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Abstract Transfusion-transmitted hepatitis C is a major

concern among thalassemia patients. Our aim is to estimate

the prevalence of Hepatitis C infection among thalassemia

patients and to assess the treatment response, adverse

effects of Peg-interferon based regimen and the new direct-

acting antiviral drugs. Patients with thalassemia receiving

regular blood transfusions with positive anti HCV anti-

bodies during a period from January 2012 to June 2017

were analyzed. Serial HCV viral load and genotype and

liver function tests were performed. Peg interferon and

Ribavirin were used in patients diagnosed before January

2016 and patients diagnosed after January 2016 were

started on the combination of Ledipasvir/Sofosbuvir.

Thirty-two patients aged between 2 and 28 years were

analyzed. Genotype 1 was the predominant type. Twenty-

one patients were initiated on Peg Interferon with Riba-

virin, and 14 achieved sustained virological response. All

of them had increased blood transfusion requirements with

significant compliance issues. All eleven patients started

on Ledipasvir and Sofosbuvir including 4 undergoing

hematopoietic stem cell transplantation and 7 interferon

failures showed sustained viral clearance with good com-

pliance. Ledipasvir/Sofosbuvir combination can be safe-

ly used in thalassemia patients and in young children. The

cost of therapy is less compared to peg interferon based

regimen with good compliance and superior efficacy.
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Abbreviations

HCV Hepatitis C virus

AASLD American Association for the Study of the Liver

Disease

EASL European Association for the Study of the Liver

DAAs Direct acting anti virals

SVR Sustained virological responcse

IFN Interferon

LDV Ledipasvir

SOF Sofosbuvir

Introduction

It is estimated that, 12–85% of thalassemia patients around

the world are positive for anti HCV antibodies [1]. Though,

rigorous donor screening and advanced testing procedures

like nucleic acid test have dramatically reduced the trans-

mission of HCV worldwide, it still remains a major con-

cern in developing countries [2].

In India, almost 20–60% of thalassemia patients are

positive for anti HCV antibodies [1, 3]. Until 2011, Inter-

feron with or without ribavirin was the approved treatment

for Hepatitis C, resulting in sustained virological response

rates of around 40–60% [4]. The Direct acting antiviral

(DAAs) drugs have currently revolutionized the manage-

ment of Hepatitis C and have been found to provide

extremely high sustained virological response [5]. Ledis-

pavir with Sofosbuvir combination therapy has been

licensed for use by the FDA in adults since October 2014

& Meena Sivasankaran

drmeenas1986@gmail.com

1 Department of Pediatric Hematology, Oncology, Blood and

Marrow Transplantation, Apollo Cancer Institute, 320,

Padma complex, Chennai 600035, India

2 Voluntary Health Services Hospital Thalassemia Center,

Chennai, India

123

Indian J Hematol Blood Transfus (Oct-Dec 2018) 34(4):739–741

https://doi.org/10.1007/s12288-018-0981-6

http://crossmark.crossref.org/dialog/?doi=10.1007/s12288-018-0981-6&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12288-018-0981-6&amp;domain=pdf
https://doi.org/10.1007/s12288-018-0981-6


and in children[ 12 years from April 2017 [6, 7].

Recently, the American Association for the Study of the

Liver Disease (AASLD 2017) guidelines and the European

Association for the Study of the Liver (EASL 2015) have

recommended that, patients with hemoglobinopathy should

be treated with IFN free regimen without ribavirin [5].

A high sustained virological response, improved com-

pliance due to the oral route of administration and lesser

side effects have made these DAAs more promising.

However there is no data available on its efficacy, safety

and dosage in thalassemia patients, we report our experi-

ence in our thalassemic patients with HCV infection.

Patients and Methods

We performed a retrospective analysis to estimate the

prevalence and to assess the response to therapy among

patients on regular blood transfusion and to compare the

side effects and efficacy profile of regimes based on

interferon versus new direct-acting antiviral therapy. The

case records of patients with thalassemia at the Voluntary

Health Services Hospital Thalassemia Center and Apollo

Cancer Institute, Chennai during the period from January

2012 to June 2017 were analyzed. In the patients detected

to have positive anti-HCV antibodies on annual screening,

HCV viral load, genotype and liver function tests were

done serially.

In the patients diagnosed before January 2016, Peg

interferon and Ribavirin were initiated and given for a

period of 24–48 weeks. In the patients diagnosed after

January 2016, a combination of Ledipasvir with Sofosbuvir

was administered for 24 weeks. Fixed dose combination of

Ledipasvir 90 mg/Sofosbuvir 400 mg (LDV/SOF) is rec-

ommended for children[ 12 years, weighing[ 35 kg and

it is administered once daily for genotype 1, 4, 5 and 6 [6].

