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Highlights: Impact and implications
� Bulevirtide is a new treatment for HDV infection, but its ef-
ficacy and safety in HIV-coinfected patients are unknown.

� Treatment of hepatitis delta with bulevirtide in HIV-infected
patients is safe, with no specific drug–drug interactions.

� A virological response was observed in >50% of patients.

� In clinical practice, bulevirtide can be used in HIV-coinfected
patients, though the ideal duration of treatment re-
mains unknown.
https://doi.org/10.1016/j.jhepr.2024.101057

© 2024 The Author(s). Published by Elsevier B.V. on behalf of European Association

license (http://creativecommons.org/licenses/by/4.0/). JHEP Reports, 2024, 6, 1–7
Bulevirtide is the only EMA-approved drug for HDV treatment,
and we showed that it can be used in adults living with HIV, with
an overall good tolerability. Bulevirtide induces a virological
response in more than 50% of patients, suggesting that bule-
virtide should be considered as a first-line therapy in this spe-
cific population. Bulevirtide in combination with pegIFNa could
be used in patients without pegIFNa contraindication. No
specific drug–drug interaction is reported.
for the Study of the Liver (EASL). This is an open access article under the CC BY
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Treatment with bulevirtide in HIV-infected patients with
chronic hepatitis D: ANRS HD EP01 BuleDelta and

compassionate cohort

Victor de Lédinghen1,*, Claire Fougerou-Leurent2, Estelle Le Pabic2, Stanislas Pol3, Dulce Alfaiate4, Karine Lacombe5, Marie-Noëlle Hilleret6,
Caroline Lascoux-Combe7, Anne Minello8, Eric Billaud9, Isabelle Rosa10, Anne Gervais11, Vlad Ratziu12, Nathalie Ganne13, Georges-
Philippe Pageaux14, Vincent Leroy15, Véronique Loustaud-Ratti16, Philippe Mathurin17, Julie Chas18, Caroline Jezequel19, Sophie Métivier20,
Jérôme Dumortier21, Jean-Pierre Arpurt22, Tarik Asselah23, Bruno Roche24, Antonia Le Gruyer25, Marc-Antoine Valantin26, Caroline Scholtès27,
Emmanuel Gordien28, Christelle Tual2, Amel Kortebi2, Fatoumata Coulibaly29, Eric Rosenthal29, Miroslava Subic-Levrero30, Dominique Roulot13,
Fabien Zoulim30, the ANRS HD EP01 BuleDelta study group

JHEP Reports 2024. vol. 6 j 1–7
Background & Aims: In France, bulevirtide (BLV) became available in September 2019 through an early access program to treat
patients with HDV. The aim of this analysis was to evaluate the efficacy and safety of BLV in patients with HIV and
HDV coinfection.

Methods: Patients received BLV 2 mg ± pegylated interferon-a (pegIFNa) according to the physician’s decision. The primary
endpoint (per-protocol analysis) was the virological response rate at Week 48, defined as the proportion of patients with unde-
tectable serum HDV RNA or a HDV RNA decline >2 log10 IU/ml from baseline.

Results: The characteristics of the 38 patients were as follows: 28 male, mean age 47.7 years, and mean baseline HDV RNA viral
load 5.7 ± 1.2 log10 IU/ml. Median HIV viral load and mean CD4 count were 32 (30–65) copies/ml and 566 ± 307/mm3, respectively.
Eight patients stopped treatment before Week 48. At Week 48, 10 of 19 patients (52.6%) in the 2 mg BLV group and five of seven
patients (71.4%) in the 2 mg BLV + pegIFNɑ group had reached virological response (no HDV RNA available in four patients). At
Week 48, seven of 19 patients in the 2 mg BLV group and three of six patients in the 2 mg BLV + pegIFNɑ group had a combined
response (virological response and normal alanine aminotransferase level).

Conclusions: Adults living with HIV coinfected with HDV can be treated by BLV with a virological response in more than 50% of
patients. The combination of BLV and pegIFNɑ showed a strong virological response.

