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Abstract
Purpose of Review Persons with HIVare at a higher risk for acquiring HBV (hepatitis B virus) than the general population due to
shared modes of transmission and are significantly more likely to develop and die from sequelae of chronic HBV infection. Early
vaccination is key to achieving HBV protective immunity, but response rates are still much lower than in the general population,
ranging from 35 to 70%. Individuals with HIValso experience more rapidly waning immunity than those without HIV. Strategies
to augment initial response and improve long-term immunity in individuals with HIV include alterations in dose, frequency, and
the use of immune adjuvants.
Recent Findings Recent studies have focused on the use of different vaccine formulations, the use of vaccine adjuvants, increased
number and strength of vaccine dosages, increased dose frequency, alternative routes of administration, dual vaccinations, and the
use of booster vaccines. Although no consensus has been reached on the use of certain vaccination regimens, three and four
double-dose vaccine schedules via the intramuscular route have demonstrated higher initial response rates. Early vaccination
when CD4 cell counts are greater than 350/mm3 with low viral loads has been shown to improve initial response, along with
completion of immunization series. Adjuvants such as TLR4 and TLR9 agonists appear to improve response to HBV vaccina-
tion, but further research is needed in individuals with HIV.
Summary Persons with HIV have significant lower initial and long-term seroresponse rates after HBV vaccination than immu-
nocompetent individuals. Recent and ongoing studies continue to evaluate multiple strategies to improve these rates within a
uniquely susceptible population.
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Introduction

Individuals with HIV are at a higher risk for acquiring
HBV (hepatitis B virus) than the general population due
to shared modes of transmission, namely intravenous drug
use and sexual contact [1, 2]. Patients with HIV are signif-
icantly more likely to develop chronic HBV infection after
an acute infection than those without HIV [3]. Chronic

HBV infection remains a leading cause of chronic viral
hepatitis, cirrhosis, and hepatocellular carcinoma. In par-
ticular, individuals coinfected with HBV have a more rapid
and severe progression of chronic HBV sequelae, leading
to further morbidity and mortality in this vulnerable popu-
lation [1, 4, 5]. Individuals with HIV/HBV coinfection are
8 times more likely to die from liver disease than those
infected with HIV alone, and 19 times more likely than
those with HBValone [6]. In addition to interventions such
as safe sex practices and use of clean needles, the most
important method of prevention is HBV vaccination,
which is recommended by the Centers for Disease
Control (CDC) for all persons with HIV [7]. However,
for multiple reasons, achieving and maintaining adequate
HBV immunity in HIV-infected patients is complex and
new strategies have emerged to address these barriers.
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Hepatitis B Vaccine Formulations
and Schedules

There are multiple HBV vaccine formulations currently ap-
proved for use in adults in the USA. Engerix-B® is a single-
antigen recombinant vaccine; it is manufactured as a 20-mcg
HBsAg (hepatitis B surface antigen) dose that is given on a 0-,
4-, and 24-week schedule, but has been approved for double-
dose (40 mcg) vaccination on a 0-, 4-, 8-, and 24-week sched-
ule for chronic dialysis and other immunocompromised pa-
tients. This requires administration as two doses of 20 mcg.
Recombivax-HB® is also a single-antigen recombinant vac-
cine and is given as a 10-mcg antigen dose on a 0-, 4-, and 24-
week schedule; there is also an approved dialysis dose of
40 mcg given on a 0-, 4-, 8-, and 24-week schedule.
HEPLISAV-B® combines 20 mcg HBsAg with a cytosine
phosphoguanine oligonucleotide (CPG 1018) adjuvant, a
Toll-like receptor 9 (TLR9) agonist, and is given as two doses
on a 0- and 4-week schedule. Finally, Twinrix® is a combined
HBV and HAV (hepatitis A virus) vaccination with 20 mcg
HBsAg and 720 ELISA units of inactivated HAV, adminis-
tered on a 0-, 4-, and 24-week schedule (Table 1) [8, 9].
Following a complete immunization series, serum anti-HBs
(hepatitis B surface antibody) concentration ≥ 10 mIU/ml is
considered a seroprotective response (SPR) [10, 11].
Additionally, an initial anti-HBs level > 100 mIU/ml has been
associated with a more robust and durable response over time.

