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SUMMARY

Autochthonous hepatitis E virus (HEV) infection is
an increasingly recognized zoonosis in western countries.
It is often asymptomatic but may cause severe illness, par-
ticularly in immunocompromised patients or those with
underlying chronic liver diseases. Even less frequently,
cases of acute failure have been reported. In this article, we
describe a case of an immunocompetent patient who pre-
sented with symptomatic acute HEV hepatitis and pro-
gressed to acute liver failure. The patient was transferred
to another hospital for further management and transplant
consideration. Unfortunately, he developed multi-organ
failure thereafter and died before the transplantation be-
came feasible. Subsequently, HEV was confirmed in ar-
chived serum by detection of HEV RNA using commercial
RT-PCR. The results of this study have confirmed that HEV
testing should be included in the initial evaluation of
every acute liver failure regardless of travel history, risk
factors or underlying chronic liver diseases. This approach
might support clinical decisions and enable to use of po-
tential antiviral therapy.

Keywords: Hepatitis E virus, acute liver failure,
ribavirin,

INTRODUCTION

Over the past 15 years, hepatitis E virus (HEV) in-
fection has become a global public health issue. First iden-
tified during outbreaks in developing countries, HEV geno-
types 1 and 2 (HEV-1 and HEV-2) spread via a fecal-oral
route and cause self-limiting hepatitis. However, there is
an adverse outcome in pregnant women with high mortal-
ity [1, 2]. Conversely, HEV genotypes 3 (HEV-3) and 4
(HEV-4) (confined to China and Japan) are responsible for
increasing sporadic autochthonous (locally acquired) in-
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fections in many countries in the western world [3]. The
mode of transmission is mainly zoonotic, with pigs acting
as the primary reservoir [4]. The majority of locally ac-
quired HEV infections are asymptomatic with spontane-
ous clearance of HEV. The impact of HEV infection in Eu-
rope is determined by the severe course with fatal outcome
or progression to chronicity and cirrhosis in some vulner-
able patients [3, 5]. Even less frequently, cases of acute
failure have been reported [6, 7]. Acute liver failure (ALF)
is a rare but life-threatening clinical syndrome. It is de-
fined as encephalopathy, increased aminotransferases and
impaired liver synthetic function (international normal-
ized ratio [INR] 21,5) in patients without pre-existing
liver disease and with a duration of symptoms of less than
28 days [8]. For patients meeting this definition, hospital
admission, ideally to a transplant center, is mandatory.

We report a case of acute liver failure associated
with HEV infection in a young male with an underlying
immune disease.

MATERIALS AND METHODS

A 42-year-old man was admitted to the St George
University Hospital, Plovdiv, in early June 2019. He had a
2-week history of progressive fatigue, abdominal discom-
fort and dark urine. The patient’s medical history included
immune thrombocytopenia from childhood and
spondyloarthritis. His medications included Celebrex 200
mg/day, Piroxicam 20 mg /day and Sulfasalazine 1000 mg
/day within the last 2 months. The patient denied risky
sexual behavior, blood transfusion in the past 6 months,
recent travel abroad and the consumption of undercooked
meat or seafood. He drank alcohol socially. At admission,
he was alert and oriented, jaundiced and his vital signs
were normal. On physical examination, the abdomen was
soft but tender in the right upper quadrant with hepato-

3901



and splenomegaly. There were no signs of chronic liver
diseases. The remainder of his examinations was unre-
markable. Initial investigations revealed significantly el-

evated aminotransferases and increased total bilirubin.
There was impaired synthetic function with an INR 1,7
(Table 1).

Table 1. Laboratory findings in the patient during his stay in the hospital (attached).

