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ABSTRACT

Background: In Egypt Hepatitis E virus (HEV) is considered as an endemic infection.

The aim of the present study was to determine the prevalence of HEV infection among HD patients and to
study the risk factors associated with such infection.

Methods: The study included ninety six cohort HD patients in Mansoura University Hospital, Egypt in
addition to one hundred sixty seven healthy blood donors. Full virological markers assay for hepatitis B,
C and E viruses were performed. Positive samples for serological markers for hepatitis E were subjected
to nested PCR for HEV.

Results: HCV IgG was the predominant serological markers among HD (42.7%) followed by HEV 1gG
(22.9%). Serological virological markers for HCV and HEV were significantly higher in HD patients
compared to healthy blood donors (18.6%-5.9%, P=0. 0001, P=0. 02 respectively). HEV viremia was
detected in statistically significantly higher percent of HD patients (36.4%) compared to blood donors
(20%), P=0. 07.

The duration of dialysis and the number of blood transfusion units had no statistically significant
association with HEV viremia. HCV antibodies were prevalent among 50% of patients with HEV
viremia.

Conclusion: From this study we can reason that HEV is common infection among hemodialysis patients.
Further studies are obliged to clear up the wellspring of HEV disease in dialysis units in Egypt.
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INTRODUCTION

Hepatitis E virus (HEV) is a non
enveloped, positive sense single-stranded
RNA virus that is approximately 27 to 34
nm in diameter. It has been classified as the
single member of the genus Hepevirus and
has a similar structure to the viruses of the
Caliciviridae and Tombusviridae families.

HEV is an etiological agent for
enterically transmitted hepatitis mainly in
developing countries. ™ It was thought that
in developed countries only travelers catch
this infection, however, this theory was
proven to be non accurate. »®! In studies
among healthy blood donors in developed
countries, seroprevalence of HEV ranges
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between 0.4 and 3.2%. " These findings
may suggest the wide distribution of HEV
infection.

The transmission of HEV though it is
mainly  enterically, other modes of
transmission have been suggested as
parenteral transmission through blood
transfusion. ') There was an association
between the presence of hepatitis C pointing
to similar or overlapping modes of
transmission. % Like hepatitis A virus,
there is a transient viremic stage in the
course of HEV infection, which theoretically
can be associated with parenteral
transmission through blood transfusion. [**

Patients undergoing regular
hemodialysis (HD) are among high risk
groups for HEV infections either through
blood transfusions or by nosocomial
transmission. 23!

The aim of the present study was to
determine the prevalence of HEV infection
among HD patients and to study the risk
factors associated with such infection.

MATERIALS AND METHODS
A. Subjects

The study included 96 HD patients
recruited from the haemodialysis unit in
Mansoura University Hospital, Egypt from
June 2013 till August 2014. In addition, one
hundred sixty seven healthy blood donors
were included in the study.

Each subject participated in the study
signed approval consent and the study was
approved by the medical ethics committee of
Mansoura Faculty of medicine, Egypt.

The most common causes of their
renal failure were diabetic nephropathy
(n=63), systemic lupus (n=12), Hypertensive
nephropathy (n =10), undefined cause (n
=11).

B. Blood Samples and Serological
Markers

Blood samples were drawn from

each subject included in the study and serum

was separated. For each subject included in
the study, serum sample was separated in
two aliquots. One aliquot was used for the
full biochemical study of liver function tests,
including alanine aminotransferase (ALT)
aspartate amino transferase (AST) and
bilirubin and for routine blood screening
tests for hepatitis A, B, C, E and human
immunodeficiency virus (HIV). Serological
tests included were carried out for hepatitis
B surface antigen (HBsAQ), hepatitis B core
IgM (HbclgM-BIO-RAD), anti-HCV human
immunodeficiency virus (anti-HIV) markers
(DIA-Pro, ITALY). Hepatitis A virus IgM
and hepatitis E virus both IgM and IgG
(HEV  IgM-HEV  1gG=DSI-EIA-ANTI-
HEV-G, ITALY). The second aliquot was
stored at -70°C for molecular detection of
HEV RNA for subjects with positive IgM or
IgG to HEV to detect HEV viremia.
C. Detection of serum HEV RNA by
nested RT-PCR

RT-PCR was performed using a
QIAGEN One-Step RT-PCR kit according
to the manufacturer's instructions. The
primers were adopted after Huang et al. [*“!

