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ABSTRACT
Objectives: Prevention of hepatitis B virus (HBV) infection is necessary for patients with human
immunodeficiency virus (HIV), since co-infection is associated with increased in mortality. The aim of this
study was to investigate response to double-dose HBV vaccine in patients with HIV. 
Methods: A total of 149 patients with HIV were retrospectively evaluated. Sixty-eight patients who were HBV
seronegative and administered double-dose HBV vaccine were included in the study. According to anti HBs
levels, patients were evaluated in three groups: < 10 mIU/mL, 10-100 mIU/mL and ≥ 100 mIU/mL. Age, sex,
transmission route, smoking, alcohol-substance abuse, comorbidities, CD4+ T cells counts and HIV viral load
were compared in three groups. 
Results: The rate of response to HBV vaccination (anti HBs ≥ 10 mIU/mL) was 69.1%. Age was statistically
significantly higher in the anti HBs < 100 mIU/mL group than in the anti HBs >100 mIU/mL group. The level
of anti HBs was statistically significantly lower in patients with a CD4+ T cell count < 200 cells/μL (< 100
mIU/mL). 
Conclusions: The use of high-dose vaccine is a necessity as well as revaccination to improve vaccine
immunogenicity in patients with HIV. In our study, low CD4+ T lymphocyte count and older age were found
to have a negative effect on vaccine response.
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Patients with human immunodeficiency virus
(HIV) infection are frequently coinfected with

hepatitis B virus (HBV) because routes of transmis-
sion are shared [1]. Some 30%-90% of patients with
HIV have serologic finding of previous HBV infec-
tion, and 10% have CHB infection. Co-infection with
HIV and HBV was associated with an eight-fold in-
crease in mortality compared with HIV monoinfection
[2]. Therefore, prevention of HBV infection and HBV
vaccination are necessary for patients with HIV. How-

ever, response rates to standard hepatitis B vaccination
for patients with HIV are 24%-56%, compared with >
90% for immunocompetent hosts [3, 4]. 
      The response to the HBV vaccine is influenced by
the CD4+ T cell count and level of viral load. Accord-
ing to international guidelines; in patients with low
CD4+ T lymphocyte counts (< 200 cells/μL) and high
viral load, antiretroviral treatment (ART) should be
initiated before HBV vaccination [5]. In patients who
are HIV positive and who were vaccinated for HBV
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and do not respond [hepatitis B surface antibody (anti
HBs) < 10 IU/L], revaccination should be considered.
Double dose (40 μg) at 3-4 time points (0, 1, 6, and 12
mounts) may help to increase response rates to the
HBV vaccine [5, 6]. 
      The aim of this study was to investigate the rate of
response to double-dose HBV vaccine and to compare
the affecting factors to response in patients with HIV. 

METHODS

      The local ethics committee in Izmir Tepecik Train-
ing and Research Hospital approved the study. The
study was designed as retrospective, observational. A
total of 149 patients who were admitted to Tepecik
Training and Research Hospital HIV/AIDS outpatient
clinic between 2004 and 2017 and who were aged over
18 years and were HIV positive were evaluated for this
study. Patients who were not adherent and were not
followed up regularly (n = 20), who had natural im-
munity against HBV (n = 32), a previous response
with HBV vaccine (n = 12), those who were HBsAg
positive (n = 4) and, isolated hepatitis B core antigen
(anti HBc) IgG positive (n = 13) were excluded from
the study. Sixty-eight patients who were HBV
seronegative (HBsAg negative, anti HBs negative, anti
HBc IgG negative) were included in the study. 
      The patients' age, sex, HIV transmission route,
smoking and alcohol-substance abuse status, comorbid
diseases, CD4+ T cells counts and, viral load (HIV
RNA) levels were recorded to assess the impact on
vaccine response. HBsAg, anti HBc IgG and antiHBs
results were tested by on enzyme-linked immunosor-
bent assay (ELISA) (Liason, Diasorin Diagnostic Spe-
cialist S.T.A., Italy). After evaluation of viral load,
CD4+ T lymphocyte count and hepatitis markers in
patients, vaccination and antiretroviral therapy (ART)
were started simultaneously for HBV-sensitive pa-
tients. 
      Double-dose (40 μg) hepatitis B vaccine [hepatitis
B virus surface antigen (HBsAg) (recombinant) 20 μg
/ 1 dose (1 mL) of Euvax (BERK)] was administered
to 68 patients who were HBV seronegative at 0, 1 and
6 months. AntiHBs levels were assessed 6-8 weeks
after the last vaccine. According to the antiHBs levels,
patients were evaluated in 3 groups: < 10 mIU/mL
(Group 1), 10-100 mIU/mL (Group 2) ve and ≥ 100

mIU/mL (Group 3). Those with an antiHBs level < 10
mIU/mL were considered as non-responsive to the
first vaccination. Patients who did not respond to the
first vaccination program were again vaccinated with
double-dose (40 μg) hepatitis B vaccine at 0, 1, and 6
months. 

