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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
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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
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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.
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HBYV is the Most Common Bloodborne
Infection Worldwide

"y World Health

254 mllllon WorIdW|de Prevalence of chronic viral hepatitis B among the general population, 2022 (%) @%amganization
S

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
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HBV Epidemiology, US (2023)

0 Q An estimated 640,000- / After a 30% drop (2019-2020),
ﬁ_ﬂﬁ 862,000+ people in the US ELD_I] rates of acute hepatitis B have
il have chronic HBV remained relatively stable
infection.

Rates of acute hepatitis B are
2,214 Acute HBV cases NI highest among adults aged 40—

reported 59 years

HBV prevalence is higher in

Adjusted estimate of people born outside of US.
14,400 new infections Highest in non-Hispanic

Asian/Pacific Islander

47TH CDC 2023 Viral Hepatitis Surveillance Report
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Snapshot: Hepatitis B Virus (HBV)
Infection

Vaccine preventable
Treatment controls but does not cure infection

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

Chronic illness may result in cirrhosis or liver cancer

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

Younger exposure results in chronic infection more often
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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)
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Universal Testing of HBV since 2023

Summary of 2023 HBV screening and testing recommendations

Screen all adults aged 18 years and older at least once in their lifetime using a triple panel test

Screen pregnant people for hepatitis B surface antigen (HBsAg) during each pregnancy regardless of vaccination
and history of testing

Expand periodic risk-based testing to include people incarcerated, people with a history of sexually transmitted
infections or multiple sex partners, and people with hepatitis C virus infection

Test anyone who requests HBV testing regardless of disclosure of risk

47TH Screening and Testing for Hepatitis B Virus Infection: CDC Recommendations — United States, 2023
SC I ANNUAL MEETING




HBV Vaccine Mechanism of Action and

Correlate of Protection

1964- “Australia anti%en" or hepatitis B
surface antigen (HBsAQ), discovered by
Blumberg

1970-3 — experiments using heat
inactivated serum to inducé immunity

1981 — FDA aplproved 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

S( :‘ I '| 4/7TH Szmuness W et al. N Engl J Med 1980; 303:833-841.
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HBV Vaccine Mechanism of Action and
Correlate of Protection

orrelate of protection - Anti-HBs titer
f >10mIU/mL*

Also significant correlate in people with
HIV**

Vaccine-induced seroprotection is
considered a surrogate for clinical
protection
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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

e : Predictors of vaccine
Lower likelihood response to conventional
vaccine (35-80%, recent metanalysis nON-response
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
h@ 1]1_lyear 170/0 any dose*** Farooq and Sherman. Current HIV/AIDS Reports 2019;16:395-403
h 4

S C ’Tlt *Williams et al, MMWR Surveill Summ 2017;66(11):1-28.
** Bruxvoort et al. JAMA Network Open; 2020; 3;(11).
| ANNUAL MEETING ***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)

47TH Farooq and Sherman. Current HIV/AIDS Reports 2019;16:395-403
Human Vaccines and Immunotheraputics (2017) 13:1304-1313
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ACTG Domestic Sites

About the ACTG

Rochester,
NY

I Boston, MA (2)
| -,
Chigaco, IL Philadelphia, N"N"qg)’ k,

{San Francisco, urora, ° ) PA\ |

Newark, NJ
° 's\
= Baltimore, MD
St. Louis, MO —» Pl o Washington, DC
Cincinnati, OH PA
——

#8—— Chapel Hill, NC

» NIH-funded clinical trials network
Nashville, TN/ Greensboro, NC

* Advancing Clinical Therapeutics B |1 s
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) o W

ort Au Prince, Hai une, India
o0 ampala, R A
RIGS - Eldoret, Kenya \‘\ 7 ¢
* #F Kericho, Kenya Bangkok, Thailand
arare, abwe IS >

w 3=
e =

- - Lilongwe, Malawi
’ o s i Bl'a-ntyre, Malawi
; Rllo de Janeiro, Brazil A
I;ortoAlegre. Brazil i 1\\'0 urban, South Africa (2)
S I 47TH @ SclhAI Iwn(2) ;o:thAfn:ar(g) L/ ]
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Background for BEe-HIVe Study