© 2024 The Author(s). Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
Introduction
HDV is a defective, hepatotropic pathogenic agent that requires
the HBsAg provided by HBV.1 Approximately 5% of individuals
infected with HBV are coinfected with HDV, but this rate rea-
ches 12% in HIV-coinfected patients.2,3 Chronic HBV/HDV
coinfection is associated with an unfavorable outcome, with
many patients developing liver cirrhosis, liver failure, and
eventually hepatocellular carcinoma within 5–10 years.4

Pegylated interferon-a (pegIFNa) has been used for treating
patients with HDV for the last 30 years, with only limited sus-
tained responses.5 A 48-week course of weekly s.c. injections
of pegIFNa suppresses HDV replication in approximately
20–30% of patients 24 weeks off therapy, with significant side
effects. Continuous administration of pegIFNa for more than 48
weeks may lead to HBsAg loss in approximately 10% of these
patients during long-term follow up.6
* Corresponding author. Address: Service d’Hepatologie, Hôpital Haut-Lévêque, 33604 P
E-mail address: professeur.deledinghen@gmail.com (V. de Lédinghen).
https://doi.org/10.1016/j.jhepr.2024.101057
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In July 2020, the entry inhibitor bulevirtide (BLV) received
conditional marketing authorization in the European Union.
BLV is a s.c. delivered lipopeptide that mimics the sodium
taurocholate cotransporting polypeptide receptor binding
domain of the L-HBsAg, inhibiting the HBV/HDV entry into
the hepatocytes.7

In the phase II MYR202 study, treatment with BLV, at
different doses during 24 weeks, was evaluated in 90 patients
with chronic HBV/HDV coinfection.8 The primary endpoint was
undetectable HDV RNA or a 2 log10 IU/ml or greater decline in
HDV RNA at Week 24. At Week 24, 15 (54%; 95% CI 34–73) of
28 patients achieved undetectable HDV RNA or a 2 log10 IU/ml
or greater decline in HDV RNA with 2 mg BLV. By Week 48 (24
weeks after BLV cessation), HDV RNA concentrations had
rebounded, with median changes from Week 24 to Week 48 of
1.923 log10 IU/ml (IQR 0.566–2.485 log10 IU/ml) with 2 mg BLV.
In the phase III MYR301 study, only 12% of patients had un-
essac Cedex, France. Tel.: +33-557-656-439; Fax: +33-557-656-445.
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ANRS HD EP01 BuleDelta and compassionate cohort
detectable HDV RNA after 48 weeks of BLV 2 mg. However,
71% of patients had a virological response defined by unde-
tectable HDV RNA or a >−2 log10 IU/ml decrease in HDV RNA
level.9 Many authors have published real-world experiences
with similar results.10,11 However, in these studies, the adjunc-
tion of pegIFNa to BLV was not evaluated. Lastly, the optimal
dose and duration of BLV have not yet been defined, as stated in
the recent EASL clinical practice guidelines.12

Only one study has evaluated the efficacy and tolerance of
BLV in five patients with HIV.13 In this short-term study with a
small number of patients, at Month 6, a combined response
(virological and biochemical) was achieved in 60% of patients.

In France, BLV became available in September 2019
through an early access program. The aim of this analysis was
to evaluate the efficacy and safety of BLV in real life in
consecutive HIV/HBV-coinfected patients with HDV infection.

Patients and methods

Patients

From September 2019, all consecutive patients enrolled in the
French early access program were included in a follow-up
cohort (compassionate cohort). From February 2020 to March
2022, the ANRS HD EP01 BuleDelta cohort (NCT04166266)
included patients with hepatitis D treated with BLV. The inclu-
sion criteria in the early access program were as follows: age
>18 years, compensated cirrhosis or chronic hepatitis with at
least moderate fibrosis (F2), and alanine aminotransferase (ALT)
elevation. All patients treated with BLV could be included in the
BuleDelta cohort. Information about the study was provided to
all patients, and those included in the ANRS HD EP01 Bule-
Delta cohort gave written consent. In the present study, pa-
tients co-infected with HIV were selected from both cohorts.

Treatment

Patients received BLV 2 mg s.c. q.d. Treatment duration, its
association with pegIFNa, and the dosage of pegIFNa, were at
the physician’s discretion. Most patients received 180 lg/week.
Moreover, patients could be treated with or without nucleos(t)
ide analog (NUC), at the physician’s discretion.

