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Prevalence of hepatitis C virus among
patients with liver disease in the
Republic of Yemen

M.I. Al-Moslih ' and MLA. Al-Huraibi?

@i G ety phall poal ) eboan

o Uk sl oY) e 1205 A e s Libisit, o M e 143 szl Liad S
g sl Sty et Jdwe 0T W 2y B " 4"y € " o 48U Dl (Ll Bas ey
gl Lzl oy DL F g ialtll Lo gadtl (3 %42 Jilis %370 4L " " S
Ml 3y DL F LS GUAlzd degadtl (§ 133 VM r %336 § " " SN g gl
¢ o 3 @YUM o %77 3" " A4S Y et iy C " RSP S P
€ " " S el g Sl 3y s BT F LIS Sl Lo st () Laks gor s oty
aly B 7" ASH QY ol aandi ol y HBsAg "o SN ledY el sy
S smn U Joall ) oS O A it o iy o N 3D s S e
P C M A A g e YT (o M D gie (3 eIV 6 s (LB Ol LA
AW

ABSTRACT We investigated 143 patients with various classes of liver disease and 120 healthy subjects for
serological markers of hepatitis C and B viruses. We found a prevalence rate of 37.1% of anti-HCV markers
in patients with liver disease (cases), and 4.2% and in the control group. HBsAg was detected in 33.6% of
cases and 13.3% of the controls. Anti-HCV and HBsAg were detected in 7.7% of cases but were not
detected in the controls. Anti-HCV, HBsAg, anti-HBe and anti-HDV were detected in three patients. Serum

pratein electrophoresis resufts showed elevated gammaglobulin and low albumin in patients positive for anti-
HCV whao had livar disease. .

Prévalence du virus de I'hépatite C chez les patients atteints de maladie hépatique en République
duYémen

RESUME Nous avons examiné 143 patients atteints de différentes sortes de maladies hépatiques et
120 sujets an bonne santé & la recherche de marqueurs sérologiques des virus de 'hépatite C et B. Nous
avons trouvé un taux de prévalence de 37,1 % des marqueurs anti-VHC chez les patients atteinis de
maladies hépatiques (cas), et de 4,2 % dans e groupe des témoins. Lantigéne de surface de 'hépatite B
{HBsAg) a été détects dans 33,6 % des cas et chez 13,3 % des témoins. Des anticorps anti-VHC et des
HBsAg ont été détectés dans 7,7 % des cas mais n'ont pas été détectés chez des témoins. Des anticorps
anti-VHC, des HBsAg, des anticorps anti-HBe et anti-HDV ont été détectés chez trois patients. Los résultats
de 'électrophorése des protéines sérigues ont montré des gammaglobulines élevées el une albumine faible
chez les patients positifs pour anti-VHC qui avaient une maladie hépatigue.
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Introduction

Hepatitis C virus (HCV), a blood-transmit-
ted non-A, non-B hepatitis (NANBH) virus,
is believed to be an important causative
agent of liver disease [/]. HCV and hepatitis
B virus (HBV) infections have been report-
ed all over the world. In Saudi Arabia, anti-
HCV has been detected in serum samples
of 1.2%-1.7% of adult blood denors and
children [2—4], compared o 1.9%-3.9% in
other countries hordering the Republic of
Yemen [3,6].

Compared to HCV rates in the normal
population, much higher rates have been
reported in patients with chronic hepatitis
and hepatocellular carcinoma (HCC). A
study in Japan showed that 25% of HCC
patients were positive for hepatitis B sur-
face antigen (HbsAg). By contrast, 50%-—
76% of HBsAg negative patients were
positive for HCV antibodies (anti-HCV) [7].
Further, a study in patients with HCC in
Saudi Arabia reported that the prevalence of
anti-HCV was 39.5% [8]. In a study con-
ducted in Iraq, anti-HCV was reported in
16.2% of acute viral hepatitis patients com-
pared to 42.8% in patients with chronic vi-
ral hepatitis [9]. As there are yet no data on
the significance of HCV as a causative
agent of acute and chronic hepatitis in the
Republic of Yemen, we sought to investi-
gate the prevalence of anti-HCV in liver dis-
gase patients in the country, and to
determine the role of HCV — alone or in
conjunction with other hepatitis viruses —
in liver diseases.