Conventional vaccine, which consists of recombinant Hepatitis B surface
antigen (HBsAg) and an alum adjuvant, achieves seroprotection (Anti-
HBs =210 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 TLRO (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
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Research

JAMA | Original Investigation

HepB-CpG vs HepB-Alum Vaccine in People With HIV

and Prior Vaccine Nonresponse
The BEe-HIVe Randomized Clinical Trial

Kristen M. Marks, MD; Minhee Kang, PhD; Triin Umbleja, MSc; Andrea Cox, MD, PhD; Karen J. Vigil, MD; Ngan T. Ta, MD, PhD; Ayotunde Omoz-Oarhe, MD;
Hugo Perazzo, MD, PhD; Josphat Kosgei, MBChB; Timothy Hatlen, MD; Jennifer Price, MD, PhD; Leolin Katsidzira, DPhil; Khuanchai Supparatpinyo, MD;
Kevin Knowles, PhD; Beverly L. Alston-Smith, MD; Parita Rathod, BS; Kenneth E. Sherman, MD, PhD; for the ACTG 5379 (BEe-HIVe) Study Team

JAMA. 2025:333(4):295-306. doi-10.1001/jama.2024.24490 CLINICAL SCIENCE
Brief Report: Hepatitis B Vaccination Histories in

.. o~ . . Persons With HIV Needing Revaccination
II]]H][IIngenlCI l’}." an El bllter}r D:t H eplltltls ) Kang, Minhee PhD?; Umbleja, Triin MSc? Avihingsanon, Anchalee MD, PhD®; Cardoso, Sandra W. MD, PhDS;

B Virus (HBV) Vaccine With a e o 0m 5

Toll-Like Receptor 9 Agonist Adjuvant Author Information®

i[‘l HBR.-I era': Ci ne- Nanre P EDF}]E‘ 1-"‘1,-rith {l,.;l1005;?0{g:lla[:(:;;;?;l(;;eod[i:rfgl;ne Deficiency Syndromes 101(5):p 534-540, May 1, 2026. | DOI:

Human Immunodeficiency Virus Research Letter

. M 214t o 2 i 3 .. . .
g:i:r::::';:;J:;;:::;‘:“:;;;:“L“&Ti':a :l“i,':':‘: ::ﬂ':';,i’f::::; HepB-CpG Vaccine in People With HIV and Prior Nonresponse to

Jennifer C. Price.® Lealin Katsidzira,® Christina Vemon,"® Beverly Alston-Smith,'" and HBV Vaccine
Kenneth E. Sherman *; the ACTG 5379 Study Team" The BEe-HIVe Trial End-of-Study Results
CID 2023:77 (1 August) « BRIEF REPOR

Kristen M. Marks, MD'; Minhee Kang, PhD?; Triin Umbleja, M5c%;
Andrea Cox, MD, PhD?; Karen J. Vigil, MD% Anchalee Avihingsanon, MD, PhD?; Patcharaphan Sugandhavesa, M Dé;

47 Leolin Katsidzira, MBChB, osphat Kosgei, MBCh BS; Hugo Perazzo, MD, PhD%; Jennifer Price, MD, PhD'C;
T H Stephanie Caruso, ME‘;A”; Kevin Knowles, F'hD”; Beverly L. Alston-Smith, MDIE; Parita Rathod, E'-SB; Kenneth E. Sherman, MD,
ANN UA L M_E ETI NG PhD'#13; for the ACTG 5379 (BEe-HIVe) Study Team

Volume 334, Number 10



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 Open label design allowed
HepB-CpG 2 doses at entry and week 4 (n=187) examination of potential
HepB-CpG 3 doses at entry and at weeks 4 and 24 (n=_differences in the
HepB-alum (Engerix®) 3 doses at entry and at weeks 4 completion of 2- vs. 3-dose

Group A stratified by sex at birth and diabetes
Participants on study for 72 weeks

