
Review Article

HEV and HBV Dual Infection: A Review

Myra Nasir* and George Y. Wu

Department of Medicine, Division of Gastroenterology-Hepatology, University of Connecticut Health Center, Farmington, CT, USA

Abstract

Hepatitis E virus (HEV) is a global health problem, affecting
about 20 million people worldwide. There is significant over-
lap of hepatitis B virus (HBV) and HEV endemicity in many
Asian countries where dual infections with HEV and HBV can
occur. Though the clinical course of HEV is largely self-limited,
HEV superinfection in patients with chronic hepatitis B (CHB)
can result in acute exacerbation of underlying CHB. HEV
superinfection in patients with CHB-related cirrhosis has been
identified as a risk factor for decompensated cirrhosis and an
independent predictor of mortality. Whereas acute HEV in-
fection in pregnancy can cause fulminant liver failure, the few
studies on pregnant patients with dual HBV and HEV infection
have shown a subclinical course. Immunosuppression is a risk
factor for the development of chronic HEV infection, which can
be managed by decreasing the dose of immune-suppressants
and administering ribavirin. Vaccination for HEV has been
developed and is in use in China but its efficacy in patients
with CHB has yet to be established in the USA. In this review,
we appraise studies on dual infection with HEV and HBV,
including the effect of HEV superinfection and coinfection in
CHB, management strategies used and the role of active
vaccination in the prevention of HEV.
Citation of this article: Nasir M, Wu GY. HEV and HBV dual
infection: A review. J Clin Transl Hepatol 2020;8(3):313–321.
doi: 10.14218/JCTH.2020.00030.

Introduction

Hepatitis E virus (HEV) infection is a global health problem,
affecting about 20 million people yearly and is responsible for
44,000 deaths reported in 2015 worldwide.1 Though its

clinical course is largely acute and self-limited, HEV infection
can run a fulminant course in pregnant women, especially in
the third trimester, with case-fatality ratios ranging from 10%
to 42%.2 Immunocompromised patients, such as those with
human immune deficiency virus (HIV) infection, transplant
recipients on immunosuppressants and those receiving che-
motherapy, can have persistent carriage of HEV virus with
chronic infection.3,4

Chronic hepatitis B virus (CHB) infection is defined by
hepatitis B surface antigen (HBsAg) positivity for greater than
6 months. Because hepatitis B virus (HBV) and HEV are highly
prevalent in many areas of the world, the likelihood of dual
infections in these areas is also high. Although HEV mono-
infection tends to be mild, superinfection or coinfection with
other viruses can present additional risks. In such dual
infections, HEV can superinfect (defined as anti-HEV antibody
and/or HEV RNA seroconversion in patients with CHB who
were initially negative for these antibodies or HEV RNA).
Alternatively, HEV and HBV can coinfect a person negative for
both HBsAg and HEV antibodies prior to infection. Though
HEV spread mainly occurs through the fecal-oral route, it can
also be transmitted by blood transfusion in areas endemic to
HEV.5,6 Since these areas are also endemic to HBV, this can
lead to HEV-HBV coinfection.

Superinfection with HEV has been reported to cause acute
exacerbations of asymptomatic CHB infection, which may
result in severe complications and poor outcomes.4,7 This is
supported by results from a cell culture transcriptome-based
analysis, which showed enhanced expression of proinflam-
matory genes in HEV-only and HEV+HBV-infected cell
groups as compared to HBV-only-infected cells, whereas hep-
atocyte destruction occurred in all three groups of cells.8

This review will discuss the viral interaction between HEV
and HBV, as well as the related effects on severity of liver
disease in patients with underlying CHB and possible man-
agement strategies.

Epidemiology

HEV is hyperendemic in many Asian countries, such as India,
Bangladesh, Pakistan and China, where genotypes 1 and 2
are common and are transmitted mainly through the fecal-
oral route. Developed countries, such those in North America
and Europe, have reported increasing cases of genotype 3
and 4, which mainly involve zoonotic transmission routes,
including eating of raw pig or deer meat.9

HBV prevalence (determined by HBsAg positivity) is high
($ 8%) in many African countries and Central America,
intermediate (2% to 7%) in India, Pakistan, China and
Canada, but low (< 2%) in Western Europe and the USA.10

There is significant overlap of HBV and HEV endemicity in
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China, India, Pakistan and Bangladesh, where dual infections
with HEV and HBV can occur.