Briefly, a reaction tube contained
50 uL of the reaction solutions, including
10 uL of the 5 x QIAGEN One-Step RT-
PCR buffer, 2uL of the dANTP mix
(containing 10 mM of each dNTP), 10 pL of
the 5 x Q-Solution, 2 uLL of the external
forward primer (100 pM uL™), 2 uL of the
external  forward  primer set [5'-
AATTATGCC(T)CAGTAC(T)CGG(A)GT
TG-3'] and reverse primer set [5'-
CCCTTA(G)TCC(T)TGCTGA(C)GCATTC
TC-3"7 (100 pM pL™), 2 pL of the QITAGEN
One-Step RT-PCR enzyme mix, 1 puL of the
RNase Out RNA inhibitor (10U pL™;
Gibco BRL, Gaithersburg, MD), 10 uL of
the template RNA, and 11 pL of the RNase-
free water.

The thermal cycling conditions
included one step of reverse transcription for
30 min at 50°C and an initial PCR activation
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step for 15 min at 95°C. This was followed
by 40 cycles of denaturation for 30s at
94°C, annealing for 30s at 50°C, and
extension for 1 min 15 s at 72°C, and a final
incubation for 10 min at 72°C.

A nested PCR was conducted with
the following components: 3 uL. of the RT-
PCR product, 5 uL. of the 10 x PCR buffer,
5ul of MgCl, (25 mgmL™), 4 uL of the
dNTP mix (10 mM of each dNTP), 1 uL of
the nested forward primer [5-GTT (A)
ATGCTT (C) TGCATA (T) CATGGCT-
3']), 1 uL of the nested reverse primer [5'-
AGCCGACGAAATCAATTCTGTC-3"]
(100 pm uL™Y), 0.5 uL of Takara Ex Taq
polymerase (5 U uL™), and 30.5 pL of the
double-distilled H,O. The thermal cycling
conditions for the nested PCR included 5
cycles of denaturation for 30s at 94°C,
annealing for 30 s at 45°C, and extension for
1 min 15 s at 72°C. This was followed by 35
cycles of denaturation for 30s at 94°C,
annealing for 30 s at 53°C, and extension for
1min 15s at 72°C, and a final incubation
for 7 min at 72°C.

Sterile distilled water was used as a
negative control. The positive control was
the prototype US strain of swine HEV.
Positive and negative controls were included
in each run with specific molecular weight
markers. M Strict sterile procedures were
followed to avoid false-positive results, such
as the use of sterile filter pipette tips, micro
centrifuge tubes and the avoidance of carry
over of stock solutions.

The amplified PCR products were
examined by agarose gel electrophoresis.
The expected product of the universal nested
RT-PCR was 348 bp.

RESULTS

The study included ninety six
patients under regular hemodialysis with
mean age 46.6 + 12.1 years they were 55
males and 41 males.

HCV 1gG was the predominant
serological markers among HD (42.7%)
followed by HEV 1gG (22.9%) and HBclgM
(4.2%). While HEV IgM was detected in
one patient. Serological virological markers
for HCV and HEV were significantly higher
in HD patients compared to healthy blood
donors (18.6%-5.9%, P=0. 0001, P=0. 02
respectively). (Table 1)

Table (1) Prevalence of hepatitis markers among the studied
patients on haemodialysis compared to blood donors

Dialysis Patients Blood donors P
(n=96). (N =167)

Sex
Male 55(57.3%) 94(59.3% P=0.01
Female 41(42.7%) 73 (40.7%)
Age 46.6+12.1 30.1+ 3.2 P=0. 0001
Mean+ SD
ALT 30.3+14 30.7£ 15 P=0. 61
(mean+ SD
AST IU/L 326+17.3 34.2+ 16.6 P=0.97
(mean + SD)
Bilirubin mg/dl | 0.95+0.7 0.90+ 0.6 P=0. 58
Mean SD
Albumin gm/dl 35+05 3605 P=0. 394
Mean+ SD
HCV IgG 41(42.7%) 31(18.6%) P=0. 0001
HBclgM 4(4.2%) 1(0.6%) P=0. 64
HEV IgG 22(22.9%) 10(5.9%) P=0. 02
HEV IgM 1(1%) 4(2.4%) P=0. 0001

HEV viremia was detected in

statistically significantly higher percent of
HD patients (36.4%) compared to blood
donors (20%), P=0. 07, figure 1

n

Figure (1): Comparing patients with blood donors for HEV
viremia P=0.07
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Comparing HD patients with HEV
viremia detected by PCR with those
negative by PCR, the duration of dialysis,
the number of blood transfusion units were
higher in patients with HEV viremia than
patients negative for HEV viremia, though
these values were not statistically significant
(P=0. 4, P=0. 3 respectively). HCV
antibodies were prevalent among 50% of
patients with HEV viremia.

