Egyptian Journal of Medical Microbiology, October 2007 Vol. 16, No 4

SEN Virus Infection in Egyptian Chronic Hepatitis C and
Haemodialysis Patients

Maisa Omar', Samah Saad El-Din', Nevine Fam', Manal Diab', Mohamed Shemis >, Manar

Raafat’, Moataz Seyam4 , Moataz Hassan®, Afkar Badawys, Maha AKI°, Mohamed Saber’.

Microbiology®, Biochemistry?, Nephrology®, Tropical Medicine*and Pathology® Departments, Theodore
Bilharz Research Institute (TBRI), Guiza, Egypt

ABSTRACT

SEN virus (SENV) has been tentatively linked to transfusion-associated non A-E hepatitis. The aim of the
present study was to determine the prevalence of SENV among Egyptian patients with HCV-related chronic
liver disease (CLD) and haemodialysis (HD) patients and to assess the clinical effect of SENV infection on co-
existent hepatitis C either in the severity or the probability of developing hepatocellular carcinoma (HCC).
Polymerase chain reaction (PCR) was used to detect SENV-D and SENV-H DNA in serum samples of 74
HCV-related CLD patients, 45 uraemic patients on maintenance HD and 28 healthy controls. SENV DNA was
detected in 13.5%, 11.1%, and 7.1% of CLD, HD patients and healthy controls respectively with no significant
differences between patients and control group. No statistically significant differences were demonstrated
between SENV infected and non infected CLD or haemodialysis patients regarding the clinical and
biochemical parameters. SENV infection was significantly higher in CLD patients with HCC (33.3%) than
without (8.5%) (p<0.05). In conclusion, SENV does not seem to be a common infection in Egyptian patients. It
has no apparent influence on the severity of co-existent HCV related CLD but it could be a risk factor for
developing HCC in these patients. Further studies are needed to define the aetiopathogenic role of SENV

infection in HCC development.

INTRODUCTION

SENV is identified as a putative non A to E
hepatitis virus V. It was first isolated from the
serum of an intravenous drug user infected with
human  immuno-deficiency —virus . By
phylogenetic analysis, nine different strains (A-I)
have been identified and provisionally classified
as members of the Circoviridae family, a group of
single stranded DNA viruses that includes the TT
virus (TTV), TUSO1, SANBAN and YONBAN ¢
% SENV is transmitted by blood as demonstrated
by comparing the sequence homology between
donors and recipients. Moreover, transfused
patients are at high risk of acquiring SENV than
non-transfused ones .

Two SENV strains (SENV-D and SENV-H)
were shown to be significantly associated with
post transfusion non A-E hepatitis > 7 SENV-D
and SENV-H were also detected more frequently
in patients with CLD and HCC than in healthy
adults & 9 However, the causal relation of these
viruses to hepatic disease has not been proven yet.

Hepatitis C virus is a major cause of post
transfusion hepatitis and CLD “'”. More than half
of patients with acute HCV infection develop
chronic hepatitis that leads to cirrhosis and HCC
or both in at least 20% '". Among patients with
acute or chronic HCV infection, 22% to 85% were
reported to be coinfected with SENV - 114
Although coinfection of HCV and SENV is
common, the contribution of SENV infection to
the course of HCV infection still needs
clarification.

Patients on chronic HD are considered to be
at risk of infection by blood-borne viruses because

753

the therapeutic procedures are
associated with bleeding and blood transfusion
Haemodialysis patients may also show hepatic
dysfunctions consistent with viral hepatitis even in
absence of documented hepatitis A to E
infection

The aim of the present study was to
determine the prevalence of SENV infection
among Egyptian patients with HCV-related CLD
and uraemic patients on maintenance HD. Also to
demonstrate the clinical effect of SENV infection
on co-existent hepatitis C either in the severity or
the probability of developing HCC.

frequently
(15)

PATIENTS AND METHODS:

Patients and Samples: The present study was
conducted on a total of 119 patients who were
consecutively examined and followed up at TBRI.
They were classified as follows: 74 patients with
HCV-related CLD and 45 uraemic patients on
maintenance HD.

