Leblebicioglu and Ozaras
Ann Clin Microbiol Antimicrob (2018) 17:17
https://doi.org/10.1186/512941-018-0269-6

Annals of Clinical Microbiology
and Antimicrobials

REVIEW Open Access

Hepatitis E virus infection in Turkey:

a systematic review

Hakan Leblebicioglu' and Resat Ozaras®’

@ CrossMark

Abstract

non-A non-B hepatitis was not determined.

Hepatitis E virus (HEV), a non-enveloped single stranded RNA virus causes sporadic cases of hepatitis or outbreaks.
The disease is generally self-limited although it may cause fulminant hepatitis in pregnant women, elderly, those
with underlying chronic hepatitis, immunosuppressed, and transplant recipients. It is transmitted through fecal-oral
route and zoonotic transmission. Hepatitis is a main health care problem in Turkey; HBV and HCV prevalences are 4
and 1% respectively. Hepatitis D represents another considerable hepatitis etiology with a prevalence of 5-27%. The
information about HEV is not clear. In this systematic review, we aimed to analyze HEV studies reported from Turkey,
to determine the current situation of the disease in the country, to delineate the limits of the studies and to deter-
mine the future study areas. The prevalence of HEV ranged from 0 to 12.4%. Children had lower prevalence than the
adults. The prevalence was determined as 7-8% in pregnant women, 13% in chronic HBV patients, 54% in chronic
HCV patients, 13.9-20.6% in patients with chronic renal failure, and & 35% in agriculture workers. Among individuals
immigrating form Turkey to Europe, HEV seroprevalence was found 10.3% in Italy and 33.4% in the Netherlands. HEV
prevalence seems high in certain risk groups. Although previous studies suggest that Turkey is among the endemic
countries of HEV, there are some pitfalls for the analysis of data: the studies are not powered enough to represent the
whole population; they did not include immunosuppressed patients and solid organ recipients; and the prevalence of
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Background

Hepatitis E virus (HEV) was first identified in 1983. It
causes sporadic cases of hepatitis or outbreaks and the
disease is generally self-limited although it may cause
fulminant hepatitis in pregnant women, elderly, those
with underlying chronic hepatitis, immunosuppressed,
and transplant recipients [1, 2]. It is a non-enveloped sin-
gle stranded RNA virus in the genus Hepevirus and the
family Hepeviridae. It has four genotypes. Genotypes 1
and 2 cause disease in humans while genotypes 3 and 4
cause diseases both in humans and animals especially in
pigs [3]. HEV can be transmitted waterborne, foodborne,
or zoonotic. While fecal-oral route is common in the
countries where HEV is endemic, in developing coun-
tries, zoonotic transmission is more prevalent and causes
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sporadic infections [4, 5]. Seroprevalence differs accord-
ing to the way of transmission. According to World
Health Organization (WHO), 20 million HEV infections
develop every year, 15% of them being symptomatic [6].
Turkey is a developing country; annual income is
25,275 US$/capita, with a population of 77 million, sur-
face area of 783.563 km? and with 62.5% agricultural land
[7]. Viral hepatitis is a challenging health problem with
a significant morbidity. Hepatitis seroprevalence differs
among regions probably due to the socio-economical
differences. HBV and HCV prevalences are 4 and 1%
respectively [8]. Hepatitis D represents another consider-
able hepatitis etiology with a prevalence of 5-27% [9].
Hepatitis A and hepatitis E are endemic in the coun-
try. The first study reported HEV seroprevalence as
5.9% in 1993 [10]. Limited number of epidemiological
studies was published after that preliminary study. In
this systematic review, we aimed to analyze HEV stud-
ies reported from Turkey, to determine the current
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situation of the disease in the country, to delineate the
limits of the studies and to determine the future study
areas.

Methods

This systematic review was prepared according to
the guideline of preparation and report of systematic
review (PRISMA, Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses) [11]. Three main
health and biomedical databases of Pubmed, Scopus,
and Science Citation Index (SCI) were used for the lit-
erature search. Since HEV was discovered in 1983 [1],
the search period was taken as 1980 to June 2017.