There was statistically insignificant
difference between ALT (P=0. 4), AST
(P=0. 54) and bilirubin (P=0. 37) between
HEV positive HD patients and those
negative for HEV viremia. Table 2.

Table (2): Comparative study between HD patients with HEV
viremia and those with negative HEV.

HEV Positive | HEV Negative

PCR (N=8) PCR(N=88) | P
Age —Years | 48.7x124 46.1+12.1 P=0.4
(mean +SD)
Sex — NO. (%)
Male 8 (38.9%) 47(53.4%) P=0.5
Female 8 (61.1%) 41(46.6%)
ALT IU/L 275+ 125 30.6+ 145 P=0.45
AST IU/L 345+ 20. 325+ 17.1 P=0.54
Albumin gm/dI 3.8+ .35 35+ 5 P=0.2
Bilirubin mg/d| .80+ 0.1 .96+ 0.7 P=0.37
Duration Months | 47.0 + 35.6 26.7+ 23. P=0.4
(mean+ SD)
Number of Blood | 5.0+ 1.0 3.8+ 25 P=0.3
units transfusions
(mean +SD)
HCV IgG 4(50%) 37(42.04%) P=0.53
DISCUSSION

Assessment of viral hepatitis among
HD patients and looking at those in different
focuses in same as well as different nations
is a decent list to know the issue of these
patients. There are restricted reports about
HEV in HD patients in Egypt, however,
there are numerous studies about the
pervasiveness of HBV and HCV diseases
among patients with ESRD in Egypt, yet the
discoveries about HEV contamination are
constrained. *°!

It gives the idea that the prevalence
of HEV disease among patients with HD
contrasts from the predominance of HEV in
the all inclusive community and it may

fluctuate in distinctive hemodialysis units
arg]g?g developed and developing countries.

In the present study, the prevalence
of HEV 1gG was 22.9% among HD patients
and 5.9%, among healthy blood donors.
Seroprevalence of HEV IgG among HD
extended from 1.8 up to 9.8% in studies
from distinctive topographical locales. 6]
Past study from Egypt, reported the
prevalence of HEV IgG to be 45.2% (43/95)
in blood donors and 39.6% (38/96) in
haemodialysis patients. ™* Reports from
Egypt about the seroprevalence of HEV in
blood donors indicated that prevalence
ranges from .45% up to 28.57%. %324

As a rule, the difference of results for
the predominance of HEV disease in the
overall public at different geological areas
could be credited to the criteria for subjects’
determination and the courses of HEV
transmission. The most paramount variables
that assume unmistakable parts in HEV
transmission in  HD  patients are
socioeconomic, environmental and intra-unit
factors which merit further investigation. %

Hepatitis E is a wide spread
infection. The transmission of HEV
essentially happens by the fecal-oral course,
however different courses of transmission
legitimately seem to be likely, for example,
vertical transmission and blood transfusions,
particularly in endemic regions. Patients
with end stage renal illness experienced
upkeep HD might likewise be at danger of
HEV.

HCV antibodies were common
among half of patients with HEV viremia in
our study. The relationship between HEV
and hepatitis C infection (HCV) markers
gives off an impression of being hazy, (%%
past studies had demonstrated a positive
serostatus of HBV and HCV in more than
30% of hostile to HEV-positive HD patients.
28] Thus, the relationship between HBV and
HCV obtaining and HEV transmission
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seems, by all accounts, to be conceivable.
Then again, different studies denied the
connection between HEV with hepatitis B
and C infections. @9 |t appears that some
ecological elements assume a part in
keeping up the infection in HD patients like
HCV disease, which recommends the
vicinity of a typical course of transmission
for both infections.