Studies of serum epidemiology conducted in China showed
superinfection/coinfection with two or more hepatitis viruses
in about 40% of the patients, where HEV superinfection in
patients with CHB account for 17.6%.11 Another study
reported HEV superinfection rate in CHB patients to be
13.7% (compared to 54% in patients with hepatitis C).12 A
study conducted in India found 2.8% (26/927) of patients to
have both HBsAg and anti-HEV IgM positivity, reflecting prev-
alence of hepatitis E and hepatitis B dual infection.13

However, all the above studies used anti-HEV antibodies to
demonstrate prevalence, which may have yielded under-
estimations due to false negatives, especially in immunocom-
promised CHB patients.

Certain populations might be at higher risk of developing
dual infection with HEV and HBV. In Western countries, more
than 60% of organ transplant recipients infected with HEV
develop chronic hepatitis leading to cirrhosis.14,15 These
patients include, among others, liver transplant recipients
with CHB, which itself can give rise to dual HEV-HBV infec-
tions. There is a high prevalence of HIV-HBV coinfection, with
serological markers of past or current HBV infection present in
one-third of the HIV-infected patients.16 HIV-infected
patients have a higher rate of exposure to HEV than the
general population and chronic hepatitis E infection has
been described in HIV-infected patients, making them sus-
ceptible to HEV-HBV dual infection.3,17 Similarly, incarcerated
individuals are at high risk for acquiring HEV, mainly owing to
low socioeconomic backgrounds, and other blood-borne dis-
eases, such as HBV and HIV, due to high risk behaviors,
including intravenous drug use (which is more common in
the incarcerated population as compared to the general pop-
ulation).18,19 Higher HEV prevalence has also been noted in
dialysis patients in HEV endemic areas, which increases the
prevalence of dual HEV-HBV infections.20

However, large, population-based studies are required to
accurately assess the prevalence of HBV-HEV dual infections
in the above-mentioned populations, as compared with the
general population.

Effects of dual infection on severity of liver disease

Superinfection in patients with cirrhosis

Studies have shown that HEV superinfection in patients with
cirrhosis results in higher mortality with rapid hepatic decom-
pensation (Table 1). Acharya et al.21 recruited 107 patients
with cirrhosis, of which 30 (28%) had detectable HEV RNA. All
patients with cirrhosis were divided into three groups, with
Group I consisting of patients with rapid decompensation,
Group II with chronically decompensating cirrhosis, and
Group III with stable cirrhosis. Group I included 42 patients,
out of which 18 had HBV and 7 had HBV+hepatitis C virus
(HCV) infection. Twenty one out of all thirty patients with
HEV RNA positivity (70%) belonged to Group I due to their
rapid decompensation status. Within the Group I, patients
with HEV infection, when compared with those without the
infection, had significantly higher mortality at 4 weeks (43%
vs. 22%, p=0.001) and at 12 months (70% vs. 30%,
p=0.001). Multivariate analysis demonstrated HEV RNA pos-
itivity to be an independent predictor of mortality (relative
risk 1.88, 95% confidence interval: 1.01-3.49) in these
patients. Use of HEV RNA to demonstrate HEV positivity and

multivariate analysis, as mentioned, increased the reliability
of the study findings. Although healthy controls were included
in this study, lack of controls including non-viral cirrhotic
patients with superinfection with HEV is a limitation.

Hamid et al.22 documented four patients with CLD who
were found to have acute HEV infection (HEV IgM-positive
serologies) with subsequent decompensation, including wor-
sening ascites or development of encephalopathy. One
patient out of the four had CHB. Kumar et al.23 studied 32
patients with decompensated liver cirrhosis. Out of the 32
patients, 14 (44%) were found to have anti-HEV IgM as com-
pared to only 3 out of 48 patients (6%) with stable cirrhosis
(p<0.0001). Of the 14 patients with HEV infection in the
setting of decompensated cirrhosis, 8 had CHB-related
cirrhosis.