SCT ;LZ\FIFIEI_IUAL MEETING




A b, Contents lists available at ScienceDirect .
|| i %
i Vaccine
g 4 Vaccine
Study Design
. Master protocol
An efficient vaccine clinical trial: ACTG A5379 hepatitis B vaccine trial in @
persons with HIV Enrolled groups
simultaneously

and at same sites

Minhee Kang *, Kristen M. Marks“, Andrea L. Cox*, Kenneth E. Sherman

Group A Group B

Prior HBV Vaccine Failure BV Vacdne Nanve

Randomize 1:1:1

/ # H"‘u L

3-Dose HepB-alum 2-Dose HepB-CpG 3-Dose HepB-CpG 3-Dose HepB-CpG Efficient d@Sig N
Wl::nl[:;;,:lid Weeks 0, 4 ) Weeks 0, 4, 24 Weaks :3,4. 24 addresses
- multiplicity in
s o b tsmaton statistica I_ testing
Comparison and Intel‘lm data
monitoring

Group A Superiority Comparison

Fig, 1. AS379 stuily design. Groups A and B are populations defined by the prior vaceine status, and studying them under one protocol exhibits a basket trial design
ure (in blue) of studving multiple subgroups receiving the same intervention (3-lose HepB-CpG vaceine series). Within Group A are multipls companzons of
ltiple vaccines (HepB-CpG and HepB-alum az control) and dose frequencies (2- or 3-doses), and the control arm iz shared for the multiple comparizons. (For

interpretation of the references to color in thiz fizure lesend, the reader is referrad to the web version of thiz article )




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

SCT i’Z\FIr;I_IUAL MEETING



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 HBsAQ)

Keeping HBsAg dose
consistent allowed
conclusions about

SCT | ZL\ZIFIEI_IUAL MEETING



Primary Objectives — Vaccine Naive

To determine the week 28 SPR of Same vaccine and

_ - _ schedule were followed
a 3-dose regimen of HepB-CpG for the participants

To describe safety .

SPR :
0 4 12 24 28 72wks

SCT ‘ Ii‘LZ\—Ir;I_IUAL MEETING




Immunogenicity and Safety of Hepatitis B vaccine with a Toll-like Receptor 9 Agonist Adjuvant =73 IDS A

(HEPLISAV-B) in HBV Vaccine-naive People with HIV

Marks et al., 2023 | Clinical Infectious Diseases

Infectious Diseases Society of America

@ BACKGROUND: ACTG 5379 sought to evaluate whether a TLR-9 adjuvanted vaccine, HepB-CpG, could improve seroprotective humoral responses for HBV in
people with HIV.

n =68

People with HIV age 18-70 . .
(Primary analysis set)

Single-am evaluation of vaccine-naive PWH
CD4 2100 cells/mm3 and HIV-1 RNA <1000 copies/mL

Positive (reactive) for HBsAg, anti-HBs or anti-HBc at any time

00 00

Prior vaccination for hepatits B

HepB-CpG intramuscularly at
Weeks 0, 4, and 24,

Proportion of participants
achieving seroprotection 1 00.0%
(Anti-HBs 210 mIU/mL 4 weeks .

after vaccination series) (95% ClI: 94.7%, 100%)

In this international, multicenter open-label study (ACTG A5379) of HepB-CpG vaccine in people with HIV without prior Hepatitis B Virus (HBV) vaccination, all 68
participants achieved HBV seroprotective titers after the 3-dose series in the primary analysis. No unexpected safety issues were observed.
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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

H H  ser
SPR
SPR ‘
4 12 24 28 72wks

0
SCT ;LZ\ITIEI_IUAL MEETING



Prior Non-responders

Key Inclusion Criteria Key Exclusion Criteria
Documentation of HBV Serum HBsAD level =10 mlU/mL at
vaccination any time

Serum HBsAD level <10 mlU/mL Infection or prior exposure to HBV
or “negative” within 45 days of defined as HBsAg or HBCcAb positive