The search was done using the terms of “Hepatitis E,
hepatitis E virus, Turkey, Turkiye, Travel migrant” in
the three databases in order to determine all publica-
tions about HEV from Turkey. The language was not
restricted on the search. Duplicate publications, those
not including HEV and/or Turkey, reviews and meet-
ing abstracts were excluded. The result was recorded
in Endnote program. Diagrams were produced accord-
ing to the PRISMA guideline.
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Data analysis

Study date, publication date, authors, type of study, study
field, sample size, and age groups were identified and pre-
sented as tables.

Results

The results of literature search were shown in flow dia-
gram (Fig. 1). A total of 285 publications were identified
in the databases; after removing duplicates, the abstracts
of remaining 207 publications were further studied.
Forty-six publications met the inclusion criteria. Another
nine studies were noted not meeting the inclusion crite-
ria after searching full texts and were excluded.

Among the remaining studies, one was a case report
and another one investigated cupper level in patients
with hepatitis including HEV. Twenty-eight publica-
tions were the seroprevalence studies in Turkey. Fifteen
of these studies were in general population (Table 1), and
13 in specific groups: those with underlying disorders
(n=5), in patients presenting with acute hepatitis (n=3),
in pregnant women (n=2), in those working in risky
occupations (n=2) and in those residing in the camps
(n=1) (Table 2).

For the remaining six studies, two were seroprevalence
studies including Turkish immigrants in Italy and the

Records

3
2
g

Fig. 1 Flow diagram for literature search

§ Pubmed (n=40) Scopus (n=162)

T

o

£

[

)

z

2 Records after duplicates
g removed (n=207)

@

(ﬂ=:§7) Records excluded (n=161)

Full-text articles excluded

Full-text articles because not related to HEV
assessed for eligibility and/or Turkey or review or
(n=46) congress abstract

(n=9)

Studies included in the
final review (n=37)




Page 3 of 8

Leblebicioglu and Ozaras Ann Clin Microbiol Antimicrob (2018) 17:17

3|gejieAR JOU YN ‘PlO SYIUOW W ‘plo S1eak A ‘|eulpniBuo) 7 ‘|euoi3das-ssod §-)

