)

<29 years 9 (47) 12 (17)

CD4 cell count; median (IQR) 425 (324 to 787) 563 (370 to 680) 0.70 1.00 (0.99 to 1.00) 0.96

CD4 percent; median (IQR) 23 (17 to 31) 24 (18 to 28) 0.87 1.02 (0.92 to 1.13) 0.73

Viral load <20 copies/mL 15 (79) 62 (90) 2.36 (0.61 to 9.13) 0.24 2.60 (0.47 to 14.47) 0.28

Comorbidities* 1 (5) 11 (16) 0.29 (0.03 to 2.42) 0.45 0.83 (0.08 to 8.76) 0.88

ART

Efravirenz based 16 (84) 43 (62) Reference Reference

Rilpivirine based 2 (11) 14 (20) 0.38 (0.08 to 1.88) 0.23 0.21 (0.03 to 1.43) 0.11

Nevirapine based 1 (5) 6 (9) 0.45 (0.05 to 4.02) 0.47 0.45 (0.04 to 5.52) 0.53

Protease inhibitor based 0 (0) 6 (9) - -

Anti HBs titer before vaccination° 3.89 (1.21 to 12.50) 0.04 7.47(1.70 to 32.69) <0.01

Titer <2 mIU/mL 12 (63) 60 (87)

Titer 2 to <10 mIU/mL 7 (37) 9 (13)

OR=odds ratio; CI=confidence interval; IQR=interquartile range; ART=antiretroviral therapy; HBs=hepatitis B surface

* Any of dyslipidemia, HCV infection, diabetic mellitus, chronic kidney disease; ¤ Male was the reference group; ϕ <29 years old group was the reference 
group; ° Titer <2 mIU/mL group was the reference group; § p<0.05, statistical significance
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multivariate analysis, the factor that was predictive 
of the presence of anti-HBs are age group [adjusted 
OR 0.19 (95% CI 0.05 to 0.83), p=0.03] and anti-HBs 
titer before vaccination [adjusted OR 7.47 (95% CI 
1.7 to 32.7), p≤0.01].

These samples were also categorized by the study 
timeline (see Figure 2). Of the 66 patients whose 
anti-HBs was less than 10 mIU/mL after the first 
dose, nine (13.6%) patients still had anti-HBs of less 
than 10 mIU/mL after receiving the three doses (see 
Figure 2). On subgroup analysis, of the 75 patients 
who strictly adhered to the blood test protocol, 19 
(25%) patients had protective anti-HBs after the 
first dose. Nevertheless, the factors associated with 
the response of anti-HBs were age group (p=0.033) 
and anti-HBs titer before vaccination (p=0.048) (see 
Table 3).

By examining the relationship between the anti-
HBs titer before and after vaccination, there were 72 
patients with pre-vaccination anti-HBs of less than 2 
mIU/mL, 45 of whom (62.5%) showed anti-HBs titer 
10 to 1,000 mIU/mL after vaccination, while only 18 
patients (25%) showed anti-HBs titer of more than 
1,000 mIU/mL after vaccination. Among 16 patients 
with pre-vaccination anti-HBs titer of 2 to less than 
10 mIU/mL, 15 (93.7%) showed anti-HBs titer 10 to 

1,000 mIU/mL after vaccination and 6.25% showed 
anti-HBs titer of more than 1,000 mIU/mL. None of 
the patients with pre-vaccination anti-HBs titer of 2 
to less than 10 mIU/mL was unresponsive to the HBV 
vaccine (see Figure 3).

Discussion
The vaccine response relied on T cell, B cell, 

and antigen presenting cell activity to express a 
peptide-based vaccine. Some HIV-infected patients 
had no immunity to HBV because of the low-level 
immunity(9-11). In the early stages of HIV infection, 
the response to the vaccine was poor in relation to 

Table 3. Univariate subgroup analyses of factors relating to presence of protective anti-HBs after 1 dose of HBV revaccination in those 
who completed the blood test strictly with the protocol (n=75)

Characteristic Presence of protective anti-HBs 
after 1 dose (n=19); n (%)

Absence of protective anti-HBs 
after 1 dose (n=56); n (%)

p-value OR (95% CI)

Age ≥29 year 10, (53) 45, (80) 0.03 0.27 (0.09 to 0.83)

Anti HBs titer before vaccination 0.05 3.50 (1.06 to 11.50)

Titer <2 mIU/mL 12 (63) 48 (86)

Titer 2 to <10 mIU/mL 7 (37) 8 (14)

OR=odds ratio; CI=confidence interval; HBs=hepatitis B surface

Figure 2. Timeline of the study.

Figure 3. Anti-HBs levels after vaccination among individuals 
with varying anti-HBs titer before vaccination.
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lower CD4 values(12). In case of having had previous 
immunity, anti-HBs can diminish by aging. In national 
survey of the HBV seroprevalence throughout 
Thailand(13), only 16.9% of population between 11 
and 20 years of age had protective immunity, although 
HBV vaccine coverage in Thailand was at 94% during 
that period. Thus, the purpose of the present study was 
to determine the response rate to one dose of HBV 
immunization and associated factors. The authors 
selected HIV-infected patients who regularly take 
ART and CD4 of more than 200 cell/mm³ due to the 
high chance of response to vaccines. To reduce the 
confusion among HBV-infected people, the authors 
also selected only those HIV-infected patients without 
HBV immunity who had anti-HBc-negative. The 
patients were divided into 29 years or older, and less 
than 29 years age groups because HBV vaccination 
had been a part of the immunization program for 
Thai’s newborns since 1988. As a result, this could 
imply that patients who were born after 1988 were 
completely vaccinated with HBV vaccine but had 
weakened immunity with older age resulting in the 
loss of anti-HBs.

