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Background: Hemophilia patients are at risk of hepatitis C viral infection (HCV) from blood transfusions, which can often lead to
chronic hepatitis C (CHC). Patients are often excluded from HCV treatments due to the risk of bleeding from a liver biopsy. CHC
patients should have access to HCV treatment in Thailand. However, data on HCV in Thai hemophilia patients are limited.

Objective: To study the genotypic and disease progression of chronic HCV infection in hemophilia patients.

Materials and Methods: All hemophilia patients registered at Siriraj Hospital were screened and recruited for the study. Chronic
HCV patients were evaluated for liver tests, HCV viral load, genotype and liver stiffness (LS) measurement by transient elastography,
and imaging studies.

Results: Of 89 hemophilia patients in hospital database during the study period, 21 patients died, 7 patients had negative anti-HCV,
3 patients had co-infection and 22 patients refused to participate. Hence, 36 male patients signed informed consent, of those, 29
patients had positive anti-HCV (80.6%). Genotype 3a was the most common (42.8%), followed by genotype 1a (28.5%). The mean
HCV viral load was 2,416,722 IU/ml. LS were measured on 28 patients (96.6%). Median value of LS was 6.0 kPa (range 4.3 to 31.2).
In cirrhosis group (n = 5), the mean LS was 26.3 kPa (range 4.3 to 31.2), which was significantly different from non-cirrhosis group
(5.3 [range 4.3 to 8.1] kPa, p = 0.008. The median LS value in long-term transfusion time (>30 years) is higher than the group with
a transfusion time of <30 years (6.8 vs. 4.8 kPa, p = 0.025). Three patients were successfully treated and achieved sustained virological
response.

Conclusion: The most common HCV genotype in Thai hemophilia patients was genotype 3a. LS correlated with the exposure time
during blood transfusion.
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Hemophilia is the most common hereditary bleeding
disorder and estimated to affect 1 to 5 individuals per 50,000
male population. Prior to 1990, almost all patients were
infected with hepatitis C virus (HCV), with some also being
coinfected with    the human immunodeficiency virus (HIV).
Transfusion-transmitted infections (TTI) are serious
complications for hemophiliac patients treated by factor VIII
and IX concentrates(1) before 1985. Multi-transfused
hemophiliacs with antihemophilic products, including fresh
frozen plasma, cryoprecipitate or factor concentrate, are in
danger of acquiring viral hepatitis. These infections occurred
mostly before 1985. Since 1990, the incidence of HCV

infection has increased to 170 million patients worldwide.
The root cause stems from the duration of the patient’s first
blood transfusion(2-5). In addition, HCV is also one of the
causes of liver cirrhosis, end-stage liver disease and
hepatocellular carcinoma. Rates of disease progression among
patients with hemophilia and chronic HCV infection
vary. Currently, 6 main genotypes and more than 80 sub-
genotypes were reported, with prevalence varying in different
countries. Based on study by Hanafial, et al, compared to the
rest of the world, Thailand has a moderate prevalence of
HCV infection (1.5% to 3.5%) However, it has the highest
prevalence among South-East Asia countries (2%)(6).

The prevalence of HCV infection in hemophilia
patients in other countries ranged from 36 to 89.6%(7-9). There
is limited data in terms of the prevalence of HCV infection,
liver disease progression, and its impact towards Thai
patients. Physicians often used abnormal levels of alanine
aminotransferase (ALT) as a surrogate marker to identify the
significance of liver disease. Besides bleeding complications,
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chronic hepatitis C (CHC) and cirrhotic complications are
major co-morbidities in hemophilia patients(10,11). The cohort
study in 1996 reported that the principal risk factor of HCV
infection was from blood transfusions before HCV screening
was available in Thailand. The most common genotypic
variations being genotype 3a (55%)(12-15).

