


David Sackett Trial of the Year Award

• Improves the lot of humankind

• Provides the basis for a substantial, beneficial change in health care.

• Reflects expertise in subject matter, excellence in methodology, and 
concern for study participants

• Overcame obstacles in implementation

• The presentation of its design, execution, and results is a model of 
clarity and intellectual soundness





B-ENHANCEMENT OF HBV 
VACCINATION IN PERSONS LIVING 

WITH HIV (BEe-HIVe): 
Evaluation of HEPLISAV-B® 

A Multicenter Trial of the ACTG 
 

Kristen Marks, MD, MS
On behalf of ACTG 5379 (BEe-HIVe) Study Team



Disclosures

• Research grants: Gilead Sciences, Glaxo Smith Kline

• Data safety monitoring Board: Immorna, Novo Nordisk

• This research was supported by grants UM1 AI068634, UM1 AI068636, 
and UM1 AI106701 from the National Institute of Allergy and Infectious 
Diseases. 

• Additional funding and support for the study products were provided by 
Dynavax Technologies. 



HBV is the Most Common Bloodborne 
Infection Worldwide
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• 254 million worldwide 

• 96 countries have a hepatitis B 
prevalence above 2% 

• These countries are home to 
approximately 65% of the 
world’s population 

• In African and Western Pacific 
Regions – 5% of population live 
with chronic hepatitis B



HBV Epidemiology, US (2023) 

An estimated 640,000ς
862,000+ people in the US 
have chronic HBV 
infection.

2,214 Acute HBV cases 
reported

Adjusted estimate of 
14,400 new infections

After a 30% drop (2019-2020), 
rates of acute hepatitis B have 
remained relatively stable

Rates of acute hepatitis B are 
highest among adults aged 40ς
59 years

HBV prevalence is higher in 
people born outside of US.  
Highest in non-Hispanic 
Asian/Pacific Islander

CDC 2023 Viral Hepatitis Surveillance Report



Snapshot: Hepatitis B Virus (HBV) 
Infection

VVaccine preventable

VTreatment controls but does not cure infection

VAcute illness may be asymptomatic, mild illness, or 
fulminant hepatitis

VChronic illness may result in cirrhosis or liver cancer

VTransmitted through contact with infectious blood, semen, 
or other body fluids and perinatally 

VYounger exposure results in chronic infection more often



HBV is a life long, dynamic disease

• Changes over time

• Risk of end stage liver disease and liver cancer increases with ongoing 
inflammation and viremia in adults

• Antiviral drugs can decrease fibrosis progression

• Fibrosis can be reversible with antiviral drugs

• HBV can be controlled but not cured
• Often indefinite antiviral treatment is required

• Reactivation can occur even in those who achieved immunologic control 
(lost HBs antigen)



Universal Testing of HBV since 2023

Screening and Testing for Hepatitis B Virus Infection: CDC Recommendations τ United States, 2023



HBV Vaccine Mechanism of Action and 
Correlate of Protection
• 1964- “Australia antigen" or hepatitis B 

surface antigen (HBsAg), discovered by 
Blumberg

• 1970-3 – experiments using heat 
inactivated serum to induce immunity 

• 1981 – FDA approved sAg vaccine 
derived from plasma of HBsAg-positive 
donors (Merck)

• 1986 - DNA recombinant HBsAg vaccines 
(no blood products)/alum adjuvant

• Expression of HBsAg in yeast cells
• HBsAg self assembles into viral-like particles
• Differ from natural viral particles as lack pre-S 

and lack glycosalation
• Safe and over 1 billion doses given

Szmuness W et al. N Engl J Med 1980; 303:833-841.

Merck sAg vaccine 40ug



HBV Vaccine Mechanism of Action and 
Correlate of Protection

• Correlate of protection - Anti-HBs titer 
of >10mIU/mL*

• Also significant correlate in people with 
HIV**

• Vaccine-induced seroprotection is 
considered a surrogate for clinical 
protection

*Szmuness W et al. N Engl J Med 1980; 303:833-841.
**Landrum et al.  AIDS. 2010;24(4):545.

