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Abstract. One hundred and one thalassemic patients, 37 with homozygous B-thalassemia, 60 with
beta-thalassemia Hb E and 4 with hemoglobin H disease with Hb Constant Spring were studied. Twenty-
four of 101 (23.8%) tested positive for antibody to hepatitis C virus (anti-HCV). Anti-HCV positivity
among those with homozygous B-thalassemia was significantly higher than anti-HCV positivity among the
B-thalassemic Hb E group. The number of blood transfusions received by anti-HCV positive thalassemic
patients was significantly higher than that by anti-HCV negative thalassemic patients. Ninety per cent of
anti- HCV positive thalassemic patients had persistently or intermittently raised SGPT levels.

INTRODUCTION

The hepatitis C virus (HCV) was identified in
1989 (Choo et al, 1989) and is now recognized as
the major etiologic agent of non A, non B hepatitis.
About 50% of HCV infected patients develop
chronic hepatitis and 20% of them go on to develop
cirthosis within 10 years (De Montalembert ef a/,
1995). Transfusion has been the principal means of
HCV infection, the others being intravenous drug
use, sexual contacts, and familial contacts (De
Montalembert ef al, 1995). The posttransfusional
risk of HCV infection is directly dependent on the
number of transfusions of blood products and on
the prevalence of HCV in the blood donor popula-
tion. Screening for anti-HCV positive blood dona-
tions drastically reduced the risk of transfusional
HCYV infection (De Montalembert et al, 1995). The
prevalence of anti-HCV antibodies is high in hemo-
philiac (Troisi ef al, 1993) and thalassemic patients
(De Montalembert ef al, 1995). The prevalence of
anti-HCV antibodies in thalassemic patients varies
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geographically: 11.1% in India (Williams et al,
1992); 14% in Thailand (Poovorawan ef al, 1991);
23.3% in the United Kingdom (Wonke et al, 1990);
34% in France (De Montalembert et al, 1992); 70%
in Saudi Arabia (Al-Fawaz and Ramia, 1993); 72.3%
in Italy (Rebulla ef al, 1992) and 75% in Egypt
(Khalifa et al, 1993). However, the serologic re-
sults of these studies were obtained with assays of
different generations and are not fully comparable.
The second generation enzyme-linked immuno-
sorbent assay (ELISA) is more sensitive for the
identification of HCV infection than the first gen-
eration ELISA (Lai et al, 1993).

In this report we evaluated the prevalence of
HCYV antibodies in multiple transfused thalassemic
patients using the second generation ELISA.

PATIENTS AND METHODS

One hundred and one transfusion-dependent
thalassemic patients who attended the Pediatric
Hematology Clinic, Songklanagarind Hospital, Fac-
ulty of Medicine, Prince of Songkla University,
during the period of July 1993 to September 1995
were studied. They included 60 males and 41
females. Blood transfusion was given every 1
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week-3 months to keep the hematocrit value at 25%
or above. Clinical data were kept for each patient
and included information on height, weight, facial
characteristics, jaundice, palpable liver and spleen
below the costal margins and the amount of PRC
transfusions that they received at each visit.

Fresh serum samples were obtained from each
patient for HCV antibody testing and stored at -
70°C until analysis. Serum samples of each patient
was collected prior to PRC transfusion at each visit
every 3 months for 1 year. We used second genera-
tion ELISA to detect the presence of HCV antibo-
dies [Murex anti-HCV (Version III), Murex Diag-
nostics, Dartford, England]. The procedures were
as stated by the manufacturer. In patients who had
HCYV antibodies, serum bilirubin and serum gluta-
mic pyruvic transaminase (SGPT) were monitored
every 3 months for 1 year. SGPT activities were
considered abnormal if they were at least 1.5 times
the normal value (0-40 IU/1).

Informed consent was obtained from a parent or
legal guardian who accompanied the patient to our
clinic.

Statistical analysis

Fisher’s exact test and chi square test were used
to determine the two-tailed statistical significance
of differences between proportions in a two-by-two
table. Mean values were compared using Student’s
t-test.

