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□ CASE REPORT □

Chronic Hepatitis E Infection in a Persistently
Immunosuppressed Patient Unable to Be Eliminated

after Ribavirin Therapy
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Abstract

Recent case reports have shown that hepatitis E virus (HEV) infection can cause chronic hepatitis in im-

munosuppressed or immunocompromised patients. A 37-year-old woman suffered from prolonged elevation of

aminotransferases after chemotherapy for Burkitt’s lymphoma and was diagnosed with chronic hepatitis E due

to a transfusion during chemotherapy. After an 8-month administration of ribavirin, complete HEV clearance

was not achieved, likely due to prolonged hypogammaglobulinemia. This case indicates that HEV infection

should be ruled out during liver dysfunction in immunosuppressed or immunocompromised patients and sug-

gests that an alternative therapeutic strategy for such patients will be needed.
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Introduction

Hepatitis E virus (HEV) was first identified as a cause of

nonA-nonB acute hepatitis in developing countries in the

1980s (1). HEV belongs to the genus Orthohepevirus in the

Hepeviridae family. HEV is divided into four genotypes.

Genotypes 1 and 2 are prevalent in several developing coun-

tries, where they are transmitted through the oral-fecal route

and infect only humans. Genotypes 3 and 4 are responsible

for sporadic acute hepatitis in developed countries. These vi-

ruses are zoonotic and can infect not only humans, but also

pigs, deer and other wild mammals (2).

HEV typically causes acute hepatitis and is a self-limiting

infection. However, the first case report from France in 2008

showed that HEV can cause chronic hepatitis, referred to as

chronic hepatitis E (CH-E), in patients following organ

transplantation (3). CH-E has also developed in patients

with hematologic diseases and immunocompromised patients

such as those receiving chemotherapy or immunosuppressive

treatment or individuals infected with human immunodefi-

ciency virus (4-6). Furthermore, CH-E causes relatively

rapid fibrosis (7). Previous case reports from Europe have

shown that ribavirin administration is effective for CH-E

that develops in recipients of organ transplantation (8). We

herein report the first case of CH-E in Japan. The patient

was treated with intensive chemotherapy for Burkitt’s lym-

phoma and was infected with HEV by a blood transfusion

during chemotherapy. The patient started oral ribavirin ther-

apy, however, was unable to eliminate the chronic HEV in-

fection even after 8-month treatment of ribavirin, presum-

ably due to prolonged hypogammaglobulinemia after the

end of chemotherapy.
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Figure　1.　The clinical course of this patient. (A) The clinical course during chemotherapy after the 
diagnosis of lymphoma. The x axis represents time from the diagnosis of lymphoma. The normal line 
and dotted line show ALT and AST, respectively. The arrows, white arrow, and closed square repre-
sent transfusion, hepatitis E virus (HEV)-contaminated transfusion, and chemotherapy, respectively. 
(B) The clinical course after the end of chemotherapy. Black and white arrowheads represent the 
liver biopsy and supplementation of gamma globulin, respectively. “Consultation” represents the 
time point when the patient visited the Department of Gastroenterology and Hepatology.

Case Report

A 37-year-old Japanese woman visited the Department of

Gastroenterology and Hepatology, Yokosuka Kyosai Hospital

for a workup of prolonged elevation of serum aminotrans-

ferases. Her past history included Burkitt’s lymphoma that

had developed approximately 2.5 years previously. She had

no other significant medical history aside from lymphoma.

Before her initial treatment for Burkitt’s lymphoma, her

white blood cell count was 88,300/μL. Serum biochemical

data results at this time were: lactate dehydrogenase (LDH)

9,745 U/L, aspartate aminotransferase (AST) 248 U/L,

alanine aminotransferase (ALT) 74 U/L, γ-glutamyl tran-

speptidase (γGTP) 546 U/L, and alkaline phosphatase (ALP)

541 U/L. She subsequently developed multi-organ failure

(MOF) due to tumor lysis syndrome and received intensive

care against MOF, followed by anti-cancer therapy for lym-

phoma. She received the curative anti-cancer chemotherapy

regimen R-Hyper CVAD, which included rituximab, cyclo-

phosphamide, vincristine, doxorubicin and cytarabine. She

received frequent blood transfusions due to serious bone

marrow suppression caused by chemotherapy. A total of 36

units of red blood cells and 240 units of platelet concen-

trates were administered.

The laboratory data revealed abnormal elevation of serum

transaminases after her recovery from bone marrow suppres-

sion during the 5th course of chemotherapy. A peak eleva-

tion of aminotransferases (AST 98 U/L, ALT 347 U/L) was

observed 20 days after the initiation of her 5th chemother-

apy course (Fig. 1A). Her transaminase levels then de-

creased for several days. Similarly, transient liver dysfunc-

tion was observed during the 6th and 7th chemotherapy

courses (Fig. 1A). After the 7th course, she developed hem-

orrhagic cystitis due to continuous adenovirus infection.

