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ABSTRACT 
Background: Recently introduced antivirals (ribavirin free direct-acting antivirals) are now recommended in pediatric age 

group above 12 years of age but are not yet extensively studied in thalassemic patients with hepatitis C infection. This study 

aims to study the safety and efficacy of newer ribavirin-free direct acting antivirals in thalassemic children with hepatitis C.  

Patients and Methods: All thalassemic patients with hepatitis C virus (HCV) infection fulfilling the inclusion criteria were 

recruited consecutively. Ribavirin free direct-acting antivirals (DAA) were started according to genotypes. Virological 

response was assessed at baseline, four, twelve and twenty-four weeks. Data regarding safety and efficacy of DAA in these 

children were collected and analyzed by SPSS. 

Results: Twenty-one patients met the criteria for enrolment in the study. Sustained virological response (SVR) was seen in 

all patients (100%) at 24 weeks. Regarding adverse events in patients receiving daclatasavir plus sofosbuvir, nausea was seen 

in 33% followed by increased blood transfusion requirements in 22%, fatigue in 16%, headache in 11% and pancytopenia in 

one patient (5%). Patients receiving velpatasavir and sofosbuvir therapy, none of side effects were noted.  

Conclusion: Ribavirin free DAAs are highly effective in thalassemic patients with hepatitis C and minimal adverse effects 

are observed especially in children receiving daclatasavir and sofosbuvir.  
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INTRODUCTION 
Hepatitis C (HCV) infection is a major co-morbid 

condition in thalassemia patients and around 12-85% 

patients are carrier of hepatitis C around the world.1 Due to 

preventive measures like mandatory screening for HCV, 

new cases of hepatitis C in Europe have significantly 

reduced. But transfusions-related HCV infection is still 

quite prevalent in developing countries like Pakistan.2 The 

major contributing factors in HCV transmission in these 

countries are the use of non-sterile injections, improper or 

inadequate blood screening and use of paid blood from 

professional donors.  Liver is one of the predilected site for 

damage caused by hepatitis C and iron cumulatively 

increasing the risk of hepatic cirrhosis in patients with 

thalassemia.3-5 The prevalence of hepatic cirrhosis  in 

thalassaemic patients with HCV  is documented in many 

studies with frequency of 10-20%.6-9 Due to 
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 availability of very effective iron chelation therapy, the 

survival of these patients has significantly increased but at 

the cost of liver-related mortality and morbidity.10 

Therefore, it is  desirable to treat hepatitis C virus infection 

in these patients. In the past the only treatment option was 

PEG-interferon and ribavirin for the treatment of HCV 

infection with low sustained virological response (SVR) of 

25-72 % with these drugs.11-13 There were lot of 

reservations with this combination like ribavirin induced 

hemolysis, several contraindications, poor tolerance, and 

variable efficacy.14 With advances in clinical research, 

newer antiviral drugs have been introduced for the 

management of HCV infection in adults. Sofosbuvir 

(polymerase Inhibitor) was the prototype followed by 

Simeprevir and Daclatasvir with a great relief to patients 

and treating physicians. These newer direct acting 

antivirals (DAAs) have changed the treatment of HCV as 

these are found to be very effective (SVR > 90%) and safe 

in adults. According to recent guidelines, these new 

regimens can be used in thalassemic patients as sole 

treatment without ribavarin.15 However, data regarding use 

of these medications in pediatric age group is still limited 

and physicians are still inclined to use the conventional 

treatment until enough evidence-based treatment options 

regarding safety and efficacy of newer agents as sole 

treatment in pediatric age population is approved. A lot of 

trials are underway because of recently FDA approval for 

children above 12 years of age.16-19 This study aims to 
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evaluate the safety and efficacy of ribavirin-free direct 

acting antivirals in thalassemic children with hepatitis C 

infection. 

 

PATIENTS AND METHODS 
This was a prospective observational study in an outpatient 

setting of the Children’s Hospital and the Institute of Child 

Health, Lahore. The adolescent patients between ages of 

12 and 18 years with the diagnosis of Thalassemia and 

Hepatitis C infection were recruited from June 2017 till 

May 2018. Children with HIV or hepatitis B virus co-

infection, children previously treated with interferon-based 

regimen or direct acting antivirals and children with 

cirrhosis were excluded. Informed written consent was 

taken by parents/guardians before the start of the study 

after explaining all the aims and objectives of the study.  