StUdy entry I N0 a et _r
18-70 years old glesctggpg Allowed lower CD4 counts
: .. and detectable HIV RNA to
(e)IQtQIRT for >56 days prior to g51ron|c i allow people recently
CD4+ cell count >100 cells/mm3 * Cancer di Qit=ted o ieatpent
HIV-1 RNA <1000 copies/mL \C/he_moth
- arious |
Hemoglobin Alc <9.0% Cordition

If childbearing potential, agree to
use contraception

SCT iE;I_IUAL MEETING
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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

SC sadrresult are concordant
ANNUAL MEETING




A5379

Accrual Dec 2020-Feb 2023

41 sites /10 countries
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Screen failures: HBV immunity/exposure

1098 People with HIV receiving antiretroviral therapy (ART)
and prior hepatitis B vaccination screened

535 Excluded?

335 Had positive result for hepatitis B virus (HBV) antibody
or level 210 mIU/mL for antibody titer against hepatitis B
surface antigen

89 Prior exposure to HBV
34 Withdrew or did not return
24 Laboratory value out of range
21 Inadvertent screening
11 Clinical condition or infection
7 Pregnant or plan to become pregnant
4 Taking prohibited medication
3 No documentation of previous hepatitis B vaccination
2 No documentation of HIV
2 Change in ART regimen
2 Inadequate venous access
1 Hypersensitivity to hepatitis B vaccine or yeast

563 Randomized

SCT iIIFIE]—IUAL MEETING




Baseline Characteristics

HepB-CpG (2-dose) | HepB-CpG (3-dose) | HepB-alum (3-dose)
(N=187) (N=188) (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%
Hispanic or Latino 21% 22% 22%
non-US 45% 46% 42%
Former 3% 5% 6%
ing Current 19% 26% 23%
Nadir CD4 (cells/mm?) Median (Q1, Q3) 293 (97, 467) 287 (136, 508) 241 (95, 467)
CD4 Count (cells/mm?) 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%
S ‘BMI (kg/m?) Median (Q1, Q3) 26.8 (22.6, 30.2) 26.6 (22.9, 31.2) 26.0 (22.5, 30.2)




SCT

96% completed vaccine series

47/TH

563 Randomized

187 Randomized to receive 2 doses of
hepatitis B vaccine with a cytosine
phosphoguanine adjuvant
187 Received intervention as

randomized

189 Randomized to receive 3 doses of
hepatitis B vaccine with a cytosine
phosphoguanine adjuvant
188 Received intervention as

randomized
1 Did not receive intervention as
randomized (participant withdrew)

187 Randomized to receive 3 doses of
conventional hepatitis B vaccine with
an aluminum hydroxide adjuvant
186 Received intervention as
randomized
1 Did not receive intervention as
randomized (participant withdrew)

l

l

184 Completed intervention®
3 Discontinued intervention
2 Participant withdrew
1 Lost to follow-up

178 Completed intervention®
10 Discontinued intervention
1 Participant withdrew
4 Lost to follow-up
3 Nonadherence
2 Pregnancy

178 Completed intervention?
8 Discontinued intervention
1 Participant withdrew
4 Lost to follow-up
2 Nonadherence
1 Pregnancy

l

l

184 Completed follow-up®
2 Lost to follow-up
1 Participant withdrew

183 Completed follow-up*©
4 Lost to follow-up
1 Participant withdrew

181 Completed follow-up®©
5 Lost to follow-up

!

l

|

174 Included in primary analysis
6 Visit occurred beyond
protocol-specified window
4 Missed visit
3 Discontinued study prematurely
182 Included in planned sensitivity
analysis
168 Included in planned per-protocol
analysisd

169 Included in primary analysis
8 Visit occurred beyond
protocol-specified window
6 Missed visit
5 Discontinued study prematurely
181 Included in planned sensitivity
analysis
143 Included in planned per-protocol
analysisd

165 Included in primary analysis
8 Visit occurred beyond
protocol-specified window
8 Missed visit
5 Discontinued study prematurely
180 Included in planned sensitivity
analysis
142 Included in planned per-protocol
analysisd
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Primary Results

Primary SPR
Proportion?

