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Abstract

The hepatitis E virus (HEV) is the main cause of acute epidemic hepatitis in developing countries and it
is estimated that approximately one third of the world’s population has been infected with this virus. The
aim of this study is to describe the most important clinical manifestations and epidemiological aspects in
62 hepatitis E cases treated in Madrid (Spain) during a 10-year period (2004-2013).

Fifty-five patients, six patients and one patient with acute, fulminant and chronic hepatitis E, respectively,
have been studied over a period of 10 years. Sixty-two individuals (33 male and 10 female) were treated
between 2004 and 2013 in the Hospital Ramén y Cajal (Madrid, Spain). The diagnosis was performed by
the detection of IgG and IgM anti-HEV and HEV RNA in serum samples. Acute hepatitis E was defined
by the presence of IgM anti-HEV and/or HEV RNA in serum and chronic hepatitis E if the RNA was
detectable more than 6 months. Fulminant hepatitis E was diagnosed if encephalopathy was observed
in addition to IgM anti-HEV and/or RNA HEV in serum. The median age was 46.67 and 49.6 years in
acute hepatitis E and fulminant hepatitis E, respectively. The risk factors recorded were travel to endemic
areas in 14 patients, 4 were in contact with animals, 5 suffered from hepatic steatosis due to alcohol
consumption, 3 consumed uncontrolled foods and 2 used to drink water from streams. HEV is the cause
of acute self-limited hepatitis although 50% of the studied cases had to be hospitalized. However a small
number of patients, 4.8% had fulminant hepatitis requiring hepatic transplant. Chronic hepatitis E is
very infrequent in immunocompetent individuals. The increase in incidence of hepatitis E is due to
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better diagnostic tests in these recent years.

Introduction

The hepatitis E virus (HEV) is the main cause of acute epidemic
hepatitis in developing countries and it is estimated that approximately
one third of the worlds population has been infected with this
virus[1]. However, the epidemiological situation in developed
countries is completely different. These countries have also reported
cases of autochthonous acute hepatitis, chronic hepatitis and even
fulminant hepatitis caused by HEV but in a low number of cases.
It has been proved that HEV circulates in Spain [2] and the limited
incidence of clinical manifestations is due to good hygienic conditions
and an appropriate health-care structure. The prevalence of specific
IgG type antibodies (anti-HEV IgG) in Spain varies depending on
the type of population being studied; thus, 0.6% has been detected
in individuals with no risk factors[3], 3.6% in pregnant women([4],
18.6% in pig farm workers[5], and 10.11% in patients infected with
HIV[6,7]. Other characteristics of the epidemiology in industrialized
countries are that it affects older people, predominantly men and
that the transmission route is generally unknown [8]. Its prevalence
varies depending on the geographical region studied; accordingly, a
high prevalence has been found in Catalonia (7.3%)[9] in contrast
with other areas of Spain such as Madrid and Valencia (2.8% and 4%
respectively)[10,11]. This might be due to the proximity of Catalonia
to the south of France, where HEV appears to be hyperendemic
having reported a very high prevalence (52%) of anti-HEV IgG in
blood donors [12]. The diagnosis is carried out by detecting anti-HEV
IgG and IgM antibodies in blood with immunoenzymatic assays and
the presence of HEV RNA in blood or feces using PCR. 4 genotypes of
HEV are recognized, being genotype 3 responsible for practically all
of the cases occurring in developed countries [13]. The most common

clinical manifestation is auto limited acute hepatitis, with an
approximate duration of 4 to 6 weeks, with high concentrations
of bilirubin and transaminases in serum. Some patients require
hospitalization but most are discharged with home care after receiving
treatment in the Emergency Department or by a Primary Attention
doctor. However, very sever clinical manifestations with liver failure
requiring a liver transplant may occur [14]. The purpose of this
study is to describe the most important clinical manifestations and
epidemiological aspects in 62 cases of hepatitis E treated at the Ramén
y Cajal Hospital in Madrid (Spain) during a 10-year period (2004-
2013).