Variable On 2nd S5th 7th Upon transfer  Reference
Admission day day day 8th day range
Haemoglobin, g/l 144 114 102 112 120 140-160
Lc x10%71 5,57 3,18 7,57 2,17 2,7 3,5-10,5
Tc x10%/1 65 56 40 45 40 150-350
INR 1,7 1,7 3,68 4,12 2,2 <1,2
Bilirubin, umol/l 280 350 926 989 1018,6 5-21
ALT, U/l 5482 4855 787 560 236 10-50
AST, U/ 7407 6820 361 410 412 10-60
Protein, g/l 55 60 39 35 39 60-82
Albumin, g/l 28 43 33 38 26 33-52
SHE, U/l 5550 - 4300 3100 3600 3500-11500

Serological markers of hepatitis A, B and C, Cytome-
galovirus and Epstein-Barr virus were negative or indicated
past infection. Serum anti-nuclear, anti-smooth muscle and
anti-mitochondrial antibodies were negative. The patient
serum was negative for anti-HEV IgG but positive for anti-
HEV IgM by ELISA (Euroimmune, Germany). A serological
diagnosis of acute HEV hepatitis was made. An abdominal
computed tomography scan revealed mid liver enlargement
with steatosis, splenomegaly, nobiliary tree dilatation and
preserved hepatic vasculature. Peri-pancreatic, peri-hepatic,
pelvic and peri-splenic, as well as pleural fluid, were present.

The patent was transitioned to supportive manage-
ment.

Over a 7-day of admission, the patient’s acute hepati-
tis evolved into acute liver failure with encephalopathy,
decreased aminotransferases, increased bilirubin and im-
paired liver synthetic function. He was initiated on methyl-
prednisolone at a daily dose of 300 mg without improve-
ment.

The next day, the patient was transferred to another
hospital for further management and transplant considera-
tion. Unfortunately, he developed multi-organ failure there-
after and died before the transplantation became feasible.

Subsequently, hepatitis E was confirmed in archived
serum on admission by detection of HEV RNA (5 057 500
[U/ml) using commercial RT-PCR (Altona, Germany).

DISCUSSION

In this article, we describe a case of a young patient
with a chronic immune disease who presented with symp-
tomatic acute HEV hepatitis and progressed to ALF. In the
last ten years, several studies have been conducted in Bul-
garia, revealing various aspects of HEV infection in the
country: seroprevalence surveys in humans [9,10,11], se-
rological data on the presence of HEV antibodies in the
animal population [12,13], Deep Bayesian phylogenetic
analysis for viral spread control in the country [14] and oth-
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ers. To our knowledge, this is the first report of fatal fulmi-
nant hepatitis associated with HEV in Bulgaria.

Hepatitis E infection is an emerging global public
health problem. From exotic travel-related hepatitis E, vi-
rus infection, mainly HEV-3, has recently become a locally
acquired zoonosis in Europe. Laboratory confirmed cases
have increased in many countries. Moreover, in some of
these countries, HEV -3 is the most common cause of acute
viral hepatitis. Due to a recent estimate, there are at least 2
million locally acquired HEV-3 infections in Europe an-
nually, but the incidence varies considerably between coun-
tries [15].

Pigs are considered the primary reservoir. Raw pork
and pork sausage consumption appear to be a risk factor.
However, human infections with HEV have also originated
from other sources, including wild boar, deer, rabbits, cam-
els (HEV- 7), rats, and blood products [16]. We didn’t find
any of the aforementioned risk factors in our patient. How-
ever, the origin of such infection is not necessary due to
consumption of undercooked meat, as HEV-3 has also been
found in shellfish, fresh fruit and salads irrigated with in-
fected water [17,18].

Approximately 70% of HEV-3 infections are asympto-
matic [19]. Laboratory confirmed cases represent only a frac-
tion of the remaining infections as many go unrecognized or
misdiagnosed. Only a minority infected individuals develop
a clinically detectable infection with jaundice, elevated
aminotransferases and nonspecific symptoms. Older men are
more likely to develop overt acute HEV infection, for a rea-
son still not known. It is believed that underlying liver dis-
ease such as steatosis/ fibrosis favors such a course. Most of
the patients had concomitant diabetes mellitus or are heavy
alcohol consumers, both risk factors for liver steatosis [20].
The steatosis, which was revealed by an imaging study in the
presented young patient, remained inexplicable.

