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Fulminant hepatitis B reactivation leading
to liver transplantation in a patient with
chronic hepatitis C treated with simeprevir
and sofosbuvir: a case report
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Abstract

Introduction: Hepatitis B and C coinfection is commonly seen in clinical practice. In coinfected individuals, high
levels of hepatitis C viremia are often associated with low levels of serum hepatitis B DNA. Hepatitis B reactivation
in hepatitis C-infected patients treated with pegylated interferon and ribavirin has been reported, but severe or
fulminant reactivation is uncommon. Hepatitis C treatment-associated hepatitis B reactivation in patients with
chronic hepatitis C and isolated core antibody has not been reported previously.

Case presentation: A 59-year-old white woman with chronic hepatitis C genotype 1B and isolated hepatitis B core
antibody initiated treatment with simeprevir, sofosbuvir, and ribavirin for treatment of chronic hepatitis C. She
responded very well to treatment initially with near normalization of aminotransferases and hepatitis C viral load
suppressed to below the level of quantification after 4 weeks of treatment. At week 11 of a planned 12-week
course, she developed fulminant hepatic failure due to hepatitis B reactivation and ultimately required liver
transplantation. Fortunately, her posttransplant clinical course was unremarkable.

Conclusions: This is the first report of hepatitis B reactivation in a patient with isolated hepatitis B core antibody
leading to fulminant hepatic failure and liver transplantation after initiation of treatment with sofosbuvir, simeprevir,
and ribavirin for hepatitis C. This case raises the concern for the risk of severe hepatitis B reactivation in hepatitis B
and C-coinfected patients or chronic hepatitis C-infected patients with isolated hepatitis B core antibody treated
with direct-acting antiviral drugs for hepatitis C.
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Introduction
Sofosbuvir and simeprevir were approved by the Food
and Drug Administration (FDA) for treatment of
chronic hepatitis C virus (HCV) in 2013. Sofosbuvir is a
novel nucleotide analogue inhibitor of the hepatitis C
virus NS5B polymerase with potent antiviral activity.
Simeprevir is a second-generation inhibitor of the hepa-
titis C NS3/4A protease. The combination of these agents
for treatment of chronic hepatitis was rapidly adopted
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because of improved safety, tolerability and efficacy com-
pared with prior pegylated interferon (Peg-IFN)-based
treatments [1].
A large proportion of HCV-infected patients, as high

as 61.5% in one study [2], have evidence of prior expos-
ure to hepatitis B virus (HBV) with the profile of an iso-
lated core antibody [2–6]. Here we report the first case
of HBV reactivation in a patient with isolated HBV core
antibody (HBcAb) leading to fulminant hepatic failure
and liver transplantation following treatment with sime-
previr, sofosbuvir, and ribavirin for HCV.
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Case presentation
A 59-year-old white woman with chronic HCV genotype
1B had initiated treatment with simeprevir, sofosbuvir, and
ribavirin. She had been treated with standard interferon
and ribavirin in the remote past with no response. She
also had a history of Burkitt’s lymphoma in remission for
2 years. Her pretreatment laboratory test results were re-
markable for aspartate aminotransferase (AST) 235 and
alanine transaminase (ALT) 168U/L. She had a liver bi-
opsy 8 months prior to presentation showing grade 1 in-
flammation and stage 2/4 fibrosis with histopathologic
features of both chronic HCV and nonalcoholic steatohe-
patitis (Fig. 1a, b). Immunohistochemistry for HBV surface
and core antigens in her liver biopsy specimen were
negative. Her serum HBV surface antigen (HBsAg) was
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Fig. 1 a Low-power magnification of a biopsy specimen from 8 months prio
portal and lobular inflammation. b High-power magnification of specimen in
of steatosis, ballooned hepatocytes, and lobular inflammation. c and d Diagno
shows hepatocytes with positive immunohistochemical nuclear staining for h
cytoplasmic staining for hepatitis B virus surface antigen (d). Arrows in (c) and
Immunohistochemistry for hepatitis B virus surface antigen was negative on a
(not shown). e Core needle biopsy performed 1 week before liver transplanta
inflammation, and ductular reaction. f High-magnification view of liver explan
ductular reaction and cholestasis
nonreactive at that time with reactive core antibody but
absent surface antibody. A HBV deoxyribonucleic acid
(DNA) level measured 2 years prior to this presenta-
tion was undetectable. Her 4-week HCV level was
less than 12IU/mL with AST and ALT approaching
normal at 38 and 31U/L, respectively. Her ribavirin
was discontinued at that time because of anemia.
At week 11 of a planned 12-week course, she was