Materials and Methods

From 2004 to 2013 we have studied 62 patients diagnosed with
hepatitis E (acute, chronic or fulminant), treated in the Emergency,
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Infectious Diseases and Gastroenterology Services of the Ramon
y Cajal Hospital (Madrid). The diagnosis of hepatitis E was carried
out by the detection of anti-HEV IgG and/or IgM antibodies using
enzyme-linked immunosorbent assays (Bioelisa HEV IgG and
Bioelisa IgM, Biokit, Barcelona, Spain) confirming the positive results
with Western blot (RecomBlot HEV IgG/IgM; Mikrogen, Martinsried,
Germany). In 42 of the sera it was possible to continue the study to
detect HEV RNA using non-commercial PCR in serum [15]. In 20
of the patients the detection of HEV RNA was not possible because
there was not enough blood samples. All the samples positive for HEV
RNA were sequenced (ABI PRISM 310). The sequence alignment was
carried out using ClustalW and the Lasergene Segman software was
used for the analysis of the sequences [16]. Feces were not collected
from patients. The acute hepatitis E diagnosis was considered when
the patient presented clinical manifestations compatible with acute
hepatitis and anti-HEV IgM and or HEV RNA were detected in
serum along with anti-HEV IgG in the same or subsequent samples.
The chronic hepatitis E was defined by the presence of HEV RNA in
serum for a period longer than 6 months along with an increase in
transaminases levels. Fulminant hepatic failure (FHF) was diagnosed
when a severe deterioration of the hepatic function was observed
associated to encephalopathy in the presence of anti-HEV IgM and/
or HEV RNA in serum.

The protocol of this study included the collection of the following

variables in the moment hepatitis E was diagnosed: gender, age,
risk factors (having travelled to endemic areas, consumption
of uncontrolled food, contact with animals and/or alcohol
consumption), home observation or hospitalization, common
hepatic tests (bilirubin serum concentration, alanine and aspartate
aminotransferases, prothrombin activity and cephalin time, plasmatic
fibrinogen concentration) and evaluation of the co-infection with
other hepatotropic viruses (HAV, HBV, HCV, CMV, EBV).

The detection of serological markers for viral hepatitis different
from hepatitis E was carried out in the first blood sample obtained
at the hospital with the automatic system AXSYM and again later
with Architect (Abbott Diagnostics, Chicago, USA). The following
markers were studied: surface antigen of the hepatitis B virus (HBV),
antibodies against the core antigen of HBV, antibodies against the
hepatitis C virus (HCV), IgG and IgM antibiodies against the hepatitis
A virus (HAV), IgG and IgM antibodies against cytomegalovirus
(CMYV) and Epstein Barr virus (EBV). HBV DNA and HCV RNA
were also evaluated using real time PCR (Tagman, Roche Diagnostics,
Plesanton, USA) in patients with positive results for surface HBV
antigens or HCV antibodies respectively. The presence of antinuclear
antibodies (ANA, ASMA, AMA, and LKM) was determined in
selected cases. Hepatic biopsy was only practiced in the patient for
whom chronic hepatitis was suspected. The values of the different
quantitative variables are expressed as a median or as an absolute
number (percentage) where appropriate.

Results

The sample is made up of 62 patients (43 men and 19 women) (Table
1). Fifty-five (41 men and 14 women) presented clinical manifestations
compatible with acute hepatitis; in one male patient chronic hepatitis
was diagnosed and 5 (4 women and 2 men) debuted with fulminant
liver failure, with 4 of them requiring hepatic transplant (Table 1).

The average age of the patients with acute hepatitis was 46.7 years old

and 49.6 for those with fulminant hepatitis. The only patient with
chronic hepatitis was 72 years old.

Among the epidemiologic background of interest, 14 of them had
travelled to endemic areas (India, Nepal, Egypt, Angola, Ecuador,
Brazil, Dominican Republic, Morocco, Cuba, Mexico and Peru), 4 had
contact with animals (butcher, slaughterer, veterinarian and regular
horseback rider), 3 consumed herbalist products regularly and 2
drank water from streams. The remaining 48 patients did not refer
any activity or epidemiologic risk factors related with HEV infection.
Pregnancy was discarded in women in childbearing age.

The serum concentrations of bilirubin, ALT and AST are shown in
Table 1.