In the present study, there was
measurably immaterial distinction between
ALT (P=0.4), AST (P=0.54) and bilirubin
(P=0.37) between HEV positive HD patients
and those negative for HEV viremia

There are civil arguments about the
impact of HEV disease on liver chemicals.
There were a few studies reporting raised
ALT and AST in some HEV-seropositive
patients amid intense hepatitis stage, 32
our biochemical studies demonstrated no
noteworthy contrasts for these two liver
chemicals between patients with positive
HEV viremic patients and the individuals
who are non viremic. Actually, there is
quick reduction of the level of these proteins
after a time of 1 month post-intense hepatitis
top ! and even sub clinical infections are
common with ordinary liver enzymes are
regularly connected with HEV diseases
particularly in endemic range.

In the present study, there was no
relationship in the middle of HEV and the
span of HD, number of blood units got and
the vicinity of HCV immune response.

There have been reports of HEV
infection in patients who got blood
transfusions in endemic regions. [2%33]
Nonetheless,  different  methods  for
transmission, for example, individual to-
individual and food and  water
contaminations give off an impression of
being a vital course for HEV transmission.
Whether sustenance could assume a part as a
vehicle in the advancement of hepatitis E

eqisodes in HD focuses still stays hazy. >
38

In hate that HEV infection typically
have mellow course particularly in Egypt, its
relationship with unending hepatitis C has
been accounted for to be extreme, B
watchful ~ observing of such patients
alongside hostile to HEV screening at
customary interims is proposed. In
associated cases with intense hepatitis E, a
few studies have prescribed HEV RNA
appraisal in serum up to 1 month and in
stool up to 6 weeks after the first appearance
of the clinical manifestations. %

The utilization of molecular methods
for the laboratory diagnosis of HEV in HD
patients or kidney allograft recipients still
stays to be resolved. Be that as it may, our
results show the vicinity of HEV viremia in
HD patients with positive serological
markers in 36.8% and in 20% of blood
donors.

This is the first study to our best of
information that reports the vicinity of HEV
viremia in HD patients. This could signify
that molecular procedure for identification
of HEV viremia may be connected to
serologically positive patients for fitting
finding of HEV.

The control of HEV infection in HD
units transfer primarily on satisfactory
health care workers laborers instruction,
application of adequate levels of cleanliness
and clean food and water planning. ¥ The
vitality of preventive cleanliness measures
in HEV endemic territories in doctor's
facilities particularly in HD units has gotten
to be clear since the time of a HEV flare-up
in healing center from an intensely
contaminated patient.

There is accessible of a HEV
recombinant protein vaccine that has been
produced to avoid disease. ! However, its
accessibility still remains a significant issue
in Egypt. Additionally, the utilization of
immunoglobulins for prophylaxis after the
exposure to infection have constrained
worth. “>*1 Indeed, for the treatment of
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HEV disease, no particular antiviral
medication has been presented and its