Chronic liver disease group included 49 males and
25 females with a mean age of 46+11 years (range
13-72years). Diagnosis of chronic HCV infection
was based on the following criteria: (1) detection
of HCV RNA and/or continuous positivity for
antibody to HCV (anti-HCV) in serum for more
than 6 months; (2) absence of detectable hepatitis
B surface antigen; (3) exclusion of other causes of
CLD. Diagnosis of CLD was based on prolonged
elevation of serum ALT for more than 6 months.
Liver cirrhosis was diagnosed by histopathological
examination and/or characteristic clinical signs of
advanced liver disease. Hepatocellular carcinoma
was diagnosed by histopathological examination
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of liver biopsy sample and/or imaging studies and
serum alpha-fetoprotein levels above 400 ng/ml.
Serum samples were collected from all patients at
the time of their clinical evaluation and stored at -
70°C until further tested. Eleven patients were
receiving interferon alpha (IFNa)/ribavirin
combination therapy for 24 weeks, their serum
samples were available before and 12 weeks after
they had received the treatment.
Haemodialysis group comprised 38 males and 7
females, their age ranged from 34 to 72 years with
a mean of 56+9 years. The length of HD ranged
from 0.5 to 16 years. Past history of blood
transfusion was recorded in 34 (66.7%) patients.
Maintenance HD had been performed three times
a week using disposable dialysers with standard
acetate dialysate. Serum samples were collected
from all patients before the dialysis session and
stored at -70°C.

Sera from 28 healthy volunteers who had no

clinical, virological or biochemical signs for liver
disease served as a control group.
Methods: All patients were subjected to full
clinical assessment with special emphasis on
symptoms and signs of CLD. Abdominal
ultrasonography and upper endoscopy were
performed. Liver biopsy was taken from 48
patients for histopathological examination.

Laboratory tests: Liver biochemical tests (ALT,
AST and total bilirubin) were done using
autoanalyser. Commercially available ELISAs
were used for measurement of serum o-
fetoprotein, (DiaMetra, Italy), HBsAg, HBcAb
(DiaSorin, Italy) and third generation HCV
antibody (version 4) and for HCV serotyping (1-6)
(Murex-Biotech Ltd, UK). HCV RNA and HGV
RNA were detected by means of qualitative RT-
PCR with primers in the 5' non-coding region as
reported previously ”'®. TTV DNA was detected
by nested PCR using primers as designated by
Takahashi et al'”.

Detection of SENV DNA by PCR: Total DNA
was extracted from 100 pl of serum as
previously described by Boom et al “”. The
extracted DNA was resuspended in 60ul TE
buffer. The oligonucleotide primers used were
according to Tanaka et al. . For the PCR, 50 pl
of reaction mixture containing 10 ul of the DNA
sample, 1X PCR buffer (10mM Tris-Hel [pH
9.01,50 mM Kecl, 1.5mM Mgcl2, 0.01% gelatin and
0.1% TritonX-100), 200 pM of each dNTP, 20
pmole of each primer (sense primer for SENV-D,
5'-GTAACTTTGCGGTCAACTGCC-3’;  sense
primer for SENV-H, 5'-
GGTGCCCCTWGTYAGTTGGCGGTT-3’ [W =
A or T]; universal anti-sense primer, 5'-
CCTCGGTTKSAAAKGTYTGATAGT-3’ [K =
GorT,S=CorGand Y=CorT], and 1.5U of
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Taq DNA polymerase was amplified in thermal
cycler (MJ research PTc < 200) for 40 cycles.
Each cycle consisted of denaturation at 95°C for
60s, primer annealing at 55°C for 30s and
extension at 72°C for 60s with final extension step
at 72°C for 10 min ® The amplified products (231
bp for SENV-D and 230 bp for SENV-H) were
separated in 3% agarose gel electrophoresis,
stained with 0.3pug/ml ethidium bromide and
visualized using UV transilluminator.

Statistical analysis: Numerical data were
compared using Mann Whitney U test while
categorical data were compared using Chi square
test. P value < 0.05 is considered significant. Data
analysis was performed using SPSS computer
program (version 10).

RESULTS

The prevalence of SENV-D/H DNA among
different studied groups is shown in table (1).
SENV DNA was detected in 13.5%, 11.1% and
7.1% of CLD patients, HD patients and healthy
controls  respectively with no significant
differences between patients and control group.
SENV-D genotype was detected in 10 (59%) out
of 17 SENV positive cases while SENV-H
genotype was detected in 7 (41%) cases. There
were no significant differences in the distribution
of either SENV-D or SENV-H between patients
and control group. Results of PCR assay are
shown in fig. (1).

A subgroup analysis of 74 patients with CLD
showed that of these patients, 15 had HCC and 59
did not. The positivity rate of SENV was
significantly higher in CLD patients with HCC
(33.3%) than in those without (8.5%) (p<
0.05).(Fig.2)

Based on clinical, ultrasonographic and
histopathological findings, 39 (52.7%) of CLD
patients were diagnosed as chronic hepatitis and
35 (47.3%) were cirrhotic. HCV serotyping was
done for 29 serum samples of CLD patients.
Serotype 4 was detected in 20 (69%) samples
while other serotypes (1, 3, mixed) were
detected in 9 (31%) samples. Although SENV
coinfection was more associated with HCV
serotype 4, no statistically  significant
differences were found in the distribution of
different serotypes among SENV infected and
non-infected patients. Demographic, virologic
and clinical data of CLD patients were
compared according to the status of SENV
infection. There were no significant differences
between SENV infected and non -infected
patients regarding mean age, sex distribution,
mean ALT serum levels, virological and clinical
features. (Table 2)

Coinfection with SENV was detected in one
out of 11 chronic HCV patients before receiving
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I[FNo/ribavirin combination therapy. Clearance
of both HCV RNA and SENV DNA was
observed 12 weeks after they had received the
treatment.