Acute hepatitis | Fulminant Chronic
(n: 55) hepatitis hepatitis (n: 1)
(n: 6)
Age 46.67+15.03 49.6+17.16 72
(mean*SD)
Gender (M/F) | 41/14 1/5 1/0
Bilirubin 7.71 (0.36- 10.25 (1.89- 25
(UI/L) 27.5) 26)
ALT (UI/L) 1653.08 (141- | 2043.75 1118
4148) (1426-2820)
AST (UI/L) | 1258.19 (45- | 1391 (387- | 1122
4950) 2429)
Risk factors
Travels 14 0 0
Animals 4 0 0
Untreated | 5 0 0
water or food
Immigrant | 4 0 0
Alcohol 3 2
NR* 15 0 1
Trasplant 0 3 0
Coinfections | Yes No No
HAV 2
HBV 5
HCV 6
HIV 1
Table 1: Characteristics of the acute, fulminant and chronic

_hepatitis caused by HEV.

It must be noted that both anti-HEV IgG and IgM were detected in all
the patients included in the present study. The HEV RNA was studied
in 42 serum samples, obtaining positive results in 17 (40.4%). It was
possible to study the presence of HEV RNA in 32 of the 55 patients
with acute hepatitis, being positive in 11 (34.3%) cases. In all patients
with fulminant hepatitis and in the case of chronic hepatitis HEV
RNA was detected in the first blood sample taken upon admission.
The genotype 3f was found in all the samples.

Thirteen patients presented co-infection with other hepatotropic
viruses: in 2 of them acute infection with HAV was diagnosed
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concomitantly, 6 had a chronic infection with HCV and 5 presented
chronic hepatitis B. The bilirubin, ALT and AST levels in these
patients did not show a relevant difference when compared to those
of patients only infected with HEV. One patient was infected with
the HIV and was receiving antiretroviral treatment. In 2 of the 6
patients with fulminant hepatitis, hepatic steatosis related to alcohol
consumption was evidenced.

In the hepatic biopsy practiced in the cases in which chronic
hepatitis E was suspected, histologic alterations of chronic hepatitis
with moderate signs of necroinflammatory activity and level III/IV
fibrosis were detected (METAVIR score).

Discussion

HEV may cause a wide range of hepatic clinical symptoms both in
endemic and in nonendemic countries. Genotype 3 of the HEV is
characteristic in non-endemic countries and it is the only one isolated
so far in autochthonous cases in our country [17, 18]. It has been
confirmed that the prevalence of HEV infection has not increased
in Spain in recent years regardless of the frequent travelling and
immigration [4]. This may be due to the good health-care structure
in our country. However, the increase in incidence is due to a better
understanding of the disease and to the easiness with which it can be
diagnosed in most hospitals [19].

Being in direct contact with animals is a proven risk factor because
the infection with genotype 3 of the HEV is considered a zoonosis
that primarily affects swine, but also other animals [20, 21]. In our
study, we found this precedent in 4 patients. Among the considered
risk factors, it is noteworthy that three individuals consumed
uncontrolled herbalist products regularly and two drank water from
streams regularly. It was not possible to conduct an epidemiologic
investigation, but the acquisition of the HEV could have taken place
through these products.

It is important to consider that the meat and pork product
consumption in Spain is widespread and it could have been the
transmission route in many of the cases in which no risk factors
were identified. Due to the long incubation period, the potentially
implicated foods were not available for testing. Nevertheless, HEV
has been detected in the leftovers of the consumed pork meat
in Barcelona, proving the zoonotic transmission [22]. In four of
the patients, alcohol consumption favored the onset of hepatic
symptoms because steatosis or hepatic fibrosis conditioned a more
severe response from the host. Other authors have confirmed this
fact previously, with hepatic steatosis being currently considered a
risk factor [23].

Most infections produced by the genotype 3 of HEV are
asymptomatic or anicteric, which explains the high rate of anti-
HEV IgG antibodies found in the general population and the low
incidence of clinic hepatic disease diagnosed in Spain [24]. However,
HEV infection in some individuals can lead to fulminant liver
failure, requiring a liver transplant. In our study, 6 of the 62 (9.7%)
cases evolved to fulminant hepatitis. Nonetheless, it must be noted
that this rate is biased due to selection-derivation to a tertiary center.