In developed countries, HEV (HEV- 3, HEV-4) infec-
tions do not pose a risk to pregnant women. However, few
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vulnerable patient groups bear the brunt of the infection.
Patients with pre-existing chronic liver disease are consid-
ered at-risk of acute-on-chronic liver failure or liver decom-
pensation. This risk is further increased in older patients.
Another potential at-risk group is immunocompromised
patients, in particular solid organ transplant recipients and
patients with hematological malignancies. They both are
prone to chronicity with rapid progression to liver cirrhosis
[3, 5]. In addition, HEV infection might be misdiagnosed as
drug-induced liver injury or autoimmune hepatitis, which
poses a diagnostic dilemma.

Approximately 20-40% of ALF are caused by HEV
(HEV- 1, HEV-2) in developing courtiers [3]. In contrast,
only a small number of retrospective case studies of HEV-
associated ALF are reported in European countries. For in-
stance, 4% of ALF patients in a multicenter study in Ger-
many had acute HEV-3 infection, and 5% of Scottish ALF
patients had evidence of acute HEV from store sera [21, 22].
Whether the HEV infection was causative or simply associ-
ated with the liver injury remains unclear.

Many well-known negative prognostic factors were
not present in the patient described (old age, chronic liver
disease, paracetamol misuse). We assume that non-steroidal
anti-inflammatory drugs, autoimmune background (immune
thrombocytopenia) coupled with steatosis might contrib-
ute to his fatal outcome.

A couple of case reports have shown improved liver
function tests after corticosteroid administration in patients
with ALF from HEV infection [23]. In addition, there is some
evidence to suggest that steroids improved prognosis in
patients with ALF [24]. Our patient was trialed on corticos-
teroid therapy but without effect. A few case studies are also
available on ribavirin treatment for acute HEV infection
resulting in ALF [6, 25]. This medication was associated
with rapid normalization of liver function tests and
undetectable HEV RNA. Early ribavirin therapy should be
considered in patients with chronic HEV, neurologic inquir-
ies and hematological malignancies [26]. Thus, ribavirin is
the only currently established therapeutic option for HEV-
induced severe acute infection in patients with underlying

chronic liver diseases and chronic hepatitis. However, there
remains no consensus regarding the role of ribavirin treat-
ment in ALF associated with HEV.

The timely diagnosis of HEV infection could be cru-
cial in the management of severe cases, given the availabil-
ity of ribavirin. Recent European Guidelines recommended
testing all patients with hepatitis for HEV, irrespective of
travel history [27]. It is notable that most serological testing
for HEV is not reliable on its own but may indicate a contri-
bution to ALF by HEV infection. Moreover, the potential
for false-positive and false-negative results must be consid-
ered after excluding more common causes of liver injury.
Additional RNA-based testing has to be performed if ALF is
suspected [23]. As molecular HEV testing was not timely
available in the hospital, our delayed molecular confirma-
tion could not have contributed to better management of
the patent.

The genotype in this patient was not determined.
During the study period, HEV RNA testing with sequencing
and genotyping was not routinely performed. This limita-
tion in our knowledge of HEV genotype is partially addressed
by data that the predominant circulating genotype in Bul-
garia was HEV-3 [14]. In this regard, we may speculate that
the fulminant hepatitis could be associated with the par-
ticular strain harbored in our patient.

CONCLUSION

The result of this study has confirmed that HEV test-
ing should be included in the initial evaluation of every
acute liver failure regardless of travel history or risk factors.
Moreover, RNA-bases testing has to be performed in case of
fulminant hepatitis to support clinical decisions and enable
to use of potential antiviral therapy.
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