There are other formulations of hepatitis B vaccines used
outside of the USA (Table 1). These will be discussed in the
context of use in people with impaired responses, including
those with HIV.

Hepatitis B Vaccination Response
in Immunocompetent Persons

In order to appreciate the unique challenges of HBV immuni-
zation in persons with HIV, it is important to review responses
to vaccination within the general population. In the USA,
adult HBV coverage rates are suboptimal, at least in part from
low rates of vaccine adherence and series completion. A large
retrospective database study found that just over 30% com-
pleted the third dose in a HBV series by month 28 after the
initial dose [12]. If vaccine series are completed, overall re-
sponses are quite good.

Multiple studies examining response rates and long-term
immunity have been conducted in the Alaska Native popula-
tion, which is known to have a high prevalence of both inci-
dent and prevalent HBV infection.

Dentinger et al. followed a cohort of 334 Alaska Native
children who received a three-dose HBV vaccine series
starting at birth and demonstrated anti-HBs concentration ≥
10mIU/ml; theywere followed for 3151 person-years and had

anti-HBs levels checked every other year. Although levels of
anti-HBs dropped precipitously on subsequent samples, only
1.8% acquired anti-HBc (hepatitis B core antigen), half of
whom had breakthrough infections [13]. This suggests that
although baseline levels of anti-HBs decline over time, vacci-
nation still provides durable immunity in most but not all
vaccinated children.

In a similar prospective cohort study fromMcMahon et al.,
1578 Alaska Natives vaccinated at age 6 months and older
with a three-dose series were followed with annual serologic
testing for 11 years. At the 15-year mark, 53% of the original
cohort had repeat anti-HBs titers checked. Of those tested,
84% still had detectable anti-HBs levels, including 88% of
the subset that responded to the initial series. Initial anti-HBs
level, older age at time of initial vaccination, and male sex
were also associated with a more durable response [14].

In a 22-year follow-up study of this cohort, 493 persons
vaccinated at age 6 months and older had anti-HBs levels
checked; 60% demonstrated seroprotection with levels ≥
10 mIU/ml. A booster dose was given to 164 participants
and 81% responded by 60 days. SPR was demonstrated in
87% and no new acute or chronic infections were reported
[15]. Another study conducted in this cohort at the 30-year
follow-up mark by Bruce et al. demonstrated ≥ 90% protec-
tion in this population [16•]. These studies have demonstrated
high response rates to initial vaccination and long-term immu-
nity, as well as strong anamnestic response with booster
vaccine.

Hepatitis B Serologies in Patients with HIV

HBV screening is recommended in all persons with HIV.
Testing should include HBsAg, anti-HBs, and total anti-
HBc. Patients with positive anti-HBc and anti-HBs represent
those with prior cleared infection and do not require vaccina-
tion. Patients with anti-HBs positivity and titer ≥ 10 mIU/ml
are considered immune and do not need further immunization
at that time. Patients with negative HBsAg, negative anti-
HBc, and negative anti-HBs should all be vaccinated. Anti-
HBs levels should be checked 4 weeks after the last dose in a
vaccinations series. The timing of retesting, particularly in
high-risk individuals, has not been established. In the general
population, retesting is not recommended but many experts
would consider yearly testing and revaccination in those with
HIV and ongoing risk profiles.

HIV-Infected Patients and Isolated Hepatitis B
Core Antibody

Patients with anti-HBc positivity alone are less straightfor-
ward, as this can potentially represent remote infection with
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loss of anti-HBs vs. patients with occult HBV, defined as HBV
DNA positive [17]. There is a lack of consensus on the opti-
mal management of patients with HIV and isolated anti-core
antibody. Some experts will try booster vaccination, while
others will test for serum HBV DNA prior to booster
consideration.