Table (3) shows comparison of clinical and
virological backgrounds of HD patients with
and without SENV infection. No statistically

significant differences were detected as regards
duration of HD and history of blood transfusion
between infected and non infected patients.
Coinfection with either HCV (80%) or HBV
(20%) was observed among SENV infected HD
patients.

Table (1): Prevalence of SEN-V infection (genotype-D and H) among the different studied groups.

Group (N) Genotype D Genotype H Total

N N % N %
CLD (74) 6 8.1 4 5.4 10 13.5
HD patients (45) 2 4.4 3 6.7 5 11.1
Healthy control (28) 2 7.1 0 0 2 7.1

CLD: Chronic liver disease
HD: Haemodialysis
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Fig. (1): Agarose gel electrophoresis of PCR amplified 230 bp fragment of SENV-H ( M: molecular
size marker [Bio-Rad Amplisize], lane 1,3: positive samples, lane 2: negative sample, lane 4:
positive control and lane 5: negative control )
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Fig. (2): Prevalence of SEN-V infection among CLD patients with and without hepatocellular
carcinoma
CLD: Chronic liver disease
HCC: Hepatocellular carcinoma
pvalue <0.05

Table (2): Demographic, virological and clinical features of HCV-related CLD patients relative to
SEN-V viraemia.

CLD patients (n=74) Patients with HCC (n=15) Patients without HCC (n=59)
. SEN-V SEN-V SEN-V SEN-V SEN-V SEN-V
Characteristics . . o . . .
positive negative pvalue | positive negative pvalue positive negative pvalue
(n=10) (n=64) (n=5) (n=10) (n=5) (n=54)
Age 45+10 46+12 NS 46+14 58+8 NS 43+4 44+11 NS
Gender (M/F) 5/5 44/20 NS 1/4 6/4 NS 4/1 38/16 NS
Mean ALT (IU/L) 58+22 61+23 NS 54+19 52+18 NS 53+12 62+31 NS
Virological features:
-HCV:
Anti HCV +ve 10 (100) 64 (100) NS 5(100) 10 (100) NS 5(100) 54 (100) NS
HCV RNA +ve 5(50) 39 (61) NS 3 (60) 5(50) NS 2 (40) 34 (63) NS
* Serotype 4 3/3(100) 17/26(65) NS 2/2 (100) 4/4(100) NS 1/1(100) 13/22 (59) NS
*Qther serotypes: 0/3 (0) 9/26(34.6) NS 0/2 (0) 0/4 (0) NS 0/1 (0) 9/22 (41) NS
(1, 3, mixed)
- HBc Ab +ve 3(30) 23 (36) NS 1(20) 5(50) NS 2 (40) 18 (33.3) NS
- TTV DNA +ve 3 (30) 18 (28.1) NS 3 (60) 3 (30) NS 0(0) 15 (27.7) NS
- HGV RNA +ve 1(10) 11(17.1) NS 0(0) 0(0) NS 1(20) 11 (20.4) NS
Clinical features:
-Chronic hepatitis: 3 (30) 36 (56.3) NS 1(20) 3 (30) NS 2 (40) 33 (61) NS
-Cirrhosis: 7(70) 28 (43.8) NS 4 (80) 7 (70) NS 3 (60) 21(38.9) NS

*The data represent the number of samples positive/number of samples tested (percent)
NS: Not significant
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Table (3): Demographic, clinical and virological data of haemodialysis patients with and without

SEN-V infection.

SEN-D/H SEN-D/H
Characteristics Positive (n=5) Negative (n=40) P value
N % N %

- Age 5949 56+10 NS
- Gender (male/female) 4/1 34/6 NS
- Mean ALT (IU/L) 16+£12 15+8 NS
- Duration of haemodialysis 4.4+3.05 7.12+4.37 NS
- Transfusion history 4 80 26 65 NS
- Virological features:

HBVs Ag 1 20 3 7.5 NS

HCV Ab 4 80 31 717.5 NS

NS: Not significant

DISCUSSION

The clinical relevance of SENV infection
alone or in combination with HCV infection
remains controversial. By taking the advantage of
high incidence of HCV in Egypt ©, we
investigated the prevalence and clinical impact of
SENV on coexistent HCV infection. Also we
determined the prevalence of SENV among HD
patients, a group at high risk of being infected
with parenterally transmitted viruses.

