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Abstract

Objective: Hepatitis C virus (HCV) is an etiological agent responsible for occurrence of post-
transfusion hepatitis in thalassemic patients. This study identified hepatitis C genotypes in
pediatric and adolescent thalassemic patients and their correlation with age, blood transfusion,
HCV RNA viral titer and liver function.

Methods: This study considers cross-sectional data from the Center for Thalassemia in Zahedan
(Iran) carried out between August 2005 and September 2007. Twenty multitransfused patients
suffering from B-thalassemia major and chronic HCV infection (13 males, 7 females) were
included in the study. Patients were considered eligible for the study if they were seropositive
for HCV RNA polymerase chain reaction (PCR) before initiation of evaluation. Blood sample was
taken for HCV genotype and viral titer as well as biochemical markers. Type specific primer and
real-time RT-PCR HCV were used for determination of viral genotype and HCV-RNA titer.

Findings: There was a significant positive correlation between serum HCV RNA titer and
genotypes (P<0001). Serum HCV RNA levels were found higher in genotype 3a than in others.
The most prevalent genotype in thalassemic patients was genotype 3a (40%) followed by 1b
(25%), unclassified (20%) and la (15%). There was no meaningful relationship between
genotype, Alanine aminotranferease, ferritin and alkaline phosphatase. Age, serum HCV RNA
titer and number of transfusions were the only significant factors associated with genotypes
(P<015, P<0.0001 and P<0.001 respectively).

Conclusion: This study showed that HCV genotype and viral titer are related to the number of
blood transfusions received by thalassemic patients. Screening donated blood in blood banks
would prevent the occurrence of hepatitis C in this high-risk group.

Iranian Journal of Pediatrics, Volume 20 (Number 1), March 2010, Pages: 75-81

Key Words: Hepatitis C; Virus Titer; Viral Load; Liver Function Tests; Thalassemia; Iran

* Corresponding Author;
Address: Department of Nutrition, Faculty of Medicine, Zahedan University of Medical Sciences, Zahedan, IR Iran
E-mail: m_shahraki2002@yahoo.com

© 2010 by Pediatrics Center of Excellence, Children’s Medical Center, Tehran University of Medical Sciences, All rights reserved.



Hepatitis C genotype in children with major thalassemia; T Shahraki, et al

Introduction

Chronic hepatitis C (HCV) infection is a serious
threat to public health especially among children
and adolescents. HCV affects nearly 200 million
people worldwide and is responsible for at least
90% of the transfusion-associated cases of non-A
non-B hepatitisitl. Multitransfused f-thalas-
semic patients constitute a population with high
prevalence of HCV infection. Screening blood
donors with new tests has reduced the risk of
transfusion-transmitted HCV to approximately 1
in 2 million blood units!(2l. Therefore, the survival
of thalassemic patients has improved due to
better blood transfusion protocols and chelation
therapyl3l. As life expectancy of these patients
prolongs, the consequences of chronic liver
disease are likely to increase. The main causes of
liver injury among this group are HCV infection
and hepatic iron overload, both secondary to the
regular transfusion regimen(4. New treatments
such as ribavirin plus interferon can improve
response rates in children with chronic hepatitis
CB6l In addition, early initiation of antiviral
treatment is associated with a sustained
response rate independent of treatment type.
Regular follow-up of this at risk children should
assist in the early diagnosis(7].

In Iran, according to the latest data, it was
estimated that between 0.12-0.89 percent of
general population acquire anti-hepatitis C virus
antibodies, which corresponds to about 0.5
million chronic carriers(®9. A research in Iran
showed that more than 60% of multitransfused
patients with major thalassemia are infected by
the virusf10. However, another report selected
from five provinces of Iran showed that the
prevalence of HCV infection is 19% among
Iranian B-thalassemic patients!ll. In addition, a
report on seroprevalence of hepatitis B, C and
human immunodeficiency virus (HIV) antibodies
among thalassaemic children in Iran revealed
that HCV is the current major problem in
multitransfused patients with thalassaemialt2l.
Therefore, more careful pretransfusion
screening of blood for anti-HCV must be
introduced in Iranian blood banks.

