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Hepatitis E is one of the leading causes of acute viral hepatitis worldwide. Chronic infection with hepatitis E is

less common and limited to immunosuppressed patients and is usually due to genotype 3 of the virus. Genotype

1, the most prevalent strain in the South Asian region, is seldom known to be associated with chronic hepatitis.

Here we describe a case of chronic hepatitis E with genotype 1 in a post-liver transplant setting. In the index case,

previously compensated cryptogenic cirrhosis was decompensated by an acute hepatitis E infection, which neces-

sitated liver transplantation because of acute chronic liver failure. This later progressed to chronicity. This case

may have significant implications in management, especially in the post-liver transplant setting. (J CLiN Exp

HepaToL 2021;11:400-403)

epatitis E is one of the leading causes of acute viral

hepatitis worldwide, which is more in developing

countries. A genotypic dichotomy is seen in the
geographical distribution of this infection, where geno-
types 1 and 2 are mainly seen in developing countries
with high endemicity, often being responsible for epi-
demics. Genotypes 3 and 4 are predominantly seen in areas
of low endemicity.1 The classic presentation ranges from
acute hepatitis with self-limiting course to acute liver
failure in 1-2% cases.'

Rarely, an indolent, chronic hepatitis is seen with hepa-
titis E. This is largely restricted to those with compromised
immunity such as those with HIV, post-chemotherapy, and
post-transplant setting. Genotype 3 of the virus is the most
common offending agent for chronic hepatitis E (CHE),
and a few cases with genotypes 4 and 7 have also been re-
portecl.z’3 Genotype 1, which is the most prevalent strain
in the South Asian region, is almost never known to cause
chronic hepatitis. Here we describe a case of CHE with ge-
notype 1 in a post-liver transplant patient, who evaded the
initial diagnosis masquerading as allograft rejection.
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CASE REPORT

A 48-year-old man with cryptogenic cirrhosis was presented
with acute-on-chronic liver failure (ACLF) as per the Asian
Pacific Association for the Study of the Liver (APASL) defi-
nition. The acute decompensation was precipitated by the
hepatitis E virus (HEV) related to acute hepatitis with pos-
itive IgM anti-HEV antibodies in the serum. Because of his
worsening liver failure, he underwent un-eventful living-
donor liver transplantation after a month of his illness
and since then was on immunosuppression with predniso-
lone, tacrolimus, and mycophenolate mofetil.

A month after the liver transplantation, he developed a
mild elevation of serum transaminases (2-3 times higher
than the normal), along with an elevation of alkaline phos-
phatase (2 times higher than the normal). Initial magnetic
resonance cholangiopancreatography showed mildly
dilated intrahepatic biliary radicals, a biliary stricture was
suspected and a stent was placed across the bile duct anas-
tomosis. However, there was only a partial reduction in
transaminases and alkaline phosphatase. An alternative
pathology was therefore suspected.

A liver biopsy was performed, which suggested moder-
ate acute cellular rejection (ACR; Figure 1, biopsy 1); how-
ever, despite the administration of 2 pulses of
methylprednisolone and the histological resolution of
ACR on the repeat liver biopsy (Figure 1, biopsy 2), his
jaundice continued to increase with a maximum bilirubin
of 58 mg/dl. On further work-up, he was found to be pos-
itive for IgM anti-HEV antibodies, and negative for hepati-
tis B surface antigen, anti-hepatitis C virus antibodies, and
autoimmune markers. Markers for the cytomegalovirus,
Epstein-Barr virus, and herpes simplex virus were also
negative. HEV RNA was detectable both in serum and in
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Biopsy-1:
Moderate-marked portal tract inflammation, bile ductular
inflammation and endothelitis of the portal vein.
(H and E; 200x)

Biopsy 2: Post steroid pulse
Extensive feathery degeneration of the hepatocytes with
reduction in the portal inflammation.
Persistence of the ductal inflammation (H and E; 100x)

Biopsy 3: D P ,
Loss of bile duct from the portal tract with minimal to mild
lymphocytic inflammation
(H and E; 400x)

g ion (CK7)

Biopsy 3: D P ini
Loss of bile duct from the portal tract highlighted by the CK7
immunostain (400x)

Figure 1 Photomicrographs of liver biopsies.

stool samples using nested polymerase chain reaction
(nested-PCR). The sequencing of the RNA-dependent
RNA polymerase (RdRp) region of HEV ORF-1 revealed
that the isolate belonged to genotype 1 (Figure 2; accession
numberKX670814).

Despite the supportive care, he continued to have wors-
ening jaundice, and a third liver biopsy 2 months later
showed chronic biliary ductopenia and the presence of
HEV RNA in the liver tissue (Figure 1, biopsy 3). Because
of renal dysfunction (serum creatinine 2.3 mg/dl), he was
put on low-dose ribavirin (200 mg/day) with the reduction
in immunosuppressive drugs. After 3 weeks, his serum bili-
rubin declined (from 62 to 45 mg/dl) and serum creatinine
became normal, allowing an increase of the ribavirin dose
to 400 mg/day. However, there was no further decline in
bilirubin. The patient was simultaneously worked up for
a re-transplantation due to severe ductopenia and persis-
tent cholestasis. Unfortunately, he developed a soft tissue
infection, which led to fulminant sepsis and multi-organ
dysfunction, and he succumbed to his illness.