Currently, HCV treatment has become widely
available to Thai patients and is deemed highly effective.
These new regimens can offer a 90% cure rate towards the
HCV infection regardless of the HCV genotype(20). The gold
standard measurement of liver fibrosis is a liver biopsy,
however, physicians often avoid this procedure in hemophilia
patients due to a bleeding risk. Determination of liver stiffness
(LS) using transient elastography (TE) has been introduced
as a non-invasive surrogate to liver biopsy for the assessment
of liver fibrosis in patients with chronic viral hepatitis(16,17).
The comparison between cut-off value of liver stiffness and
liver fibrosis score in CHC shows: significant fibrosis (>F2)
is equivalent to TE value of 7.10 kPa, F >3 is equivalent to
TE value of 9.50 kPa and F = 4 or cirrhosis is equivalent to
TE value of 12.5 kPa(18,19,21).

This study aims to study the prevalence of HCV
genotypic variations in hemophilia patients at Siriraj Hospital
and to determine the natural history of HCV in these patients
using time of blood transfusion, data on TE and imaging
studies.

Materials and Methods
This is a single center, observational and cross-

sectional study in all HCV-infected hemophilia patients from
hemophilia clinic, Siriraj Hospital. All hemophilia patients
from the hospital database were screened and those who
were alive were then contacted. The study was conducted
between December 2014 and March 2016, after an approval
by Siriraj Institutional Review Board (IRB). The study was
registered to the Thai Clinical Trial Registry, 680/2557(EC2).

Patients who met the inclusion criteria and
consented for the study were enrolled. The inclusion criteria
were: 1) hemophilia patients whose age is >18 years 2)
followed up at Siriraj Hospital 3) gave consent for blood
testing for HCV 4) accepted to have TE and/or other imaging
studies of liver (ultrasonography or computerized
tomography) within 1 year. Exclusion criteria were: 1) patient
who had undetected HCV RNA (except the patients who
have been cured after treatment), 2) negative anti-HCV,
3) patients with chronic liver disease from other causes aside
from HCV, and 4) co-infection with HIV.

All participants were tested for anti-HCV by
ELISA technique. Anti-HCV positive patients were seen by
hepatologists at the liver clinic. Blood biochemistry
performed at the time of enrollment included HCV viral load,
HCV genotype, white blood cell count, hemoglobin, platelet
count, aspartate aminotransferase (AST), alanine
transaminase (ALT), total bilirubin, albumin, and
prothrombin time level. HCV genotyping was performed
using the reverse transcription-polymerase chain reaction
(RT-PCR) and reverse hybridization essay. Serum HCV RNA

quantifica-tion was determined with the Cobas Amplicor
HCV Monitor, v2.0 (Roche Diagnostics) which has a lower
limit of quantification of 15 IU/ml. Imaging study (ultrasound
[US], or computed tomography [CT]) was used to evaluate
liver cirrhosis. LS was evaluated by TE using FibroScan®

Touch-502 which is the value >12.5 kilopascal (kPa) was
recommended as a cut-off for cirrhosis in direct-antiviral agents
(DAA) era.

Statistical analysis
Results are expressed as mean and standard

deviation (SD) or median (min, max) for continuous data.
Frequencies and percentages were presented for categorical
data. Continuous data were compared using independent
t-test for normal distribution data and non-parametric Kruskal
Willis test for skewed data. Categorical data was compared
by Chi-square or Fisher exact test as appropriate and the
p-value of <0.05 is considered as statistical significance. All
analyses were performed by SPSS 18.

Sample size calculation
According to the literature review, we found one

study in 1992 reported the incidence of transfusion-
transmitted infection in India which the proportion of anti-
HCV positive is 27%(24). Therefore, the estimated proportion
of the sample size was calculated power and set at 0.85 with
significant level 0.05, 95% confidence interval. The 85 patients
were selected to enroll in this study.