In a prospective multicenter study by Piroth et al., 54 pa-
tients with CD4 cell count > 200/mm3 and isolated anti-HBc
were evaluated for response to HBV vaccination. Patients
were vaccinated with 20 mcg of recombinant HBV vaccine;
anti-HBs level was checked 4 weeks later. Those with anti-

HBs level < 10 mIU/ml were given three additional double
doses (40 mcg) at weeks 5, 9, and 24. Forty-six percent had
an anamnestic response; immunity was retained in 58% at
week 28 and 50% at month 18. In those who did not respond
initially and received additional vaccination, 89% maintained
immunity at week 28 and 81% at month 18. The authors
concluded that patients with isolated anti-HBc and anti-HBs
≤ 100 mIU/ml after single HBV vaccine should be further
vaccinated with three double-dose vaccinations [18•].
Similar findings were reported in two small prospective co-
horts of HIV patients with isolated anti-HBc, with low

Table 1 Current US and international adult HBV vaccine formulations

Vaccine brand namea Composition/dosageb Schedule(s) Special indication or alternate
schedule(s)

Approved in the USA

Engerix-B® 20 mcg HBsAg
40 mcg HBsAg (two doses)

0, 1, 6 months
0, 1, 2, 12 months
0, 1, 2, 6 months

3-dose accelerated schedule with
booster

Dialysis patients

Recombivax-HB® 10 mcg HBsAg
40 mcg HBsAg

0, 1, 6 months
0, 1, 6 months

Pre-dialysis, dialysis patients

HEPLISAV-B® 20 mcg HBsAg and 3000 mcg CpG 1018
adjuvant

0 and 1 month

Twinrix® 20 mcg HBsAg and 720 units inactivated HAV 0, 1, 6 months
0, 7, 21 days,

12 months

3-dose rapid schedule with booster

International formulations (country/countries of origin)

Bilive™ (China) 10 mcg HBsAg and 500 units HAV 0, 1, 6 months

Bimmugen® (Japan) 10 mcg HBsAg 0, 1, 6 months

Enivac-HB™ (Cuba) 20 mcg HBsAg 0, 1, 6 months

Euvax-B (South Korea) 20 mcg HBsAg 0, 1, 6 months

Fendrix® (Europe) 20 mcg HBsAg and 50 mcg ASO4 adjuvant 0, 1, 2, 6 months Pre-dialysis, dialysis patients

GenHevac B™ (France) 20 mcg HBsAg 0, 1, 6 months
0, 1, 2, 4, 12 months

Pre-dialysis, dialysis patients

GeneVac-B™ (India) 20 mcg HBsAg 0, 1, 6 months
0, 1, 2 months

3-dose rapid schedule

H-B-Vax II® (Australia) 10 mcg HBsAg
40 mcg HBsAg

0, 1, 6 months
0, 1, 6 months

Pre-dialysis, dialysis patients

HBvaxPro® (Europe) 10 mcg HBsAg
40 mcg HBsAg

0, 1, 6 months
0, 1, 6 months

Pre-dialysis, dialysis patients

Heberbiovac HB (Cuba) 20 mcg HBsAg 0, 1, 6 months
0, 1, 2 months

3-dose rapid schedule

Hepavax-B (South Korea) 20 mcg HBsAg 0, 1, 6 months
0, 1, 2, 12 months

3-dose accelerated schedule
with booster

Hepavax-Gene® (South
Korea)

20 mcg HBsAg 0, 1, 6 months

Hepativax (Argentina) 20 mcg HBsAg 0, 1, 6 months

Probivac-B® (Mexico) 20 mcg HBsAg 0, 1, 6 months
0, 1, 2, 12 months
0, 7, 21 days,

12 months

3-dose accelerated schedule
with booster

3-dose rapid schedule with booster

Shanvac-B® (India) 20 mcg HBsAg 0, 1, 6 months
0, 1, 2, 12 months

3-dose accelerated schedule with
booster

Viralinte (Mexico) 20 mcg HBsAg 0, 1, 6 months

a Brand name may vary by country of origin or distribution
bAll vaccines contained recombinant hepatitis B surface antigen (HBsAg)
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anamnestic responses of 22–33% and primary response rate of
60–74% following 3–6 vaccine doses. Both studies reported
poor long-term immunity, prompting further discussion of
long-term monitoring and repeat vaccination in these patients
[19, 20]. These findings also support the safety of vaccination
in these patients, as none of these patients were identified as
having occult HBV infection and there were limited and only
minor side effects reported.