N=169

SPR
2-Dose HepB-CpG
B 3-Dose HepB-CpG
B 3-Dose HepB-Alum

ANNUAL MEETING

A sensitivity analysis that included participants with

imputed results showed SPR:
99.4% (n=181), and 77.8% (n=180).




Primary Results

Primary SPR
Proportion?

N=169

SPR
M 2-Dose HepB-CpG
B 3-Dose HepB-CpG
B 3-Dose HepB-Alum

ANNUAL MEETING

HepB-CpG SPR Comparison to HepB-Alum

SPR% difference
Estimate (97.5% CI?)

3-CpG non-inferior

2-Dose [—>—] 12.5% (4.1%, 20.9%)
3-Dose —o— 18.4% (10.4%, 26.2%)

srior <<|>> HepB-CpG superior

30 20 10 O 10 20 30
SPR% difference

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



Distribution of Anti-HBs titers*

HepB-alum (3-dose)

165 80.6% 18% 3%

16%

HepB-CpG (2-dose)

174 93.1% 22%

2%5%

HepB-CpG (3-dose)

169 99.4%

! !
N SPR%0 40 60

Percentage of participants
Anti-HBs titers (mlU/mL) == >1000 == 100-1000 = 10-99

Estimates for percentages <1.5% are not shown in segment labels.

5 T }L 4/1H -
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SPR Proportions within Subgroups

HepB-alum HepB-CpG HepB-CpG

(3-dose) (2-dose) (3-dose)

N (SPR%) N (SPR%)

N (SPR%)

Age (years)
18 - 39
40 - 49
50 -59
60+
Sex at birth
Female
Male
Race
Asian
Black
White
Diabetes status
Diabetes
No Diabetes
BMI (kg/m?2)
<25
25 -<30
30+
Smoking status
Current
Former
Never

68 (93%)
42 (79%)
53 (71%)
18 (58%)

68 (83%)

113 (75%) 116 (90%)

35 (82%)
74 (87%)
58 (66%)

22 (72%)
159 (79%) 157 (94%)

78 (82%)
46 (77%)
57 (71%)

46 (72%)
33 (72%)

101 (82%) 107 (93%)

71 (99%)
29 (90%)
55 (89%)
27 (85%)

66 (97%)

29 (97%)
82 (98%)
60 (88%)

25 (84%)
71 (94%)
60 (88%)
51 (94%)

35 (91%)
39 (90%)

68 (100%)
42 (100%)
53 (100%)
18 (94%)

68 (99%)

113 (100%)

35 (100%)
74 (100%)
58 (98%)

22 (100%)
159 (99%)

78 (99%)
46 (100%)
57 (100%)

46 (98%)
33 (100%)

101 (100%)

4

4

| 4

oo
TS
oo s

* o
.

*

*

K 4

4

®
o

*

¢ L 4
0’000

$¢ o

0e® 20 o4 o




SPR Proportions within Subgroups

HepB-alum HepB-CpG HepB-CpG
(3-dose) (2-dose) (3-dose)
N (SPR%) N (SPR%) N (SPR%)

CD4 count (cells/mm3)
<200
200 - <350
350 - <500
500+

HIV-1 RNA (copies/mL)
<40
40+

Years since HBV vaccination
0-<5
5-<10
10+

3 (33%)
12 (64%)
24 (87%)

6 (50%)
18 (89%)
35 (91%)

142 (79%) 123 (95%)

169 (79%) 170 (92%)

12 (64%)

67 (73%)
40 (75%)
74 (84%)

12 (100%)

60 (97%)
37 (92%)
85 (89%)

3 (100%)
12 (100%)

24 (96%)
142 (100%)

169 (99%)
12 (100%)

67 (99%)
40 (100%)
74 (100%)

0 10 20 30 40 50 o0 70 80 90 100
SPR proportion (%)

N is the total number of participants at a factor level, SPR% the proportion of N who achieved SPR after imputations for missing data.

47/TH

SCT
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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

HOME - NEWS ~ Update to the Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV

Update to the Guidelines for the Prevention and Treatment of Opportunistic
Infections in Adults and Adolescents with HIV

.