Merck sAg vaccine 40ug



Areas for Improvement – HBV prevention 
through vaccination
• Vaccine uptake/coverage globally – universal immunization

• Especially newborn birth dose
• Adults at risk

• Heat stable/freeze stable 

• Fewer doses 

• Durability

• Indication for all situations (pregnant, infant, etc)

• Surveillance and preparation for vaccine escape mutants

• Better vaccine efficacy for people with HIV, immunocompromised, older 
persons
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HBV & People with HIV

• Increased exposure risks

• Lower likelihood response to conventional 
vaccine (35-80%, recent metanalysis 
65%)

• Immunity wanes faster

• ? Vaccine access is better

• ? Vaccine completion rates better
• Only 25% of adults complete 3-dose vaccine 

series*
• Increases to 45% with use of 2 dose series**

• Texas clinics study (2011-21): Of 44% 
vaccine eligible PLWH, 9% received 3 dose 
within 1 year, 17% any dose***
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Predictors of vaccine 
non-response 

• HIV Viremia
• CD4<350
• Older Age
• HCV
• Occult HBV

Farooq and Sherman. Current HIV/AIDS Reports 2019;16:395ɀ403
* Williams et al, MMWR Surveill Summ 2017;66(11):1-28.
** Bruxvoort et al. JAMA Network Open; 2020; 3;(11).
*** Garcia et al. Viral Hepat. 2023; 00: 1-3. 



Strategies to Improve Response to 
Standard HBV Vaccines

• 4th doses (e.g. 0, 1, 2, 6 mos)

• Higher doses (double dose)

• Accelerated schedule (0, 1, 3 wks) – to improve completion

• For nonresponders: Additional dose or repeat series 

• Additional antigens (e.g. addition of pre-S)

• Novel vectors 

• Novel adjuvants (e.g. HepB-CpG)
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Farooq and Sherman. Current HIV/AIDS Reports 2019;16:395ɀ403
Human Vaccines and Immunotheraputics  (2017) 13:1304ɀ1313



About the ACTG

• NIH-funded clinical trials network

• Advancing Clinical Therapeutics 
Globally, formerly the AIDS Clinical 
Trials Group

• 53 Core Clinical Research Sites(CRS)

• 28 Domestic CRSs

• 25 International CRSs

• 15 Countries (new sites Mexico, 
Vietnam, Philippines)



Background for BEe-HIVe Study

• Conventional vaccine, which consists of recombinant Hepatitis B surface 
antigen (HBsAg) and an alum adjuvant, achieves seroprotection (Anti-
HBs ≥10 mIU/mL) in 35-80% in people with HIV 

• Predictors of non-response include older age, low CD4 count, HIV viremia

• ACTG 5220 evaluated the safety and efficacy of adding GM-CSF as an adjuvant 
to conventional HBV vaccine providing response rate estimate

• HepB-CpG (HEPLISAV-B®) contains recombinant HBsAg (20 mcg) and  
CpG 1018®  adjuvant 

• Adjuvant binds to TLR9 (sensing receptor for innate immune responses) 
expressed on plasmacytoid dendritic cells and memory B cells

• In 2017, FDA-approved as 2 dose series for adults 18 years and older





Study Design
• Phase III, prospective, open-label, interventional, two group study 

conducted at US and non-US sites

• Group B – No prior HBV vaccination (n=73)
• Participants receive HepB-CpG 3 doses at entry and at weeks 4 and 24.

• Group A – Non-response to conventional vaccine (n=561)
• Participants randomized 1:1:1 to receive 

• HepB-CpG 2 doses at entry and week 4 (n=187)

• HepB-CpG 3 doses at entry and at weeks 4 and 24 (n=187)

• HepB-alum (Engerix®) 3 doses at entry and at weeks 4 and 24 (n=187).

• Group A stratified by sex at birth and diabetes

• Participants on study for 72 weeks

• Open label design allowed 
examination of potential 
differences in the 
completion of 2- vs. 3-dose 
series

• Challenges in masking the 
study products with 
different injection volume 
and color



Study Design
• Master protocol

• Enrolled groups 
simultaneously 
and at same sites

• Reduced cost

• Efficient design 
addresses 
multiplicity in 
statistical testing 
and interim data 
monitoring

• Laboratory-based 
immunogenicity 
endpoint



Study Population

• People with HIV who did not respond to prior HBV vaccination (Group A)

• People with HIV with no known history of HBV vaccination (Group B)
• FDA mandated

• Aimed for at least 30% 
participants of female sex 
at birth in each study group

• Aimed for at least 30% 
participants enrolled at 
international sites



Vaccine dosing

• HepB-CpG administered IM as 0.5 mL dose (contains 20 mcg of HBsAg 
and 3000 mcg CpG 1018®  adjuvant)

• HepB-alum administered as 1.0 ml dose (contains 20 mcg of HBsAg)

• Keeping HBsAg dose 
consistent allowed 
conclusions about 
adjuvant’s effect in PWH 