found to have ALT 2263U/L, AST 2870U/L, total biliru-
bin of 9.1mg/dL and an international normalized ratio
(INR) of 1.9. Repeat HBV serologies revealed a positive
HBsAg and a viral load of 29,000,000IU/mL. Her HCV
viral load was undetectable. A transjugular liver biopsy
revealed severe hepatitis with confluent necrosis, marked
portal and lobular inflammation, many apoptotic bodies,
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r to presentation shows chronic hepatitis with mild steatosis, and mild
(a) demonstrates the component of steatohepatitis, composed of areas
stic core needle biopsy performed one week before liver transplantation
epatitis B virus core antigen (c) and positive immunohistochemical
(d) indicate examples of positive immunohistochemical staining.
liver biopsy specimen obtained 8 months prior to presentation
tion shows severe hepatitis with bridging and confluent necrosis, marked
t specimen shows confluent necrosis and bridging necrosis with bile
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and extensive periportal and pericellular fibrosis (Fig. 1e).
HBV surface and core antigens were identified on immu-
nohistochemistry (Fig. 1c, d).
Tenofovir was started on day 3 of presentation for treat-

ment of HBV. Despite treatment, she became increasingly
encephalopathic with a rising INR and was transferred to
the intensive care unit. She underwent liver transplantation
10 days into her hospital admission. Her posttransplant
course was unremarkable and she was discharged home 1
week posttransplant. The liver explant pathology showed
an area of confluent necrosis with extensive reticular col-
lapse with no diagnostic evidence of lymphoma (Fig. 1f).
Her HCV viral load was tested at 12 and 24 weeks post-
transplant and has remained undetectable. HBV remains
suppressed with ongoing tenofovir therapy.

Discussion
Approximately 350 million people are infected with HBV
and 170 million people are infected with HCV worldwide.
The exact number of patients infected with both HCV
and HBV is unknown, but estimates of the rates of HCV
coinfection in individuals with HBV (HBsAg positive) vary
from 9 to 30 %, depending on geographic region [7]. The
incidence of isolated HBcAb in HCV-infected individuals
is likely even higher because screening programs often
only test for HBsAg [2, 3].
Several studies have shown that the HBV and HCV

interact with each other and HCV infection can suppress
HBV replication [2]. Coinfected patients commonly have
lower HBV DNA levels, and decreased hepatic expres-
sion of HBsAg and HBV core antigen compared to HBV
monoinfected patients [2–7]. In addition, in vitro studies
have also shown evidence that HCV can suppress HBV
replication [2]. This has led to the hypothesis of recipro-
cal interaction between viruses where HBV replication is
inhibited by HCV. Hence, the potential for reactivation
of HBV following HCV treatment has long been a
concern.
We are not aware of any data or reports of HBV re-

activation with the recently approved direct-acting anti-
virals for HCV. However, HBV reactivation with Peg-IFN
and ribavirin treatment has been reported in patients
chronically coinfected with HBV and HCV. One report
documented the reappearance of HBV DNA in 38% of
HBV/HCV-coinfected patients during Peg-IFN/ribavirin
treatment [8]. However, no clinical hepatitis developed
and HBsAg seroconversion occurred in 30% of patients,
suggesting that interferon-based therapy suppresses both
viruses. We are not aware of any studies describing
treatment-associated HBV reactivation in patients with
chronic HCV and isolated HBcAb.
Both Peg-IFN and ribavirin have been shown to be ef-

fective treatments for chronic HBV infection [8–10] and
Peg-IFN is currently an approved treatment for chronic
active HBV infection [9]. Until recently, standard of care
for HCV treatment included both Peg-IFN and ribavirin.
However, newly approved direct-acting antivirals, such as
simeprevir and sofosbuvir are specifically directed to
inhibit HCV replication and can be used in combin-
ation without Peg-IFN [1]. These new agents, unlike
Peg-IFN and ribavirin, should not have any inhibitory
effect on HBV. Therefore, using these agents in the ab-
sence of Peg-IFN may bring about increased risk for
HBV reactivation in HCV/HBV-coinfected patients.
Furthermore, we reason that this case represents evidence
to support the theory of reciprocal HCV/HBV interaction
most frequently characterized by an inhibition of HBV rep-
lication by HCV. With the potential inhibitory effect of
chronic HCV on HBV eliminated with oral antiviral treat-
ment in our patient, HBV replication was no longer re-
stricted leading to fulminant HBV reactivation necessitating
liver transplantation.
Conclusions
This case raises concern for the safety of new direct-
acting antiviral drugs in patients coinfected with HBV
and HCV, or in those who have chronic HCV infection
and isolated HBcAb. It remains unclear whether HBV
booster immunization may have prevented this epi-
sode [11]. Close monitoring of aminotransferases and/or
HBsAg or HBV DNA levels may be warranted in such pa-
tients during oral interferon-free direct-acting antiviral
therapy.
Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.