Date: December 16,2024

Source Clinicallnfo
The Guidelines for the Prevention and Treatment of Opportunistic Infections in Adults and Adolescents with HIV have been updated.
Hepatitis B Virus

= Recommended Heplisav-B as the preferred vaccine for all people with HIV, including those who are vaccine naive or prior vaccine nonresponders.

47TH
https://clinicalinfo.hiv.gov/en/news/update-guidelines-prevention-and-treatment-opportunistic-
ANNUAL MEETING 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 3 dose to those who need it
Retesting not available everywhere
Retesting is ecommended in US but not often rigorously implemented

SCT ig:]{UAL MEETING



Long-acting ART: Paradigm shifting

Can twseea-yearshothel end the HIV/AIDS epidemic?

LA-ART offer improved adherence and “HIV’ S I_ONG SHOT
efficacy as treatment and PrEP
No current LA-ART with anti-HBV activity

Increasing numbers of people being ; 2024
switched off tenofovir o " BREAKTHROUGH
. : : : 3 FTHE YEAR
In clinical trials new infection and HBV ot L
reactivation both ocelirin EVVIR no‘:[ on . Without TDF as the backbone
tenofovir, including in people with “prior of HIV treatment and

anti-HBs

Will become more apparent as LA-ART used in high
HBV prevalence areas
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Research Letter

HepB-CpG Vaccine in People With HIV and Prior Nonresponse to

HBV Vaccine
The BEe-HIVe Trial End-of-Study Results

Kristen M. Marks, MD1; Minhee Kang, PhDE; Triin Umbleja, M5c;

Andrea Cox, MD, PhD>; Karen J. Vigil, MD%: Anchalee Avihingsanon, MD, PhD?; Patcharaphan Sugandhavesa, M Do,

Leolin Katsidzira, MBChB, DPhil’; Josphat Kosgei, MBChB®; Hugo Perazzo, MD, PhD?; Jennifer Price, MD, PhD19;

Stephanie Caruso, MEAI]']; Kevin Knowles, F'hD']']; Beverly L. Alston-Smith, M Du; Parita Rathod, E‘rS']:J"; Kenneth E. Sherman, MD,
PhD'#"3; for the ACTG 5379 (BEe-HIVe) Study Team

JAMA September 3, 2025 Volume 334, Number 10
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Group A — Non-response to conventional vaccine (n=561)

SPR 2-CpG
# | seR 3-CpG

# | sPr  3-alum
24 28

OMN—2002D>»2

Group B — No prior HBV vaccination (n=
0 4

12 24
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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/MI

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
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SCT

Group A Durability
Primary Results End of Study Results

SPR Proportions SPR Proportions

18.4% (10.4%, 26.2%) 39.2% (30.0%, 47.9%)

12.5% (4.1%, 20.9%) 28.6% (18.0%, 38.4%)

57.5%

| | |
|
11.8%) 11.0% (4.3%, 18.1%)

N=174 N=165 N-=169 N=173 N=174 N=177
m2-CpG H3-alum m3-CpG m2-CpG H 3-alum m3-CpG



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)

¢ 2-CpG
¢ 3-CpG
¢ 3-alum
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Study vaccine administration:

A A
? ? — ? 1
0O 4 8 12 24 28 32

Number of participants: Study week’
2-CpG 185177175172 162163 NA
3-CpG 188177174169 163162 161
3-alum 186174173167 164160161
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Group A: Proportion with Anti-HBs = 10 at Study Visits

End of study Anti-HBs > 10
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Study vaccine administration:

i 4 A

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

T T 1 I
0O 4 8 12 24 28 32

1
48 52

Number of participants: Study week!