DISCUSSION

Hepatitis E is usually an acute, self-limiting illness. Howev-
er, during the last decade, many cases of chronic infection
with HEV have been published.l’SCHE is defined as the

persistence of viral replication beyond 3 months of
infection in either serum or stool. This is usually seen in
patients with lowered immunity—HIV,
immunosuppressive medications, or hematological
malignancies. Most cases described till date belonged to
genotype 3, and a few cases with genotypes 4 and 7.7
*The common denominator for genotypes 3, 4, and 7 is
animal to human transmission. Conversely, genotype 1 is
commonly transmitted from human to human.

Solid organ transplant recipients are particularly sus-
ceptible to CHE, with up to 60% of those exposed to
HEV progressing to chronicity. CHE in this population
may have worrisome complications, as it may lead to faster
progression to cirrhosis.”> Moreover, this condition
requires a high degree of suspicion as it may mimic ACR
histologically. In fact, among all patients with moderate
to severe rejection, 4% had evidence of HEV viremia.®
This distinction is crucial, as ACR would require pulse ste-
roids, which may further enhance viral replication in pa-
tients with CHE.

Although genotype 3 is well known to cause CHE in
post-transplant patients, genotype 1 is almost never re-
ported in this context. This is quite important, as genotype
1 is the most prevalent genotype of South Asia, which is the
most endemic region for hepatitis E worldwide. Therefore,
the index of suspicion for CHE is extremely low. Here we

Journal of Clinical and Experimental Hepatology | May-June 2021 | Vol. 11 | No. 3 | 400-403 401

Chronic hepatitis E




3 suynday diuoay)

CHRONIC HEPATITIS E WITH GENOTYPE 1

RATHI ET AL

38

30 O JQ655736./Swine/China/G-4
23 O KM517193.1/China/G-4
© FI610232.1/Swine/China/G-4
Q) AB220971.1/Japan/G-4
O KR781015.1/China/G-4
O GU119961.3/Swine/China/G-4a
O AB220973.1/Japan/G-4
98 O AB480825.1Japan/G-4

O AY723745.1/Swine/India/G-4

FJ705359.1/Boar/Germany/G-3

69 LN887200.1/ Mussels/Spain/G-3e
j—: AB369687.1Japan/G-3

43

1 AB369691.1/Japan/G-3
% AB301710.1/Japan/G-3
98 AB437316.1Japan/G-3

M74506.1/Mexico/G-2

& LC061267.1India/G-1
99— QKMO2I812.UNepalG-1a

64

L @KX670814PGIMER/CLF-E/lndia/G-1
& JF414938.1 PGIMER/India/G-1

17 { EU165504.1/Cuba/G-1
9 & JX857974.1PGIMER India/G-1a
i & JX857984.1 PGIMER/India/G-1a
17 § HM366941.1/Venezuela/G-1

GU345042.1/Rat/Germany
[V IN597006.UAvian/South

100————— 7 IN997392.V Avian/Hungary/G-4

Figure 2 Phylogenetic analysis of our strain (KX670814) by constructing NJ tree for the conserved RdRp region (ORF-1) of HEV. The avian strain of
HEV (UN997392.1) was included as an outlier group. Length of the branches represent distances computed using the p-distance method. Bootstrap
value of 1000 replicates were used for statistical verification. Evolutionary analysis was conducted in MEGA7Y.

describe a case of CHE with genotype 1 in a post-liver trans-
plant setting. In the index case, previously compensated
cryptogenic cirrhosis was decompensated by an acute hep-
atitis E infection, which necessitated liver transplantation
because of ACLF.

The graft dysfunction started early in the post-
transplant period. This was initially thought to be due to
biliary obstruction. However, non-improvement with
biliary drainage led to suspicion of alternate pathology.
Progressively worsening jaundice and elevated transami-
nases with periportal inflammatory mononuclear infil-
trates raised the suspicion of ACR. However, the
progression of jaundice despite 2 pulses of methylprednis-
olone and histological evidence of resolution of inflamma-
tion on biopsies promoted further investigation. The
persistence of HEV IgM antibody and HEV RNA even 6
months after transplant pointed toward the diagnosis of
CHE. Whether the hepatic inflammation was a conse-
quence of rejection, viral insult, or a combination of the
two, is unclear.