Diminished Immunogenicity of Hepatitis B
Vaccination in Patients with HIV

Immune response following HBV vaccination is lower in
patients with HIV when compared with those without HIV.
In contrast to the > 90% seroprotection rate seen in both the
vaccine registration trials, and in the Alaska Native popu-
lation, seroprotection in HIV patients varies widely with a
range of 18 to 89% [1]. Variables affecting response fol-
lowing vaccination include age, gender, CD4 cell count,
HIV RNA level, combination antiretroviral therapy
(cART), coinfection with hepatitis C virus (HCV), other
chronic medical conditions, human leukocyte antigen
(HLA) alleles, impaired antigen presentation and process-
ing, and poor T and B memory cell function leading to
impaired humoral immunity [21–29]. Retrospective data
has shown that individuals with HIV vaccinated prior to
HIV diagnosis had higher rates of seroprotection when
compared with those who were vaccinated after diagnosis,
which argues in favor of aggressive adult vaccination in
high-risk non-infected patients [30].

An observational study of a large US military cohort by
Landrum et al. demonstrated that receiving three or more vac-
cines, higher CD4 cell count at time of vaccination, and use of
cART were all associated with a higher likelihood of HBV
vaccine response. In particular, patients on cART with CD4
cell count ≥ 350/mm3 were more likely to response than those
not on cARTwith CD4 cell count ≥ 350/mm3. Overall rates of
response were still low, even in the cART group, with 49%
response in those on cART at the time of the last vaccination
and 62% response in patients on cARTwith CD4 cell count ≥
350/mm3 and HIV RNA < 400 copies/ml [24]. Similar find-
ings were reported in a randomized controlled trial by Fonseca
et al. Patients with HIV were immunized with three-dose 20-
mcg or 40-mcg regimens, with response rates only significant-
ly different in the subgroup analysis of CD4 cell count with a
cut-off value of 350/mm3 and HIV viral load with a cut-off
value of 10,000 copies/ml [26]. Comparable results were also
reported in a large observational study by Mena et al. [31]. In
patients who are not vaccinated prior to contracting HIV, early
HBV vaccination when CD4 cell count is ≥ 350/mm3 and
HIV viral load is low can improve overall immune response.

New Strategies to Improve Host Seroresponse
and Vaccine Immunogenicity

A number of different vaccinations strategies have been
employed to improve immunogenicity of HBV vaccines in
patients with HIV, as well as to augment long-term response.
These include different vaccine formulations, the use of adju-
vants, increased number and strength of doses, increased dose
frequency, alternative routes of administration, dual vaccina-
tion, and use of booster vaccines (Fig. 1). This review will
focus on recent randomized controlled trials (RCT), prospec-
tive cohort studies, and well-designed retrospective and obser-
vational studies within the past 10 years.

A randomized trial of HBV vaccination in HIV-infected
adolescents (ages 12–25) by Flynn et al. assessed the response
rates to three-dose regimens of 20 mcg and 40 mcg (double-
dose) Engerix-B® and Twinrix®. In the Engerix-B® 20-mcg
arm, response rate was 60% at week 28. Response was signif-
icantly higher in the double dose and Twinrix® groups, 73%
and 75% respectively at week 28. On multivariate analysis,
baseline CD4 cell count was an independent predictor of re-
sponse [23]. It is not clear why those receiving dual vaccina-
tion also had improved response rates, although this has been
previously demonstrated in HIV-negative adolescents and rep-
resents another avenue for future study.

Cruciani et al. evaluated the use of double-dose HBV vac-
cination at 1-month intervals in patients with HIV with CD4
cell count > 200/mm3. After a series of three vaccines, the rate
of response was 60%. Non-responders (anti-HBs < 10 mIU/
ml) were given 1–3 additional booster vaccinations, with total
response of 89.2%. However, long-term immunity decreased
dramatically, with 63% and 33% seroprotection at 12 and
24 months respectively. Sex, CD4 cell count, and HIV viral
load were all significant predictors of response. The authors of
the study suggested additional monitoring of anti-HBs levels,
especially in those with low levels at initial response [25].

