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【 CASE REPORT 】

Hepatitis B Surface Antigen Decline during Sofosbuvir and
Ribavirin Therapy in Hepatitis B Inactive Carriers Who

Were Co-infected with Hepatitis C

Shunsuke Sato, Hironori Tsuzura, Yuji Kita, Yuji Ikeda, Daishi Kabemura, Sho Sato,

Nozomi Amano, Noboru Yatagai, Ayato Murata, Yuji Shimada and Takuya Genda

Abstract:
Direct-acting antiviral (DAA) therapy carries a potential risk of inducing hepatitis B virus (HBV) reactiva-

tion. However, the HBV kinetics during and after DAA therapy in patients co-infected with hepatitis C virus

(HCV) and HBV remain unknown. We retrospectively evaluated the HBV kinetics during and after sofosbu-

vir/ribavirin therapy in four HBV inactive carriers co-infected with HCV. HCV was eradicated in all patients.

Changes in HBV-DNA levels during treatment differed among patients. The hepatitis B surface antigen

(HBsAg) levels uniformly decreased (mean -0.530 logIU/mL) by the end of treatment and returned to near

the baseline in all patients. Sofosbuvir/ribavirin therapy thus demonstrated a suppressive effect on HBsAg.
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Introduction

Hepatitis C virus (HCV) infection is an important public

health problem leading to liver cirrhosis and hepatocellular

carcinoma. Recent advances in direct-acting antivirals

(DAAs) for HCV have dramatically improved the sustained

virologic response (SVR) rate.

Hepatitis B virus (HBV) infection is another major cause

of chronic liver disease, and co-infections with HBV and

HCV are not rare in HBV endemic areas. HBV co-infection

does not substantially influence the efficacy of current DAA

therapy. However, there is a risk of HBV reactivation fol-

lowing DAA-induced HCV eradication. Current HCV treat-

ment guidelines from the United States, the European Un-

ion, and Japan recommend that all patients who initiate

DAA therapy be assessed for HBV co-infection by hepatitis

B surface antigen (HBsAg) and for previous HBV infection

by hepatitis B surface antibody and core antigen (1-3).

However, the detailed HBV kinetics during and after DAA

therapy in patients co-infected with HCV and HBV remain

unknown.

Therefore, we retrospectively examined the HBV kinetics

during and after DAA therapy with sofosbuvir and ribavirin

in four HBV inactive carriers co-infected with HCV.

Case Reports

All four patients received sofosbuvir (400 mg) once daily

and ribavirin (weight-based dose) twice daily for 12 weeks.

All patients had no history of interferon therapy and showed

negative findings on a human immunodeficiency virus anti-

body test before starting DAA therapy.

The HBV status was assessed in all patients by the

plasma levels of HBV-deoxyribonucleic acid (DNA), HBV

genotype, serum HBsAg, anti-hepatitis B surface antibody

(anti-HBs), and hepatitis B envelope antigen (HBeAg) be-

fore DAA therapy (Table). Serum HBsAg levels were quan-

tified using the Abbott Architect HBsAg QT assay [Abbott

Japan, Tokyo, Japan; lower limit of quantification (LLQ),

0.05 IU/mL]. Plasma HBV-DNA was quantified using the

COBAS 6800/8800 system (Roche Diagnostics, Tokyo, Ja-

pan; LLQ, 1.0 logIU/mL). HBsAg and HBV-DNA levels

were measured at baseline; at weeks 4, 8 and 12 during
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Table.　Patient Characteristics.

Case Age Sex

HCV therapy HBV status before IFN-free therapy

HCV 
genotype

Liver 
status

Regimen Profile
HBsAg 
(IU/mL)

HBV-DNA 
(logIU/mL)

HBeAg
HBV 

genotype
HBV 

treatment

1 41 M 2A Chronic 

hepatitis 

SOF/RBV Inactive 

career

36.97 2.7 Negative C No

2 52 M 2A Chronic 

hepatitis

SOF/RBV Inactive 

career

29.67 2.1 Negative C No

3 67 M 2B Chronic 

hepatitis

SOF/RBV Inactive 

career

84.62 Undetectable Negative C No

4 70 M 2A Chronic 

hepatitis

SOF/RBV Inactive 

career

111.00 2.8 Negative B No

M: male, HCV: hepatitis C virus, HBV: hepatitis B virus, IFN: interferon, SOF: sofosbuvir, RBV: ribavirin, HBsAg: hepatitis B surface antigen, HBeAg: hepa-

titis B e-antigen

treatment [end of treatment (EOT)]; at weeks 4, 12, and 24

after treatment; and every 24 weeks after post treatment

week 24. We defined HBV reactivation as an increase in

HBV-DNA �2 logIU/mL from baseline.