Methods

Serum samples from 143 patients (92
males and 51 females) with acute and
chronic liver diseases were collgcted at the
University Hospital and private clinics in
Sana’a, Republic of Yemen. Patients ranged

in age from 12 years to 62 years (mean

42.3 + 13.5 years) [/0]. Diagnoses of

acute viral hepatitis and chronic viral hepa-

titis were made on the basis of clinical as-
sessment, duration of illness, laboratory
investigations, ahdominal ultrasounds and,
in some cases, gastroscopy and liver biop-

sy. Samples from 120 healthy controls (72

males and 48 females) with no history of

liver disease were also collected. The age
range of the control group was 9-61 years

{mean age: 31.5 £ 12.6 years) [/0].

Serum samples collected were tested as
follows

- Micro ELISA assay using two different
kits; one kit (Randox Laboratories Lim-
ited, United Kingdom) was used for the
detection of anti-HCV, HBe Ag, hepatitis
D virus antibodies (anti-HDV) and anti-
HBe markers. and another kit was ob-
tained from the Crescent Company
(Saudi Arabia) for the detection of anti-
HCV.

« Liver function and total serum bilirubin
tests were performed using kits ob-
tained from Randox Laboratory Limite.
Abnormal scrum protein patterns were
studied electrophoretically as previously
described /1]

Results

Serum anti-HCV in patients with
liver disease

Serum samples from 143 patients with liver
disease were tested for the presence of
anti-HCV. Table 1 shows the prevalence of
HCV among patients with liver disease and
the control group. A significantly higher
percentage of cases (37.1%) showed the
presence of anti-HCV compared to con-
trols (4.2%) (%= 41.08, P = 0.0000).
Moreover, the presence of liver disease
was 13.34 times more likely to be associat-
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Table 1 Prevalence of anti-HCV in 143
patients with liver disease

Disease status Anti-HCV
Positive Negative

No. % No. %

Liver disease 53 371 90 629
Acute viral hepatitis 12 214 4 786
Chronic viral hepatitis 38 613 24 387
Others? 3 120 22 880
Controls 5 42 115 959

Patients with cryptic hepatitis or autoimmune
disease.
X - 41.08, F - 0.0000.

ed with anti-HCV positivity (odds ratio =
13.54, 95% confidence interval; 5.1-
44.,84). Positivity for anti-HCV was more
frequently observed among patients with
chronic viral hepatitis (61.3%) followed by
those with acute viral hepatitis (21.4%).
However, only 12.0% of patients with
cryptic hepatitis or autoimmune disease
were positive for anti-HCV. Relative to the
latter, there was a twotold risk of anti-HCV
among those with acute viral hepatitis and a

Table 2 Distribution of the 53 patients with
liver disease positive for anti-HCV and
controls according 1o age and sex

Disease No. Sex Mean
Male Female age
{vears)
Liverdisease 53 B 18 35.2
Acute viral
hepatitis 12 7 5 258
Chronic viral
hepatitis 38 26 12 389
Others 3 2 1 412
Controls 3 3 2 224

greater than elevenfold risk among those
with chronic viral hepatitis (Table 1).
Table 2 shows that anti-HCV in the
acute viral hepatitis group were detected in
7 males and 5 females (mean age: 25.6
years), compared to 26 males and 12 fe-
males (mean age: 38.9 years) in the chronic
viral hepatitis group. Anti-HCV in other
groups of hepatitis was detected in three
patients {two males and one female; mean
age: 41.2 years), albeit in a small sample.

Serological paiterns in patients
with liver disease

‘1able 3 shows that the four ditferent pat-
terns of serological markers depicted by
anti-HCV, HBsAg, anti-HBe and anti-HDV
were found. Pattern 1. anti-HCV was the
only positive marker in 53 (37.1%) patients
with liver disease; pattern 2: Anti-HCV and
HBsAg were the two markers in 11 (7.7%)
patients with acute viral hepatitis and
chronic viral hepatitis; pattern 3: HBsAg is
the only positive marker detected in 4%
(33.6%) patients with acute viral hepatitis
and chronic viral hepatitis; pattern 4: anti-
HCYV, HBsAg, anti-HBe and anti-HDV
markers were concomitantly shown in
three (2.1%) patients with chronic viral
hepatitis.