Abbreviations
ALT: Alanine transaminase; AST: Aspartate aminotransferase;
DNA: Deoxyribonucleic acid; FDA: Food and Drug Administration;
Hb: Hemoglobin; HBcAb: HBV core antibody; HBsAb: HBV surface antibody;
HBsAg: HBV surface antigen; HBV: Hepatitis B virus; HCV: Hepatitis C virus;
INR: International normalized ratio; Peg-IFN: Pegylated interferon;
RNA: Ribonucleic acid.

Competing interests
Dr. Charles Landis currently receives grant/research funding from Gilead, the
manufacturer of sofosbuvir.

Authors’ contributions
AE and CL drafted the manuscript, analyzed data and gave final approval.
NHK and JH analyzed and interpreted data, provided critical revision and
final approval. MY provided histopathology images. All authors read and
approved the final manuscript.

Acknowledgements
We express our special thanks to Ramasamy Bakthavatsalam M.B.B.S. for
helpful discussions and performing the transplant surgery.



Ende et al. Journal of Medical Case Reports  (2015) 9:164 Page 4 of 4
Author details
1Department of Medicine, Division of Gastroenterology and Hepatology,
University of Washington, 1959 Northeast Pacific Street, Seattle, WA 98195,
USA. 2Department of Medicine, Division of Infectious Disease, University of
Washington, 1959 Northeast Pacific Street, Seattle, WA 98195, USA.
3Department of Pathology, University of Washington, 1959 Northeast Pacific
Street, Seattle, WA 98195, USA.

Received: 16 December 2014 Accepted: 29 May 2015

References
1. Lawitz E, Sulkowski MS, Ghalib R, Rodriguez-Torres M, Younossi ZM,

Corregidor A, et al. Simeprevir plus sofosbuvir, with or without ribavirin, to
treat chronic infection with hepatitis C virus genotype 1 in non-responders
to pegylated interferon and ribavirin and treatment-naive patients: the
COSMOS randomised study. Lancet. 2014;384:1756–65.

2. Bini EJ, Perumalswami PV. Hepatitis B virus infection among American
patients with chronic hepatitis C virus infection: prevalence, racial/ethnic
differences, and viral interactions. Hepatology. 2010;51:759–66.

3. Chu CJ, Lee SD. Hepatitis B virus/hepatitis C virus coinfection: epidemiology,
clinical features, viral interactions and treatment. J Gastroenterol Hepatol.
2008;23:512–20.

4. Saravanan S, Velu V, Nandakumar S, Madhavan V, Shanmugasundaram U,
Murugavel KG, et al. Hepatitis B virus and hepatitis C virus dual infection
among patients with chronic liver disease. J Microbiol Immunol Infect.
2009;42:122–8.

5. Tyson GL, Kramer JR, Duan Z, Davila JA, Richardson PA, El-Serag HB.
Prevalence and predictors of hepatitis B virus coinfection in a United States
cohort of hepatitis C virus-infected patients. Hepatology. 2013;58:538–45.

6. Amin J, Law MG, Bartlett M, Kaldor JM, Dore GJ. Causes of death after
diagnosis of hepatitis B or hepatitis C infection: a large community-based
linkage study. Lancet. 2006;368:938–45.

7. Crockett SD, Keeffe EB. Natural history and treatment of hepatitis B virus
and hepatitis C virus coinfection. Ann Clin Microbiol Antimicrob. 2005;4:13.

8. Yu ML, Lee CM, Chen CL, Chuang WL, Lu SN, Liu CH, et al. Sustained
hepatitis C virus clearance and increased hepatitis B surface antigen
seroclearance in patients with dual chronic hepatitis C and B during
posttreatment follow-up. Hepatology. 2013;57:2135–42.

9. Lok AS, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology.
2009;50:661–2.

10. Galban-García E1, Vega-Sanchez H, Gra-Oramas B, Jorge-Riaño JL, Soneiras-Perez
M, Haedo-Castro D, et al. Efficacy of ribavirin in patients with chronic hepatitis B.
J Gastroenterol. 2000;35:347–52.

11. Siddiqui F, Mutchnick M, Kinzie J, Peleman R, Naylor P, Ehrinpreis M.
Prevalence of hepatitis A virus and hepatitis B virus immunity in patients
with polymerase chain reaction-confirmed hepatitis C: implications for
vaccination strategy. Am J Gastroenterol. 2001;96:858–63.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Introduction
	Case presentation
	Conclusions

	Introduction
	Case presentation
	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