VN 0 4edA /| -yauow o 0 00 $D eiequy WN 8661 (Z4NEREERIN
uozqes|
%111 1eSK 081/ '%6'9 ek ‘euepy
0£-19'%£'8 189K 091G ‘%/'S ierly
10108 Y{SIJ SB PAUIULLIDIP DIaM 189K 05— 1 ‘061’6 HHeak Op—1 € ‘UIpAY
Aud euepy ut buiag ‘ADH ‘abe 1ap|0 VN '96/°¢ 4eSK 0g—17 ‘0 ek 07— L 1 6 0s€lL SD ‘Inquels|  7661-0661 €661 [0L]|e 19 sewoy |
0650 :leak
91-01 %17 HeA01-G %LE
VN 1183k -7 ‘%8Y ek Z-yauow 9 L'c 606 SO [nquels| 8661-L661 100¢ [€Z]|e39 epiS
obe Aq
paseadul adusjerald IequeAiq IequeAiqg
Ul 3uedYIuBIs ‘£ 1 1% Jeqiedig %01 18I $9 < ‘%78 1Rk 9-GT ‘esjuepy
'%8°€ BSIUBIN '05/°C BIRYUY VYN %€€ uedh yr-G1 ‘%9 | uedk |~/ €9 ole6 SO ‘eleduy 000 €00¢ [cd] 113 Ae2i0
131e| sieah 7 palpnis
-81 dnolb swes ‘dnoib seak -9 VN Le=L1 §ls 1 BIRYUY  S00C-€00C 6007 (LZ] e 1o [ese
%80
plo-1e3 €| > Ul s3AIs0doIss ON WYN  HeaA /1€ ‘0 Heah Z1-yuow 9 €0 685 SD °2znd  €00¢ 800¢ [02] e 12 efey
papiroid J0u sem abuel
3by 'sdnoibgns ui 3ua1a41p ON paienoied v 78S SD sulIp3  S00¢ 600¢ [ANLRCREME!
uaIpIyd
|ooyasaid ul sannisodoiss oN VN %9'L JedA | 1-9 0 ek G| 60 8€¢€ SO BAIBIUY  /661-9661 00C [81]1e19>e|0D
dnoub 1eak g ueyy adug)
-enaud Jaybiy pey seak / 'soro<d
"£711% UeqIn 'sA "¢ 196 [einy VN %99 1eah 7| '%1'g1 ueak / el S8l SO llztued VN €10¢ [£1]"e 3= aiyens)
%YL
|exdsoy 11eaK 09 < '949'9 1Lk 09-Gt
01 bunnuwipe dnoib sbe sesk 6/-G| VN %t 11eak Sy—0€ ‘0 Jesk 0g-G1 8¢ o0l SO elequy  100¢—000¢ ¢00¢ [91] e 10 InseD)
"9dUBIYIp ou
:sdnolb abe ul pasedwiod asam 1B3A |~ | Ul 9%/°G ‘1eak
exidsoy o) Bumiwipe sjenpiAipul pa1endjed €19 U1 %€ 183K G0 Ul %b'Y Ty 80¥ SD ueA 102 9l0¢  [S1]e 13 ueykeg
%569 11eak 06-95
VN ‘%t'0€ 1eRA §G-61 ‘0 :1eA 81 -0 144 £v0lL S-D eleyuy  ¢10¢-cloc SlLo¢ [r1] e 38 UIpAy
%68 4eak 1€
S0'0<d '9%g0 UeqIn ‘%G8 [einy VN '%8'9:eak 71~/ ‘0 4eh 9-| LS olLe SD eAuoyl  z00z-1007 ¥00¢ EANERERElel i
[endsoy 01 paxiwpe ua1p|iyd VN ecl 91 SO eAuoy VN 000¢ [1]7e 12 sequy
(%) (Db) FERIEIETEY]
sylewdy Apnis jo 1amod dnoub abe g aduajendld adudjendld dzis djdwes adA) Apms A 1eap  paysijgnd Jesp ‘sioyny