Switzerland. (Letter) Lancet 1994; 344:
747-748

treatment has stayed steady so far. (244! 7. Wang GH, Flehmig B, Moeckli R.
From this study we can reason that Transmission of hepatitis Evirus by
HEV is common infection among transfusion? (Utter) Lancet 1933: 341:
L . L 825-826
hemodlaIySIS_ patl_ents. I_ndeed viremia 15 a 8. Thomas DL, Mahley RW, Badur S,
typical finding in patients with positive Palaoglu KE, Quinn TC. Epidemiology
serological markers for HEV. There is no of hepatitis E virus infection in Turkey.
cgnneptlon between th_e length Of' t_|rr_|e of Lancet1993; 341: 1561-1562
dialysis, blood transfusions or the vicinity of 9. Pisanti FA, Coppola A, Galli C.
HCV serological markers and the vicinity of Association between hepatitisC and
HEV viremia. In any case, HEV viremia is hepatitis E viruses in Southern Iltaly.
not extraordinary among patients with HCV. (Letter) Lancet1994; 344: 746-747
Further studies are obliged to clear up the 10. Schlauder GG, Dawson GJ, Mushahwar
wellspring of HEV disease in dialysis units IK et al. Viraemia in Egyptian children
in Egypt with hepatitis E virus infection. (Letter)
' Lancet 1993; 341: 378
11. Halfon PH, Ouzan D, Chanas M et al.
REFERENCES - ' ' . .
1. Chandra V, Taneja S, Kalia M, Jameel ngh prevglence of h_epatl_tls E virus
S. Molecular biology and pathogenesis ?Egtt:ggyLar:r(let ngT,og E,y;I:G patients.
g‘;(f)?ﬁgtl'“g 4E virus. ). Biosci. 2008; 12. Psichogioul M., Vaindirlil E., Tzalal, S
) Yame{shit; T. Mori Y, Miyazaki N E.. Voudiclari, Boletis J., Vosnidis G.,
Cheng .RH’ _Yoshimura M Unno H.’ et I\H/I;dlﬁacgristantir?(')’u V.SkO'LIJ'tr?)I(I)Zen (H;
al. Blo!oglcal and __|mmun_olog|f:al Hatzakis A., for t,he Multicentré
characteristics of hepatitis E virus-like Haemodialysi.é Cohort Study on Viral
particles based on the crystal structure. Hepatiti e :
: _ patitis. Hepatitis E virus (HEV)
(Pgrg;: 1’;|gg6A;fd Sci U'S A.2009; 33.6 infection in haemodialysis patients.
10 1673/pn;36903699106 ' Nephrol Dial Transplant (1996) 11:
' s ' . 1093-1095
3. Gyu TS, Liu Z, Ye Q, Mata DA, I.‘! K, 13. Beladi Mousavi SS, Motemednia
Yin C, et al. Structure of the hepatitis E F, Beladi Mousavi M. Epidemiology of
}/lrrus—cikre partlclgn.::glggestsngnec?:éusinsr hepatitis e virus infection in patients on
b?ndin lIJDSro asls\l f 32\ 3 Sci Sp OS chronic hemodialysis. Jundishapur J
A 200%-_ 106031 _22992 C;‘ ¢ Microbiol. 2014; 7(5):e6993
4 Z. A HI_( )k K K/I Leli PN 14. Huang FF, Hagshenas G, Guenette DK,
' T?rarl:rjsérman ,RJ (OZhau K Vaenl[(;er Pai Halbur PG, Schommer SK, Pierson FW,
o T ’ Toth TE & Meng XJ. Detection by
HJH. Hepatitis E in the Netherlands: P :
imported pand endemic. (Letter) Lancet reverse transcription-PCR and genetic
1983_ 341 826 ' characterization of field isolates of
5. Zaneiti AI-? Dawson GJ and the Study syvine hepatitis E v irus from pigs in
Group of Hepatits E. Hepatits type E in Unitd StatssJ Clin Microbiol 2002.40
Italy: seroepidemiological survey. J Med 13261332 ' T
. I\_’;:/‘;'nffy A e Eei pC 15. Abdel Hady S, EI-Din MS, EI-Din ME.
' ’ o . o A high hepatitis E virus (HEV)
Seroprevalence of hepatitis Evirus in seroprevalence among unpaid blood
donors and haemodialysis patients in
International Journal of Health Sciences & Research (www.ijhsr.org) 70

Vol.5; Issue: 4; April 2015


http://www.ncbi.nlm.nih.gov/pubmed?term=Beladi%20Mousavi%20SS%5BAuthor%5D&cauthor=true&cauthor_uid=25147715
http://www.ncbi.nlm.nih.gov/pubmed?term=Motemednia%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25147715
http://www.ncbi.nlm.nih.gov/pubmed?term=Motemednia%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25147715
http://www.ncbi.nlm.nih.gov/pubmed?term=Motemednia%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25147715
http://www.ncbi.nlm.nih.gov/pubmed?term=Beladi%20Mousavi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25147715
http://www.ncbi.nlm.nih.gov/pubmed/25147715
http://www.ncbi.nlm.nih.gov/pubmed/25147715
http://www.ncbi.nlm.nih.gov/pubmed/25147715
http://www.ncbi.nlm.nih.gov/pubmed?term=Abdel%20Hady%20SI%5BAuthor%5D&cauthor=true&cauthor_uid=17219919
http://www.ncbi.nlm.nih.gov/pubmed?term=El-Din%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=17219919
http://www.ncbi.nlm.nih.gov/pubmed?term=El-Din%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=17219919

16.

17.

18.

19.

20.

21.

22.

23.

24,

Egypt. J Egypt Public Health Assoc.
1998; 73(3-4):165-79.

