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Background: HEV-3 and HEV-4 are emerging cause of 
zoonotic acute hepatitis in high-income countries. In 
Europe the disease is underdiagnosed but hyperen-
demic areas have been identified. We describe a popu-
lation with acute non-ABC (n-ABC) hepatitis in Abruz-
zo, the Italian region with the highest seroprevalence 
reported. The study was included in the surveillance 
of acute hepatitis E by the Italian Institute of Public 
Health started in 2004 and implemented in 2015. 
Methods: Patients with n-ABC hepatitis during 2004-2018 
in all Abruzzo Infectious Disease Departments were 
tested for HEV-IgM (Wantai®) and HEV-RNA (ORF3). 
Positive samples were sequenced (Beckman Coulter®) 
and phylogenetic tree (MEGA 6.06 software) obtained. 
Clinical data were retrospectively collected and an al-
imentary risk factors-questionnaire was administered. 
Categorical and quantitative variables were compared 
(Chi square test or Fisher test and Wilcoxon test).
Results: 97 hospitalized patients were tested, most 

cases (91.7%) after 2015. Overall, HEV-IgM resulted 
positive in 36% and HEV-RNA detectable in 33.3%. 
All 24 sequences obtained were HEV-3, with two small 
groups of closely related strands. L’Aquila was the 
Province with higher positivity rate (44%). Retrospec-
tive clinical data were acquired in 86.5% of patients, 
no one having liver failure. Higher ALT-levels (1282.34 
vs 893.25, p=0.0139) and extrahepatic symptoms (OR 
16.69, p=0.0018) were strongly associated with HEV-
IgM presence. Two small outbreaks are described.
Conclusions: More than one third of n-ABC hepatitis in 
all Abruzzo are HEV-related. Extrahepatic symptoms 
correlate with HEV aetiology. Implementing surveil-
lance is mandatory to really understand the extent of 
the disease.
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hepatitis E virus, viral zoonosis, HEV hyperendemic 
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SUMMARY

n INTRODUCTION

Hepatitis E virus (HEV) is a virus of Hepevir-
idae family and is one of the most common 

cause of acute viral hepatitis worldwide. So far, 8 
different genotypes of HEV have been discovered 
and, of these, HEV-1, -2, -3 and -4 play a major role 
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in human pathology. HEV was previously consid-
ered only as a waterborne agent, with oro-faecal 
transmission and large diffusion in low-income 
settings with poor hygienic standards. However, 
in the last decade HEV-3 and HEV-4 have been 
increasingly recognized as cause of zoonotic hep-
atitis in high-income countries including Europe, 
where at least two million of locally acquired HEV 
infections every year have been estimated [1-3].
Serologic studies showed the existence of specific 
European “hot-spots”, where HEV is hyperen-
demic, and Abruzzo-Central Italy is one of these, 
with a reported seroprevalence of more than 30% 
in healthy blood-donors [4, 5]. The reason of this 
peculiar distribution is still unclear but it is proba-
bly linked to consumption of kind of raw sausag-
es, considering that HEV-3 and HEV-4 are largely 
hosted by pigs and wild boars, and that there are 
molecular, epidemiological and serological evi-
dence supporting its porcine origin [6-8]. 
Despite the emerging role of HEV in Europe as 
etiologic factor in acute hepatitis, physicians’ per-
ception is still low and the infection is largely un-
derdiagnosed. Some retrospective studies suggest 
a frequent misinterpretation with drug-related in-
jury (DILI) [9-11].
Therefore, there is a scarce characterization of the 
clinical picture, which could be indistinguisha-
ble from other acute hepatitis. Apart from HEV-1 
pregnant women infection, HEV hepatitis is con-
sidered a self-limiting disease in immunocompe-
tent patients, despite increased severity was ob-
served in older male, diabetics, alcoholics and in 
chronic liver disease carriers, in which an acute 
liver injury (ALI) or an acute-on chronic liver 
failure (ACLF) can occur [12]. Chronicization 
and rapid evolution in decompensated cirrhosis 
have been described in immunocompromised 
patients.
HEV infection has a high rate of extrahepatic 
symptoms that may divert clinicians from the he-
patic origin of the disease. Extrahepatic manifesta-
tions in HEV are frequent and well characterized, 
especially those regarding the peripheral nervous 
system like Guillain-Barrè Syndrome and neural-
gic amyotrophy, and according to some authors 
can be more frequent than the hepatitis itself [13].
In this study, we describe the clinical and virolog-
ical features of a population with acute hepatitis 
of unknown origin in a HEV hyperendemic area 
during the period 2008-2018. The study was in-

cluded in the surveillance of acute hepatitis E by 
the Italian Institute of Public Health, Department 
of Infectious Diseases, Unit of Viral Hepatitis.