Aavan] ui saipnys aduajeaasdosas AJH L djqelL



Page 4 of 8

Leblebicioglu and Ozaras Ann Clin Microbiol Antimicrob (2018) 17:17

syuaned
WN ¥N %9'0C 6 QH sInpY SD Aeren WN 600C  [9€] 019 4e3N
snieys uonel
-1UBS I2MO| YHM
ayenbyuies syy
J191)e 1snf dwed
1514 ay1 bureq
0} painqune
S91BJ JUDIHIP
Ajpuedyiubis sdwed
aney sdwed exeA ayenbyies
-|05 pue 95znd VN VN %CLL=LY 9y -1s0d uaIp|iyD SO 25znd 6661 ¥00C  [S€] [ 19 ueduUaS
paieonpa-ybiy
ur asus|eraid moT VN VN %L 98¢ Udwom jueubald S uIpAy VN 900z [i€] 1239 NdUQ
1neday g-uou
VN 0 001 %¢E'eL €S \/-uou 91ndy SO IpequeAd  7661-1661 7661 [€€] 219 [eH0Y
Apnis e 01 13} sineday
197 %C—1 9dUI| D-Uou g-uou [c€l
-eAaid 3|qeqoud VN VN %L1l 8l V/-uou a1ndy SO [nquels| VN €661 '[e19319besIN0D
SIDYIOM
soo>d VN 44 Sy %8 € o [eanynoLby SO anjequedig N €00C  [L€] |19 uekeD
[0€]
soo<d WN gLl 9/ %9CL Syg  uswom jueubaig SD UoA)y  200Z-000C v00Z 239 NnjboAe)
siuaned
soo0>d VN Ss SS %6'¢l L aH Hnpy S-D  unswies VN 9661  [6¢] le19 z1BbUSD
uols
-Slwisuell Jo Aem
awles ay1 aleys
Aew A3H pue %9tS
ADH 1841 pale| DHD %L YL
-ndads (50’0 >d) ‘gHD (+) YNY
swusned DHD AJH 9%¥S DHD OHD
uraybiy AJH N LS1 8/1 9%/ €1 :gHD ¥9E  puegHD NpY SO dewuezen Y00z £00T (8712 32 welkeg
SOLIBULIDIDA
ul AlAiisodosas
oN “A13nod
‘Kipuegsny jew
-lue Ul Jusanbaly
150 500 >d WN a4 6 %6'GE €0l siIom [euwiuy SO wninzi3 VN 910z [£d) e 1w uiphy
soo<d VN 6/ €9 %€9 €9 UaIp|iysdneqeig SO eAuoy VN €00C  [97] e 19 ¥eqRIY
soo<d VN 8 LS %L ¥l 9seasip s1adyag SD Jwz| 8661-9661 6661 [S7][e1e NSy
(%) (961)
adudjeaasd uonejndod EERIEIETEY]
sydeway Apnis jo 1amod D) 9zis djdwes o) dudjeAdld dzis ajdwes 196ie] 3dA) Apmis 5Tk} 1ea)  paysijgnd Jea) ‘sioyny

sdnoub jeads ul 3d>uajeaasdosas AJH Z d|qelL



Page 5 of 8

Leblebicioglu and Ozaras Ann Clin Microbiol Antimicrob (2018) 17:17

sisAleipowiay gH D sizeday d1uoayd JHD ‘g sireday d1uoiyd gD ‘S|qe|ieAe 10U A ‘[_UOIIIBS-SS04D §-) ‘dnoib jo13uo) D)

17v 12ybiy

pue suwoidwAs
pey u21pjiys
2Wos ‘9be||In
3Y3 Ul 3ea1qino
spieday e Jayy

-9bues abe 9|-g WN VN %6 ove uaJp|Iyd SO Eleds VN C00C  [/€]'1e 13 11AeA
(%) (961)

2dudjerasd uone|ndod FEAIEIETEY]

syJeway Apnis Jo Joamod D) 9azis ajdwes o) adudjeAdld 9dzis ajdwes 19bie] adAy Apmis ST Jeap  paysiiqnd Jeap ‘sioyny

(penunuod) zsjqey



Leblebicioglu and Ozaras Ann Clin Microbiol Antimicrob (2018) 17:17

Netherlands (Table 3), and four were acute HEV infec-
tion case reports developing after travel to Turkey. The
cities in which the studies were performed are given in
Fig. 2.

Hepatitis E virus seroprevalence ranges from 0 to 12.4%
among healthy individuals (Table 1). The prevalence was
determined as 7-8% in pregnant women, 13% in chronic
HBYV patients, 54% in chronic HCV patients, 13.9-20.6%
in patients with chronic renal failure, and ~35% in agri-
culture workers (Table 2).

Among individuals immigrating form Turkey to
Europe, HEV seroprevalence was found 10.3% in Italy
[38] and 33.4% in the Netherlands (Table 3) [39]. Four
patients were reported with a travel history to Turkey
[from Germany (n=1), Sweden (n=1), and UK (n=2)]
and one died of HEV fulminant hepatitis [40-43].

Table 3 HEV infection prevalence in migrants
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Discussion

No any outbreaks of HEV have been reported from Tur-
key so far. The seroprevalence of HEV depends on the
region, age group, and study population. Using different
ELISA kits in the diagnosis may have a role since the sen-
sitivities of the ELISA kits are different [44, 45].