The above studies have several limitations. These were
retrospective analyses and included only a small number of
patients, using commercial enzyme-linked immunosorbent
assay (ELISA) tests to detect anti-HEV IgM to demonstrate
acute HEV infection. These tests unfortunately have low
sensitivity in endemic areas, which is where these studies
were conducted. Additionally, patients with cirrhosis may
have impaired cell-mediated and humoral immunity and so
the presence of anti-HEV IgMmay not be a reliable marker for
active infection in this patient population.24,25 HEV RNA may
have been a more reliable marker of infection in these
patients. Although the increased risk of poor prognosis in cir-
rhotics who become superinfected with HEV seems well sup-
ported, that is not surprising since the same risks have been
shown with other viral superinfections, such as with hepatitis
A virus (HAV) and hepatitis D virus (HDV).26,27 As such, these
cases do not shed light on the risk of poor prognosis in CHB
cases without cirrhosis that are dually infected with HEV.

Chen et al.28 recruited 228 patients with acute HEV infec-
tion (anti-HEV IgM-positive) and CHB (HBsAg positivity and/
or HBV DNA positivity for over 6 months). Patients with and
without cirrhosis who contracted HEV superinfection had
higher rates of complications of liver disease in the patients
with cirrhosis (77.7% vs. 28.4%, p<0.001) and a higher
short-term mortality rate compared to patients without cir-
rhosis (20% vs. 7.5%, p=0.002). Complications of liver
disease in this study included ascites, hepatic encephalop-
athy, gastrointestinal hemorrhage, or bacterial infections.
Mortality was defined as death due to liver disease within 3
months of disease onset. When patients with compensated
cirrhosis were compared with patients with decompensated
cirrhosis, no significant difference was found in the short-
term mortality and laboratory tests (alanine transaminase
(ALT), aspartate aminotransferase (AST), total bilirubin,
albumin, international normalized ratio (INR), and platelet
count). Regarding disease severity in coinfected patients
with cirrhosis, there was a higher percentage of patients in
the severe disease group who were smokers, as compared to
the patients in the mild disease group (37% vs. 14.3%,
p<0.05). No significant difference in disease severity was
noted when other factors (hypertension, diabetes, kidney
disease, other liver diseases, or potential hepatotoxic medi-
cation use) were evaluated. In noncirrhotic patients, alcohol
use (odds ratio (OR): 6.4, p=0.020), diabetes (OR: 7.5,
p=0.003), and kidney diseases (OR: 12.7, p=0.005) were
noted as independent predictors for severe disease by multi-
variate analysis.

Though this is a retrospective study, 228 patients with
HEV-HBV dual infection were recruited, which is a much larger
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dual-infected population than that in the other mentioned
studies. Additionally, use of multivariate analysis adjusts for
confounding factors, allowing more reliable findings.
However, this study used anti-HEV antibodies as diagnostic
markers instead of the more sensitive HEV RNA test, which
may have resulted in false negatives with underestimation of
the number of patients with HEV.

To evaluate the influence of CHB on acute HEV infection,
Cheng et al.29 studied 118 patients with HBV and HEV, out of
which 16.9% were hepatitis B e antigen (HBeAg)-positive,
55.1% were HBV DNA-positive, and 14.4% had underlying
cirrhosis. A control group included 176 patients with acute
HEV infection alone. When the two groups were compared,
the dual infected group was noted to have a higher mortality,
with more patients developing liver failure compared to the
HEV monoinfected group (p=0.002 and p=0.000, respec-
tively). Among the 118 patients with HBV and HEV, the inci-
dence of liver failure and death compared between HBeAg-
positive and -negative groups and between HBV DNA-positive
and -negative groups showed no significant difference.
However, Model for End-Stage Liver Disease (MELD) scores,
occurrence of liver failure and complications of liver disease
(ascites, peritonitis, hepatic encephalopathy, gastrointestinal
bleeding, and hepatorenal syndrome) were significantly
higher for the cirrhotic patients as compared to the non-cir-
rhotic patients (p=0.03, p=0.01 and p=0.00, respectively).
Major limitations of this study include its retrospective design
and possible underestimation of HEV infection (since HEV
RNA was not consistently checked). Additionally, it is
unclear if the control group consisting of patients with acute
HEV infection included cirrhotics or not.

Chow et al.,30 in a 10-year retrospective study, compared
outcomes in patients with acute HEV and CHB with those with
HEV only. Cirrhosis was found in 2% of the HEV-only group
compared with 13% of the HEV and CHB group (p=0.03). The
latter group was found to have higher liver failure rate, liver-
related mortality, and all-cause mortality. However, these
findings were not statistically significant, likely due to the
small patient population included in the study.

Nevertheless, the overall evidence demonstrated by the
studies mentioned above suggests that HEV superinfection
increased the risk of hepatic decompensation and increased
mortality in CHB patients with cirrhosis.