Launay et al. assessed multiple parallel strategies aimed at
increasing immunogenicity of HBV vaccination in patients with
HIV. In an open-label, multicenter trial, 437 patients were ran-
domized to receive recombinant HBV vaccine on one of three
schedules with variable doses, number of doses, and sites of
injection—three doses of standard dose at 0-, 4-, and 24-week
intervals, four doses of intramuscular (IM) double-dose at 0, 4, 8,
and 24 weeks, and four doses of intradermal (ID) low dose
(4 mcg) at 0, 4, 8, and 24 weeks. 426 patients were vaccinated;
396 had anti-HBs checked at week 28, with a statistically signif-
icant difference among the groups—65% response in the stan-
dard arm, 82% response in the four-dose IM double-dose arm,
and 77% in the four-dose ID arm [32]. A follow-up study pub-
lished in 2016 looked at immunity at month 42, with 41% re-
sponse in the standard arm, 71% in the four-dose IMdouble-dose
arm, and 44% in the four-dose ID arm, demonstrating improved
long-term immunity with the 4 dose IM double-dose vaccine
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regimen [33•]. A randomized controlled trial by Bunupuradah
et al. of children 1–18 years of age with CD4 cell count > 200/
mm3 compared ID with IM administration. Patients were ran-
domized to three doses of HBV vaccine by ID (2 mcg) or IM
route (10 mcg). Seroprotective response rates were similar be-
tween groups, but anti-HBs were higher in the IM group at all
time points [34]. This supports IM administration to optimize
long-term immunity.

Two studies by Potsch et al. also evaluated the use of four-
dose IM double-dose regimens in individuals with HIV. In the
2010 prospective cohort study, 47 patients underwent vacci-
nation with anti-HBs levels checked 1 month after the last
dose—89% responded with anti-HBs ≥ 10 mIU/ml, 78% with
levels over 100 mIU/ml, and 60% with levels greater than
1000 mIU/ml. Undetectable HIV viral load was a predictor
of response [35]. The 2012 study compared response rates
with three- and four-dose IM double-dose regimens; 163 pa-
tients underwent a four-dose series with anti-HBs checked
1 month after the third and fourth doses. Response rates were
seen in 83% after three doses and 91% after four doses; the
same trend (62% and 80%) was observed with strong re-
sponses (anti-HBs ≥ 100 mIU/ml) [36]. Similar findings are
reported in other prospective cohort studies [37]. This further
supports the use of a four-dose series with 40-mcg dosing at
initial vaccination to improve overall response in this difficult
to vaccinate population.

An observational study by Mena et al. also demonstrated
poorer response in patients receiving fewer than three HBV vac-
cinations or receiving vaccinations on a rapidly accelerated
schedule (0, 1, and 2–3 weeks) when compared with an acceler-
ated schedule (0, 4, and 8weeks) [31]. A randomized control trial
by de Vries-Sluijs et al. designed to investigate non-inferiority of
standard-dose HBvaxPro®, a European recombinant HBV vac-
cine, on an accelerated schedule (0, 1, and 3 weeks) compared
with standard intervals (0, 4, 24 weeks). Compliance was better
in the accelerated group. Patients were stratified by CD4 cell

count, and the accelerated schedule was only non-inferior in
the CD4 cell count > 500/mm3 group [38]. There may be a role
for accelerated dosing schedules to improve adherence and com-
pletion in patients with high CD4 cell counts, likely early in the
course of disease or among those with good response to cART.

In addition to choice of initial vaccination regimen, there
has been significant discussion regarding the use of single-
dose or double-dose series for revaccination in non-
responders or hypo-responders. A prospective study by
Irungu et al. from Kenya reported a response rate of 86% in
initial non-responders after revaccination with standard-dose
regimen, with total response rate of 95%; quantitative titers
were not obtained and long-term response was not assessed
[39]. Rey et al. carried out an open-label, randomized con-
trolled trial to further address this question. 178 HIV-
infected adults with CD4 cell count ≥ 200/mm3 that had pre-
viously not responded to HBV vaccination were randomized
to either three standard-dose or double-dose HBV vaccina-
tions at weeks 0, 4, and 24. Therewas no significant difference
between groups when assessing for overall response at week
28, although the double-dose group did have higher anti-HBs
levels overall with longer durability of response seen at week
72 [40]. A randomized trial of 132 patients by Chaiklang et al.
did not find a significant difference among response rates with
three- or four-dose 20-mcg and 40-mcg regimens, but also
found that higher and more frequent vaccine doses were asso-
ciated with higher anti-HBs levels [41]. These findings may
support using this augmented dose strategy for revaccination.
Although initial response rates were similar in single-dose and
double-dose regimens, higher anti-HBs levels, as seen in the
double-dose groups, can be associated with improved long-
term immunity.