n PATIENTS AND METHODS

Starting from 2004, the Unit of Viral Hepatitis of 
Italian Institute of Public Health, initiated an HEV 
Surveillance Project, consisting in performing di-
agnostic tests on collected blood samples of pa-
tients with suspected HEV-acute hepatitis. In 2015 
this program was implemented and promoted in 
the region of Abruzzo, Central Italy, considering 
the evidence of a very high seroprevalence in this 
Region [14]. This is a retrospective, multi-centric, 
clinical study collecting cases of hospitalized acute 
non-ABC hepatitis occurred in Abruzzo during 
the period 2008-2018. The 6 participating Centres 
represent all the Infectious Diseases Departments 
of the 4 Abruzzo’s Provinces (L’Aquila, Pescara, 
Teramo, Chieti). All serologic and virologic tests 
were performed at Laboratory of Italian Institute 
of Public Health, Unit of Viral Hepatitis in Rome.
Acute non-ABC hepatitis was defined as increased 
serum transaminase (Aspartate Transaminase - 
AST or Alanine Transaminase - ALT) in patients 
without evidence of HAV, HBV, HCV. Minor viral 
hepatitis related to CMV or HSV infections were 
also excluded. 
All patients underwent a specific questionnaire 
provided by the Italian Society of Infectious and 
Tropical Diseases (SIMIT), in which the following 
data were collected: age, sex, nationality, work, 
animal contact, travel, consumption of raw and 
liver sausages in the last two months, residence 
in a rural area, hunting, blood transfusion, drug 
abuse. For each patient a blood sample was ob-
tained, centrifuged with serum recovery, stored 
at minus 80°C and later sent refrigerated to ISS. 
Here a serologic test (Wantai®, Biologic Pharmacy 
Enterprise, Beijing, People’s Republic of China) 
was performed. All IgM positive samples were 
tested for HEV-RNA using QiAamp MinElute Vi-
rus Spin kit (QIAGEN®Hilden, Germany) for ex-
traction and RealStar HEV RT-PCR kit 1.0 (Alto-
na Diagnostics GmbH®, Hamburg, Germany) for 
amplification. All samples with detectable HEV-
RNA were later tested for genotype (Beckman 
Coulter®, Inc., Fullerton, CA).
Clinical data regarding onset and type of symp-
toms, comorbidities and sequelae were retrospec-
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tively collected and reviewed. Symptoms were 
classified in “hepatic”, defined as gastroenteric 
symptoms, jaundice or sub-jaundice, and “ex-
tra-hepatic”, defined as neurologic, not abdomi-
nal pain, others. 
Acute HEV hepatitis was diagnosed in all pa-
tients with HEV IgM positive serology, HEV IgG 
positive or negative and HEV-RNA detectable or 
undetectable. Basing on serology results, patients 
were allocated in two groups (acute HEV patients 
and other n-ABC hepatitis), and their available 
features (age, sex, job, comorbidities, plasmatic 
liver enzymes and cholestasis index, clinical pres-
entation, risk factors) were analysed. Categorical 
variables were compared by Chi square test or 
Fisher test, while quantitative data were com-
pared using Wilcoxon test, for two independent 
samples. All analyses were performed with SAS 
software setting p-value <0.05.