HCV has high genetic heterogeneity and is
classified into various genotypes(!3l. Regional
differences appear to exist in distribution of HCV
genotypes. Determination of HCV genotypes may

have important implications for prognosis and
treatmentl14.  Moreover, the geographic
distribution and diversity of HCV genotypes may
provide clues about the historical origin of
HCVI1s],

HCV genotyping in thalassemia is mainly
useful for the clinical management of the
patients and for facilitating decisions on
therapy!6l. Some studies showed that both HCV
RNA level and genotype could predict response
to interferon!'’l. Also reports revealed that the
HCV genotype was related to HCV RNA in serum,
the stage of liver disease and cirrhosis(!8l. There
is little data about HCV genotypes in children
with thalassemia in Iran. Thus, the aim of the
present study was to identify the genotypes that
are prevalent in this region and to correlate
these with age, number of blood transfusions,
HCV RNA viral titer and liver tests.

Subjects and Methods

Patients: A cross-sectional study between
August 2005 and September 2007 took place on
patients attending the Center for Special
Diseases in Ali-Asghar Hospital, Zahedan (Iran).
There were 560 patients with (-thalassemia
major who received regular transfusions of
packed erythrocytes at 3-4 week intervals in
order to maintain the hemoglobin level above 10
g/dl. In addition, they received iron chelation by
daily subcutaneous administration of
deferoxamine, or by oral administration of
deferiprone. All of patients in this center were
checked for HBsAg, HCV Ab and HIV routinely.
HCV Ab was tested in all patients after 1997.
Thirty samples were positive for HCV Ab (tested
by ELISA II). Performing Qualitative HCV RNA
polymerase chain reaction (PCR) in these
samples demonstrated 20 cases (13 males, 7
females). None of patients received anti-viral
therapy for HCV. All subjects were vaccinated
against hepatitis B. None of them was HBs Ag or
HIV positive. Patients with seropositivity for
HCV antibody and qualitative HCV RNA PCR
were included in the study.

Definition of chronic HCV infection includes
the presence of HCV RNA in serum. All reverse
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transcription PCR assays and biochemical
markers were performed in a single laboratory.

Data collected for each subject included: age,

gender, and number of blood transfusions, HCV
RNA viral titer, and liver enzyms, alanine
aminotranferease (ALT) and  aspartate
aminotransferase (AST), alkaline phosphatase
(ALP) and Ferritin. The Ethical Committee of
Zahedan University of Medical Sciences
approved the study. Informed consent to
participate was obtained from all patients.
HCV genotype and viral load: For genotyping,
we used HCV type-specific primers designed by
Okamoto et al*?l. Checking genotype needs three
steps; at first, we extracted RNA virus by Tripure
Method (Roche, Germany), then RNA was
converted to cDNA by random Hexamer and
MMLV enzyme (Promega, USA). Finaly, cDNA
was amplified by allele specific PCR method. For
each patient 2 vials containing primer specific
for 1a/1b and 2 and 3a were used.

The PCR program was 96C 6min 1 cycle, 95C
1min, 60C 1min, 72C 1min for 40 cycles and final
extension 72C for 10min 1 cycle. Positive control
for each genotype was supplied by kit
manufacture. In addition, HCV viral load was
determined using the Artus Real Art Kit. We used
real time (light cycler Roche) for assays. The
slope of reaction was between 3.2-3.4 and error
less than 0.002 in each experiment. All results of
quantitative HCV viremia were expressed as log,
copies/ml. Detection of different HCV genotypes
is shown in Fig. 1.