Superinfection in patients without cirrhosis

One study included 153 patients who were divided in two
groups ( those being the HBV monoinfection (98/153) and
HBV-HEV superinfection (55/153) groups.31 Of the total 153,
about 80% were non-cirrhotics. HBV infection was deter-
mined using HBsAg and HBV DNA positivity, and HEV infection
was determined using anti-HEV IgG and IgM antibodies. None
of the patients were on anti-viral therapy. Baseline clinical
findings were compared between the two groups, which was
remarkable for significantly higher prevalence of acute-on-
chronic liver failure (ACLF) (p<0.001) and ascites, hepatore-
nal syndrome, and encephalopathy (p=0.04) in patients with
HEV superinfection. Comparison of laboratory findings
between the two groups showed significantly higher liver
enzymes (ALT, AST, gamma-glutamyl transpeptidase (GGT)
and bilirubin) with lower albumin levels and HBV viral load
in patients with HBV-HEV superinfection (p<0.001). These
are baseline findings. Since this is a retrospective study, the
authors only speculated that the decompensation developedT
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after HEV infection. It is important to note that the decom-
pensation (ascites, hepatorenal syndrome, encephalopathy,
etc.) was present at baseline when the patients were enrolled
in the study, and it is unclear if the complications of liver
disease in patients made them susceptible to HEV superinfec-
tion or the latter caused a progression in the liver disease.

Fu et al.32 studied clinical and prognostic effects of super-
infection with other hepatitis viruses on patients with CHB.
The study population consisted of 211 patients, out of which
53 had both HBV and HEV. Patients with CHB+HEV were noted
to have a higher percentage of individuals with almost all clin-
ical effects studied, such as fever, decreased appetite, nausea
and vomiting, epigastric discomfort and hepatosplenomegaly,
compared to those patients with CHB alone. However, more
data regarding whether these differences were statistically
significant or not were not provided. Laboratory findings
such as mean ALT, AST and total bilirubin were higher
(p<0.05) and clinical outcomes such as liver failure and
death had a higher incidence in patients with CHB and HEV
compared to patients with CHB alone (p<0.05). Though this
was a retrospective, single-center study with a small study
population, its overall findings correspond with the findings
of other studies mentioned above. Additionally, unlike the
previously mentioned studies, this one was specific to
effects of HEV superinfection in patients with CHB.

Lai et al.33 studied 1914 patients with either HEV or HAV
infection in a retrospective study aimed at assessing the clin-
ical outcomes of the patients with and without CHB. Positive
HBsAg status was found to be the independent predictor of
30-day liver-related mortality in HEV-infected patients, with
an adjusted hazards ratio of 3.344 (p=0.020). Significantly
more patients with acute HEV had underlying CHB, as com-
pared to HAV-infected patients (13.5% vs. 8.0%, p=0.001).
Though this study includes a large sample size, the data were
collected from a local registry, using ICD-9 codes to retrieve
data. This, thus, involves the limitation of possible coding
errors by physicians and missing data from the cohort,
which can result in inaccurate results.

Another study evaluated prognostic models to determine
which patients with CHB with HEV superinfection would
develop ACLF and have poor prognosis.34 Of the 193 patients
with CHB who were admitted to the hospital with acute HEV
infection (positive anti-HEV IgM), 13 were diagnosed with
ACLF on admission and 13 progressed to ACLF. Five prognos-
tic models (Child-Turcotte-Pugh (CTP) score, MELD score,
Chronic Liver Failure-Consortium Acute-on-Chronic Liver
Failure (CLIF-C ACLFs), Chronic Liver Failure-Consortium
Organ Failure (CLIF-C OFs) and Chinese Group on the Study
of Severe Hepatitis B – Acute-on-Chronic Liver Failure
(COSSH-ACLFs)) were used to predict outcomes of these
ACLF patients. In predicting the development of ACLF, CTP
score had higher performance compared with MELD score
(p<0.05) and COSSH-ACLFs had the highest performance in
predicting poor outcomes among the ACLF patients when
compared with the other four models (p<0.05). The CTP
score includes total bilirubin, albumin, ascites, hepatic ence-
phalopathy and prothrombin time, whereas COSSH-ACLFs
includes INR, HBV Sequential Organ Failure Assessment
(SOFA), age and total bilirubin. However, it is important to
note that this was a retrospective, single-center study and
larger, multicenter studies are required to validate these find-
ings. Despite the limitations of the studies mentioned above,
they all consistently demonstrated decompensation of liver
disease in CHB patients with HEV superinfection.