Thus, her bone marrow suppression was considered to be



Intern Med 55: 2811-2817, 2016 DOI: 10.2169/internalmedicine.55.7025

2813

Table.　The Test Results of Blood Examinations.

(A)
WBC 3,300 / L LDH 159 U/L IgG 238.8 mg/dL
Neutro 45.5 % AST 70 U/L IgA 3 mg/dL
Eo 0 % ALT 111 U/L IgM 12.7 mg/dL
Ba 0.5 % ALP 196 U/L ANA neg
Mo 11 % -GTP 229 U/L AMA neg
Ly 43 % CK 18 U/L ASMA neg
RBC 3.89 ×10

6
T-bil 0.6 mg/dL

Hb 12.7 g/dL D-bil 0.1 mg/dL HBs Ag neg
Plt 16.6 ×10

4
BUN 8 mg/dL HBc Ab neg
Cre 0.45 mg/dL HCV Ab neg

PT% >100 % CRP 0.32 mg/dL HIV Ab neg
PT-INR 0.98 Na 141 mEq/L
APTT 30.1 sec K 4.8 mEq/L

Cl 103 mEq/L
Glu 109 mg/dL
HDL 64 mg/dL
LDL 61 mg/dL
TG 194 mg/dL

(B)
HA-IgM neg
HA-IgG neg
HEV-IgA neg
EBNA neg
VCA-IgM <10 fold
VCA-IgM 10fold
CMV-IgM neg
CMV-IgG neg
HBV-DNA neg
HCV-RNA neg
EBV-DNA neg
HEV-RNA 6.7Logcopy/mL
HHV6-DNA neg
CMV C7HRPAb neg

(A) Blood examinations at the time of consultation. (B) Results of viral markers. Antibodies 

and RNA of hepatitis A virus (HAV), hepatitis E virus (HEV), Epstein-Barr virus (EBV), cyto-

megalovirus (CMV), and human herpes virus (HHV)-6 were investigated. ’neg’ indicates lev-

els that were under the sensitivity limits for the assays.

critical and chemotherapy was discontinued after the 7th

course.

The patient achieved a complete response to the treatment

for Burkitt’s lymphoma after the 7th chemotherapy course.

No evidence of recurrence was detected by blood examina-

tions, including tests for serum soluble IL-2 receptor and

computed tomography imaging. After the final course of

chemotherapy, she gradually recovered from pancytopenia

and her white blood cell counts increased to a normal range.

However, her serum gamma globulin concentration gradually

decreased, and this was presumed to be a side effect of in-

tensive chemotherapy. Moreover, continuous elevation of

aminotransferase was observed (Fig. 1B). Serum HBs anti-

gen and HCV antibody were not detected. Therefore, she

was referred to our department.

At the first visit to our department, she reported no symp-

toms and no abnormality was detected by a physical exami-

nation. There was no candidate for drug-induced liver injury

during chemotherapy, because liver dysfunction was persis-

tent after the withdrawal of all drugs. The serum biochemi-

cal data were as follows: AST 70 U/L, ALT 111 U/L, γ-

GTP 229 U/L, and ALP 196 U/L (Table A). Tests for sero-

logical antibodies against hepatitis B virus (HBV), hepatitis

C virus (HCV), and autoantibodies such as anti-nuclei anti-

body and anti-mitochondrial antibody, were negative (Ta-

ble B). A diagnostic administration of ursodeoxycholic acid

was not effective; therefore, a percutaneous liver biopsy was

performed. A liver biopsy demonstrated that her histologic

findings were consistent with chronic active hepatitis, he-

patic activity index (HAI) score 7, and fibrosis stage 2

(Fig. 2). No steatosis was detected in her liver and no sero-

logical antibodies against hepatitis A virus (HAV), HEV,

Epstein-Barr virus (EBV), or cytomegalovirus (CMV) were

detected.

Next, we speculated that the results for serum viral anti-

bodies may have been inaccurate due to her hypogam-

maglobulinemia, thus we checked for the presence of

hepatitis-related viral genomes in her serum. HBV DNA,

HCV RNA, EBV DNA, and human herpes virus (HHV)-6

DNA were undetectable, however, HEV RNA was detected.
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Figure　2.　Histological findings of a liver biopsy. (A) Hema-
toxylin and Eosin staining shows mild piecemeal necrosis and 
moderate inflammation around the portal vein, demonstrating 
chronic hepatitis. Scale bar: 50 μm. (B) Masson’s trichrome 
staining shows the progression of periportal fibrosis. Scale bar: 
200 μm.