Biochemical markers: Serum ferritin, alanine
aminotransferase (ALT), aspartate aminotrans-
ferase (AST) and alkaline phosphatase (ALP)
were measured at six monthly intervals, and
mean values in two-year period were recorded
before this evaluation. Biochemical markers

Marker 1b

were determined by autoanalysis (Normal
range: ALT 0-37 mg/dl, AST 0-41 mg/dl, ALP 64-
306 mg/d], Ferritin 20- 220 mg/ dl).

Statistical analysis: Regarding inequality in
groups and small sample size, we used non-
parametric tests (Kruskal-Wallis) at first, then
Scheffe post hoc and ANOVA tests for
determining association between genotype and
dependent variables. Also, Pearson correlation
was used for finding relationship between ALT,
AST, ALP, ferritin, viral load and number of
transfusions. Statistical tests were conducted at
the P<0.05 significance level.

Findings

Demographic, biochemical and virological data
of participants in this study are presented in
table 1. Twenty patients were evaluated (median
age 13.7 yr, range 8-18 yr). Median age at
diagnosis of thalassemia was 7.5 months, with
83% being under 1 year. There were 13 males
and 7 females in this study. They had received
regular transfusions for a median of 13 years
(range 3 months to 18 years). All of patients had
received blood transfusion before 1996.
Unfortunately, we were not able to check HCV
serology since three years ago in this part of
Iran. Three (15.8%) patients had undergone
splenectomy in the past. There was a positive
significant correlation between serum HCV RNA
titer and genotypes (P<0001), (Table 2). Serum
HCV RNA levels were found to be significantly
higher in genotype 3a than in others. The most
prevalent genotype in thalassemic patients was
genotype 3a (40%) followed by 1b (25%),

Fig. 1: Detection of different hepatitis C virus genotypes
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Table 1: Demographic, biochemical and virological data of participants

Parameter Mean (SD*)

Age(year)

Aspartate aminotransferase (AST) (mg/dl)

Alanine aminotranferease (ALT) (mg/dl)

Alkaline phosphatase (mg/dl)
Ferritin (mg/dl)

Amount of transfusion (ml)

Number of transfusions received prior to

diagnosis (times)

Duration of transfusion therapy (year)

* SD: Standard Deviation

unclassified (20%) and la (15%). Results of
Pearson correlation revealed correlation
between ALT and AST and ferritin (P<0.01,
r=0.6), age and ALT (P=0.04, r= -0.48), ALT and
AST (P=0.001, r=0.97).

In this data set, all of patients had abnormal
levels of ALT and AST except one patient infected
with HCV type 1b. ALT is more specific than AST
for evaluation of liver function. Therefore, for
association of variables we use only ALT. Age,
Serum HCV RNA levels and number of
transfusions were the only significant factors
associated with genotypes (P=0.015, P<0.0001
and P<0.001 respectively). Subjects infected
with HCV type 1a were younger than others.

Scheffe post hoc showed that the differences
between viral titers are due to undetectable
genotypes.

13.47 (3.92)
110.11 (56.37)
126.05 (69.06)

497.28 (237.32)
2464 (915.75)
98125 (49844)

204 (90)

13.4 (3.1)

Discussion

Using regular transfusion and attention to screen
transfused blood in children and adolescents
with thalassemia may improve survival of these
patients beyond the third decadel29. However,
multitransfused pB-thalassaemic patients are still
at a risk of acquiring hepatitis C through
administration of HCV-infected blood collected
during the seronegative window period[21l.

Low pretreatment serum HCV-RNA level and
HCV genotype plus interferon treatment are the
main determinants for the induction of a
virological primary response in chronic hepatitis
Ch7.221, although the prognostic value of these
factors is of limited value in individual cases[?3l.
However, Characterization of HCV types and
subtypes is likely to facilitate and contribute to

Table 2: Association of different genotypes with dependent variables [Mean (SD)]

Undetectable

Genotype

(n=4)