RESULTS

One hundred and one thalassemic patients, com-
prising 37 cases of homozygous B-thalassemia, 60
cases of B-thalassemia Hb E disease and 4 cases of
Hemoglobin H with Hb Constant Spring (Hb CS),
were studied. Age of the study patients was in the
range 0.8-23.8 years with a mean of 7.65+4.8
years. The male to female ratio was 1.46. Twenty-
four (23.8%) of the 101 patients were anti-HCV
positive (Table 1). The ages of the anti-HCV
positive patients were in the range 1.2-17.4 years
with a mean of 9.69+4.86 years. The male to
female ratio in anti-HCV positive patients was
0.86. Anti-HCV positivity among patients with
homozygous B-thalassemia, PB-thalassemia Hb E
disease and Hb H disease with Hb CS were 32.4%,
15% and 75% respectively (Table 1). Anti-HCV

Table 1

Prevalence of HCV antibodies in multitransfused thalassemic patients in the south of Thailand.

Thalassemic disease

Age(yr) Sex HCV antibodies Total
X+£SD M F negative positive
1. Homozygous B- thalassemia 7.96+5.1 2.5:1 25 12¢ 37°
No. of blood transfusion (32.4)
-range 6-141 34-151 6-151
-X+SD 55.1+£38.6 94.7+38 67.9+41.7
2. PB-thalassemia Hb E 7.21+4.6 1.2:1 51® 9° 60°
No. of blood transfusion (15%)®
-range 2-92 18-118 2-118
-X+SD 28.5+21.6 54.9+34.7  32,5+£25.3
3. Hb H with Hb CS 9.94+5.3 1:3 1 3 40
No. of blood transfusion (75%)°®
-range 2 19-51 2-51
-X+SD 2 28.5+21.4 26+20.7
All thalassemic patients 7.65+4 .8 1:1.2 77 24° 1012
No. of blood transfusion (X+SD) 36.9+30.8 72.2+41.3 48.3+36.6
a = number of patients, Hb CS = Hb Constant spring

b
X +SD = neanzstandard deviation
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was significantly higher in those with homozygous
B-thalassemia than in those with B-thalassemia Hb
E disease (p<0.05). The number of blood transfu-
sions was significantly higher in thalassemic pa-
tients who had anti-HCV than in those who did not
have anti-HCV (p<0.05). This findings was true for
each group ofthalassemic patients (homozygous B-
thalassemia and and B-thalassemia Hb E disease).

Nineteen of 21 thalassemic patients (90%) who
had HCV antibodies had raised serum glutamic
pyruvate transaminase (SGPT>60 IU/1) during the
time of follow up after detection of HCV antibodies
(Table 2). Among patients who had HCV Ab, the
range of serum total bilirubin was 0.76-7.07 mg/dl
(Table 2).

DISCUSSION

The prevalence of anti-HCV antibodies (Ab)
among thalassemic patients in this study was higher
than in a previous study in Bangkok in Thailand
(23.8% vs 14%) (Poovarawan et al, 1991). This
difference result may be due to a difference in the
two patient populations and time of study, or the
technology: we used the second generation ELISA
which more sensitive than that used in the previous
study (Poovorawan et al, 1991). When comparing
the populations, however, our group (mean age
9.69 years) was slightly younger than that in the
previous report (mean age 10.6 years). The preva-
lence of seropositivity for anti-HCV antibodies in
thalassemic patients had been shown to be corre-

Table 2

Serum bilirubin and SGPT in thalassemic patients who had HCV Ab.