Mitsui T, Tsukamoto Y, Yamazaki C,
Masuko K, Tsuda F, Takahashi M, et al.
Prevalence of hepatitis E virus infection
among hemodialysis patients in Japan:
evidence for infection with a genotype 3
HEV by blood transfusion. J Med Virol.
2004;74(4):563-72.

Stefanidis I, Zervou EK, Rizos C,
Syrganis C, Patsidis E, Kyriakopoulos
G, et al. Hepatitis E virus antibodies in
hemodialysis patients: an
epidemiological survey in central
Greece. Int J Artif Organs. 2004;27
(10):842-7.

Fabrizi F, Lunghi G, Bacchini G, Corti
M, Pagano A, Locatelli F. Hepatitis E
virus infection in  haemodialysis
patients: a seroepidemiological survey.
Nephrol Dial Transplant.
1997;12(1):133-6.

Sylvan SPE, Jacobson SH, Christenson
B. Prevalence of antibodies to hepatitis
E virus among hemodialysis patients in
Sweden. J Med Virol. 1998;54(1):38—
43.

Taremi M, Khoshbaten M, Gachkar L,
EhsaniArdakani M, Zali M. Hepatitis E
virus infection in hemodialysis patients:
a seroepidemiological survey in Iran.
BMC Infect Dis. 2005;5:36. doi:
10.1186/1471-2334-5-36.

Rostamzadeh Khameneh Z, Sepehrvand

N, Masudi S. Seroprevalence of
hepatitis E among Iranian renal
transplant  recipients. Hepat Mon.

2011;11(8):646-51.

Trinta KS, Liberto MI, de Paula VS,
Yoshida CF, Gaspar AM. Hepatitis E
virus infection in selected Brazilian
populations. Mem Inst Oswaldo Cruz.
2001;96(1):25-9.

Ibrahim EH, Abdelwahab  SF, Nady
S, Hashem M, Galal G, Sobhy M, Saleh
AS, Shata MT. Prevalence of anti-HEV
IgM among blood donors in Egypt.
Egypt J Immunol. 2011; 18(2):47-58.
Tadesse E, Metwally L and Abd-El
Hamid A E S.High prevalence of anti-

25.

26.

27.

28.

29.

30.

31.

32.

hepatitis E virus among Egyptian blood

donors. Journal of General and
Molecular Virology. 5(1), pp. 9-13,
2013

Ayoola EA, Want MA, Gadour MO, Al-
HazmiMH, Hamza MK: Hepatitis E
virus infectionin haemodialysis patients:
a case-controlstudy in Saudi Arabia. J
Med Virol 2002; 66: 329-334.

Taremi M, Khoshbaten M, Gachkar L,
Ehsani Ardakani M, Zali M: Hepatitis E
virusinfection in hemodialysis patients:
a seroepidemiological survey in Iran.
BMC InfectDis 2005; 5: 36.

Mateos ML, Camarero C, Lasa E,
Teruel JL, Mir N, Baquero F: Hepatitis
E virus: relevancein blood donors and
risk groups. VoxSang 1999; 76: 78-80.
Fabrizi F, Lunghi G, Bacchini G, Corti
M, PaganoA, Locatelli F: Hepatitis E
virus infection in  haemodialysis
patients: a seroepidemiological survey.
Nephrol Dial Transplant1997; 12: 133—
136.

Mitsui T, Tsukamoto Y, Yamazaki C,
MasukoK, Tsuda F, Takahashi M,
Nishizawa T, Okamoto H: Prevalence of
hepatitis E virus infection among
hemodialysis patients in Japan: evidence
for infection with a genotype 3 HEV by
blood transfusion. J Med Virol2004; 74:
563-572.

Kheradpezhouh M, Taremi M, Gachkar
L, Aghabozorgi S, Khoshbaten M:
Presenceand significance of transfusion-
transmittedvirus infection in Iranian
patients on maintenancehemodialysis. J
Microbiol Immunolinfect 2007; 40:
106-111.

Turner J, Godkin A, Neville P, Kingham
J, Ch'ng CL. Clinical characteristics of
hepatitis E in a "Non-Endemic"
population. J Med Virol 2010;82:1899-
902.