Results
      There were 89 hemophiliac patients in clinic registry.
Sixty-eight patients were alive at the time of consent. Seven
patients were anti-HCV negative and 3 patients were HIV-
HCV co-infected. During the study period, a total of 36
patients were tested for anti-HCV and 29 patients with HCV
Ab positive result were enrolled and tested for HCV viral
load and other laboratories and imaging.  All patients were
analyzed for primary and secondary outcomes.
      The baseline demographics data are listed in
Table 1. Twenty-nine patients (100%) were male and the
mean age was 41 years (range, 30 to 52 years). Twenty-six
patients (89.7%) were hemophilia A and 3 patients were
hemophilia B. Most of them (82.8%) were severe hemophilia
(FVIII:C <1 IU/dL). The mean transfusion duration was
37.3 years (SD 10.4). The HCV genotypes were tested in
21 patients and the main common genotypes were genotype
1 (10 patients; 47.6%) and genotype 3a (9 patients; 42.8%).
The mean baseline serum ALT level was 32 IU/L (range,
7 to 80 IU/L), and the mean baseline serum HCV RNA level
was 2,416,722 IU/mL (range, 15 to 14,400,000 IU/mL).

US and/or CT was performed on 23 patients
(79.3%). Five patients had liver cirrhosis on imaging studies.
TE was obtained in 28 of 29 patients (96.6%). The median
value of LS was 6.0 kPa (range 4.3 to 31.2). The median value
of LS in cirrhosis group (n = 5) was 26.3 kPa (range 4.3 to
31.2) and median value of LS in non-cirrhosis group (n = 18)
was 5.3 kPa (range 4.3 to 8.0) (p = 0.008). The median LS
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Type of hemophilia, n (%)
Hemophilia A 26 (89.7)
Hemophilia B 3 (10.3)

Severity of hemophilia, n (%)
Mild 1 (3.4)
Moderate 4 (13.8)
Severe 24 (82.8)

Age (years), mean (SD) 41 (11)
Body mass index (kg/m2), mean (SD) 22.3 (3.9)
Blood transfusion time (years), 37.3 (10.4)
mean (SD)
HCV diagnosis (years), median (range) 5 (1 to 12)
Ultrasonography/CT scan, n (%) 23 (79.3)

HCV genotypes, n (%) (n = 21)
1a 6 (28.5)
1b 4 (19.3)
3a 9 (42.8)
1a/3a 1 (4.7)
6c  1 (4.7)

HCV viral load (IU/mL), 2,416,722
median (range) (15 to 14,400,000)
Albumin (g/dL), mean (SD) 4.2 (0.6)
ALT (IU/mL), mean (SD) 32 (21)
Total bilirubin (mg/dL), mean (SD) 0.7 (0.3)
PT (seconds), mean (SD) 12.4 (1.0)
Platelets (cell/mm3), mean (SD) 253,272 (106,615)
Fibroscan (kPa), median (range) 6.0 (4.3 to 31.2)

Table 1. Demographics data of the 29 patients

Cirrhosis (n = 5) Non-cirrhosis (n = 18) p-value

Liver stiffness (kPa), median (range) 26.3 (4.3 to 31.2) 5.3 (4.3 to 8.1) 0.008
Time of transfusion (years), mean (SD) 45.6 (12.3) 35.9 (10.3) 0.025

Table 2. Data of the 23 patients regarding to the presence of cirrhosis by imaging studies, liver stiffness and
transfusion time

value of the group with transfusion time >30 years was 6.8
kPa (range 4.3 to 31.2), whereas those with transfusion time
<30 years was 4.8 kPa (range 4.3 to 8.1) (p = 0.025). The
group of patients who had LS value <12.8 kPa (n = 24) had
a mean transfusion time of 36.2+10.3 years and in and
in patients who had LS value >12.8 kPa (n = 4) had mean
transfusion time 43+12.5 years (p = 0.247).