Primary Objectives – Vaccine Naive

• To determine the week 28 SPR of 
a 3-dose regimen of HepB-CpG

• To describe safety

• Same vaccine and 
schedule were followed 
for the participants 
assigned to 3-dose 
HepB-CpG in Groups A 
and B allowing 
comparison as a 
secondary objective





Primary Objectives – Non-responders

• To compare the seroprotection response (SPR) of 2-dose HepB-CpG to   
3-dose HepB-alum (non-inferiority)

• To compare SPR of 3-dose HepB-CpG to 3-dose HepB-alum 
(superiority)

• To describe safety
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Key Inclusion Criteria

• Documentation of HBV 
vaccination

• Serum HBsAb level <10 mlU/mL 
or “negative” within 45 days of 
study entry

• 18-70 years old

• On ART for >56 days prior to 
entry

• CD4+ cell count >100 cells/mm3 

• HIV-1 RNA <1000 copies/mL 

• Hemoglobin A1c <9.0%

• If childbearing potential, agree to 
use contraception

Key Exclusion Criteria

• Serum HBsAb level ≥10 mlU/mL at 
any time

• Infection or prior exposure to HBV 
defined as HBsAg or HBcAb positive

• History of clinical hepatic 
decompensation 

• Chronic kidney disease stage G4 or 
G5

• Cancer diagnosis/receiving 
chemotherapy

• Various immunocompromising 
conditions

• Breastfeeding or pregnant

• Real world definition of 
vaccine non-responder that 
acknowledged different 
testing patterns worldwide

• At expense that allows 
some persons with prior 
response but waned 
immunity to enter

Prior Non-responders

• Allowed lower CD4 counts 
and detectable HIV RNA to 
allow people recently 
initiated on treatment



Statistical Considerations

• Primary SPR Endpoint Seroprotection response (SPR) defined as anti-
HBs ≥10 mIU/mL at Week 28 in 3-dose arm and Week 12 in 2-dose arm

• Anti-HBs Ab quantification range 5-1000 mIU/m

• Primary Analysis
• Noninferiority comparison between 2-dose HepB-CpG and 3-dose HepB-alum

• Superiority comparison between 3-dose HepB-CpG and 3-dose HepB-alum

• Bonferroni correction for the two primary analyses

• Analysis Method: Difference in SPR proportions with a 2-sided 97.5% CI
• Newcombe method, stratified by sex at birth and screening diabetes status

• Primary Analysis Set: Participants with SPR result within window

• Sensitivity Analysis: Imputation for a missed SPR result when prior and post 
missed result are concordant



A5379 
Accrual Dec 2020-Feb 2023

41 sites /10 countries



Screen failures: HBV immunity/exposure



Baseline Characteristics

HepB-CpG (2-dose)

(N=187)

HepB-CpG (3-dose)

(N=188)

HepB-alum (3 -dose)

(N=186)

Age (years) Median (Q1, Q3) 46 (27, 57) 45 (33, 55) 47 (32, 58)

Sex at birth Female 36% 36% 36%

Gender Identity Transgender spectrum 2% 3% 3%

Race Black 45% 40% 40%

White 34% 33% 39%

Asian 16% 19% 18%

Ethnicity Hispanic or Latino 21% 22% 22%

Country non -US 45% 46% 42%

IVD user Former 3% 5% 6%

Smoking status Current 19% 26% 23%

Nadir CD4 (cells/mm³) Median (Q1, Q3) 293 (97, 467) 287 (136, 508) 241 (95, 467)

CD4 Count (cells/mm³) Median (Q1, Q3) 609 (434, 859) 650 (511, 862) 647 (477, 854)

HIV-1 RNA (copies/mL) <40 94% 94% 94%

Diabetes status Diabetes 13% 12% 14%

BMI (kg/m²) Median (Q1, Q3) 26.8 (22.6, 30.2) 26.6 (22.9, 31.2) 26.0 (22.5, 30.2)



96% completed vaccine series



Primary Results

93.1%
99.4%

80.6%

SPR

Primary SPR 
Proportion1

2-Dose HepB-CpG

3-Dose HepB-CpG

3-Dose HepB-Alum

N = 174 
N=169

N=165

A sensitivity analysis that included participants with 
imputed results showed SPR:
92.3% (n=182), 99.4% (n=181), and 77.8% (n=180).