Patient Age/Sex SGPT (1U/1) Total bilirubin{(mg/dl) Thalassemia
No. (yr) Range X+SD Range X+SD disease
1 1.2/F 58-67 62.5+6.4 1.9-2.16 2.03+0.18 Thal major®
2 3.8/F 54-124 84.1+23.1 3-3.96 3.35+0.46 Thal major®
3 5.4/F 69-156 124+31.9 1.18-3.29 1.95+0.68 Thal major,S*
4 5.8/M 7-129 74.9+41.1 0.76-1.05 0.88+0.13 Thal major,S®
5 6.1/F 114-200 159.5+29.4 1.36-2.55 2.04+0.56 Thal major,S*
6 6.9/M 63-103 85.8+41.8 1.7-3.06 2.33+£0.56 Thal major,S*
7 7.3/M 79-147 119.67+ 35.9 1.88-2.8 2.43+0.49 Thal major,S*
8 8.8/M 71-197 139.3+57.4 1.3-3.76 2.54+1.04 Thal major,S®
9 9.2/M 85-92 88.5+4.9 1.56-2.91 2.24+0.96 Thal major,S*
10 13.7/F 126-184 156.6+37.9 2.25-2.9 2.54+0.32 Thal major,S*
11 16.3/M 48-53 50.5+£3.5 6.44-7.07 6.76+0.45 Thal major,S*
12 3.3/F 49-87 64+13.9 1.5-2.86 2.16+£0.5 B-Thal Hb E
13 6.6/ M 56-94 75+£26.9 2.04-2.52 2.28+0.34 B-Thal Hb E,S*
14 7.5/M 88-174 126.2+32.9 2.89-4.02 3.49+0.46 B-Thal Hb E
15 11.6/F 13-142 77.5+£91.2 2.46-4.14 31.3+0.84 B-Thal Hb E,S®
16 13.9/M 79-210 118.6+47.2 1.9-3.59 2.79+0.66 B-Thal Hb E,S®
17 14/F 32-115 87.8+31.3 0.78-2.74 2.52+0.88 B-Thal Hb E
18 14.8/F 27-80 53.5+37.5 4.07-4.51 4.29+0.31 B-Thal Hb E
19 17.4/M 34-36 35¢14 1.93-2.11 2.02+0.13 B-Thal Hb E
20 2.5/F 65-173 116+54.3 2.49-4.31 3.12+1.03 HbHcHbCS
21 14.3/F 84-174 125+63.6 4.35-5.64 5.0+£0.91 Hb Hc¢ Hb CS
: S = splenectomy,
® Thal major = homozygous B-thalassemia
X+S8SD = meanz=standard deviation
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lated with transfusional age and therefore the num-
ber of transfusions received (Borzini et al, 1991;
Al-Fawaz and Ramia 1993). However, other stud-
ies have shown no correlation (Resti et al, 1991;
Wonke et al, 1990). Our study showed that HCV
Ab positive thalassemic patients received a higher
number of blood transfusions than patients who
were HCV Ab negative.

Higher frequency of receiving blood transfusion
in homozygous B- thalassemia patients compared
with B-thalassemia Hb E patients may explain the
difference in exposure rate to HCV found among
the two groups. A higher exposure rate to HCV in
patients with Hb H disease with Hb CS was ob-
served but the number of patients studied was very
low.

The post transfusion risk of HCV infection de-
pends on the prevalence of HCV in the blood donor
population. Patients who received anti-HCV posi-
tive blood products are 20 times more likely to have
HCV infection than patients of anti-HCV negative
blood (Van Der Poel et al, 1990). The prevalence
of anti-HCV antibodies in normal blood donors in
the United Kingdom was 0.5-1% while the preva-
lence of anti-HCV seropositivity among thalassemic
patients was 12.2% (Wonke et al, 1990). In Italy,
the prevalence of anti-HCV antibodies positive
donors was 0.68% and the prevalence of anti-HCV
Ab among thalassemic patients was 55% (Borzini
et al, 1991). 1In India, the prevalence of HCV
antibodies positive blood donors was 1.6% and the
prevalence of HCV antibodies positive among
thalassemic patients was 11.1% (Williams et al,
1992). The prevalence of HCV antibody positive
Thai donors in previous studies was 1.48%, the
prevalence of HCV antibody positive thalassemic
patients was 14% (Poovorawan et al, 1991). The
prevalence of anti-HCV Ab positive blood donors
at our blood bank was 1.2%, the prevalence of anti-
HCV Ab positives among thalassemic patients was
23.8%. The difference in prevalence of anti-HCV
Ab among these studies may depend partly on
difference in the the method used in detection the
antibodies, especially that between first and second
generation ELISA.

Since starting screening for anti-HCV Ab posi-
tive blood products in our blood bank in June 1994,
we have not detected any new patient with anti-
HCV Ab.

Thalassemic patients who had HCV Ab had high
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levels of serum alanine aminotransferase activities
within the range of 15% (Al Fawaz and Ramia,
1993) to 32% of the patients (Borzini ef al, 1991).
But the data from Wonke er al (1990) showed that
16 of 17 anti-HCV positive thalassemic patients
had had persistently or intermittently raised plasma
alanine aminotransferase activities. Our data also
show that 19 of the 21 (90%) anti-HCV positive
thalassemic patients had had intermittently or per-
sistently raised serum glutamic pyruvate
transaminase (SGPT).
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