There were 3 patients who received conventional
treatment with pegylated-interferon (Peg-IFN) and ribavirin
(RBV) and all of them achieved sustained virological response
(SVR). One patient had liver cirrhosis and hepatocellular
carcinoma. The liver stiffness and transfusion times in patients
with and without cirrhosis by imaging were demonstrated in
Table 2.

Discussion
The present study is the first study of chronic

HCV infection in Thai hemophilia patients who were followed
at our tertiary center for several years. The most common
genotypic variation of HCV infection is 3a, which was similar

to the genotypic variation found in Thai blood donor study(14)

whereas the global prevalence of genotypic variation of
hepatitis C infection in previous study was genotype 1 (83.4
million cases; 46.2% of HCV cases). According to previous
studies, genotype 1 (4.91 million of 8.61 million cases; 57%)
was the most common amongst other Southeast Asian
countries(22).

Clinical course of CHC was difficult to determine
because of uncertain onset of HCV infection. In this study,
we estimated HCV infection as the first time of transfusion.
Majority of our patients had slow progression of HCV
infection as the median of LS was only 6.0 kPa and their
ALT, PT, platelet count level were in the normal range. Only
5 of them showed liver cirrhosis and one patient developed
HCC and was successfully treated with trans-arterial
chemoembolization and is still alive. There were 3 patients
who received Peg-IFN/RBV therapy and achieved SVR; all
of them had no significant liver fibrosis from the LS
measurement.

There were two prior studies which determined
that the natural history of HCV infection in inherited bleeding
disorder patients was mostly hemophilia. The data from an
Israeli group determined the significant time related HCV
infection was 25 years of transfusion and the overall 10-year
survival of HCV group was 95.3%, which did not significantly
differ from the HCV-negative group. Liver-related survival
between the two groups (HCV mono-infected vs. non-
infected) was not significantly different(23). The study by
Fransen van de Putte(24) showed that the median LS was 7.3
(5.9 to 10) in 84 HCV in bleeding disorder patients. Only
34% of the patients received treatment and 24% of them
achieved SVR. Compared to our study, 10% of our patients
underwent treatment and all of them achieved SVR. This
could be explained in that our patients had HCV genotype 3,
which is an easier genotype to treat with Peg-IFN. If we
used LS value of >7.5 kPa, 7 of 28 patients (25%) would
have significant fibrosis which was indicated for treatment.

TE is a good diagnostic tool for evaluation of
liver fibrosis in viral hepatitis patients(18,21). It is a non-invasive
procedure and does not cause bleeding complication in both
non-hemophilic and hemophilic patients. Clinicians often
use LS value to determine treatment necessity. The median
LS values in cirrhosis and non-cirrhosis were significantly
different (26.3 vs. and 5.3 kPa). The LS value in long-term
transfusion time >30 years) was significantly different
from LS value in the group that received blood transfusion
<30 years. These results could be explained by the fact that
the longer duration of HCV infection in patients, the more
severe fibrosis would be established.
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Limitations of this study were the small number of
participants and the difficulty of patients to attend doctor
visits.

Conclusion
The most common HCV genotype of Thai

hemophilia patients was genotype 3a, which is similar to the
genotypic variation found in the Thai population. LS value is
correlated with the duration of blood transfusion. Higher
value of LS was noted in the patients who received transfusions
for longer than 30 years. The majority of HCV infections in
hemophilia patients had slow progression of disease. This
special group of patients should be counseled about treatment
availability and should be monitored for HCV-related
complications.

What is already known on this topic?
Hemophilia patients are at risk for transfusion-

transmitted infections (TTI). Genotypic distribution among
population is varied according to countries.

What this study adds?
In this study, we found that majority of CHC in

hemophilia Thai patients was genotype 3a. Prior to the study
period, less than 10% of these patients had been seen by
hepatologist and less than 10% of them had treatment and
evaluation. This study should at least direct our attention to
treating these patients who acquired CHC from blood
transfusion in the past. Nowadays, hepatitis C treatment
with direct-acting antiviral agents yields more than 95% SVR.
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