Liver function tests

Tables 4 and 5 show the mean values of
alanine aminotransferase (ALT) (IU/L) and
total serum bilirubin {TSB) (mg/dL) re-
spectively in patients with liver disease who
were positive for one or more of the sero-
logical markers anti-HCV, HBsAg, and anti-
HDY. Mean ALT and TSB values for
patients with acute viral hepatitis who were
positive for anti-HCV, HBsAg, or both anti-
HCY and HBsAg were 98.2, 81.5 and 79.0
IU/L respectively, and 78.4, 70.6 and 61.5
[U/L respectively in chronic viral hepatitis
patients. The three markers were concotmn-
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Table 3 Serological pattern in patients with liver disease

Pattern No.of Antl-

patients HCV

HBsAg HBeAg Antl-HBe Anti-HBc Anti- HBs Anti-HDV

1 53 + - -
2 i1 + -
3 48 - + -
4 3 + + -

+ - - +

HBsAg was detected in 16/120 (13.3%) of the conlrols.

Table 4 Mean values of alanine aminotransferase (ALT) in patients with liver disease

according to serclogical pattern

Disease No, of Anti-HCV HBsAg Anti HCV, Anti-HCV,HBsAg

type patients HBsAg and anti-HDV
Ne.  ALT No. ALT No. ALT No. ALT

AVH 56 12 982 23 815 2 79.0 — -

CVH 62 38 784 17 706 9 615 3 6.8

Others 25 3 61.4 - - - - - -

ALT measured in U/L; normal value of ALT = 10-20 U/L.

AVH = acute viral hepatilis.
CVH = chronic viral hepatitis.

itantly positive in only three chronic viral
hepatitis patients with a mean ALT value of
6.8 TUI/T. (Tahle 4) Mean TSR levels in
acute viral hepatitis patients who were pos-
itive for anti-HCV, HBsAg, and anti-HCV
and HBsAg were 10.8, 6.4, and 6.8 mg/dL
respectively, and 6.8, 4.7 and 3.8 mg/dL
respectively in chronic viral hepatitis pa-
tients (Tahle 3). Similar to Tahle 4, the
three markers were co-positive in only
three CVH patients (mean 4.6 mg/dL). Fi-
nally, mean ALT and TSB values of
61.4 [U/L and 3.6 mg/dL respectively were
shown in the “others™ patient group.

Serum protein electrophoresis
patterns in HCV patients
Electrophoretic protein abnormalities are
frequently encountered in liver disease pa-

tients. Compared to a normal individual
{Figure 1), elevated levels of gammaglobu-
lins and albumin, depicting a cirrhotic pat-
tern, were seen in HCV-positive patients
(Figure 2).

Discussion

Hepatitis virus and liver disease

Previous studies have shown that HCV is
an important agent in causing serious liver
disease [/.2]. The prevalence of anti-HCV
in the general population of the Republic of
Yemen has not been established and is the
subject of the current study. Results ob-
tained in our study indicate that the preva-
lence of HCV, as depicted by anti-HCV, in
patients with various classes of liver dis-
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Table 5 Mean values of total serum bilirubin (TSB) in patients with liver
disease according to serological pattern

Disease No.of Anti-HCV HBsAg Anti-HCV, Anti-HCV,
type patients HBsAg HBsAgand
anti-HDV
No. TSB No. TSB No. TSB No. TSB
AVH 56 12 108 23 64 2 6.8 - -
CVH 62 383 6.8 25 47 9 38 3 46
Others 25 3 36 - o~ - - - -

TSB measured in mg/dL; normnal value of TSB = 0.1—1.0 mg/dL.

AVH = acute viral hepatitis.
CVH = chronic viral hepatitis.

ease is significantly higher than that seen in
the control group; (53/143) 37.1% and 5/
120 (4.2%) respectively (Table 1). This
finding suggests that HCV infection may
play an important role in patients with liver
disease in the Republic of Yemen, which is
in keeping with earlier observations in Eu-
ropean and Middle Eastern patients [8,/3-
15]. This frequency is also similar to that
found in a number of tropical areas such as
Cameroon and in Iraq, where anti-HCV
was detected in 15% and 16.2% of patients
with acute viral hepatitis respectively
[9,16]. This may be explained by the simi-
larity in contracting the virus under similar
exposure conditions. However, the above
observations contrast with data from the
United States, where anti-HCV has been
detected in less than 3% of acute viral hep-
atitis cases [/6]. This discrepancy could be
due to the introduction of the screening
programme for bleod donors and donors’
blood units in the United States, and subse-
quent elimination of anti-HCV-positive
blood units, thereby decreasing the preva-
lence of HCV in acute viral hepatitis pa-
tients in the United States | /6]. AsHCV isa
persistent infection, in previous studies the
disease has been reported in at least half of
all chronic hepatitis patients | /7, [&]. This