Gad YZ, Mousa N, Shams M, Elewa A.
Seroprevalence of subclinical HEV
infection in asymptomatic, apparently
healthy, pregnant women in Dakahlya
Governorate, Egypt. Asian J Transfus
Sci 2011;5:136-9.

International Journal of Health Sciences & Research (www.ijhsr.org) 71
Vol.5; Issue: 4; April 2015


http://www.ncbi.nlm.nih.gov/pubmed/17219919
http://www.ncbi.nlm.nih.gov/pubmed?term=Ibrahim%20EH%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Abdelwahab%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Nady%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Nady%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Nady%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Hashem%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Galal%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Sobhy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Saleh%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Saleh%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Saleh%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed?term=Shata%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=23082470
http://www.ncbi.nlm.nih.gov/pubmed/23082470

33.

34.

35.

36.

37.

38.

Mizuo H, Suzuki K, Takikawa Y, Sugai
Y, Tokita H, Akahane Y, et

39.

Zaki ME, Othman W.Role of hepatitis E
infection in acute on chronic liver

al. Polyphyletic strains of hepatitis E failure in Egyptian patients, Liver
virus are responsible for sporadic cases International. 201131,le 7, 1001-
of acute hepatitis in Japan. J Clin 1005,

Microbiol 2002;40:3209-18.

Mannucci PM, Gringeri A, Santagostino
E, Romano L, Zanetti A: Low risk of
transmissionof hepatitis E virus by
large-pool coagulationfactor
concentrates. Lancet 1994; 343: 597-
598.

Arankalle VA, Chobe LP:
Retrospectiveanalysis of blood
transfusion recipients: evidencefor post-
transfusion hepatitis E. VoxSang 2000;
79: 72-74.

Matsubayashi K, Nagaoka Y, Sakata H,
SatoS, Fukai K, Kato T, Takahashi K,
Mishiro S, Imai M, Takeda N, lkeda H:
Transfusiontransmittedhepatitis E
caused by apparently indigenous
hepatitis E virus strain in Hokkaido,
Japan. Transfusion 2004; 44: 934-940.
Khuroo MS, Kamili S, Yattoo GN:
Hepatitis E virus infection may be
transmitted through blood transfusions
in an endemic area. JGastroenterol
Hepatol 2004; 19: 778-784.

Kikuchi K, Yoshida T, Kimata N, Sato
C, Akiba T: Prevalence of hepatitis E
virus infectionin regular hemodialysis
patients. Ther Apher Dial 2006; 10:
193-197.

40.

41.

42.

43.

44,

Kamar N, Mansuy JM, Esposito L,
Legrand-Abravanel F, Peron JM,
Durand D, RostaingL, lzopet J: Acute
hepatitis and renal function impairment
related to infection by hepatitis E virus
in a renal allograft recipient. Am J
Kidney Dis 2005; 45: 193-196.

Shrestha MP, Scott RM, Joshi DM,
MammenMP Jr, Thapa GB, Thapa N,
Myint KS, FourneauM, Kuschner RA,
Shrestha SK, DavidMP, Seriwatana J,
Vaughn DW, Safary A, Endy TP, Innis
BL: Safety and efficacy of arecombinant
hepatitis E vaccine. N Engl JMed 2007;
356: 895-903

Mushahwar IK: Hepatitis E virus:
molecular virology, clinical features,
diagnosis, transmission, epidemiology,
and prevention. JMed Virol 2008; 80:
646-658.

Zhang M, Emerson SU, Nguyen H,
Engle R, Govindarajan S, Blackwelder
WC, Gerin J, Purcell RH: Recombinant
vaccine against hepatitis E: duration of
protective  immunity  in  rhesus
macaques. Vaccine 2002; 20: 3285-
3291.

Renuka Umashanker, Sanjiv Chopra:
Hepatitis E virus infection; in UpTo
Date (17.2); UpToDate, Inc., 2009.

How to cite this article: Zaki Maysaa ES, Abdelsalam M, Anbar NH et. al. Prevalence of hepatitis E
virus among hemodialysis patients: one egyptian center study. Int J Health Sci Res. 2015; 5(4):65-72.

khkhkhhhkhkkkkhkhiihhiikixkx

International Journal of Health Sciences & Research (www.ijhsr.org) 72
Vol.5; Issue: 4; April 2015


http://onlinelibrary.wiley.com/doi/10.1111/liv.2011.31.issue-7/issuetoc