n RESULTS

From January 2004 to September 2018, 97 pa-
tients with acute hepatitis n-ABC were tested for 
HEV in all the Infectious Disease Departments of 
Abruzzo. The highest number of patients evalu-
ated were from L’Aquila Province (52%, includ-
ing L’Aquila and Avezzano) followed by Pescara 
(41%), while Chieti Province (including Chieti 
and Vasto) and Teramo accounted for 7% togeth-
er. The large majority of samples (91,7%) were col-
lected in the period 2015-2018, after Surveillance 
Program implementation. The year with the high-
est number of specimens sent (49) was 2017. 
A diagnosis of acute HEV hepatitis was estab-

lished in 35 out of 97 patients (36%): 23 out of 35 
were HEV-IgM-IgG positive, 12 out of 35 were 
HEV IgM positive and IgG negative. In 32 out 
of 35 IgM-positive patients (33.3% overall) HEV-
RNA were detectable with a HEV-RNA median 
value of 10.000 cp/mL (range <100 and >=100.000 
cp/mL). Of 32 HEV-RNA positive patients, 70% 
had a viral load greater than 3 Log and 53.3% 
greater than 5 Log. In two HEV-IgM-positive 
with HEV-RNA-undetectable patients, a subopti-
mal quality of sample storage associated with a 
long interval from the collection was supposed; in 
another case the test was not executable because 
of plasmatic factors interference. In all HEV-RNA 
positive samples the genotypic sequencing was 
performed and obtained in 75% of these (24 pa-
tients); all were HEV-3, and subtypes found were 
3c, 3f, 3e, 3e/3f. For 8 samples in which sequenc-
ing was not successful, low HEV-RNA levels were 
probably implicated. Two small groups of closely 
related sequences (98.2%-100%) were identified: 
5 cases of 3c subtype in patients from 4 nearby 
towns and 4 cases of 3f subtype in patients from 
L’Aquila city.
Twelve patients (12%) were HEV IgG+ and IgM 
negative, serology compatible with previous HEV 
infection. In 45 patients (46% overall) serology 
was fully negative. In 5 patients IgG were not ex-
ecutable. Figure 1 summarizes the results of sero-
logic tests.
The HEV-IgM positivity proportions differ wide-
ly among Provinces: 44% in L’Aquila, 34.3% in 
Pescara, 20% in Chieti; no acute HEV-infections 
were found in Teramo. The positivity rate varies 
also widely in the different years. Figure 2 shows 

Figure 1 - Patients classifica-
tion according to serologic 
tests.



73A surveillance report of HEV infection from a hyperendemic area

positivity rates for Province. Figure 3 describes 
positive and negative cases by Infectious Diseases 
Center and year.
The retrospective collection of clinical data was 
obtained for 86.5% of the patients. 
Overall, symptoms observed were: asthenia, fe-
ver, sweating, abdominal pain, nausea, vomit, 
anorexia, diarrhoea, cervical, chest or shoulder 
pain, diffuse or localized arthralgia and myalgia, 
hyposthenia, paraesthesia, vertigo, skin lesions. 
Time of hepatic symptoms resolution for acute 
HEV hepatitis varied between 2 and 14 days (data 
not shown), with slower liver enzymes normali-
zation of approximatively few weeks. No patient 
had hepatic decompensation or needing for an-
tiviral therapy. Interestingly, almost all patients 
with extrahepatic symptoms of acute HEV hep-
atitis exhibited thoracic and/or arms pain or ge-
neric arthralgia, sometimes with paraesthesia. For 
3 patients a diagnosis of neuralgic amyotrophia 
was confirmed, while for other 3 electromyogra-
phy showed signs of sensitive neuropathy, and 
one patient presenting with vertigo had a clinical 
diagnosis of vestibular neuritis. All these patients 
resolved symptoms in medium-long term, ex-
cept one who had stable chronic arthralgia. Two 
of these patients had also concomitant diagnosis: 
one of autoimmune thyroiditis, in which is not 
possible to exclude a trigger role of HEV, and one 
of tachy-brady-syndrome, for which a connection 
is unlikely. 
Table 1 summarizes the characteristics of all pa-
tients with acute hepatitis n-ABC, divided into pa-
tients with acute HEV hepatitis and patients with-
out evidence of HEV (acute hepatitis n-ABCE), 
and statistical analysis. A specific regression ana-
lysis for clinical features was not applicable for 
every parameter but showed elevated odds ratios 
for extrahepatic symptoms (OR 16.69 [1.96-141] 
IC 95%, p=0.0018) and neurologic symptoms (OR 
14 [1.62-120.4 IC 95%] p=0.0047, data not shown).
Figure 4 describes the virological, clinical and ge-
ographical features of the two small outbreaks of 
closely related 3f and 3c subtypes observed.

n DISCUSSION

Despite in recently published metanalysis Ita-
ly and all Mediterranean countries experienced 
several hepatitis HEV outbreaks, the number of 
illnesses reported were surely affected by lack of 

Figure 2 - Map of Abruzzo region with HEV positivity 
rate for Provinces. Squares represent the Infectious 
Disease Centers.