Ribavirin has been used in the past to treat genotype 3
CHE with reasonable success, in combination with the
reduction of immunosuppression. In this patient, there
was only a transient, incomplete clinical improvement in
starting ribavirin. This may be due to advanced graft
dysfunction at the initiation. Alternatively, a possibility
of genotype 1 having a poorer response to ribavirin may
also be considered. The only other reported case of geno-
type 1 CHE was 2 years after chemotherapy for acute
lymphoblastic leukemia.” The patient was treated with
ribavirin, but took 6 months for viral clearance, and was
treated for 1 year despite not being on any immunosup-

pressive medication. Generally, genotype 3-associated
CHE needs treatment for 3 months duration.®

The identification of genotype 1 as an etiologic factor
for CHE has crucial clinical implications, especially in
South Asia. Firstly, till date, there has been no reported
case of genotype 1 CHE in a post-liver transplant setting.
It is possible that many such cases may be missed in the
absence of a high index of suspicion. The possibility of
CHE should be considered in immunosuppressed patients
with chronic hepatitis, which is not otherwise explained.
Secondly, although ribavirin has been shown to be useful
in CHE related to genotype 3, its efficacy in patients with
genotype 1 CHE is yet unclear. Its potential benefit should
therefore be considered guarded. Lastly, the implications
of CHE on liver allograft dysfunction, graft rejection, and
accelerated progression to cirrhosis and/or ductopenia
need to be further studied.

HEV genotype 1 is widely prevalent in South Asia.
Although previously not considered a cause, it may
lead to CHE. A high index of suspicion is required
and immunosuppressed patients with persistent unex-
plained hepatitis should be tested for HEV RNA in
blood and/or stool. This may have significant implica-
tions in management, especially in the post-liver trans-
plant setting. The relationship between HEV and
chronic rejection is poorly understood and needs to
be explored in future studies.

CREDIT AUTHOR STATEMENT

Sahaj Rathi: Writing original draft, Review and editing,
Critical review of manuscript.

402 © 2020 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.



JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

Ajay Duseja: Conceptualization, Management of pa-
tient, Critical review of manuscript, Supervision.

Vikram Thakur: Methodology, Validation, Formal anal-
ysis, Investigation.

Radha K Ratho: Validation, Formal analysis, Investiga-
tion.

Mini P Singh: Validation, Formal analysis, Investiga-
tion.

Sunil Taneja: Management of patient, Critical review of
manuscript, Supervision.

Ashim Das: Validation, Formal analysis, Investigation.

Rakesh Aggarwal: Validation, Formal analysis, Critical
review of manuscript.

Radha K Dhiman: Management of patient, Critical re-
view of manuscript.

Yogesh K Chawla: Management of patient, Critical re-
view of manuscript.

CONFLICTS OF INTEREST

The authors have none to declare.

REFERENCES

1.

2.

Kamar N, Bendall R, Legrand-Abravanel F, et al. Hepatitis E. Lancet.
2012;379:2477-2488.

Geng Y, Zhang H, Huang W, et al. Persistent hepatitis E virus geno-
type 4 infection in a child with acute lymphoblastic leukemia. Hepat
Mon. 2014;14e15618.

Lee GH, Tan BH, Teo EC, et al. Chronic infection with camelid hepa-
titis E virus in a liver transplant recipient who regularly consumes
camel meat and milk. Gastroenterology. 2016;150:355-357. e3.
Kamar N, Selves J, Mansuy JM, et al. Hepatitis E virus and chronic
hepatitis in organ-transplant recipients. N Engl J Med. 2008;
358:811-817.

Kamar N, Garrouste C, Haagsma EB, et al. Factors associated with
chronic hepatitis in patients with hepatitis E virus infection who have
received solid organ transplants. Gastroenterology. 2011;140:1481—
1489.

. Darstein F, Hauser F, Mittler J, et al. Hepatitis E is a rare finding in

liver transplant patients with chronic elevated liver enzymes and bi-
opsy-proven acute rejection. Transplant Proc. 2020;pii: S0041—
1345:31006-31011. Mar 2. [in press].

Singh A, Seth R, Gupta A, Nayak B, Acharya SK, Das P. Chronic hep-
atitis E- an emerging disease in an immunocompromised host.
Gastroenterology Report. 2018;6:152-155.

Kamar N, Izopet J, Tripon S, et al. Ribavirin for chronic hepatitis E virus
infection in transplant recipients. N EnglJ Med. 2014;370:1111-1120.

Journal of Clinical and Experimental Hepatology | May-June 2021 | Vol. 11 | No. 3 | 400-403 403

Chronic hepatitis E


http://refhub.elsevier.com/S0973-6883(20)30106-7/sref1
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref1
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref2
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref2
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref2
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref3
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref3
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref3
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref4
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref4
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref4
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref5
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref5
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref5
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref5
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref6
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref6
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref6
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref6
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref6
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref7
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref7
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref7
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref8
http://refhub.elsevier.com/S0973-6883(20)30106-7/sref8

	Chronic Hepatitis E With Genotype 1—Masquerading as Allograft Rejection After LiverTransplantation
	Case report
	Discussion
	CRediT author statement
	Conflicts of interest
	References