Routine follow-up

Patients underwent routine laboratory tests, anti-HDV anti-
bodies, HDV RNA, liver biopsy, or liver stiffness measurement
(FibroScan®, Echosens, Paris, France). Cirrhosis was defined
as a past history of ascites or variceal bleeding, a liver biopsy
with a F4 stage (METAVIR score), liver stiffness measurement
(FibroScan®) >11 kPa, or FIB-4 >3.25. Several HDV RNA as-
says were used across the clinical centers. Their lower limit of
detection ranged from 120 to 1,000 copies/ml or from 100 to
1,000 IU/ml. Most analyses were performed using the Euro-
bioPlex assay (Eurobio Scientific, Les Ullis, France).

The HIV RNA level of detection ranged between 20 and 40
copies/ml, depending on the clinical centers.

Recommended follow-up was every 3 months. However,
because they were observational studies, the follow-up was left
to the discretion of each physician. Follow-up assessments
included blood sampling, vital signs, physical examination, and
collection of adverse events (AEs). Grade 3 AEs and serious
AEs (SAEs) were reported and documented in the BuleDelta
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cohort. They were evaluated by the investigators for serious-
ness, relatedness, and severity, according to the Common
Terminology Criteria for Adverse Events version 4.03. All AEs
and SAEs were reported in the compassionate cohort. All
participants with AEs were followed up by the responsible
investigator to report the outcome until complete resolution
or stabilization.

Outcomes

The primary endpoint was the virological response rate at Week
48, defined as the proportion of patients with undetectable
serum HDV RNA or an HDV RNA decline >2 log10 IU/ml from
baseline. Secondary endpoints included change from baseline
in HDV RNA levels at Week 48, undetectable HDV RNA at
Week 48, combined response (defined as undetectable HDV
RNA or an HDV RNA decline >2 log10 IU/ml from baseline and
normal ALT) at Week 48, and changes from baseline in ALT
at Week 48.

When treatment was continued after Week 48, virological
and biochemical responses were evaluated at Weeks
72 and 96.

Statistical analysis

The evaluation of primary efficacy was based on per-protocol
and intent-to-treat analyses. The per-protocol analysis was
conducted on patients receiving treatment at the time of eval-
uation. The intent-to-treat analysis included all patients, with
the non-evaluable patients considered as non-responders.
Safety was assessed for all patients who received at least
one dose of BLV.

Qualitative variables were reported as number and per-
centages, and quantitative variables were reported as mean ±
SD or median (IQR). Logistic regression was used to identify
factors associated with virological response at Week 48, and
results were expressed as odds ratio (OR) with their 95% CIs. A
test was considered statistically significant if the adjusted p
value was less than 0$05. Statistics and graphs were generated
using SAS 9.4 software (SAS Institute, Cary, NC, USA).

Results

Characteristics of patients

A total of 38 patients were included in this analysis (27 from the
ANRS HD EP01 BuleDelta cohort and 11 from the compas-
sionate cohort). The main characteristics of patients are
detailed in Table 1 and are as follows: 28 male, mean age 47.7
± 8.6 years, mean BMI 26.1 ± 6.3 kg/m2. Mean baseline HDV
RNA viral load was 5.7 ± 1.2 log10 IU/ml. Most patients (59.5%)
had received pegIFNa in the past. Twenty-six (68.4%) patients
had cirrhosis, including one patient with a past history of as-
cites. Median HIV viral load and mean CD4 count were 32
(30–65) copies/ml and 566 ± 307/mm3, respectively.

A total of 27 patients were treated with BLV 2 mg, and 11
patients were treated with 2 mg BLV + pegIFNa. In addition, 30
patients completed 48 weeks of treatment: 23 (85.2%) in the
2 mg BLV group and seven (63.6%) in the 2 mg BLV + pegIFNa
group. Viral load was not available at Week 48 in four patients.
Eight patients stopped treatment before Week 48. Reasons for
early termination before Week 48 are listed in Table 2. Median
follow up after treatment initiation was 83 weeks (extremes,
2024. vol. 6 j 101057 2



Table 1. Characteristics of the 38 patients at inclusion.