Infection with SENV has been frequently
observed in 22% to 85% of patients with chronic
hepatitis C "'*'® and in 27% to 61% of uraemic
patients on maintenance HD "* 22 The results
of the present study showed that the prevalence
rates of SENV-D/H infection in chronic HCV and
HD patients were 13.5% and 11.1% respectively
which were comparable to that in healthy controls.
The observed differences in the prevalence of
SENV DNA between our patients and previous
studies may be attributed to routes of transmission
which are favored by the way of life in one or
other population or to the use of slightly different
primers >

Dual infection with HCV and either hepatitis
A virus or hepatitis B virus has been associated
with a more and rapidly progressive disease *°. In
contrast, in this study, clinical and biochemical
evaluations of patients with CLD as well as HD
patients did not significantly differ between those
infected with HCV alone and those coinfected
with HCV and SENV. In this and previous studies
(13:2729) "there is no evidence to suggest that SENV
causes hepatitis, when it is the sole agent detected,
or worsens the severity or persistence of
coexistent chronic HCV. Some authors have
suggested that there is a specific link between
HCV genotypes 2a and 1b and coinfection with
SENV among chronic HCV patients **%. In the
present study, the association of SENV with HCV
serotype 4 may be attributed to high prevalence of
this serotype in Egypt (>90%) ©")-

The influence of coinfection with SENV on
HCV response to combination therapy was

investigated with contradictory results. Rigas et
al.®? reported that coinfection with SENV might
adversely affect the outcome of treatment with
combination therapy. However, other studies
found that HCV response is not affected by the
presence of SENV and recorded a significantly
higher response rate of SENV to combination
therapy than that of HCV %239 This influence
could not be judged in our study as SENV DNA
was detected in only one patient before receiving
combination therapy. However, clearance of both
HCV RNA and SENV DNA was observed after
treatment for 12 weeks. Additional studies using a
large number of patients are required to confirm
this finding and to document the duration of
response and rate of spontaneous clearance of this
virus over time.

Most cases of HCC are associated with
chronic infection with either hepatitis B or
hepatitis C virus ©?. In the present study, a
significantly higher prevalence rate of SENV
infection was detected in CLD patients with HCC
than without, which may suggest a possible role of
SENV as a cofactor in the development of HCC.
However, no significant differences were observed
between SENV infected and non-infected HCC
patients concerning clinical or virological features.
High prevalence of SENV infection among HCC
patients may be attributed to increased risk of
exposure as a result of multiple medical or
radiological intervention plus decreased rate of
spontaneous clearance due to immunosuppression
(%39 Whether coexistent SENV infection has a
role in the aetiology of HCV-related HCC or it is
just an innocent bystander needs further
investigation .

Our results showed that SENV DNA was
detected in 7.1% of healthy volunteers, a rate
which is comparable to that previously reported in
Thailand, Turkey and Japan (5% — 10%) ©'**,
but higher than that in the United States and Italy
( 2% - 3%) ©%*" and lower than that detected
among Chinese population (31%) 7. These data
suggest that SENV has a global distribution with
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marked geographic differences in its prevalence.
The explanations for these differences are
unknown, but they may result from interactions
among behavioral, social and biological factors

Geographic distribution of different SENV
variants was also noted. Previous studies have
shown that SENV-D is the predominant genotype
in Japan and Greece “**”, whereas SENV-H
genotype is predominant in the United States and
Taiwan ¥ . Our results indicated that SENV-D is
more prevalent than SENV-H among Egyptian
patients and healthy controls. This variability in
the prevalence of different genotypes may be
attributed to different exposure rate or routes of
infection or different rates of spontaneous
clearance between these two strain ®* . Whether
differences in SENV variants affect the
heterogeneity in clinical outcome or response to
antiviral therapy in patients with chronic SENV
infection needs further study.

Previous studies strongly suggest that SENV
is transmitted through blood transfusion '*4)
However, our results showed that SENV was not
associated with blood transfusion history or
duration of HD. In addition, no statistically
significant differences were observed regarding
the distribution of either HCV or HBV, which are
well-known blood-borne viruses, between SENV
infected and non-infected HD patients. A possible
explanation is that SENV can be transmitted
through not only parenteral but also non-parenteral
routes. This possibility is supported by the finding
that TTV, which is distantly related to SENV, can
be transmitted also via faecal-oral route “**.
Recent data have suggested that vertical
transmission of SENV does occur, presumably, at
ggr)livery but it may not induce persistent viraemia

In conclusion, SENV does not seem to be a
common infection in Egyptian patients. It has no
apparent influence on the severity of coexistent
HCV-related CLD but it may have a role in HCC
development in these patients. SENV is most
likely transmitted via parenteral and non
parenteral routes. Further studies are needed to
define the pathogenic and clinical importance of
SENV infection.
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