The amount of viral RNA was 6.7 log copies/mL, and a

phylogenetic tree analysis revealed that HEV in her serum

was genotype 3 (Fig. 3). We could not retrospectively exam-

ine HEV RNA using her serum samples at the beginning of

liver dysfunction because such samples were not preserved.

She had no history of travel to HEV-endemic areas and no

history of eating unsanitary or raw meat from pig, deer or

any other known hosts of HEV. In order to clarify the route

of infection, we retrospectively tested samples of all blood

transfusions she had received during chemotherapy for the

presence of HEV RNA. One sample of platelet concentrate

administered during her 4th course of chemotherapy was

positive for HEV RNA. Parts of open reading frame (ORF)

1 and ORF2 of the HEV-genome sequence were determined

by a polymerase chain reaction (PCR)-based direct sequence

method in samples from this patient and from the blood do-

nor. The concordance rate of ORF1 and ORF2 sequences in

samples obtained from both individuals were 99% (325/326

base) and 100% (412/412 base), respectively. We concluded

that the patient had been infected with HEV by the platelet

transfusion during the 4th course of chemotherapy, and CH-

E then developed due to immunosuppression, including hy-

pogammaglobulinemia that subsequently developed.

After the diagnosis of CH-E, the patient’s hypogam-

maglobulinemia was treated by γ-globulin supplementation

therapy to allow her to recover from immunosuppression.

However, her liver dysfunction did not improve following γ-

globulin supplementation therapy and the amount of HEV

RNA did not decrease. After obtaining approval for ribavirin

therapy according to a previous report from the ethical com-

mittee of our hospital, the patient agreed to start ribavirin

therapy. According to the previous report, ribavirin was in-

itially administrated at a dose of approximately 8 mg/kg/

day (8). Improvement in the patient’s liver dysfunction was

achieved after the administration of ribavirin for 5 weeks

(Fig. 1B). Her serum HEV RNA levels were markedly de-

creased by -3 log copies/mL (Fig. 4). She developed no ad-

verse events following ribavirin administration, however,

tests for IgA antibody against HEV remained negative.

Complete clearance of HEV was not achieved after the ad-

ministration of ribavirin for 6 months, therefore the dose of

ribavirin was increased to 10 mg/kg/day. Tests for serum

HEV RNA remained positive even after ribavirin had been

administered for 8 months.

Discussion

CH-E was first reported in a recipient of organ transplan-

tation in 2008. Other reports also have shown the develop-

ment of CH-E in immunosuppressed or immunocom-

promised patients, such as patients with hematologic disor-

ders, HIV-infected patients, and patients with myelosuppres-

sion following chemotherapy. To the best of our knowledge,

this case is the first confirmed case report of CH-E and one

treated with ribavirin in Japan.

Dysfunction of the immune system is closely associated

with CH-E. The patient described in this case report had

two essential immune disorders: bone marrow suppression

due to chemotherapy against hematopoietic malignancy and

prolonged hypogammaglobulinemia that had still not im-

proved after chemotherapy ended. Following a HEV-

contaminated blood transfusion, she developed severe

myelosuppression over one week due to her 5th course of

chemotherapy, and her white blood cell count was under

500/μL. It is possible that severe immunosuppression at this

point contributed to her sustained HEV viremia. Previous re-

ports have shown that HEV infection acquired via blood

transfusions can cause acute hepatitis following an incuba-

tion period from 3 weeks to 7 months after the transfu-

sion (9). Consistent with these reports, liver dysfunction of

this case was noted at 8 weeks following HEV infection,

when she had recovered from immunosuppression. Her re-

covery from immunosuppression initiated an immune re-

sponse against HEV and led to the onset of hepatitis. How-

ever, we could not retrospectively examine her serum for the

presence of anti-HEV antibodies or the amount of HEV

RNA at the time of chemotherapy because her previous se-

rum samples were unfortunately not preserved.

The patient developed hypogammaglobulinemia after the

end of chemotherapy. Another case of secondary hypogam-
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Figure　3.　Phylogenetic analyses. A phylogenetic tree of HEV nucleotide sequences was constructed 
using the CLUSTAL W version 1.4 and MEGA version 4.0 software programs. For the phylogenetic 
analysis of HEV nucleotide sequences, we included sequences of several common and/or widespread 
strains. Each sequence name includes the genotype (Gt) and accession number. The dark box repre-
sents the sequence of the present case.

maglobulinemia after chemotherapy including rituximab has

been recently reported (10). In this case, prolonged HEV in-

fection and the onset of CH-E were likely due to secondary

hypogammaglobulinemia. A case of CH-E with primary im-

munodeficiency was also reported (11). These cases indicate

that HEV is not a self-limiting infection in immunosup-

pressed or immunocompromised patient. Thus, we strongly

suggest that tests for HEV infection should be performed

during the diagnostic workup of liver dysfunction in im-

munosuppressed or immunocompromised patients.

