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HepB-CpG Vaccine in People With HIV
and Prior Nonresponse to HBV Vaccine:
The BEe-HIVe Trial End-of-Study Results

Hepatitis B virus (HBV) remains a leading cause of liver disease
morbidity and mortality worldwide, and inadequate vaccina-

tion and waning immunity account for new HBV infections in

adults.? In people with HIV with prior HBV vaccine nonre-

Supplemental content 3-dose hepatitis B vaccine

with a cytosine phosphoguanine adjuvant (HepB-CpG) achieved
a superior seroprotection response compared with 3-dose

Figure. Seroprotection Response (SPR) by Vaccine Regimen at Study Visits
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No. of participants
2-Dose HepB-CpG 185 177 175 172 162 163 NA NA 162 159
3-Dose HepB-CpG 188 177 174 169 163 162 161 168 NA 161
3-Dose HepB-alum 186 174 173 167 164 160 161 160 NA 153

A, Primary SPR outcome was at week 12 for the 2-dose hepatitis B vaccine with
a cytosine phosphoguanine adjuvant (HepB-CpG) and at week 28 for the 3-dose
HepB-CpG and 3-dose hepatitis B vaccine with an aluminum hydroxide adjuvant
(HepB-alum).3 B, The end-of-study SPR outcome was at week 72. In panels A

and B, the estimated SPR proportion differences between study groups with
97.5% Cls are shown above the bars. C, SPR proportions at study visits are
shown, according to the protocol-specified visit windows. The visit schedules
differed between the 2-dose and 3-dose groups. NA stands for not applicable.
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sponse, the BEe-HIVe trial
demonstrated that 2- and
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Table. End-of-Study (EOS) Seroprotection Response (SPR) by Primary Antihepatitis B Surface (Anti-HBs) Titer Among the Participants

Who Had Primary SPR Outcome?

2-Dose HepB-CpG

3-Dose HepB-CpG 3-Dose HepB-alum

No. EOS SPR, No. (%) No. EOS SPR, No. (%) No. EOS SPR, No. (%)
Total 154 140 (91) 163 159 (98) 128 95 (74)
By anti-HBs titer at the time of primary response, miU/mL
10-99 36 22 (61) 4 1(25) 27 0
100-1000 73 73 (100) 29 28(97) 46 40 (87)
>1000 45 45 (100) 130 130 (100) 55 55 (100)

@ The summary is limited to participants with primary SPR outcome who had
anti-HBs results available at the end of study. Primary outcome was at week 12
for 2-dose hepatitis B vaccine with a cytosine phosphoguanine adjuvant

(hepB-CpG) and at week 28 for 3-dose hepB-CpG and 3-dose hepatitis B
vaccine with an aluminum hydroxide adjuvant (hepB-alum).

hepatitis B vaccine with an aluminum hydroxide adjuvant
(HepB-alum).>* Durability of seroprotection response, 1 year or
more after the vaccination series, is now reported.

Methods | The BEe-HIVe study evaluated immunogenicity of
HepB-CpG in people with HIV taking antiretroviral therapy with
CD4 count of 100 cells/mm? or greater and HIV-1 RNA less than
1000 copies/mL. The trial protocol and all amendments were
reviewed and approved by independent institutional review
boards and ethics committees. All participants provided writ-
ten informed consent. Adults with HIV and prior nonresponse
to HBV vaccine were randomized 1:1:1 to either 2 doses of
HepB-CpG intramuscularly (20 g of recombinant hepatitis B
surface antigen [HBsAg] and 3000 g of CpG 1018 adjuvant) at
weeks 0 and 4; 3 doses of HepB-CpG intramuscularly at weeks
0, 4, and 24; or 3 doses of HepB-alum intramuscularly (20 ug
of recombinant HBsAg) at weeks 0, 4, and 24. The primary se-
roprotection response, defined as antibody to HBsAg (anti-
HBs) level of 10 mIU/mL or greater, at week 12 for the 2-dose regi-
men (8 weeks after dose 2) and week 28 for the 3-dose regimens
(4 weeks after dose 3) was reported previously.>* The end-of-
study seroprotection response at week 72 (48 weeks after 3
doses, 68 weeks after 2 doses) reported here was a prespeci-
fied secondary outcome, and the estimation of proportion dif-
ferences followed the primary response analysis approach
(2-sided 97.5% Newcombe CI, stratified by sex at birth and dia-
betes status).? End-of-study seroprotection response was also
summarized by the anti-HBs titer level at the time of primary
response. All analyses were conducted using SAS software
(version 9.4 for Linux; SAS Institute Inc).

Results | A total of 561 participants with HIV and prior vaccine non-
response were enrolled at 41 sites in 10 countries; 96% received
all study vaccine doses and 95% completed study follow-up.

At the end of study (72 weeks), 86.1% who received 2 doses
of HepB-CpG vaccine (n = 173), 97.2% who received 3 doses of
HepB-CpG vaccine (n = 177), and 57.5% who received 3 doses
of HepB-alum (n = 174) had seroprotection response. The
Figure illustrates seroprotection response proportion differ-
ence estimates of primary? and end-of-study responses.

The Table shows the relationship between the primary anti-
HBs titer and the end-of-study seroprotection response. Among
those with primary anti-HBs level greater than 1000 mIU/mL,
100% in all groups had seroprotection response at study end.
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Nearly all in the 3-dose HepB-CpG group had primary anti-HBs
levels greater than 1000 mIU/mL. In contrast, among those with
anti-HBs levels less than 100 mIU/mL at primary response, 0%
in the 3-dose HepB-alum group and 61% in the 2-dose HepB-CpG
group had end-of-study seroprotection responses.

Reactogenicity was reported previously.? No new safety is-
sues were identified. Two unrelated deaths occurred (tuber-
culosis and cardiac arrest).

Discussion | In people with HIV, HepB-CpG vaccine achieved du-
rable seroprotection in people with prior vaccine nonre-
sponse. Higher end-of-study seroprotection was achieved with
HepB-CpG compared with HepB-alum, and 3 doses of HepB-
CpG compared with 2 doses. This is consistent with the pre-
viously reported primary response (4 or 8 weeks post vacci-
nation) and strengthens the recommendation to use HepB-CpG
in people with HIV. Similarly, HepB-CpG has achieved high
levels of seroprotection in health care workers with prior vac-
cine nonresponse.®

Primary response titer of 100 mIU/mL or greater led to high
end-of-study seroprotection responses; furthermore, titer
greater than 1000 mIU/mL, most common with 3 doses of
HepB-CpG, resulted in 100% seroprotection responses at the
end of study in all groups. Current guidelines recommend
checking for seroprotection response 4 weeks after final dose
and then to consider annual testing, particularly if a person has
ongoing risk factors for acquiring HBV and is not receiving
tenofovir.® Given the increasing use of antiretroviral therapy
without HBV activity, the use of 3 doses of vaccine to achieve
a higher anti-HBs titer and improve the durability of seropro-
tection may outweigh the cost or convenience benefits of 2
doses. A planned cost-effectiveness analysis will provide fur-
ther insight into these decisions.
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