All patients (N = 38) BLV monotherapy (n = 27) BLV + pegIFNɑɑ (N = 11) p value

Age (years), mean ± SD 47.7 ± 8.6 47.7 ± 9.8 47.8 ± 5.1 0.9627
Male, n (%) 28 (73.7) 21 (77.8) 7 (63.6) 0.4318
BMI (kg/m2), mean ± SD 26.1 ± 6.3 24.6 ± 3.9 29.2 ± 9.1 0.0589
CD4 count (cells/mm3), mean ± SD 566.2 ± 306.6 583.4 ± 331.0 524.2 ± 249.0 0.6340
HIV RNA (copies/ml), median (IQR) 32 (30–65) 50 (30–123) 30 (21–31) 0.2086
Patients with quantifiable HIV RNA, n (%) 10 (26.3) 7 (25.9) 3 (30) 1.0000
Time since HDV diagnosis (years), mean ± SD 11.3 ± 9.0 *11 10.8 ± 9.0 *6 13.3 ± 9.3 *5 0.5533
Past history of hepatocellular carcinoma, n (%) 1 (2.6) 1 (3.7) 0 (0) 1.0000
Liver stiffness measurement (kPa), median (IQR) 10.1 (7.9–15) *9 9.3 (6.3–15) *8 13.2 (9.5–22) *1 0.1832
FIB-4, mean ± SD 3.3 ± 2.7 *1 3.5 ± 3.1 2.6 ± 1.4 *1 0.3778
Cirrhosis, n (%) 26 (68.4) 18 (66.7) 8 (72.7) 1.0000
Previous use of pegIFNɑ, n (%) 22 (59.5) *1 15 (55.6) 7 (70) *1 0.4806
Platelets (G/L), mean ± SD 152.9 ± 54.0 152.8 ± 58.3 153.3 ± 44.1 0.9815
AST (IU/L), mean ± SD 80.0 ± 40.1 *1 86.1 ± 41.6 63.7 ± 31.7 *1 0.1329
ALT (IU/L), mean ± SD 101.7 ± 65.6 113.4 ± 70.8 73.0 ± 40.2 0.0852
Normal ALT, n (%) 5 (13.2) 2 (7.4) 3 (27.3) 0.1341
GGT (IU/L), mean ± SD 100.7 ± 97.0 *5 99.5 ± 101.0 *3 103.9 ± 91.0 *2 0.9091
Total bilirubin (lmol/L), mean ± SD 11.7 ± 7.4 *2 11.8 ± 7.6 *1 11.3 ± 7.1 *1 0.8499
Albumin (g/L), mean ± SD 37.8 ± 3.6 *9 37.7 ± 3.5 *7 38.1 ± 3.8 *2 0.7653
Negative HBeAg, n (%) 28 (87.5) 17 (81.0) 11 (100) 0.2720
Undetectable HBV DNA, n (%) 23 (62.2) *1 16 (59.3) 7 (70.0) *1 0.8007
NUC treatment, n (%) 37 (97.4) 26 (96.3) 11 (100) 1.0000
qHBsAg (IU/ml), mean ± SD 6,117.8 ± 10,208 *9 5,935.1 ± 10,643 *8 6,465.0 ± 9,869 *1 0.8971
HDV RNA (log10 IU/ml), mean ± SD 5.7 ± 1.2 5.7 ± 1.3 5.7 ± 1.0 0.9311
HDV genotype, n (%) *19 *11 *8 0.0103
1 14 (73.7) 14 (87.5) 0 (0)
5 4 (21.1) 2 (12.5) 2 (66.7)
7 1 (5.3) 0 (0) 1 (33.3)

HIV treatment, n (%)
3TC 3 (8.1) 3 (11.5) 0 (0)
TAF/FTC 22 (59.5) 15 (57.7) 7 (63.6)
TDF/FTC 12 (32.4) 8 (30.8) 4 (36.4)
INSTI 23 (62.1) 16 (61.5) 7 (63.6)
NNRTI 12 (32.4) 9 (34.6) 3 (27.3)

Qualitative variables are reported as n (%), and quantitative variables are reported as mean ± SD or median (IQR). Student t test or the Mann–Whitney U test, as appropriate, was
used to compare the quantitative variables, and the Chi-square test or Fisher’s exact test, as appropriate, was used to compare the qualitative variables between groups. Levels of
significance: p = 0.05.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; BLV, bulevirtide; FIB-4, Fibrosis-4 score; GGT, gamma-glutamyl transferase; INSTI, integrase inhibitor; NNRTI,
non-nucleoside reverse transcriptase inhibitor; NUC, nucleos(t)ide analog; pegIFNɑ, pegylated interferon-ɑ; qHBsAg, quantitative HBsAg; TAF/FTC, tenofovir disoproxil fumarate/
emtricitabine; TDF/FTC, tenofovir disoproxil fumarate/emtricitabine.
*Number of missing data.
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4–161 weeks). The characteristics of patients with early termi-
nation are indicated in Table S1.