Coinfection

Bouamra et al.35 reported on the case of a 41 year-old male
with history of HIV, CD4 count of 222/mm3 and undetectable
HIV RNA levels, who presented with abdominal pain and dark
urine, and was found to have elevated liver function test (LFT)
results in September 2010. He was noted to be negative for
HBsAg in December 2009 but retesting in July 2010 revealed
HBsAg positivity. HBV DNA was undetectable at that time. At
his presentation in September 2010, he was found to have
HBV DNA levels >9 log10 IU/mL and anti-HB core IgM posi-
tivity. Anti-HEV IgM and HEV RNA were also detectable. He
was treated with ribavirin for HEV with undetectable HEV RNA
levels within 2 weeks and liver biomarkers returned to normal
within 4 months. He received tenofovir and emtricitabine for
HBV treatment and had undetectable viral count at 14 months
after treatment. This report demonstrates the disease course
of a patient who developed acute HBV and HEV coinfection
and was successfully treated with antivirals. It is rare to
observe coinfections with viruses that are transmitted
through different routes, such as in this case. Though this
case sheds light on the importance of testing for both HEV
and HBV in patients with symptoms of acute hepatitis, case-
controlled studies are required to elicit the effects of coinfec-
tion on disease severity and mortality.

Barde et al.36 tested 1901 serum samples of patients
admitted with acute viral hepatitis for HEV (anti-HEV IgM),
HBV (HBsAg), HAV (anti-HAV IgM) and HCV (anti-HCV anti-
bodies). Coinfection with HBV and HEV was found in 25
samples. Out of the six patients who died due to dual infec-
tion, four had HEV-HBV co-infection and two had HEV-HCV
co-infection. Case fatality was higher in patients with acute
viral hepatitis due to coinfection, as compared to monoinfec-
tion cases (14.3% vs. 8.1%). However, a major limitation in
the study was the lack of testing samples for other serologic
markers for HBV, such as hepatitis B core antibody, IgM and
IgG, which makes it unclear if the infection is acute or chronic.

Effect of dual infection on viral replication

There are scarce and conflicting data regarding the replication
of viruses in dual infected patients. A study recruited 43
patients positive for HBsAg who were divided into Group 1 (21
patients positive for HBeAg) and Group 2 (22 patients
negative for HBeAg) at presentation.7 Group 1 had no
patients with acute HEV infection (i.e. anti-HEV IgM-positive),
whereas in Group 2, 27.3% had acute HEV and 13.6% had
both acute HEV and HAV (anti-HAV IgM) infections. The
median HBV DNA levels in patients with exacerbation of
liver disease in Group 2 (defined as ALT >400 U/L) were
lower in patients with HEV (3.679 log copies/mL) and HEV-
HAV (<3.70 log copies/mL) superinfections than in those with
HBV alone (5.36 log copies/mL). However, it is unclear if this
difference was statistically significant or not. Additionally,
baseline HBV DNA levels are not available to compare with
HBV DNA levels after HEV superinfection. Zhang et al.37 in a
similar study demonstrated no significant difference in the
HBV DNA levels between a group of patients with CHB+HAV
superinfection and CHB+HEV superinfection (p=0.176).
However, there was no comparison with acute exacerbation
of liver disease in patients with CHB only and baseline HBV
DNA levels are not available to compare with HBV DNA levels
after HEV superinfection.
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Yeh et al.38 reported a case of seroclearance of HBsAg in a
renal transplant patient with dual chronic HBV and HEV infec-
tion after an acute-on-chronic HEV infection. However, it is
impossible to draw this conclusion with a single case and
further studies are required to evaluate this hypothesis.

Kilonzo et al.31 found patients with HBV monoinfection to
have a higher peak of HBV viral load as compared with those
with HEV superinfection (p<0.001). A proposed explanation
was that since HEV is an RNA virus, it may function as a ribo-
zyme in the inhibition of HBV DNA replication. However, the
retrospective design of the study with a small study sample
were major limitations. Larger prospective studies are
required to further evaluate the effect of HEV superinfection
on HBV viral load.