For those who did not have a blood test at one 
month after one dose of vaccination, if the anti-
HBs after the second vaccination was negative, 
consequential data from the second vaccination would 
be used instead, and the data were collected separately 
by groups. However, if the results were positive, 
they would be excluded from the study because of 
unpredictability of anti-HBs after the first dose.

The present study results showed the response 
rate after one dose of HBV vaccination of 21.6% 
of HIV-infected patients with protective immunity, 
which was lower than the previous study. The 
previous study(7) found that among HIV-infected 
children in Thailand who regularly took ART and had 
all negative HBsAg, anti-HBs, and anti-HBc, 58% 
(94/162) had developed protective immunity after one 
dose of HBV vaccination. Compared to the present 
study in adults, there were no data obtained on HBV 
vaccination at birth. This may be the reason for the 
lower response rate than that in pediatric patients who 
had previously been vaccinated with HBV vaccine. 
These reasons were consistent with the results of the 
present study, showing that age had a statistically 
significant effect on response to vaccination. In other 
words, the 29 years or older group had protective 
anti-HBs less than the younger than 29 years group 
after one dose of vaccination (p=0.013 on univariate 
analysis and p=0.03 on multivariate analysis).

In addition, other factors associated with vaccine 

response rates. Besides age, the authors found that the 
pre-vaccination aniHBs titer had an effect on vaccine 
response, which was consistent with a previous 
study(8). Out of 291 medical students after one booster 
vaccination showed that 85% (184/216) had protective 
immunity, which anti-HBs titer before vaccination had 
found influenced. Similarly, the present study also 
suggested that patients with pre-vaccination anti-HBs 
titer of less than 2 mIU/mL had less response rate than 
those whose pre-vaccination anti-HBs titer of 2 to less 
than 10 mIU/mL. Although differences existed in the 
sample population, both studies pointed out that the 
anti-HBs titer before vaccination has an impact on 
response rate of vaccination. It is possible that the 
anti-HBs titer before vaccination is an indicator that 
the patient had previously been vaccinated or did not 
have a much-weakened immunity. However, the level 
of anti-HBs titer before vaccination was not related 
to level of anti-HBs titer after vaccination. With that, 
having anti-HBs of 10 mIU/mL or more was sufficient 
to prevent HBV infection.

In addition, the present study found that out of the 
66 patients who completed three vaccinations, nine 
(13.6%) had no protective immunity, which is lower 
than from other studies as 35.8% of 310 HIV-infected 
patients in Kenya(14) and 34.1% of HIV-infected 
patients with good virus control(15). It is possible that 
the present study recruited only those patients highly 
susceptible to the vaccine and some patients may 
have been previously vaccinated resulting in higher 
response to the vaccine. It is also possible to point 
out some limitations in the present study. Firstly, 
this was a retrospective study, in which all variables 
that could affect the outcome were not controlled. 
Secondly, the number of participants in the present 
study was too small compared to the previous studies, 
thereby affecting the interpretation and analysis of 
the subgroups. Finally, to interpret results after HBV 
vaccination, the vaccination history of each patient 
should be known. Unfortunately, such information 
was not initially obtained because of the retrospective 
design and some of the patients suspected to be 
vaccinated at birth had no record of their vaccination.

Currently, Thailand’s National Guidelines on 
HIV/AIDS Treatment and Prevention(6) recommend 
vaccination against hepatitis B infection in all HIV-
infected patients who have never been infected by 
HBV and have no immunity when CD4 count is 
greater than 200 cells/mm³. Three doses of vaccine are 
recommended. Although the present study has some 
limitations, it has shown that some groups of HIV-
infected patients do not need three HBV vaccination 
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to have protective immunity, especially in patients 
younger than 29 years old and whose pre-vaccination 
anti-HBs titer is 2 mlU/mL or more. Almost half of 
these patients requires only one dose of HBV vaccine 
to have protective anti-HBs. In the future, data from 
a randomized controlled trial of each group may be 
required to control the variables. A larger number of 
patients is also needed to be recruited to magnify an 
outcome to the general population. Further research 
is still needed to analyze the long-term immunity of 
these patients.

Conclusion
The present study concluded that among the 

patients with HIV who take ART regularly, with a 
CD4 count of more than 200 cells/mm³, never been 
infected with HBV, and had anti-HBs titer below 10 
mIU/mL, 21.6% of them have protective immunity 
to HBV after one dose of vaccination. The associated 
factors are age group of less than 29 years old and 
anti-HBs titer 2 to less than 10 mlU/mL prior to their 
vaccination.

What is already known on this topic? 
Thailand’s National Guidelines on HIV Treatment 

recommend HBV vaccination to all HIV-infected 
patients for three doses and HBV vaccine has been 
included in infant immunization programs in Thailand. 
Some HIV-infected patients have weakened immunity 
resulting in the loss of anti-HBs after vaccination. 
However, the evidence of the proportion of protective 
anti-HBs presence after one dose of HBV vaccination 
in this population has not yet been reported.

What this study adds?
This study revealed that 21.6% of HIV-infected 

patients has developed protective anti-HBs after the 
first dose of vaccination, especially younger patients 
of less than 29 years old and anti-HBs titer before 
vaccination of 2 mlU/mL or more. The findings 
support that only one dose HBV vaccine given is 
enough to achieve protective immunity in this group 
of HIV infected patients.
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