Virological and biochemical results

From baseline to Week 48, HDV RNA gradually decreased in
both groups (Fig. 1). Virological evolution between Day 0 and
Week 48 in the 30 patients who received 48 weeks of treat-
ment was as follows: 6.1 log10 IU/ml at Day 0, 4.52 log10 IU/ml
at Week 12, 3.36 log10 IU/ml at Week 24, 3.65 log10 IU/ml at
Week 36, and 3.23 log10 IU/ml at Week 48 in patients
receiving BLV monotherapy and 6.0 log10 IU/ml at Day 0, 1.35
log10 IU/ml at Week 12, 0.37 log10 IU/ml at Week 24, 0.22
log10 IU/ml at Week 36, and 2.02 log10 IU/ml at Week 48 in
patients receiving BLV + pegIFNɑ (per-protocol analysis). In-
dividual data kinetics for each treatment group are indicated in
Fig. 2A and B. At Week 48, HDV RNA was not available in
four patients.

At Week 48, 10 of 19 patients (52.6%) in the 2 mg BLV group
and five of seven patients (71.4%) in the 2 mg BLV + pegIFNɑ
group had reached undetectable HDV RNA or a 2 log10 IU/ml or
greater decline in HDV RNA (per-protocol analysis). Virological
response at Weeks 12, 24, and 48 is indicated in Fig. 3A
and Fig. S1A.
JHEP Reports, August
At Week 48, eight of 19 patients (31.6%) in the 2 mg BLV
group and four of seven patients (57.1%) in the 2 mg BLV +
pegIFNɑ group had undetectable HDV RNA (per-protocol
analysis) (Fig. 3B and Fig. S1B).

From baseline to Week 48, ALT levels are shown in Fig. 3C
and Fig. S1C. At Week 48, ALT level was normal or <40 IU/L in
nine patients (42.9%) in the 2 mg BLV group and in four pa-
tients (66.7%) in the 2 mg BLV + pegIFNɑ group (per-protocol
analysis) (Fig. 3C and Fig. S1C). No ALT flare or significant ALT
elevation during treatment was observed.

At Week 48, seven of 19 patients (36.8%) in the 2 mg BLV
group and three of six patients (50%) in the 2 mg BLV +
pegIFNɑ group had a combined response (normal ALT level or
<40 IU/L and undetectable HDV RNA or decline >−2 log10 IU/ml
from baseline) in per-protocol analysis (Fig. 3D and Fig. S1D).

Median FIB-4 score did not significantly change between
Day 0 and Week 48, with values of 2.62 (IQR 1.5–3.88) and 2.10
(IQR 1.30–4.84), respectively (p = 0.92).

Follow up

After Week 48, 23 patients continued HDV treatment.
Biochemical and virological responses are depicted in Fig. 4
(per-protocol analysis).
2024. vol. 6 j 101057 3



Table 2. Treatment discontinuation and main adverse events.

BLV monotherapy (n = 27) BLV + pegIFNɑɑ (n = 11) p value

Discontinuation before Week 48, n (%) 4 (14.8) 4 (36.4) 0.1950
Duration of treatment before discontinuation (weeks), mean ± SD 31.1 ± 6.4 14.1 ± 8.5 0.0304
Causes of discontinuation before Week 48, n (%)
Severe adverse events* 0 (0) 2 (50)
Lost to follow-up 1 (25) 1 (25)
Poor response or compliance 3 (75) 1 (25)

All grade 3 and 4 adverse events*, n (%) 9 (42.9) 6 (100) 0.0200
Serious adverse events 9 (42.9) 4 (66.7) 0.3845
Increased bile acids (>15 N) 1 (4.8) 0
Thrombocytopenia 1 (4.8) 2 (33.3)
Neutropenia 1 (4.8) 5 (83.3)
Gamma-glutamyl transferase increase 1 (4.8) 2 (33.3)
Pruritus 3 (14.3) 1 (16.7)

Qualitative variables are reported as n (%), and quantitative variables are reported as mean ± SD or median (IQR). The Mann–Whitney U-test was used to compare the quantitative
variables, and the Chi-square test or Fisher’s exact test, as appropriate, was used to compare the qualitative variables between groups. Levels of significance: p = 0.05.
BLV, bulevirtide; pegIFNɑ pegylated interferon-ɑ.
*Number of patients who presented at least one event (available only in the ANRS HD EP01 BuleDelta cohort).