Figure 3 - HEV positive and negative cases by Year (A) 
and Infectious Diseases Center (B).
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Table 1 - General and clinical features of all patients, of Acute HEV patients and of Non ABCE patients.

N All patients Acute HEV patients N ABCE patients P value*

Male n (%) 95 71 (73.20%) 30 (85.71%) 41 (66.1) P=0.0861

Age (years)
Mean (SD)
Median (range)

88 50 (16.01)
52 (20-80)

53 (13.66)
52 (31-80)

49 (17.08)
50 (20-80)

P=0.1845

Farming job n (%) 96 3 (3.13 %) 1 (2.86%) 2 (3.28%) P=0.4483

Italian nationality n (%) 97 89 (91.75%) 33 (94.29%) 56 (90.32%) P=7069

Comorbidities n (%) 82 29 (35.37%) 14 (45.16%) 15 (29.41%) p=0.1618

Immunitary deficit n (%) 81 2 (2.47%) 1 (3.23%) 1 (2%) P=0.4784

AST (UI/l)
Mean (SD)
Median (range)

82 701.23 (730.25)
374.5 (18-2936)

772.16 (789.03
419 (54-2936)

658.12 (696.67)
341 (18-2827)

P=0.547

ALT (UI/l) 
mean (SD)- 
median (range)

84 1041.48 (1004.50)
 813.5 (57-4721)

1282.34 (959.58)
1168.50 (95-4312)

893.25 (1011.75)
452 (57-4721)

P=0.0139

Total Bilirubin (mg/dl)
mean (SD)
median (range)

78 5.12 (6.76)
2.26 (0.4-30.4)

5.08 (6.75)
2.70 (0.44-29.90)

5.15 (6.83)
2 (0.40-30.40)

P=0.6905

GGT (UI/l) 
mean (SD)
median (range)

76 383.64 (337.30)
340 (16-1852)

322.52 (233.04)
346 (16-922)

417.33 (380.91)
(16-852)

P= 0.5219

ALP (UI/l) 
mean (SD)
median (range)

67 265.82 (199.05)
200 (70-1125)

293.56 (249.69)
218 (70-1125)

249.31 (170.65)
190 (70-826)