None of these patients had received nucleos(t)ide ana-

logue treatment before, during, or after DAA therapy.

Case 1

The patient was a 41-year-old Japanese man co-infected

with HBV (genotype C) and HCV [genotype 2A; HCV-

ribonucleic acid (RNA), 7.2 logIU/mL]. His pre-DAA ther-

apy HBV assessment findings were as follows: HBeAg,

negative; HBsAg level, 36.97 IU/mL; and HBV-DNA level,

2.7 logIU/mL. Therefore, we considered the patient an HBV

inactive carrier (Table).

His HCV-RNA level rapidly decreased after starting so-

fosbuvir and ribavirin therapy and became undetectable in

week 4. He finally achieved an SVR without adverse events.

The serum HBsAg level decreased during sofosbuvir and

ribavirin therapy (-0.629 logIU/mL at the EOT) and returned

to near the baseline 4 weeks after treatment (Figure a). The

HBV-DNA level also declined during treatment (maximum,

-1.5 logIU/mL in week 8) but increased again by the EOT

(Figure b). After DAA therapy completion, the HBsAg level

gradually decreased by �2 logIU/mL. At EOT, the patient

achieved HBsAg loss 2.5 years later, and his anti-HBs be-

came positive after 3 years (HBs seroconversion). No ALT

flare was observed prior to HBs seroconversion.

Case 2

The patient was a 52-year-old Japanese man co-infected

with HBV (genotype C) and HCV (genotype 2A; HCV-

RNA, 4.1logIU/mL). His pre-DAA therapy HBV assessment

findings were as follow: HBeAg, negative; HBsAg level,

29.67 IU/mL; and HBV-DNA level, 2.1 logIU/mL. There-

fore, we considered the patient an HBV inactive carrier (Ta-

ble). After beginning sofosbuvir and ribavirin therapy, his

HCV-RNA level rapidly decreased and became undetectable

in week 4. He finally achieved an SVR without adverse

events. The patient’s serum HBsAg level decreased to -0.314

logIU/mL by the EOT and returned to near the baseline 4

weeks later (Figure a). The HBV-DNA level also declined

during treatment (maximum -1.0 logIU/mL in week 4, Fig-

ure b). After the completion of DAA therapy, the HBsAg

level gradually decreased to -0.903 logIU/mL at post-

treatment week 216. No ALT flare was observed after the

initiation of DAA therapy.

Case 3

The patient was a 67-year-old Japanese man co-infected

with HBV (genotype C) and HCV (genotype 2B; HCV-

RNA, 5.9 logIU/mL). His pre-DAA therapy HBV assess-

ment findings were as follows: HBeAg, negative; HBsAg

level, 84.62 IU/mL; and HBV-DNA level, undetectable.

Therefore, we considered the patient an HBV inactive car-

rier (Table). After beginning sofosbuvir and ribavirin ther-

apy, his HCV-RNA level rapidly decreased and became un-

detectable in week 4. He finally achieved an SVR without

adverse events. His serum HBsAg levels decreased to -0.706

logIU/mL by the EOT and returned to near the baseline 4

weeks later (Figure a). The HBV-DNA level was undetect-

able before and throughout DAA therapy (Figure b). Follow-

ing DAA therapy completion, the HBsAg level gradually de-

creased by �2 logIU/mL (-2.409 logIU/mL in post-treatment

week 216). No ALT flare was observed after the initiation of

DAA therapy.

Case 4

The patient was a 70-year-old Japanese man co-infected

with HBV (genotype B) and HCV (genotype 2A; HCV-

RNA, 6.1 logIU/mL). His pre-DAA therapy HBV assess-

ment findings were as follows: HBeAg, negative; HBsAg

level, 111.00 IU/mL; and HBV-DNA level, 2.8 logIU/mL.