2-CpG 185177175172 162163 NA
3-CpG 188177174169 163162 161
3-alum 186174173167 164 160 161
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Group B: 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)

Group B Durability
* Primary SPR proportion
100% (Cl: 94.7%, 100%)
 End of study SPR proportion
97.3% (Cl: 90.7%, 99.3%)

3-CpG
¢ Group A
¢ Group B

Participants with SPR, % (95% CI)
N
o
]

Study vaccine administration:

A A A
A A A

| R
0 4 8

Number of participants: Study week!
Group A 188177174169 163 162 161 168 161
GroupB 74 73 69 72 68 68 69 70 71
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Group A & B: Distribution of Anti-HBs titers*®

SPR (%): 81.4% 57.5% 92.7% 86.1% 99.5% 97.2% 100.0% 97.3%
: 172 174 177 173 182 177 69 74
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Primary End of study Primary End of study Primary End of study Primary End of study
Anti-HBs (mIU/mL) <5 5-9 W 10-99 I 100-1000 MW >1000
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Primary Anti-HBs Titers and Durability

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

m 3-alum (N=159) 2-CpG (N=164) 3-CpG (N=164) [ Group B (N=68) |
l_ I I

End of Study:
<5
5-9
e 10-99
B 100-1000
B >1000

Anti-HBs at primary timepoint, mlIU/mL

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

Higher primary anti-HBs titers were more likely to lead to SPR at EOS (210 mIU/mL, in blue).

Vi &1
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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, mlU/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)
4 The summary is limited to participants with primary SPR outcome who had (hepB-CpG) and at week 28 for 3-dose hepB-CpG and 3-dose hepatitis B
anti-HBs results available at the end of study. Primary outcome was at week 12 vaccine with an aluminum hydroxide adjuvant (hepB-alum).

for 2-dose hepatitis B vaccine with a cytosine phosphoguanine adjuvant

T 47TH
ANNUAL MEETING Marks et al, JAMA 2025




Safety

Post vaccination AEs (Grade 2 or higher within 4 wks of vaccination)

were experienced by , 45% of 3-dose HepB-
CpG and 43% of 3-dose HepB-alum participants

e Gr 2/3 AEs that Injection Site Pain 11% 5%

occurred in 5% or more Rl 9% A
of participants by study JGEELEMTE 7% 8%
arm: Malaise

Myalgia
One or more AEs related to vaccines were experienced by , 46%

and 36%, respectively, mostly Gr 1 and 2. Vaccination site pain,
fatigue, headache, malaise and myalgia were most frequent

* Grade 3in 3%, and and no deaths related to study vaccine
» 2 deaths unrelated to vaccines: TB (Wk43, 2-CpG) & cardiac arrest (Wk36, 3-CpG)
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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
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BEe-HIVe Conclusions

In this study of PWH, HepB-CpG achieved durable seroprotection

in both vaccine-naive and prior vaccine non-response groups.

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

No unexpected safety issues or deaths
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Regional Analysis

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)

oo g AT Az ==z HepB-CpG consistently

0 achieved higher SPR than

70 HepB-alum across regions.

jg Participant age and timing of
initial HBV vaccination likely

contribute to regional SPR
differences.

Participants with SPR, % (95% CIl)

100% 100% 94.3% 100% 96.6% 81.3% 91.7% 100% 90.0% 100% 86 9% 69.9%
39 41 35 34 29 32 12 13 10 103

(B) End of study (Week 72) M 3-CpG [ 2-CpG M 3-alum
i Brazil

100

80
70
60
50
40

100% 97.4% 87.9% & 100% 92.9% 54.8% | 83.3% 83.3% 54.5% | 96.7% 79.8% 48.5% Marks et al, CROI abstract 2026
39 39 33 34 28 31 12 12 11 92 94 99




Brief Report: Hepatitis B Vaccination Histories in
Persons With HIV Needing Revaccination

T Kang, Minhee PhD? Umbleja, Triin MSc?; Avihingsanon, Anchalee MD, PhD®; Cardoso, Sandra W. MD, PhDS;
Kosgei, Josphat MBChBEY; Vigil, Karen J. MD®; Ngan, Ta Thi Dieu MD, PhD"; Chakalisa, Unoda MD, M5c%; Caruso,
Stephanie MBA™; Sherman, Kenneth E. MD, PhD'; Marks, Kristen M. MD!