p= 0.7311

Risk factors

Animal contact 82 45 (54.88%) 17 (58.62%) 28 (52.83%) p=0.6494

Gardening 80 22 (27.50%) 9 (31.03%) 13 (25.49%) P=0.6115

Beetroot 77 16 (20.78%) 7 (25.00%) 9 (18.37%) P=0.5641

Pork sausages 81 57 (70.37%) 23 (76.67%) 34 (66.67%) P=0.4515

Liver pork sausages 77 31 (40.26%) 15 (53.57%) 16 (32.65%) P=0.0927

Liver boar sausages 72 9 (12.50%) 4 (14.81%) 5 (11.11%) p=0.7201

Vegetables 77 27 (35.06%) 10 (35.71%) 17 (34.69%) P=1.0000

Fruits 77 23 (29.87%) 8 (29.63%) 15 (30.00%) P=1.0000

Travel 87 8 (9.20%) 3 (9.68%) 5 (8.93%) P=1.0000

CLINICAL PRESENTATION

Gastroenteric/Hepatic symptoms 79 31 (39.24%) 10 (33.3%) 21 (42.86%) p=0.4798

Jaundice/sub-jaundice 80 34 (42.5%) 14 (46.67%) 20 (40.0%) p=0.6427

Extrahepatic symptoms 80 9 (11.25%) 8 (25.81%) 1 (2.04%) p=0.0018

Neurologic symptoms 80 8 (10.00%) 7 (22.58%) 1 (2.04%) p=0.0047

Not abdominal pain 78 7 (8.97%) 7 (23.33%) 0 (0.00%) NA
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aggressive investigation and rigorous case find-
ing [15]. As a large collection of acute hepatitis of 
possible HEV origin, our study showed how HEV 
hepatitis may be significant as a health problem 
in susceptible adult population of high-income 
countries. Considering Abruzzo region, more 
than one third of acute hepatitis n-ABC are caused 
by HEV and all cases are autochthonous as prov-
en by the HEV-3 genotype. Cases were collected 
from all Infectious Diseases Centers, describing 
completely the regional situation. Epidemiologi-
cal differences between areas are evident and con-
firm that, as evidenced by repeated outbreak and 
seroprevalence study (15, 16), L’Aquila Province 
is a hyper endemic area that needs to be constant-
ly monitored, with the highest positivity rates in a 
contest of high number of specimens sent. 
In this contest, the surveillance program and the 
high grade of suspicion by clinicians in order to 
correctly diagnose this disease are essential. Con-
sidering only the 2015-2018 period, there is how-
ever a growing trend in positive cases over the 
first three years, in the absence of documented 
clusters and despite of a stable number of speci-

mens sent. This trend is confirmed in Italy by the 
Epidemiological System of Acute Hepatitis bulle-
tin [17]. A possible role of small outbreaks must 
be considered.
The HEV 3 genotype and subtypes found are in 
line with those of De Sabato L. et al in Central It-
aly (Lazio), who showed that the high circulation 
of these subtypes in food may act as active carrier 
and may be vehicles of transmission in humans 
among countries; further evidence comes from 
the paper published by Garbuglia in 2019 in the 
same area, in which the introduction of new strain 
harboured by pork products or live animals im-
ported from outside, in a population with high 
consumption of raw meat, may cause large and 
potentially threatening outbreaks [12, 14, 18]. 
As in similar case collections, patients with acute 
HEV patients are more frequently males (85.71%), 
aged nearly 50 years old and with comorbidities 
(40%). At presentation, laboratory parameters 
showed elevated serum transaminase with a me-
dian of AST 701.23 (18-2936) UI/l and ALT 1041.48 
(57-4721) (UI/l), with total bilirubin 5.12 (0.4-30.4) 
(mg/dl). A statistically significant higher level of 

Figure 4 - Description of 2 
small outbreaks occurred in 
2017-2018.
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ALT was found in HEV positive patients; this is 
already known in other acute viral hepatitis, and 
discriminates it from non-infective ones, which 
probably accounts for the majority of alternative 
diagnosis. High levels of HEV-RNA were gener-
ally observed, consistent with serologic data of a 
very recent infection in almost half of the acute-
HEV patients, being IgG negative in 12 out of 35. 
It is unclear if high-levels of viremia, like those 
found here, can be related with the clinical severi-
ty, but a relation with high levels of ALT has been 
reported [19].
In this study all patients were hospitalized but 
there were no cases of acute liver injury (ALI), 
acute-on chronic liver failure (ACLF) or death. 
This is quite different from published data in 
England that, despite incomplete, have shown 
a mortality rate of 1-4%, particularly in elderly, 
with pre-existing liver disease or immunocom-
promised [20].
Similarly, in a retrospective collection of HEV 
cases in the Marche Region, mortality rate was as 
high as 8%, death and hospitalization being as-
sociated with older age and severe comorbidities 
but related also with delay in diagnosis [21].
In our study, the observed favourable outcome 
may be due to the relatively younger age of our 
cohort and the lack of severe comorbidities. De-
spite this, we believe that early diagnosis can po-
tentially improve the prognosis in patients with 
comorbidities or immunosuppression, mainly 
implementing supportive treatment and offering 
them rapid antiviral therapy.
Extrahepatic presentation, mainly represented by 
not abdominal pain and neurologic symptoms, 
was observed in 25.8% of patients and strongly 
associated with HEV-IgM positivity. Presence of 
these symptoms is widely recognized in autoch-
thonous HEV acute hepatitis and may have a pre-
dictive role in diagnosing it. To our knowledge, in 
this paper extrahepatic presentation is systemati-
cally recorded and described in Italy for the first 
time, probably because of the major awareness of 
physicians. As seen in 8 patients with a defined 
non-hepatic disease, extrahepatic symptoms can 
overstep hepatic ones in importance. For this 
reason, testing for HEV is recommended also in 
neurologic disorders especially in highly endemic 
areas, regardless of liver disease. Of notice, in the 
HEV-3f small outbreak observed in L’Aquila city, 2 
patients had very similar neurologic presentation, 