There is no well-established treatment for CH-E that is

supported by guidelines. If spontaneous clearance of HEV is

not observed in a patient’s serum, antiviral or anti-

inflammatory therapy should be considered to avoid the pro-

gression of fibrosis. A reduction of immunosuppressive

agents can eliminate HEV in approximately 30% of pa-

tients (12). Kamar et al. reported 59 cases of ribavirin ther-

apy against CH-E that developed in organ-transplant pa-

tients. The sustained virological response rate of these pa-

tients, who had undetectable serum HEV RNA at six

months after treatment, was -80% (8). Our patient did not

receive any immunosuppressive medicine after the end of

chemotherapy, thus ribavirin therapy was started. However,

this did not eliminate HEV and we could not discontinue

ribavirin therapy. As several reports have shown the efficacy

of interferon therapy for CH-E, rescue treatment with inter-

feron would be indicated to achieve HEV clearance in this

case (13, 14).



Intern Med 55: 2811-2817, 2016 DOI: 10.2169/internalmedicine.55.7025

2816

Figure　4.　Changes in the serum HEV RNA levels after the 
diagnosis of HEV viremia. Serum HEV RNA decreased after 
ribavirin therapy, however, it was not eliminated after 6 
months of ribavirin administration. The x axis represents time 
from the diagnosis of lymphoma. The amounts of serum HEV 
RNA were quantified by quantitative RT-PCR.

The reasons why HEV is not eradicated from hosts

should be investigated in view of both host and viral factors.

In this case, hypogammaglobulinemia was sustained, and the

patient’s CD4/8 ratio was approximately 0.5 when she pre-

sented to our department, indicating that she was still im-

munocompromised. As HEV-specific T-cells may play a role

in HEV clearance, the patient’s immunocompetence is sig-

nificantly important (15, 16). Previous reports have shown

that ribavirin inhibits HEV replication, however, no direct

anti-viral effect of ribavirin against HEV was noted (17). A

resistant HEV mutation against ribavirin that increases the

replication capacity of HEV has been recently reported (18).

We analyzed the genomic sequence of HEV in the present

case. The analysis showed that several mutations appeared

after the administration of ribavirin (data not shown), how-

ever, these mutations have not been previously reported to

be “resistant mutations”. It is possible that ribavirin mono-

therapy against an immunocompromised host is insufficient

to achieve HEV clearance. Further research is needed to

clarify whether the identified mutations in our case are asso-

ciated with HEV resistance against ribavirin.

It has been reported that only HEV genotypes 3 and 4

can cause CH-E (3, 19). Consistent with these previous re-

ports, our case was genotype 3, however, the mechanism by

which these specific genotypes can cause CH-E remains un-

known. Although extrahepatic symptoms such as neurologi-

cal injury and renal diseases have been reported in HEV pa-

tients, we observed no extrahepatic symptoms in this

case (20). CH-E causes liver fibrosis and cirrhosis as well as

CH of other etiology (7, 21). Therefore, it is necessary to

observe the progression of liver fibrosis carefully, because

the natural course and prognosis of HEV-related fibrosis re-

main unclear.

HEV infection due to a blood transfusion is considered to

be a very rare event. In Japan, HEV screening of donated

blood using HEV-nucleic acid amplification has been con-

ducted only in Hokkaido, where the incidence rate of hepa-

titis E is relatively higher than other areas in Japan. In Hok-

kaido, -0.01% of donated blood samples were positive for

HEV-nucleic acid amplification (22). To the best of our

knowledge, 13 patients have been infected by HEV via

blood transfusion in Japan, including the present case (9).

On the other hand, a nationwide study in England revealed

that 0.04% of transfused blood contained HEV-RNA, and 18

of 43 patients who received HEV-contaminated blood devel-

oped both acute and chronic hepatitis E (23). This study

showed that the positive rate for HEV-IgG and/or HEV-IgM

antibodies in HEV-infected patients via blood transfusion

with immunosuppression was 70%, whereas such rate with-

out immunosuppression was 100%. These data indicated that

the detection of HEV antibodies in patients is influenced by

immunocompetence in hosts. These data further suggested

that HEV screening of donated blood is needed, at least be-

fore use in patient with immunodeficiency.

Patients with a hematologic malignancy such as lym-

phoma or leukemia often require intensive multi-drug che-

motherapy, including molecular-targeted drugs. These pa-

tients will be immunocompromised and will need to receive

frequent blood transfusions. According to the evidence pre-

sented in this case report, we recommend that testing for

HEV, including HEV RNA detection, should be performed

during the diagnostic workup of liver dysfunction in both

immunosuppressed and immunocompromised patients. Fur-

thermore, this case suggested that patient immunocompe-

tence could influence the therapeutic efficacy and should be

considered in determining the therapy against to CH-E.
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