Out of the 6 patients with fulminant hepatitis, 3 of them (2 women
and a man) required liver transplant. Two of these patients (a woman
and a man) had hepatic steatosis due to alcohol consumption. Other

authors have also proved that HEV superinfection in patients with
chronic liver disease of a different etiology may cause an important
increase in transaminase levels and liver failure (acute or chronic
hepatitis)[25]. A woman with fulminant hepatitis was taking oral
contraceptives during a very long period of time and this has been
considered a predisposing factor [26]; this patient was the only one
that did not require a transplant because her evolution was satisfactory.
No risk factors for HEV infection were detected in the other patients
with fulminant liver failure.

It must be noted that, in an immunocompetent patient, the acute
hepatitis E evolved to chronic hepatitis in a period of one year and six
months, with stage III/IV fibrosis in the liver biopsy and detection of
anti-HEV IgM and HEV RNA in blood during more than 6 months.
The evolution has been good even though the patient rejected
ribavirin treatment. Up to now, chronic liver disease due to HEV
had only been described in immunocompromised patients such as
transplant recipients, patients with malign hematologic diseases or
receiving chemotherapy, infected with HIV [27, 28], autoimmune
diseases treated with corticoids and immunosupressors, among
others. However, in the face of this case and another one that has been
recently described [29] the fact that HEV may also become chronic in
immunocompetent patients must be considered along with the idea
that some of the chronic liver diseases and cirrhosis that are currently
considered idiopathic could be related to a previous infection with
HEV that could have gone unnoticed. Nonetheless, we still do not
have enough proof to recommend HEV RNA detection in the serum
of all the cirrhosis with unknown cause in immunocompetent
individuals [30] having in mind that this technique is not available in
most laboratories.

HEV RNA detection in serum can be considered the most important
virological marker in this infection, although it has a limited value
in acute hepatitis due to the briefness of the viremia (about 2 weeks)
and the excretion in feces in a way that might be negative when the
patient requires hospitalization [31]. For this reason, its absence does
not allow the diagnosis of acute HEV infection to be discarded. For
this matter, the detection of anti-HEV IgM antibodies constitutes an
appropriate marker for the diagnosis of acute infection since they
appear during the acute phase of the disease (during the final moments
of incubation or at the onset of jaundice), and remain detectable for
4-5 months [32]. It must be noted that, regardless of the low sensibility
in the determination of HEV RNA in acute hepatitis, it was detectable
in all the cases of fulminant hepatitis and chronic hepatitis with HEV.

Our study has several limitations. Only patients with a diagnosis of
hepatitis E under very strict laboratory criteria have been included.
For example, those who presented positive anti-HEV IgM but
seroconversion (anti-HEV IgG) could not be demonstrated were not
considered hepatitis E even though they had compatible symptoms.
Moreover, the high number of fulminant hepatitis detected in
our study is due to the transfer from other hospitals in which liver
transplants are not practiced, to ours. Lastly, in Spain, only patients
with conspicuous symptoms are treated in hospitals, while those
with mild symptoms are treated by general practicioners in primary
attention centers.

In conclusion, we have analyzed the clinical manifestations and
epidemiologic factors of a series of 62 patients diagnosed with
hepatitis E, a disease that is not very frequent in our country at the
moment, but can be easily diagnosed if the differential diagnosis is
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taken into account. It is important to consider the diagnosis of
hepatitis E in acute hepatitis with negative hepatitis A, B and C
markers, especially if there is an interesting epidemiologic factor such
as travels, having been in contact with animals and/or consumption
of uncontrolled food and water; furthermore, it must be included in
the differential diagnosis of fulminant liver failures with or without
previous liver disease and in other cases such as that of patients
with unrelated chronic liver disease, autoimmune or drug-induced
hepatitis[14] (Table 2).

Acute hepatitis with negative markers for hepatitis A, B and C

Acute hepatitis with any risk factors (travel to endemic
areas, contact with animals, “unusual” food consumption...)
independently of other markers of viral hepatitis

Liver failure or decomposition in chronic liver disease

Drug-induced hepatitis

Autoimmune hepatitis

Chronic liver disease of unknown etiology in immune
compromised patients

Table 2: Clinical situations should be suspected hepatitis E
(request IgG anti-HEV, IgM anti-HEV and /or HEV RNA).
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