Viral Titer (log,

copies/m) 6.4 (0.81) 2.9 (1.2) 5.3 (0.82) 62(033)  0.0001
ALT (mg/dI) 113.6 (45.5) 143 (132.9) 87 (39.6) 206(133)  0.09
Ferritin(mg/dl) ~ 2234.2 (890.1) 2836.6 (1955.7) 2579.8(486.7) 2511 (137.5) 0.8
ALP(mg/dI) 480.5(1617)  672.6(277.2)  432.4(3387) 4635(2085) 0.5
?r‘;ﬁ‘s';l‘;":i;’;sb'°°d 152.2 (34.1) 259 (77) 3418(781)  1389(525)  0.001
Age (yr) 123 (2.5) 15.7 (1.8) 159 (2) 111 (3) 0.015

ALT: alanine aminotranferease/ AST: Aspartate aminotransferase/ ALP: alkaline phosphatase
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the development of an effective vaccine against
infection with HCV. Differences among HCV
genotypes in geographic distributions have
provided investigators with an epidemiologic
marker that can be used to find the source of
HCV infection in a given population. The most
prevalent genotype in our study was genotype
3a (40%) followed by 1b (25%), unclassified
(20%) and la (15%).

A new research for investigation of HCV
genotypes in Iranian patients showed that
Genotype 1 and 3 are the most frequently
detected type in subjects with thalassemial24l.
Another study on frequency of HCV genotypes in
2231 Iranians with hepatitis C indicated type 1a
as the most frequent type in patients followed by
genotype 3a and 1bl25l. HCV genotypes among
thalassemic patients reported from Greece and
Italy was predominantly type 4 followed by 1,
although one report from India showed
preponderance of genotypes 3 and 1[26-28], It is
known that genotype 3a is commonly
encountered in young males, especially young
intravenous drug users[??l. We found that
genotype 3a was predominant in our patients.
Some studies have shown that genotype 3a is
associated with a more favorable response to
interferon therapy than genotype 1130l Further-
more, studies have reported an association of
subtype 1b with advanced liver disease, higher
viral load, histological activity, severe iron
overload and more need for splenectomy(31.32 24],
Since our analysis was based on cross-sectional
data with low sample size, further studies are
needed to clarify that.

The results obtained in this study revealed an
association between all different genotypes and
viral titer except in unclassified group.

Researches showed that low serum HCV RNA
and genotypes other than genotype 1 are related
to sustained responsell733l.  These results
indicated that HCV genotypes and pretreatment
levels of HCV RNA in serum, influence response
to interferon. In this study, we investigated 20
subjects with major thalassemia. Although this
rate is not as high as the rate reported in other
studies(10.11] it is still far higher than the rate in
healthy donors(®9. Therefore, screening of
donated blood would prevent serious problems
in future.

The results of correlation between sero-
positivity for HCV studies and age at transfusion
or total number of blood transfusions have
yielded controversial data [B435l. Only three
patients in present study were below 13 years
old which emphasize on good screening blood at
Zahedan. Unfortunately, screening of blood
donors in this region of Iran has started in 1997.
In addition, our study showed significant
correlation between HCV RNA titer and the
number of blood transfusions. More studies are
needed to find these relations.

We also observed an association between the
presence of HCV RNA PCR and abnormal liver
tests. The findings are consistent with a new
study in thalassemic patients of Tonekabon
which demonstrated close association between
elevated ALT with iron overload, transfusion
index, age, and anti-HCV positivity35l. The long-
term follow-up of these patients have shown that
aminotransferase flares are frequent among
thalassemics, even in the absence of HCV
infectionB3¢l. In this study, level of AST, ALT and
ferritin had significantly altered in patients and
there was a correlation between ALT and AST,
and feritin and age and ALT. Some studies have
shown that beta-thalassemia major, older age,
long duration of transfusion and higher serum
ferritin level were significantly associated with a
higher prevalence of HCVI11l,

Conclusion

This study showed that HCV genotype and viral
titer are related to number of blood transfusions
received by children and adolescent with
thalassemia. The blood policy followed by blood
banks for providing safe blood along with better
screening method of donated blood in blood
banks would bring down the incidence of
hepatitis C in such high-risk group.
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