Statistical Analysis 
      The data were evaluated using the IBM SPSS Sta-
tistics 22.0 statistical package program (IBM Corp.,
Armonk, New York, USA). Descriptive statistics are
given as unit number (n), percentage (%), mean ± stan-
dard deviation (SD), median and interquartile range
(IQR). Pearson's Chi-square test and Fisher's exact test
were used to evaluate the categorical variables. The
normal distribution of the numerical variables was
evaluated using the Shapiro-Wilk test, the normality
test, and Q-Q graphs. The independent sample t-test
was used to compare two groups with normal distri-
bution and the Mann-Whitney U test was used for
groups with the non-normal distribution. In the com-
parison of three or more groups, one-way analysis
variance (ANOVA) was used for normally distributed
variables, and Kruskal-Wallis analysis was used for
non-normally distributied variables. In multiple com-
parisons, Tukey's honestly significant difference
(HSD) test was used for normal dividing variables and
Dunn-Bonferroni test was used for normal non-divid-
ing variables. A p value of < 0.05 was considered sta-
tistically significant. 

RESULTS

      The HBV serology of total 149 patients with HIV
was evaluated (Table 1). The mean age of the patients
was 52 (range,19-85) years. One hundred twenty-four
patients (83.2%) were male. In the study, 37.98% (n =
49) patients with HIV had evidence of prior HBV in-
fection, and 3.10% (n = 4) had chronic infection
(HBsAg seropositive). At 0, 1, and 6 months, double-
dose (40 μg) recombinant HBV vaccine was adminis-
tered in all HBV-seronegative patients with HIV.
Antibody levels were assessed at 6-8 weeks after the
end of the vaccination programme. According to the
anti HBs levels, 21 patients with < 10 mIU/mL (Group
1), 22 patients with 10-100 mIU/mL (Group 2), and
25 patients with ≥ 100 mIU/mL (Group 3) were iden-
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tified. A total of 47 patients (69.1%) with anti HBs
titers ≥ 10 mIU/mL were evaluated as vaccinated. 
      Ten of 21 patients who did not respond to the vac-
cine (anti HBs titers < 10 mIU/mL) received a dou-
ble-dose of 0, 1, 6. month (40 μg) hepatitis B
vaccination program second time. In three of these pa-
tients (30%), a response to the vaccine was achieved.
The response to HBV vaccination in patients with HIV
is shown in Table 2.
      Age, sex, HIV transmission route, smoking-alco-
hol-substance abuse, comorbidities, CD4+ T cells
counts, and HIV viral load results are shown in Table
3. 
      The age factor was statistically significant be-
tween group 1 and 2 and between group 1 and 3. (re-
spectively p = 0.038, p = 0.022). 
      In patients with CD4+ T lymphocyte counts < 200

cells/µL, the level of antiHBs was found to be signif-
icantly lower (< 100 mIU/mL) than in patients with
more than 200 cells/uL. (p = 0.045). Response of an-
tiHBs antibody according to CD4+ The T lymphocyte
counts are shown in Table 4.
      In this study, age and CD4+ T cell counts were
found significant factors in terms of response to hep-
atitis B vaccination in patients with HIV (p < 0.05). 

DISCUSSION

      HIV affects the course of HBV infection nega-
tively. HBV infection is a vaccine-preventable disease
and although hepatitis B vaccination has a lower re-
sponse rate, all HIV-infected patients are recom-
mended to be vaccinated [7-10]. 
      The risk of chronicity for HBV infection increases
in patients with HIV who are HBSAg positive.
Chronic hepatitis B (CHB) infection is around 5-10%
in patients with HIV. Co-infected patients have a
higher progression to cirrhosis and liver cancer and
higher mortality than patients with a monoinfection.
[6, 11, 12]. 
      With the development of highly active antiretro-
viral treatment (HAART) and with better survival
rates, liver disease has become a leading cause of mor-
tality and is of great concern in co-infected patients
with HIV-HBV. The incidence of acute HBV infection
is lower among such patients than in patients infected
with HBV alone however chronic HBV infection oc-
curs more often [13-15]. In our study, 37.98% (n = 49)
of patients with HIV had evidence of prior HBV in-
fection, and 3.1% (n = 4) had chronic infections
(HbsAg seropositive). The seropositivity rate of
HBsAg in the patients with HIV was lower than in the
literature [2, 11]. In addition, 9.3% of our patients
were pre-vaccinated. Routine vaccination started in
1998 in our country and therefore these findings in the
study were thought to be related to the predominance
of the middle age group. 
      The effect of the vaccination program in Turkey
that initiated in 1998 was observed decrease of HBsAg
seroprevalence over time. In a previous review,
HBsAg seroprevalence in Turkey was reported to be
between 2.5-9%. This rate is 3.1% in patients with
HIV. In another multi-center study, HBsAg seropreva-
lence was reported as 6.2% in HIV patients. In a study
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by Inci et al., HBsAg positivity was 4.4%; exposure
to hepatitis B (antiHBc IgG) was 34%. [16-18]. All
these data point to the risk of co-infection in patients
with HIV and emphasize the importance of vaccina-
tion in newly diagnosed young adults. 
      In general, symptomatic HIV-infected patients
have suboptimal immunologic responses to vaccines.
The antibody response to the antigen used in HBV
vaccines, HBsAg, has been previously shown to be T-
cell dependent, to induce a suboptimal antibody titer
more frequently in HIV-positive individuals, and to
more rapidly decline to non-protective levels than in
HIV-negative controls [19]. 
      In international guidelines, vaccination is prefer-
ably recommended after suppressed viremia and im-
mune reconstitution (CD4+ T cell counts > 200 /μL).
It is recommended to measure anti-HBs titers to eval-
uate their efficacy because vaccine responses can be
significantly lower in patients with HIV [5]. Data on
vaccination in isolated anti HBc IgG positive patients
are not sufficient. For this reason, there is no clear rec-