Author Information®

JAIDS Journal of Acquired Immune Deficiency Syndromes 101(5):p 534-540, May 1, 2026. | DOI:
10.1097/QA1.0000000000003828

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
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BEe-HIVe through a Sackett Lens

Clinically important question

Right population

Meaningful outcome

Rigorous but pragmatic methods
Results that change practice
Transparent communication of benefit
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Future Areas of Research

Most cost-effective approach to use of HepB-CpG vaccine
Long term durability of HepB-CpG
Optimal HBsAD 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)
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Houston AIDS Research Team CRS (31473)

Hanoi Medical University CRS (32482)

Gaborone CRS (12701)

Chiang Mai University HIV Treatment (CMU HIV Treatment) CRS (31784)
Harbor-UCLA CRS (B03)

Thai Red Cross AlDS Research Centre (TRC-ARC) CRSE (31802)

Wits Helen Joseph Hospital CRS (Wits HJH CRS) (11101)

Kenya Medical Research Inst."Walter Reed Project CRS (KEMRIWRR) (12501

Greensboro CRS (3203)

Instituto de Pesquisa Clinica Evandro Chagas (IPEC) CRS (12101)
Penn Therapeutics, CRS (8201)

University of Rochester Adult HIV Therapeutic Metwork CRS (31787}
Case Clinical Research Site (2501)

Hospital Nossa Senhora da Conceicas CRS (12201)
Cincimnati Clinical Research Site (2401)

UCESF HWVIAIDS CRS (BO1)

Blantyre CRS (30301}

Joint Clinical Research Centre (JCRC)Kampala CRS (12401)
Vanderbilt Therapautics (VT) CRS (3852)

Brigham and Women's Hospital Therapeutics CRS (107)
Ohio State University CRS (2301)

Weill Comell Uptown CRS (FB03)

Whitman-Walker Institute, Inc. CRS (31781)

Soweto ACTG CRS (12301)

Massachusetis General Hospital CRS (MGH CRS) (101)
Weill Comell Chelsea CRS (7204)

Johns Hopkins University CRS (201)

Morthwestern University CRS (2701)

University of Washington Positive Research CRS (1401)
University of Pittsburgh CRS (1001)

UCSD Antiviral Research Center CRS (701)

Chapel Hill CRS (3201}

Alabama CRS (31788)

L'e La 5alle Health Gcience Instiute [31837)

UCLA CARE Center CRS (801)

Mew Jersey Medical School Clinical Research Center CRS (31786)
Durkan Intermational Clinical Research Site CRS (11201)
Washingion University Therapeutics (WT) CRS (2101)

The Ponce de Leon Center CRS (5802)

Columbia P&S CRS [30329)

University of Colorado Hospital CRS (8101)

Thank you to the

ACTG'

Weill Cornel

Medicine

Cornell Clinical g

A5379 study
participants

BEeHIVe Study Team

Clinical Trials Specialists International Program Specialist

« Christina Vernon * Mary Allegra Cermak
* Parita Rathod

DAIDS Medical Officer

* Beverly Alston-Smith

DAIDS Protocol Pharmacists * Hugo Perazzo (Brazil)
« Oladapo Alli * Jennifer Price (USA)

* Shawn Chiambah * Damocles Patrice Severe (Haiti)
Data Managers Laboratory Data Manager (LDM)

* Kevin Knowles

* Philip Marzinek

Laboratory Specialist

Investigators
* Leolin Katsidzira (Zimbabwe)
* Josphat Kosgei (Kenya)

* Stephanie Caruso
* Lillian Collins

Field Representative
* Ceora Beijer

* SaraZabih
Industry Representative

* Kim Epperson
* Laura Keck
CSS Representative

« Jan Kosmyna * Kelvin McKoy (Dynavax)

Trials Unit

Study Chair

* Kenneth Sherman
Study Co-Chair

* Kristen Marks

Laboratory Technologist
* Francoise Giguel

* Michael Leonard
Statisticians

* Minhee Kang

* Triin Umbleja
Study Immunologist
* Andrea Cox
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