and another one had only non-hepatic symptoms 
(arthralgia). A possible role of HEV-3 subtypes is 
not in the scope of this study, but there are many 
speculations about differences that subtypes may 
have in defining both type and severity of clinical 
features including liver damage and ALT levels 
[22-24]. Moreover, in this same outbreak the only 
one patient with metabolic comorbidities had a 
typical acute hepatitis presentation, suggesting a 
possible concurrence of viral subtype and pre-ex-
isting comorbidities in determining the clinical 
picture.
No differences were observed between popula-
tions regarding work, comorbidities, and or risk 
factors such as food or animal contact in the last 
two months. A farming job was very rare (3 pa-
tients overall), while animal contact (nearly 50%) 
and gardening (25%) were very common habits 
in all patients and consumption of pork sausages 
(58.76%) and liver pork sausages (31.98%) were 
wide spread with no intra-regional differences. 
This large diffusion may explain the lack of sig-
nificance of these risk factors but may determine 
a difference with other regions, as previously re-
ported between Abruzzo and Lazio [14].
At the same time, an IgG seroprevalence of close 
to 20% was observed in active patients without 
HEV, statistically unrelated to recent dietary risk 
factors (data not presented). It is however manda-
tory that all patients with a hepatic pre-existing 
disease or immunocompromised should avoid 
consumption of pork and liver-pork sausages, as 
though an accurate veterinary surveillance with 
one-health approach in this area.
Although there are no complete data about the 
alternative diagnosis of HEV-negative patients in 
this study, most of them were diagnosed as tox-
ic hepatitis or drug-induced liver injury (DILI); 
this is often a diagnosis made by exclusion, and 
these data emphasize the needing of a systemat-
ic HEV evaluation in all acute hepatitis, not only 
in hyperendemic area, as recommended by EASL 
guidelines. HEV should be also ruled out in pa-
tients diagnosed for other viral hepatitis because 
many data from developing countries suggest a 
clinical relevance of HEV superinfection in HBV 
chronic hepatitis, and this cannot be excluded in 
autochthonous HEV cases [4, 25-27].
These data were systematically collected and an-
alysed until 2018, and the delay in submission is 
mainly due to the COVID-19 pandemic; this rep-
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resents a limitation of the study. Surveillance was 
not interrupted and a huge HEV cluster in Abruz-
zo was described and published in 2019 [16]. This 
cluster was removed from the analysis so as not to 
falsify it. Since 2020, being surveillance still active, 
a very shorter number of samples has been sent to 
National Institute of Health, mainly for difficul-
ties in health system access and for the presence 
of mainly SARS-CoV-2 infected patients in all In-
fectious Diseases Departments of Abruzzo. 
Despite the limitations of heterogeneity and in-
completeness of data retrospectively collected, 
this study recognizes HEV as an important cause 
of non-ABC viral hepatitis, often misdiagnosed 
because of atypical presentation and lack of clin-
ical suspicion. Overall, 36% of acute hepatitis 
n-ABC in Abruzzi were related to HEV, reaching 
44% in L’Aquila Provinces. Surveillance imple-
mentation allowed clinicians to recognize a great 
majority of cases, probably undiagnosed during 
the previous period.
Extrahepatic presentation is quite common and 
may be a predictor of HEV aetiology, especially 
in middle-aged men with unexplained high lev-
els of ALT. In a hyperendemic region HEV should 
be routinely excluded in all patients with other 
hepatic disease and also with neurological symp-
toms, regardless of the presence of a clear hepatic 
damage. Further studies are needed to assess risk 
factors for disease severity and a possible role of 
subtypes in clinical presentation.
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