Hoan et al.39 recruited 1318 patients with HBV and 340
healthy controls, and found higher levels of HBV DNA
(median of >106 copies per mL) in patients with acute HEV
infection, as compared with those with past infection (median
of;105 copies per mL) and those with no infection (median of
<106 copies per mL) (p=0.026). Though this study was con-
ducted on a large scale, it primarily used ELISA for antibody
testing, which, due to its low sensitivity, may have underesti-
mated the number of patients with HEV superinfection.

Schulz et al.40 reported on the case of a patient with CHB
with undetectable HBV DNA levels (or <250 IU/mL). At a 3-
mo follow-up (interval), he was noted to have deranged LFT
results (ALTof 1010 U/L, AST pf 338 U/L, GGTof 307 U/L, with
normal bilirubin) with low HBV viral load (145 IU/mL) with
HEV RNA levels of 76,400 copies/mL. Over a month later,
the patient developed fatigue and generalized weakness, at
which time his HBV viral load was noted to be 23,200 IU/mL,
with positivity for anti-HEV IgG, unclear anti-HEV IgM results
and undetectable HEV RNA levels. HAV and HCV infections
were ruled out. In subsequent follow-ups, the patient’s liver
enzymes declined and HBV DNA levels declined back to <141
IU/mL. At 5 months after his initial work up, the patient had
undetectable HBV DNA and HEV RNA levels. This case shows
the occurrence of a transient increase in HBV DNA levels after
acute HEV infection, with eventual decline after HEV RNA level
decline. Prospective studies are required to validate this
finding, however.

Shang et al.41 conducted a study on the effect of HEV
superinfection on HBV viral replication in patients with CHB
by measuring the HBV DNA levels in serum and liver tissue. It
was observed that the CHB patients with HEV superinfection
had lower levels of HBV DNA in serum and liver tissue (5.45
and 6.96 copies/mL, respectively), as compared with CHB
patients without HEV superinfection (6.59 and 8.47 copies/
mL, respectively, p<0.05). HBeAg and hepatitis B core
antigen positivity rates were also noted to be significantly
lower in the CHB patients with HEV superinfection.

Though there are more studies demonstrating lower HBV
replication in CHB patients with HEV superinfection than those
without superinfection, it must be considered that other
factors such as patient characteristics, including presence of
cirrhosis or other comorbid conditions, and HEV genotype
might be different among the studies mentioned, which may
have resulted in the contradicting observations noted. Further
studies that control for these factors are required to establish
the effect of dual infection on viral replication and demon-
strate how external factors may contribute to the effects
found.

Dual infection in pregnant patients

The significance of HEV infection in pregnancy is well studied
and established. Fulminant hepatic failure, spontaneous
abortions and membrane rupture in addition to preterm
birth, still birth and neonatal death can occur.42,43 However,
HEV superinfection in pregnant women with CHB has not been
studied extensively.

One study reported on 200 pregnant patients with chronic
liver disease (CLD), 4% of which had HBV infection (HBsAg-
positive).44 Of these patients, 1.5% had positive anti-HEV
IgG levels. Non-pregnant patients with CLD (n=92) were
also recruited, 32.6% of which had HBV infection and
18.4% were positive for anti-HEV IgG, which was a signifi-
cantly higher rate than the prevalence of HEV in pregnant
females (OR:14.7, 95% CI: 4.1-80.6). Anti-HEV IgM was
not detected in any patient in the two groups. AST and ALT
levels were significantly higher in anti-HEV IgG-positive
patients, when compared to both anti-HEV IgG-negative
patients (p<0.0001) and HBV-HCV coinfected patients
(p<0.05). The present study showed increased hepatic
injury in pregnant patients with CHB and HEV dual infection.
However, this was a single-center study that included a small
number of subjects. Additionally, it lacked a control group
with HEV infection only.