Primary Results

93.1%
99.4%

80.6%

SPR

Primary SPR 
Proportion1

2-Dose HepB-CpG

3-Dose HepB-CpG

3-Dose HepB-Alum

N = 174 
N=169

N=165 2-Dose

3-Dose

HepB-CpG SPR Comparison to HepB-Alum

1 N denotes the number of participant in the Analysis Set
2 97.5% Newcombe CI 
3  Repeated CI adjusted for group sequential monitoring



Distribution of Anti-HBs titers* 

*Anti-HBs titers corresponding to the primary endpoint timepoint



SPR Proportions within Subgroups



SPR Proportions within Subgroups

Final regression model identified Hep-CpG, younger age 

higher CD4, and Black race (which varied by region) to be 
predictive of primary SPR.



Guidelines change: HepB-CpG preferred

https://clinicalinfo.hiv.gov/en/news/update-guidelines-prevention-and-treatment-opportunistic-
infections-adults-and-adolescents-5



Now that we can achieve higher anti-HBs 
titers – should we?

• Guidelines still target HBsAb>=10 mIU/ml

• Titers post vaccination <100 mIU/mL risk for waning of Anti-HBs <10 
mIU/mL with conventional vaccine

• When titer <10 mIU/mL exposure to HBV could result in:
• Acute HBV infection
• Anamnestic response 

• For PWH, dropping <10 mIU/mL increases risk for HBV infection 
• Those who get infected more likely to become chronic if titer <10 mIU/mL 

• Could just give 3rd dose to those who need it 
• Retesting not available everywhere
• Retesting is ecommended in US but not often rigorously implemented



Long -acting ART: Paradigm shifting

• LA-ART offer improved adherence and 
efficacy as treatment and PrEP
• No current LA-ART with anti-HBV activity

• Increasing numbers of people being 
switched off tenofovir

• In clinical trials new infection and HBV 
reactivation both occur in PWH not on 
tenofovir, including in people with “prior” 
anti-HBs
• Will become more apparent as LA-ART used in high 

HBV prevalence areas

• Without TDF as the backbone 
of HIV treatment and 
prevention, a more rigorous 
approach to HBV testing and 
prevention is needed





3-CpG

2-CpG

3-CpG

3-alum



Durability Study Objective

• To assess the end of study (durability) endpoint at the final visit Wk 72 
(48 wks after 3-dose, 68 wks after 2-dose) regardless of visit window

• Seroprotection response (SPR) defined as anti-HBs ≥ 10 mIU/Ml

• Group A: Estimation of difference in the end of study SPR proportions between 
study arms with a 2-sided 97.5% CI

• Newcombe method, stratified by sex at birth and screening diabetes status

• Group B: Estimation of the end of study SPR proportion with a 2-sided 95% CI
• Wilson method

• Consistent with the primary vaccine response analysis approaches



Group A Durability
          Primary Results        End of Study Results

86.1%

57.5%

97.2%

SPR Proportions

2-CpG  3-alum 3-CpG

N = 173 N=174 N=177

11.0% (4.3%, 18.1%)

28.6% (18.0%, 38.4%)

39.2% (30.0%, 47.9%) 

93.1%

80.6%

99.4%

SPR Proportions

2-CpG 3-alum 3-CpG

N = 174 N = 165 N = 169

12.5% (4.1%, 20.9%)

18.4% (10.4%, 26.2%) 

6.0% (-0.2%, 11.8%) 



Group A: Proportion with Anti-HBs ≥ 10 at Study Visits

End of study Anti-HBs ≥ 10
97.2% of 3-CpG (n=177)
86.1% of 2-CpG (n=173) 

57.5% of 3-alum (n=174)

1Study weeks according to the protocol-specified visit windows; visit schedules differed between the 2-dose and 3-dose arms.

Number of participants:



End of study Anti-HBs ≥ 10
97.2% of 3-CpG (n=177)
86.1% of 2-CpG (n=173) 

57.5% of 3-alum (n=174)

The proportion who achieved SPR at any 
time on study but had anti-HBs <10 by 
study end was:
 2.1% for 3-CpG
 10.7% for 2-CpG
 22.0% in 3-alum

1Study weeks according to the protocol-specified visit windows; visit schedules differed between the 2-dose and 3-dose arms.

Number of participants:

Group A: Proportion with Anti-HBs ≥ 10 at Study Visits



End of study anti-HBs ≥10
97.3% 3-CpG (n=74)

For comparison,
97.2% in Grp A 3-CpG (n=177)

1Study weeks according to the protocol-specified visit windows.

Number of participants:

Group B Durability
• Primary SPR proportion   

100% (CI: 94.7%, 100%) 
• End of study SPR proportion 

97.3% (CI: 90.7%, 99.3%)

3-CpG

Group B: Proportion with Anti-HBs ≥ 10 at Study Visits



Group A & B: Distribution of Anti-HBs titers* 

*Anti-HBs titers corresponding to the primary endpoint timepoint and end of study.
Estimates for percentages <1.5% are not shown in segment labels.