A meta-analysis from 2013 by Ni et al. identified five stud-
ies of HBV vaccination in patients with HIV, with data
supporting the use of increased vaccine dosage to improve
immune response [42].

Fig. 1 Strategies to improve
seroprotective response to HBV
vaccination in persons with HIV
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The utilization of various adjuvants to improve vaccine
immunogenicity has also been investigated. Cooper et al.
evaluated the safety profile and use of adjuvant CPG 7909,
which contains TLR9 agonists, to enhance HBV vaccina-
tion seroresponse in patients with HIV. A randomized,
double-blind controlled trial published in 2005 compared
double-dose Engerix-B® with and without CPG 7909.
Anti-HBs levels were significantly higher in the CPG
7909 group, with levels > 10 mIU/ml in 89%, 89%, and
100% at 6, 8, and 48 weeks respectively, compared with
53%, 42%, and 63% in the control group. Approximately
50% of the intervention arm participants had failed prior
vaccination. The safety profile of the adjuvant was favor-
able [43]. Follow-up anti-HBs titers measured at 6-month
intervals up to 60 months showed higher rates of
seroprotection and higher anti-HBs titers at all time points
in the CPG 7909 group [44]. A smaller double-blind,
placebo-controlled trial by Angel et al. assessed lympho-
proliferative response in patients with HIV after HBV vac-
cine with and without CPG 7909, with significantly en-
hanced response noted in the intervention arm at weeks 8
and 48, which suggests improved cellular immunity with
CPG 7909 in this poorly responsive group [45].

Fendrix® is an HBV vaccine currently approved in Europe
for patients with chronic renal disease. It contains 20 mcg of
recombinant HBsAg and adjuvant AS04, which contains a
Toll-like receptor 4 (TLR4) agonist and aluminum salt. It is
given at 0, 1, 2, and 6 months. TLR4 agonists increase
antigen-specific T cell activation. de Silva et al. identified 22
patients with HIV who had previously failed HBV vaccina-
tion, some with double-dose regimens. Of 22 patients, 18 had
a strong response with anti-HBs > 100 mIU/ml and 3 of 22
had anti-HBs 10–100mIU/ml, with an overall response rate of
95% [46]. Although this was a small trial with possible con-
founders, the results were promising and warrant further
investigation.

HEPLISAV-B® is an adjuvant-enhanced HBV vaccine
commercially available in the USA since 2017. As previ-
ously described, it contains 20 mcg of recombinant
HBsAg and CPG 1018 adjuvant, a Toll-like receptor 9
(TLR9) agonist, and is given as a two-dose regimen on
a 0- and 4-week schedule. Three large clinical trials, one
randomized, observer-blind trial in Canada and Germany
and two US-based phase 3, multicenter, randomized dou-
ble-blind, controlled trials, were conducted to assess the
safety and immunogenicity of HEPLISAV-B® when com-
pared with standard-dose Engerix-B®. The first trial by
Halperin et al. published in 2012 identified 2415 healthy
participants 18–55 years of age who were randomized in a
3:1 ratio to receive HEPSILAV-B® or Engerix-B®.
Patients were followed until week 28 after initial injec-
tion. Superior seroprotective rates (SPR) and higher geo-
metric mean concentrations were demonstrated at almost