ANRS HD EP01 BuleDelta and compassionate cohort
Among the 11 patients who received BLV + pegIFNɑ, seven
continued BLV + pegIFNɑ after Week 48. Among them, five
continued this association for more than 96 weeks, whereas the
other two stopped pegIFNɑ at Weeks 71 and 81.

Among the 38 patients, 10 received 96 weeks of treatment.
Among these 10 patients, eight had undetectable HDV RNA at
week 96: five patients (62.5%) in the BLV group and three
patients (37.5%) in the BLV + pegIFNɑ group.

Durability of virological response

Three patients with undetectable HDV RNA stopped treatment
at Weeks 12, 24, and 48. Among them, a relapse was observed
in two patients 12 weeks later. Only one patient, who received
only 12 weeks of BLV + pegIFNɑ, had persistent undetectable
HDV RNA at Week 36. At inclusion, HBV DNA was undetect-
able, and quantitative HBsAg (qHBsAg) was 437 IU/ml,
respectively. At the end of treatment, HBV DNA was still un-
detectable. Unfortunately, information on qHBsAg was not
available at the end of treatment or later.

Four patients stopped treatment after Week 48, with unde-
tectable HDV RNA at end of treatment (three patients treated
with BLV for 62, 64, and 67 weeks and one patient treated with
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BLV + pegIFNɑ for 71 weeks). None of them had sustained
virological response.

HIV treatment and follow-up

Most patients (91.9%) received a three-drug combination for
HIV treatment. Specifically, 8.1% of patients received lam-
ivudine (3TC), 59.5% received tenofovir alafenamide/emtrici-
tabine (TAF/FTC), 32.4% received tenofovir disoproxil
fumarate/emtricitabine (TDF/FTC), 62.2% received an integrase
inhibitor (INSTI), and 32.4% received a non-nucleoside reverse
transcriptase inhibitor (NNRTI). The characteristics of patients
with detectable HIV RNA are presented in Table S2. At treat-
ment initiation, 10 patients (26.3%) had quantifiable HIV RNA
(seven patients in the 2 mg BLV group and three in the BLV +
pegIFNɑ group). At Week 48, four patients (19%) had detect-
able HIV RNA (two patients in each group).

Factors associated with virological response at week 48

By univariate analysis, no baseline factor was found to be
significantly associated with virological response at Week 48
(age, sex, cirrhosis or not, HDV RNA viral load, treatment, ALT
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level, and association with pegIFNa). However, normal ALT
level at Week 12 was significantly associated with virological
response at Week 48 (OR 8, 95% CI 1.21–52.69, p = 0.03).

Tolerance

Overall, 40 AEs were reported for 18 of 38 patients (47.4%).
Only 13 patients had severe AEs (Table 2). Mean biliary acid
levels were 14.55 + 18.55 lmol/L at Day 0, 50.33 + 39.82 lmol/
A B

C D

12.5

41.7

52.6

80

100

71.4

0

10

20

30

40

50

60

70

80

90

100

Pa
tie

nt
s 

(%
)

Virological response (PP)

5
7

10
19

8
8

10
24

8
10

3
24

W12 W24 W48
Weeks

BLV

BLV + pegIFNɑ

Weeks

0

10

20

30

40

50

60

70

80

90

100

Pa
tie

nt
s 

(%
)

40

50

42.9

60

50

66.7

4
6

9
21

4
8

12
24

6
10

10
25

Biochemical response (PP)

W12 W24 W48

BLV

BLV + pegIFNɑ

Fig. 3. Per-protocol analysis results at Weeks 12, 24, and 48. (A) Virological res
biochemical response (normal ALT level), and (D) combined response (normal ALT le
alanine aminotransferase; BLV, bulevirtide; pegIFNɑ, pegylated interferon-ɑ; PP, pe

JHEP Reports, August
L at Week 12, and 31.13 + 23.60 lmol/L at Week 48. Severe
AEs were as follows: colorectal cancer, injection site reaction,
pruritus, rash, biliary acid elevation, ALT or gamma-glutamyl
transferase (GGT) increase, cardiovascular events, COVID-19
infection, lymphopenia, and neutropenia. No patient had
liver decompensation.