ommendation for these patients. In patients at risk for
HBV, if antibody response does not develop after
HBV vaccination, annual HBV serology should be fol-
lowed [5]. ART regimens containing tenofovir alafe-
namide or tenofovir disoproxil fumarate (TAF/TDF)
are recommended for these patients. Revaccination is
recommended until reaching anti HBs antibodies of
≥10 mIU/mL / ≥100 IU/L according to national guide-
lines [5]. In particular, in patients with low CD4 count
and high viral load, who do not respond to HBV vac-
cine, double-dose (40 μg) vaccination is recommended
3 times if the antibody level is under 10 mIU / mL and
once if it is under 100 mIU / mL [5]. In our study, the
vaccine response was 30% in patients who were did
not respond to the first vaccination program (anti HBs
< 10 mIU/mL) and these patients were then vaccinated
for a second time. 
      Response to HBV vaccine achieves in 80-90% of
healthy adults. Antibody level > 10 mIU/mL is con-
sidered unresponsive. Antibody levels > 100 IU/L are
regarded as ideal [20]. Age over 40 years, male sex,
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obesity, hemodialysis, smoking, and being immuno-
compromised, including through HIV infection are
factors that reduce responses to HBV vaccination [6]. 
After standard vaccination in patients with HIV, re-
sponse rates to the vaccine range from 7% to 88% and
are strongly correlated with CD4 cell numbers and
viral load [23-29]. To improve the vaccine response,
it is recommended that non-responders be re-vacci-
nated and use of higher and more frequent vaccine
doses when viral load is suppressed with ART and
CD4 + T lymphocyte counts are > 350-500 cells/μL
[25-29]. 
      In a systematic review and meta-analysis of five
studies including a total of 883 patients, anti HBs re-
sponse with high-dose (40μg) vs. standard-dose (20 or
10μg depending on vaccine type) vaccination were
compared. It was observed that high dose vaccination
increased the response rates [28]. In an open-label,
multicenter, randomized study of patients with CD4 +
T lymphocyte count > 200 cells/µL, three HBV vac-
cination strategies were evaluated.  Three standard
dose (20 μg) intramuscular administrations at 0, 1, and
6 months, four high-dose (40 μg) intramuscular ad-
ministrations at 0, 1, 2, and 6 months, and four low-
dose (4 μg) intradermal administrations at 0, 1, 2, and
6 months were compared. The response rates in pa-
tients were found 65%, 82%, 77%, respectively [28].
In another a cohort study authors reported that anti
HBs response rates were 83% and 91% after three and
four double-doses, respectively, and anti HBs levels
were higher with the four-dose schedule [30]. In these
studies, high-dose vaccination has been shown to in-
crease response rates in nonresponders [28-30]. 
      The main aim of this study was to investigate the
results of high-dose vaccination and re-vaccination of
non-responders to increase the HBV vaccine response
in patients with HIV. There are similar studies in the
literature. However, in our study, it is noteworthy that
the double-dose vaccine was effective even though the
patients had a high viral load. We think this is the rea-
son for the initiation of ART in all patients. In addition,
low CD4+ T lymphocyte count and older age were
found to have a negative effect on vaccine response as
in other studies. The rate of re-vaccination response
was found as 30% in our study. These results also sup-
port the recommendations for re-vaccination in the
guidelines.

CONCLUSION

      In conclusion, the double-dose vaccination re-
sponse in patients with HIV was consistent with the
literature in this study. The use of high-dose vaccine
is a necessity, as well as revaccination to improve vac-
cine immunogenicity in immunocompromised patients
with HIV. The factors affecting response were found
as age and CD4+ T lymphocyte counts, which were
significantly different in the groups with anti HBs lev-
els < 100 mIU/mL and ≥ 100 mIU/mL.
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