Primary Anti-HBs Titers and Durability

Higher primary anti-I.ǎ ǘƛǘŜǊǎ ǿŜǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ƭŜŀŘ ǘƻ {tw ŀǘ 9h{ όҗмл mIU/mL, in blue).  

Among those with anti-HBs >1000 mIU/mL at primary response, 100% in all arms had end of study SPR

Among those 
with anti-HBs 
<100 mIU/mL 
at primary 
response,    
0% in 3-alum 
had end of 
study SPR

Among those 
with anti-HBs 
<100 mIU/mL 
at primary 
response, 
61% in 2-CpG 
had end of 
study SPR

Individual Primary Anti-HBs Titers in Ascending Order (Week 12 for 2-CpG and Week 28 for Others)



Marks et al, JAMA 2025



Safety

One or more AEs related to vaccines were experienced by 33%, 46% 
and 36%, respectively, mostly Gr 1 and 2. Vaccination site pain, 
fatigue, headache, malaise and myalgia were most frequent  

Post vaccination AEs (Grade 2 or higher within 4 wks of vaccination) 
were experienced by 33% of 2-dose HepB-CpG, 45% of 3-dose HepB-
CpG and 43% of 3-dose HepB-alum participants 

• Grade 3 in 3%, 1% and 4% and no deaths related to study vaccine 
• 2 deaths unrelated to vaccines:  TB (Wk43, 2-CpG) & cardiac arrest (Wk36, 3-CpG)

• Gr 2/3 AEs that 
occurred in 5% or more 
of participants by study 
arm:

Injection Site Pain 5% 11% 5%

Fatigue 5% 9% 6%

Headache 7% 7% 8%

Malaise 6% 6% 5%

Myalgia 5% 6% 4%



Limitations

• Some predictors of non-response not well-represented
• Low CD4 

• HIV viremia

• Many participants with titers above Anti-HBs upper limit of 
quantification (1000 mIU/mL)

• Surrogate endpoint so 
absolute risk reduction is 
not addressed in this study

• Answers which vaccine 
strategy is better



BEe-HIVe Conclusions

In those with non-response to conventional HBV vaccine, both 2 
and 3 doses of HepB-CpG achieved superior SPR compared to 3 
doses of HepB-alum
• Three doses of HepB-CpG achieved a higher proportion with titers 

>1000mIU/ml compared to two doses, and to 3 doses of HepB-alum

• High titer response after the series led to durability of SPR at end of study

• Higher end of study seroprotection was achieved with HepB-CpG over 
HepB-alum, and 3 doses of HepB-CpG over 2 doses

In this study of PWH, HepB-CpG achieved durable seroprotection 
in both vaccine-naïve and prior vaccine non-response groups.

No unexpected safety issues or deaths 



• HepB-CpG consistently 
achieved higher SPR than 
HepB-alum across regions. 

• Participant age and timing of 
initial HBV vaccination likely 
contribute to regional SPR 
differences. 

Figure  2: SPR proportion  (95% Wilson  confidence  interval  [CI])  by region

(A) Primary (4 weeks post series for 3 doses, 8 weeks post series for 2 doses)  

(B) End of study (Week 72)

Regional Analysis

Marks et al, CROI abstract 2026



• Age at first HBV vaccination varied across regions (p<0.0001)
• The first vaccination age was as infants (<1 yr) for 50% in Africa, compared to 

19%, 14% and 4% in Asia, Brazil, and USA, respectively. 

• Prior HBV vaccine doses ranged from 1 to 12
• 3 doses in 54%, 1–2 doses in 22%, and ≥4 doses in 24%. 

• Notably, none in Africa had received ≥4 doses, compared to 4% in Asia, 
43% in Brazil, and 36% in USA (p<0.0001). 

• Important if to implement HepB-CpG in HBV endemic areas



BEe-HIVe through a Sackett Lens

VClinically important question

VRight population

VMeaningful outcome

VRigorous but pragmatic methods

VResults that change practice

VTransparent communication of benefit



Future Areas of Research

• Most cost-effective approach to use of HepB-CpG vaccine

• Long term durability of HepB-CpG

• Optimal HBsAb target

• Use of HepB-CpG in people who were previously exposed to HBV or 
HBV vaccine with waned immunity (HBsAb <10 mIU/ml)

• HepB-CpG implementation in HBV endemic areas (with different 
testing and vaccination challenges)



Thank you to the 
A5379 study 
participants  
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