Discussion
Currently, BLV 2 mg is the only EMA-approved drug for HDV
treatment. To our knowledge, this study is the first to show that
the treatment with BLV for 48 weeks in adults living with HIV
with HDV infection, with or without pegIFNɑ, is well tolerated
and safe, induces a significant virological response, and re-
duces ALT levels.

After 48 weeks of treatment, a virological response, defined
as undetectable HDV RNA or HDV RNA decline >2 log10 from
baseline, was observed in 15 of 26 patients (57.7%) in the per-
protocol analysis. This result is consistent with findings from
previous clinical trials with BLV treatment. Wedemeyer et al.8

reported that 54% of patients achieved undetectable HDV
RNA or an HDV RNA decline of >2 log10 from baseline with
2 mg BLV. In a recently published phase III study, the HDV RNA
level at Week 48 was undetectable in 12% of patients in the
2 mg group.9 In the present study, this rate was 38.5% in the
per-protocol analysis.

The present study shows that combining BLV and anti-HIV
drugs did not affect HIV viral load or CD4 count in this
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population of adults living with HIV with HDV/HBV coinfec-
tion. We did not observe any worsening of HIV viral replica-
tion in these patients. Therefore, BLV could be used in
HIV-infected patients without modification of three-drug
combination regimens. Only one study evaluated BLV in five
patients with HIV and HDV infection who received BLV for 11
months.13 A combined response was achieved in 60% of
those patients with HIV. In the present study with 38 patients,
this was 40%.

In the MYR202 study, by Week 48 (24 weeks after BLV
cessation), HDV RNA concentrations had rebounded, with
median changes from Week 24 to Week 48 of 1.9 log10 IU/m.8

Only 4% of patients had sustained virological response. This is
similar to our observation that most patients relapsed after
stopping BLV, with or without pegIFNɑ. In the present study,
only one patient, who received only 12 weeks of BLV +
pegIFNɑ, had a sustained virological response. This suggests
that, currently, BLV therapy should not be stopped even in
patients who achieved undetectable HDV RNA. More studies
are needed to define response-guided therapy strategies. The
recent EASL guidelines stated that the combination of pegIFNɑ
and BLV may be considered in patients without pegIFNɑ
intolerance or contraindications.12

In this study, we provide the first real-life results of efficacy
and tolerance of a combined treatment (BLV + pegIFNɑ) in
adults living with HIV. In our study population, a virological
response at Week 48 was observed in 71% of patients
receiving BLV + pegIFNɑ. In the BLV monotherapy group, most
discontinuations of BLV treatment were related to the patient’s
social status (lost to follow-up or poor compliance). This result
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should be seen in the context of the patient population we see
in France.14 Most of these patients were in precarious situa-
tions, migrants, or homeless.

Between Weeks 36 and 48, we observed an increase in viral
load in the group of patients receiving BLV + pegIFNɑ. This
increase was not related to any reported change in pegIFNɑ
dose and could be related to a lower compliance in this group
because of the AEs of pegIFNɑ.

This study has limitations. Because this was a real-life study,
no randomization was performed. The decision to combine BLV
with pegIFNɑ was made by the physicians based on their own
clinical judgment. Therefore, it cannot be excluded that
pegIFNɑ was used in patients with less severe liver disease or
in patients with no psychiatric history. Nevertheless, we did not
observe any significant difference between the two groups of
patients. We did not have the opportunity to evaluate HBsAg
quantification in this real-life study. However, no substantial
changes in HBsAg concentrations were observed in any of the
BLV clinical trials.9 One of the limitations of this study is related
to its ‘real-life’ nature. For instance, relevant information on
NUC therapy, albumin levels, or liver stiffness values were
missing for a few patients.

In conclusion, this study showed that adults living with HIV
coinfected with HBV/HDV can be treated by BLV with an overall
good tolerability. This treatment can induce a virological
response in more than 50% of patients, suggesting that BLV
should be considered as a first-line therapy in this specific
population. The combination of BLV and pegIFNɑ showed a
strong virological response, suggesting that this combination
could be used in patients without pegIFNɑ contraindication.
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