Since there is no information on dosing in younger chil-

dren, an investigational dosage of Ledipavir, sofosbuvir

was arrived and approved by our hospital ethics committee

after consultation with concerned specialists. The dosage

for children less than 12 years used was: 15–35 kg–45/

200 mg,\ 15 kg–22.5/100 mg.

The response to the treatment was assessed by HCV

viral load at the end of three and 6 months of therapy.

Complete Response has been defined as absence of HCV-

RNA at the end of treatment. Sustained Virological

response (SVR) has been defined as HCV RNA\ 54 IU/

ml, 24 weeks after treatment (EASL 2011) [4] and for

patients received DAAs, SVR defined as unde-

tectable serum HCV RNA 12 weeks after stopping treat-

ment (EASL 2015) [5].

Results

During the study period of 5 years from January 2012 to June

2017, a total of 215 patients have been on regular follow-up.

Forty-seven (21%) of these patients were positive for anti

HCV antibodies. Of these 39 patients were less than 18 years.

The median age of the patients was 15 years (range—2–28).

Thirty-two patients were detected to have viral load ranged

from 15000 to over 10million copies. Genotype 1 was the

predominant type seen in 28 (84%) patients.

Twenty-one (66%) patients diagnosed before January

2016 were treated with Peg-Interferon with Ribavirin, and

14 patients (66.6%) had achieved sustained virological

response. Seven patients (33.4%) had persistently high

viral load despite adequate therapy. All patients on the

interferon-based regimen had 1.5 times increase in blood

transfusion requirements with significant compliance issues

related to antiviral therapy due to subcutaneous route of

administration and adverse effects like fever, severe

myalgia and acute depression.

Eleven patients (34%) were started on Ledipasvir and

Sofosbuvir (LDV/SOF) combination. Among them four

underwent hematopoietic stem cell transplantation and

none of them had veno-occlusive disease. Seven patients

who had failed or relapsed after interferon therapy were

also started on this combination. All 18 patients on LDV/

SOF, including 11 naı̈ve patients and seven interferon

failures showed sustained viral clearance with good drug

compliance.

The mean SGPT value prior to treatment was 92.3 IU/l

and post treatment was 41.2 IU/l. Our patients had only

mild derangement of liver functions due to early detection

of raising viral load through periodic screening and none of

them had evidence of liver cell failure. The mean ferritin

values among these patients prior to therapy were

3000.58 mg/dl. After therapy, the mean ferritin level was

1988.29 mg/dl, showing a 37% reduction from baseline,

reflecting a decrease in inflammation.

Discussion

The prevalence of HCV among our thalassemic patients on

regular blood transfusions is 21%. Of these patients, 70%

had active viral replication proven by a high viral load and

Genotype 1 was the most common type found in 84% of

them [8].

The sustained virological response rate among patients

treated with Interferon-based therapy was 66% in our

cohort and they had an increase in transfusion require-

ments, poor compliance, side effects as reported by others

[9, 10]. The cost of therapy for each patient amounted to
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60,000 INR per month. Ledipasvir/Sofosbuvir combination

had a superior safety profile, and the cost per patient was

7500 INR per month [11, 12].

Despite effective donor screening programs, a signifi-

cant proportion of patients receiving regular blood trans-

fusion are HCV positive. There is no vaccination to protect

against contracting HCV. Molecular testing for HCV-RNA

utilizing nucleic acid amplification technology (NAT) is

the most sensitive assay and shortens the window period to

only 4 days. Rigorous testing of donated blood, standard-

ization of laboratory screening procedures and implemen-

tation of NAT is required to achieve dramatic reductions in

transfusion transmitted HCV.

Our study reinforces the need for annual viral screening

of patients with thalassemia major and at times when there

is sudden increase in serum ferritin. If screening is positive,

early testing of viral load and genotype will help offer

therapy before the onset of liver disease. DAAs should be

considered as a first-line therapy in either naı̈ve or treat-

ment experienced. Widespread access to combinations of

DAAs is feasible, and it requires fast regulatory approvals

of new drugs, the establishment of national viral hepatitis

programs and easy access to the programs [11, 12].

Conclusion

This is the first report from India on Direct Acting

Antivirals in thalassemia patients and also in young chil-

dren and it is clear that Ledipasvir with Sofosbuvir is safe

in children as young as 2 years and can be used during

hematopoietic stem cell transplantation. The cost of ther-

apy is 7500 INR per month, which is 88% less as compared

to Peg interferon-based regimen, with good compliance

and superior efficacy. This therapy should be recom-

mended in all transfusion-transmitted hepatitis C including

patients undergoing high-dose chemotherapy. We plan to

follow up our cohort to document sustained virological

response over the next few years.
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