A larger study recruited 391 pregnant women with pos-
itivity for HBsAg and found none of them to be anti-HEV IgM-
positive, whereas 42 (10.7%) showed positivity for anti-HEV
IgG.45 There was no significant difference in anti-HEV IgG
positivity between HBeAg-positive or HBeAg-negative
patients (p=0.219). When neonatal outcomes (preterm
birth rate, gestational age, Apgar score, and birthweight) of
patients positive for anti-HEV IgG were compared with anti-
HEV IgG-negative patients, no significant difference was
noted. Transplacental transfer of maternal anti-HEV IgG was
noted with a positive correlation between pairedmaternal and
neonatal anti-HEV IgG levels (r=0.827). However, when
these neonates were followed for a period of about 10
months, all had undetectable antibody levels at the end of
the follow-up period, reflecting natural decay of the maternal
antibodies. In postpartum follow up (around 10 months),
three women who were initially anti-HEV IgG-negative were
found to have detectable levels of the antibody, indicating
new infection since the third trimester. However, this was
not clinically significant, and these patients remained asymp-
tomatic without derangement in liver function tests. Use of
ELISA to detect anti-HEV IgM or IgG may be an important
limitation in this study due to its low sensitivity, especially in
endemic areas, such as China. Nevertheless, the lack of exac-
erbation of liver disease in these patients suggests that even
if patients had detectable HEV RNA, the infection remained
largely subclinical.

It can be inferred from the above study that the incidence
of HEVand HBV dual infection in pregnant patients with CHB is
low. However, further studies, especially in other HEV and
HBV endemic parts of the world, are required to establish the
frequency of HEV coinfection/dual infection in pregnant
patients with CHB and its clinical implications. The above-
mentioned study also demonstrated subclinical HEV infection
in three patients who showed seroconversion at postpartum
follow up.

Ramdasi et al.,46 in a transcriptome analysis, showed
enhanced innate immune response in pregnant patients
with self-limiting courses of HEV infection, which may

318 Journal of Clinical and Translational Hepatology 2020 vol. 8 | 313–321

Nasir M. et al: HEV-HBV dual infection



explain the subclinical courses of HEV infection in most preg-
nant patients mentioned in the above studies. However, this
study did not include patients with underlying CLD or cirrho-
sis. Further studies including pregnant patients with under-
lying CLD who develop HEV superinfection to demonstrate
host cell responses are required.

Management

Acute HEV infection is largely a self-limiting disease that can
be managed with supportive care. However, in some severe
acute and chronic cases, use of ribavirin (a guanosine analog)
has shown some benefit.47–49 The goal of treatment is
achievement of sustained viral response, which is defined as
undetectability of HEV RNA at 12 weeks after stopping treat-
ment. Kumar et al.,48 in a small prospective study, showed
that four out of six kidney transplant patients with acute
HEV infection achieved sustained viral response after 3
months of ribavirin therapy. Peron et al.48 and Gerolami
et al.49 demonstrated HEV RNA undetectability within a
month after the start of ribavirin therapy. However, since
these reports represented case reports and a study with a
small population without controls, it is unclear if the viral
response was due to ribavirin therapy or to spontaneous res-
olution. Since immunosuppression is a major risk factor for
the development of chronic HEV infection, decreasing the
dose of immunosuppression is the first step, as discussed in
the following studies.

HBV infection can progress to CLD and is one of the leading
causes of cirrhosis and hepatocellular carcinoma. The man-
agement strategies of HBV infection have been extensively
studied, with established guidelines published, such as by the
European Association for the Study of the Liver, Asian Pacific
Association for the Study of Liver Disease, and American
Association for the Study of Liver Disease.50–52 However,
there are no established guidelines available on the manage-
ment of HEV-HBV infections. The use of antivirals, such as
sofosbuvir, tenofovir and ribavirin, have been used in certain
cases.

Wahid et al.53 reported a case of an HBV/HCV/HEV triple-
positive patient (with detectable HBV DNA, HCV RNA and HEV
RNA). He was treated with tenofovir, daclatasvir, sofosbuvir
and ribavirin for 12 weeks, which produced a slow decline in
HBV, rapid decline in HCV and complete elimination of the HEV
viral load during the first 4 weeks. By week 12, viral counts for
HBV and HCV were also undetectable and all remained unde-
tectable at 48 weeks post-treatment. The genotype of HEV
was not specified in this report.

Conversely, Todesco et al.54 reported lack of response to
sofosbuvir and ribavirin treatment of HEV, genotype 3 super-
infection in a patient with HIV-autoimmune deficiency disease
and HBV. For HIV infection, the patient had received tenofovir,
emtricitabine, etravirine and raltegravir with HIV and HBV
suppression. For the HEV superinfection (HEV RNA-positive),
he was initially given ribavirin for 50 months with persistent
viremia. He then received intravenous immunoglobulins for 3
months, followed by peginterferon alpha 2a with ribavirin, but
experienced treatment failure again. After this, sofosbuvir
with ribavirin was given for 12 weeks, which produced an
initial decrease in HEV viral load, followed by a plateau and
eventually a steady rise. However, compared to the first case,
this patient was relatively severely immunocompromised
with CD4 count of <100/mL, which may explain his treatment
failure. Large, prospective studies including and comparing

patient groups with varying levels of disease severity with
healthy controls are required to further assess the effectivity
of antiviral treatments for HEV superinfection.