is in agreement with our findings (Table 1),
in which we found a prevalence of HCV in
chronic viral hepatitis patients of 61.3%
(38/62). It also accords with the 65% prev-
alence reported in south-western Saudi
Arabia [19], which can be explained by the
high endemicity of the virus in that area.
The prevalence of HCV in 12% of the “oth-
ers” group {autoimmune or cryptic hepati-
tis) warrants further investigation to clearly
identify the causative agents.

Serological markers anti-HCV and
anti-HDV

The well-known feature of concomitant in-
fection by multiple hepatotropic viruses
such as hepatitis A, B and D agents is sup-
ported by the results obtained in our study
(Table 3). HBsAg alone was detected in 48
patients with acute viral hepatitis and
chronic viral hepatitis. Moreover, three pa-
tients were shown to be positive for anti-
HCV, HBsAg, anti-HBe and anti-HDV. From
these results, we noted four different pat-
terns as shown in Table 3. Coexistence of
anti-HCV and HBsAg with no other mark-
ers of HBV (pattern 2) suggests that there
might be super-infection by HCV. This re-
quires further investigation of HBV DNA to
demonstrate whether the virus is replicat-
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LABORATORY : KUWAIT HOSPITAL LAB. Data: 23/06/89 Time: 11.58
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Figure 1 Serum protein electrophoresis for healthy individuals
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Figure 2 Serum protein elecirophoresis for patients with liver disease and
positive for HCV antibody

ing or not [20]. Pattern 4 (anti HCV, HB-  edge, been reported in previcus investiga-
sAg, anti-HBe and anti-HDV) shows the  tions, although infection by multiple hepa-
coexistence of three virus markers in the  totropic viruses such as HAV, HBV and
same patient. The significance of such  HDV is well known [9]. Further, the detec-
findings has not, to the best of our knowl-  tion of anti-HDV (Tablc 3) indicates the
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possibility of chronic HDV-agent infection
followed by super-infection by HCV, possi-
bly occurring through the use of contami-
nated blood. Co-infection with HCV cannot
be excluded, but this needs the develop-
ment of specific testing which can differ-
entiate between markers of recent or past
HCV infections [/2]. In such cases, we
propose that HCV and HDV may synchro-
nize their harmful effects on the liver. Also,
the presence of HBsAg may be due to the
fact that HDV is a defective virus that de-
pends on HBV for its survival [21]. Anti-
HBe were detected in the sera of some
patients, which indicates that HBV was not
in a replicative state due to suppression by
HDV, but this suppression is usually tran-
sient [22,23]. F'rom the above findings, it
could be suggested that infection with both
viruses may suppress HBV replication,
The liver function test results (AL1 and
TSB) obtained in our study (Tables 4 and 5)
for anti-HCV-positive patients can be ex-
plained in that HC'V may exist in two forms.
It either plays an oncogenic role, with in-
fected hepatocytes rendered neoplastic and
the patient may progress to HCC, or the in-
fected hepatocytes that were injured will
progress to an inflammatory reaction re-
sulting in hepatitis and its sequelae. T he re-
sults could also suggest different individual
responses to HCV infection possibly due to
genetic predisposing factors [22]. Most

patients who were anti-HCV-positive often
had elevated levels of ALT and TSB. This
finding could be indicative of liver cell dam-
age, although anti-HCV was not necessarily
coincident with elevated ALT and TSB, as
there is a considerable interval “window”
between HCV exposure and subsequent de-
tection of anti-HCV in patients with acute
HVC infection {23].

Serum protein electrophoresis
Results in Figure 2 show that patients with
different types of liver disease, especially
those with hepatic cirrhosis and who had
anti-HCV and/or anti-HCV, HBV and anti-
HDV, can have polyclonal gammopathy
with a broad elevation of gammaglobulins
with reduction of albumin. These results
are in agreement with previous results [ /7],
in which elevations of gammaglobulins
with concomitant reduction of albumin
was observed in hepatic cirrhosis due to
HCV infection,
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