Therefore, we considered the patient an HBV inactive car-

rier (Table). After beginning sofosbuvir and ribavirin ther-

apy, his HCV-RNA level rapidly decreased and became un-

detectable four weeks later. He achieved an SVR without

adverse events. The patient’s serum HBsAg level decreased

to -0.470 logIU/mL by the EOT and returned to near the

baseline 12 weeks later (Figure a). The patient’s HBV-DNA

level temporarily declined from the baseline in week 2 but

increased again in week 4 (Figure b). No ALT flare was ob-
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Figure.　a: Serum hepatitis B surface antigen (HBsAg) kinetics in patients receiving sofosbuvir 
(SOF) and ribavirin (RBV) therapy for hepatitis C virus. The HBsAg levels had uniformly decreased 
(mean, -0.530 logIU/mL) in all patients by the EOT, and then returned to near the baseline. b: Plasma 
hepatitis B virus deoxyribonucleic acid (HBV-DNA) kinetics in patients receiving SOF and RBV ther-
apy for hepatitis C virus. The changes in HBV-DNA levels during treatment varied among patients. 
EOT: end of treatment, w: week

served after the initiation of DAA therapy.

Discussion

In our patients who were HBV inactive carriers co-

infected with HCV, the serum HBsAg levels declined during

sofosbuvir and ribavirin therapy (mean -0.530 logIU/mL)

and returned to near the baseline after treatment. Interest-

ingly, the impact of HBsAg decline seems greater than that

observed in a previous analysis of HBsAg levels during

long-term HBV therapy with tenofovir disoproxil fumarate

(-0.147 logIU/mL in week 24, -0.208 logIU/mL in week

48) (4). Sofosbuvir is an oral nucleotide polymerase inhibi-

tor of HCV-specific NS5B polymerase and acts as a chain

terminator by competing with natural nucleotides, inhibiting

HCV-RNA replication (5). Ribavirin is a guanosine analog

that interferes with the replication of RNA and DNA viruses

and is widely used in anti-HCV therapy combined with in-

terferon or DAAs (6). However, the effect of sofosbuvir and

ribavirin on HBV replication is unknown. A previous study

of Taiwanese patients co-infected with HBV and HCV also

showed that the HBsAg levels declined during DAA therapy

and gradually increased after treatment (7). However, no

specific DAA regimen showing a suppressive effect on

HBsAg was identified in this study. The reason for the de-

cline in HBsAg levels during DAA therapy is unclear. Re-

portedly, rapid viral clearance following DAA therapy leads

to the rebalancing of the innate antiviral response in both
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the peripheral blood and liver, such as improving the natural

killer cell phenotype and function (8). Based on these find-

ings, the transient decline in HBsAg levels might be associ-

ated with the restoration of innate immunity following rapid

HCV clearance by DAA therapy.

In co-infected patients, HBV reactivation was sometimes

observed after DAA therapy-induced HCV eradica-

tion (9, 10); however, this did not occur in our cases for rea-

sons we do not fully understand. A prevoius report showed

that HBsAg loss occurred in 10.1% of HBV/HCV co-

infected patients treated with DAA therapy, whereas HBV

reactivation (HBV-DNA >1 log increase or >100 IU/mL if

undetectable at baseline) occurred in 38.0% of patients (7).

Interestingly, a sofosbuvir-containing regimen and a low

HBsAg level at baseline were negatively associated with

HBV reactivation in that study, results that were consistent

with the present findings. Sofosbuvir and ribavirin therapy

may have affected the HBV status after HCV eradication.

HBsAg loss is currently considered a functional cure and

an optimal treatment endpoint in patients with chronic HBV

infection (11). However, monitoring the HBsAg decline re-

quires long-term observation, even in patients receiving nu-

cleos(t)ide analogue treatment, which effectively suppresses

the reverse transcription of HBV-DNA. Furthermore, HBsAg

loss remains extremely rare (12). A previous study revealed

that HBs seroconversion in patients co-infected HBV and

HCV treated with DAA therapy was associated with low

pre-treatment HBsAg (26.3 % and 1.9 % in patients with

pre-treatment HBsAg �10 IU/mL >10 IU/mL, respec-

tively) (7). In our study, 1 patient with a low baseline

HBsAg level (36.97 IU/mL) showed HBs seroconversion 3

years after the EOT. The present findings suggest that sofos-

buvir and ribavirin might be a novel therapeutic approach

for inducing HBsAg suppression in HBV inactive carriers

who are co-infected with HCV.

This study protocol was approved by the Juntendo University

Shizuoka Hospital’s Ethics Committee, and was performed in ac-

cordance with the 2013 revision of the Declaration of Helsinki.
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