Cheng et al.29 found that anti-HBV treatment in patients
with CHB with HEV superinfection did not improve prognosis
in terms of liver failure. Of the 294 patients, 118 were
assigned to the group of CHB patients with HEV superinfection
and 176 were assigned to the group of acute HEV only. In the
former group, only 15 (12.7%) received oral anti-HBV med-
ications, which included lamivudine (3/15) and entecavir (12/
15). Among the 118 total patients, 42 developed liver failure,
out of which 28.6% received treatment. Out of these 42
patients, mean mortality rates were 66.7% for those receiv-
ing anti-HBV treatment and 53.3% for those who were not,
with no statistical difference found between the two. This ret-
rospective study did not consistently measure HEV RNA.
Therefore, contribution of HEV load to disease severity and
prognosis could not be ascertained and is a possible
confounder.

Chen et al.,28 in a retrospective study, showed anti-HBV
treatment rates to be higher for patients with mild disease
(38.1%) compared to those with severe disease (26.0%,
p=0.281) and higher for patients who survived (52.8%) com-
pared to those who did not (30%, p=0.081). However, these
differences were not statistically significant and anti-HBV
treatment was not found to be significantly associated with
clinical outcomes. Prospective studies might bemore useful in
determining the effect of anti-HBV treatment on the out-
comes of patients with HEV superinfection.

Vaccines

In a study of prevention, a double-blind, randomized,
placebo-controlled, phase 3 trial regarding efficacy and
safety of recombinant hepatitis E vaccine in healthy adults
was conducted in China.55 In this, 56,302 healthy individuals
were assigned to the vaccine group and 56,302 healthy indi-
viduals were assigned to the placebo group. From each group,
86% received three doses of the HEV 239 (HEV vaccine). The
study population was followed for 12 months after 30 days
from receiving the third dose of vaccine. In the placebo
group, 15 participants developed HEV infection (anti-HEV
IgM- or IgG-positive and/or HEV RNA-positive), whereas
none developed infection in the vaccine group. Thus, the
vaccine efficacy was 100.0% after three doses (95% CI:
72.1-100.0). This large clinical trial, with a favorable study
design (randomized, double-blinded), demonstrated the
anti-HEV vaccine to be potentially preventative, which may
help to decrease the incidence of HEV infection. However,
this vaccine should be prioritized in patients with chronic
liver diseases, such as CHB, but this study excluded patients
with CLD, which is a major limitation. Additionally, the vaccine
is only licensed in China and is not available in other parts of
the world.

Conclusions

HEV superinfection in patients with underlying CHB can result
in an acute exacerbation of their liver disease. In patients with
cirrhosis, a superinfection can result in decompensated liver
disease and increase mortality. Immunosuppression is a risk
factor for development of chronic HEV disease. There are no
established guidelines on the management of HEV-HBV dual
infection. To this end, human-induced pluripotent stem cells
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to generate functional hepatic organoids could be used to
model HBV-HEV dual infection and in studies to make
observations regarding the virus-host interactions and the
effects of viruses on each other’s replication and response to
therapies. We suggest a multifaceted approach for the
management of HEV-HBV dual infection. For the treatment
of HEV, the dose of immunosuppressant should be decreased
if applicable, and ribavirin should be given for at least 12
weeks. Following this, HEV RNA in serum or stool should be
checked. If there is detectable HEV RNA, ribavirin should be
continued for an additional 12 weeks. This treatment should
be accompanied by management of HBV with nucleoside/
nucleotide analogs, such as tenofovir or entecavir. However, it
is important to note that HBV is a vaccine-preventable
disease and focus should be placed on timely vaccination
and prevention of HBV. An HEV vaccine is approved and used
in practice in China but has not been tested in CHB patients.
Worldwide approval and availability of this vaccine can be a
cornerstone in prevention of this disease. HEV vaccine
administration should be prioritized for patients with under-
lying liver disorders and immunocompromised patients.
Lastly, patient education, especially in endemic areas, regard-
ing the transmission of HBV and HEV will be imperative in
controlling and preventing the spread of the viruses.
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