The studies were performed mainly in the big cities of
Ankara and Istanbul and the study populations included
blood donors and patient admitting to the hospitals with
a reason other than hepatitis. For that reason, the stud-
ies give a general idea about the seroprevalence and may
not provide realistic information. HEV seroprevalence
is lower in children than in adults and the children lack
antibodies. HEV seroprevalence is low, even zero in some
pediatric series although HAV seroprevalence, another
fecal—oral transmitted virus is high [10, 14, 18, 20, 22].

Authors, reference  Year  Country Study type Target population Samplesize Prevalence Power Remarks
(19G) (%)

Chironna et al. [38] 2000 Italy Cross sectional  Adults 368 10.3 NA Immigrants from Tur-
key. No seroposi-
tives in 0-10 year-
old group

Sadik et al. [39] 2004  Netherlands  Cross sectional  Adults 296 334 NA Seroprevalence is
similar to that in
Dutch population

NA not available
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Similarly, a systematic review of HEV infection in chil-
dren reported the seroprevalence as <10% in children
younger than 10-year old [46]. No change was detected
in the seroprevalence in these children by time [13]. No
any difference was detected in HEV seroprevalence in
children living rural or urban areas [13, 17]. These results
suggest that fecal route is not a main way of transmission
or HEV transmission is low due to low fecal secretion
and its low infectivity rate.

Hepatitis E virus seroprevalence increases by age in
Turkey. It is higher in 3rd—4th decades and older age
was determined as an independent risk factor for HEV
seropositivity in a meta-analysis [10]. HEV seropreva-
lence differ according to the regions; being highest in the
Southeastern Anatolia region and lowest in the western
parts of the country [22].

Low socio-economical status may be associated with
the higher seroprevalence. Seroprevalence is higher than
the general population in those staying camps [35], work-
ing in agriculture and animal husbandry [31] those with
chronic blood-borne infections of HBV and HCV [28],
and patients with chronic renal failure given transfusions
[29, 36] suggesting that more than one way of transmis-
sion may be effective.

Any study about HEV in water sources was not found
in the databases. A doctoral thesis reported HEV-RNA
positivity by RT-PCR in 3 out of 150 samples (drinking
water, well water, swimming pool, sea water, river water,
and sewage) from differing parts of the country [47]. This
finding suggests a lower rate of transmission through
water sources. There is a need for multi-center, well-
planned epidemiologic studies searching HEV seropreva-
lence, ways of transmission, and risk factors in Turkey.

Turkey has been included in the endemic countries for
HEV depending on two studies conducted in eastern and
western parts of the country 24 years ago and far from
reflecting the real situation. The seroprevalence of HEV
is not exactly determined although acute hepatitis E is a
reportable disease. This may be due to not using the HEV
diagnostic tests commonly.

Hepatitis E virus infection may cause fulminant hepa-
titis and death. Turkey is among the first 10 countries
of highest organ transplantation incidence in Europe
(39.3 and 16.7/1 million population for kidney and
liver respectively) [48]. However HEV prevalence is not
known in transplanted patients or in immunosuppressed.
Among individuals immigrate from Turkey to Europe;
in the Netherlands, HEV seroprevalence was similar to
that of the autochthonous Dutch population and another
study found higher prevalence in immigrants coming
from Turkey. HEV infection may challenge the immu-
nosuppressed and those with underlying disorders espe-
cially when they travel to endemic regions. Four patients
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travelled to Turkey have been reported in the medical lit-
erature. Genotype 3 was detected in one case suggesting
a food-borne transmission. Current data show that HEV
infection related to travel to Turkey is low.

In conclusion; current review gives detailed informa-
tion about HEV infection in Turkey. Previous studies
suggest that Turkey is among the endemic countries of
HEV. However, there are some pitfalls for the analysis of
data: the studies are not powered enough to represent
the whole population; they did not include immuno-
suppressed patients and solid organ recipients; and the
prevalence of non-A non-B hepatitis was not determined.
There is a need for well-designed epidemiological studies
to determine HEV seroprevalence, ways of transmission,
and risk factors.
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