all time points [47]. The second trial by Heyward et al.,
published in 2013, enrolled 2452 healthy adults 40–
70 years of age; they were randomized in a 4:1 ratio to
receive HEPLISAV-B® or Engerix-B® and were followed
until week 52 after initial injection. Similarly, the SPR
were higher at all time points in the HEPLISAV-B®
group, with similar safety profiles [48]. Jackson et al. en-
rolled 8374 participants 18–70 years of age, with a subset
of 961 patients with type 2 diabetes mellitus, with results
published in 2018. Patients were randomized to
HEPLISAV-B® or Engerix-B® in a 2:1 ratio and follow-
ed until week 28 after first injection. In both the total
population and per-protocol population, SPR was signifi-
cantly higher with HEPSILAV-B® compared with
Engerix-B®, 90% and 65% in the diabetes mellitus group.
SPR was > 95% in all other HEPSILAV-B® subgroups
[49]. Another observer-blind, randomized controlled, mul-
ticenter trial by Janssen et al. recruited 521 patients 18–
75 years of age with chronic kidney disease; patients were
randomized to HEPLISAV-B® for three doses or double-
dose Engerix-B® for four doses and followed for
52 weeks. Patients in the HEPLISAV-B® arm achieved
earlier SPR with higher geometric mean anti-HBs concen-
trations and more durable response over time. Comparing
the intervention and standard arms, 89% and 82% had
SPR at week 28 and 84% and 77% at week 52 [50].

HEPLISAV-B® is already being administered to some pa-
tients with HIV, with the original data extrapolated for use in this
population. Benefits include a two-dose vaccination schedule
with better adherence, as well as a more robust and durable
response in patients immunosuppressed due to chronic kidney
disease when compared with standard vaccination. Patients with
HIV were not included in the original trials and could have
unique adverse effects after exposure to the CPG 1018 adjuvant,
although this has not so far been reported in the literature. Further
study in individuals with HIV is warranted to elucidate the risks
and benefits of administering HEPLISAV-B® to these patients.

Waning Hepatitis B Immunity in Patients
with HIV

In addition to poor initial response, patients with HIV also
have difficulty maintaining HBV immunity over time. A
systematic review and meta-analysis from 2014 by
Kernéis et al., which included twelve relevant studies,
supported impaired long-term immunity in this patient
population and did not find any significant difference be-
tween double-dose and standard-dose vaccination with re-
gard to long-term humoral response [51].

Retrospective studies have identified multiple factors af-
fecting long-term immune response, including maximal anti-
HBs level following primary vaccination, CD4 cell count,
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both current and nadir, HIV viral load, and CD19 cell percent-
age, indicative of impaired humoral function [40, 52, 53]. A
retrospective cohort study by Lara et al. found that booster
vaccinations triggered seroconversion in initial non-re-
sponders, although it did not have an association with persis-
tent levels of anti-HBs when measured 11 years after primary
vaccination. The study also corroborated the association be-
tween high anti-HBs titers > 100 mIU/ml and persistent im-
munity [54].

Guidance for Individuals with HIV

Patients with initial seroprotective response and ongoing risk
factors for HBV exposure should have anti-HBs levels
checked annually [7]. Booster vaccines or a complete series
should be reinitiated if levels decrease below 10 mIU/ml.
Evidence is lacking for management of patients vaccinated
with low CD4 cell counts given their poor immune response.
In patients who were vaccinated when CD4 cell count was <
350/mm3, we recommend repeat vaccination after initiation of
cART and CD4 cell count ≥ 350/mm3 for at least 3 months
[24]. In patients who do not fully recover CD4 cell counts to
this level, we recommend revaccination after 1 year with an
undetectable viral load [55]. Initial vaccination can be per-
formed with standard-dose or double-dose regimens, although
we support use of double-dose vaccination in this population
despite mixed results regarding improved response. The role
of adjuvant vaccines including HEPLISAV-B® and Fendrix®
remains to be elucidated.

Conclusion

Seroprotective response and durable immunity after HBV
vaccination in individuals with HIV is a complex subject with
numerous variables. Ongoing research is evaluating the use of
novel strategies to improve response in this highly susceptible
population. Vaccination early in the course of HIV infection,
preferably when CD4 cell counts are greater than 350/mm3

with low viral loads, is key to improve initial response, along
with a focus on adherence to a full series of immunizations.
Double-dose recombinant vaccination via the intramuscular
route has been shown to augment initial response and improve
long-term immunity due to improved initial anti-HBs titers.
High-risk individuals should have anti-HBs levels checked
every year to ensure continued seroprotection and should be
re-immunized based on results, preferably with a double-dose
regimen. Use of adjuvants, particularly TLR4 and TLR9 ag-
onists, with HBV vaccination appears promising, but further
investigation in the HIV-infected population will be needed
prior to standardized recommendation.
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