Procedure: Each patient underwent baseline complete 

blood count, liver and renal function tests and serum 

ferritin levels. HCV viral load and genotype were 

determined using reverse transcription polymerase chain 

reaction assay (Qiagen/Rotor gene) and genotype 

amplisense kit respectively at immunology laboratory of 

Children's hospital, Lahore. Virological response (HCV 

RNA) was assessed at baseline, week-four of treatment, 

end-of treatment and twelve weeks after cessation of the 

treatment. All patients with genotype 3 and un-typable 

genotypes received fixed dose combination of sofosbuvir 

(SOF) 400 mg and daclatasavir (DCV) 30 mg daily for 

twelve weeks and SOF 400 mg plus velpatasavir (VEL) 

100 mg for genotype 1 and genotype 4. No change was 

made in the treatment of the patients receiving iron-

chelating agent (desferoxamine/ deferiprone).  Data 

regarding side effects and treatment response was collected 

at baseline, four, twelve, and twenty-four weeks (twelve 

weeks after completion of therapy). Blood transfusion 

requirements (ml/month) was collected at each clinical 

visit. Previous blood transfusion requirement (ml/month) 

before starting treatment was also asked and compared 

with blood transfusion requirement during the treatment in 

each patient. In addition, patients were asked to visit any 

time in the hospital or to call by phone for reporting any 

side effect. The effectiveness of the treatment was assessed 

based upon the achievement of Rapid Virological 

Response  (HCV RNA < 15 IU/mL) at week 4 of the 

treatment, sustained virological response, (SVR) (HCV 

RNA < 15 IU/mL), twelve weeks after cessation of the 

treatment, and end of treatment response (ETR) (HCV 

RNA < 15 IU/mL) at the end of treatment. Virological 

relapse was defined as reappearance of Hepatitis C (HCV 

RNA > 15 IU/mL) in patient who achieved ETR.  

Occurrence of adverse event was noted as reported by the 

patients or on the basis of abnormal laboratory findings. 

Data analysis was performed and reported as 

mean±standard deviation (SD), median or proportions 

(percentages) as appropriate for the level of measurement 

and distribution of the variables. Wilcoxon Rank test was 

performed to compare pre-treatment and post-treatment 

laboratory variables. Statistical analysis was performed 

using SPSS version 20. 

 

RESULTS 
Twenty-one patients with transfusion dependent B-

thalassemia who developed hepatitis C infection were 

included. Among twenty-one patients, fifteen patients of 

Genotype 3 and three patients of un-typable genotype were 

treated with fixed doses of SOF (400 mg) and DCV (30 

mg) daily for 12 weeks. Thirteen patients (62%) were male 

and 8 patients (38%) were female. Mean age of the 

patients was 14.30 ±2.5 years, other parameters like 

durations of illness, mean ALT and ferritin level are 

summarized in Table 1. Two patients of genotype 1 and 

one patient of genotype 4 were treated with SOF (400 mg) 

and VEL (100mg) for 12 weeks. Table 2 depicts direct 

antivirals according to different genotypes. In 18 patients 

who received DCV plus SOF rapid virological response 

(RVR) was observed in 16 patients (89%). Two patients 

were unable to achieve RVR, one patient was 

noncompliant and second child had high baseline viral 

load (14,31383copies/ml). However, end of treatment 

response (ETR) was 100% (18/18).  Virological relapse 

was not seen in any patient and hence rate of sustained  

 

 
Table 1: Demographic and baseline characteristics children with 

HCV and thalassemia (N=21). 
Characteristics Results 

Male  13 (62%) 

Female 08 (38%) 

Age (years) 14±2.5 

Duration of illness (days) 198±107 

History of splenectomy  5 (23.8%) 

Serum ALT (IU/l) 115±55.3 

Serum ferritin (µg/ml) 5465±2517 
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Table 2: SVR for various direct acting antiviral regimen according to hepatitis C genotypes (N=21) 

Genotype No. of patients DAA regimen Treatment duration SVR 

1 2 Velpatasavir + Sofosbuvir  12 weeks 100% 

4 1 Velpatasavir + Sofosbuvir 12 weeks 100% 

3 15 Daclatasavir + Sofosbuvir  12 weeks 100% 

Untypeable 3 Daclatasavir + Sofosbuvir 12 weeks 100% 

 

 

virological response was 100%. In four (22%) children, 

blood transfusion requirement increased but only one 

patient required discontinuation of treatment after one 

month due to significantly increased transfusion 

requirements (increased from 700 ml/month to 1600 

ml/month) and severe pancytopenia, so changed to 

alternative regimen (velpatasavir plus sofosbuvir) with 

improvement of pancytopenia and blood transfusion 

requirements. There was significant decrease in serum 

ferritin level from 5465±2517 to 3093±1049 (p- value = 

0.000) and alanine amino transferase (p-value= 0.000) 

after completion of the antiviral treatment as shown in Fig 

1. Three patients received velpatasavir and sofosbuvir, 

RVR was 100% (n=3/3), and same was ETR and SVR as 

shown in Table 2. None of children required increased 

blood transfusion requirement, rather in two children 

transfusion requirements decreased by one week. 

Regarding other adverse events, no fatalities were reported 

during the period of the study. Majority of patients had 

mild side effects, nausea in 6/18 (33%) patients, fatigue 

and weakness was seen in 3/18 (16%) patients, increase 

transfusion requirement in 4/18 (22%) patients, headache 

in 2/18 (11%) patients, whereas one (5%) child developed 

severe pancytopenia. While in patients receiving 

velpatasavir and sofosbuvir therapy, no side effects were 

noted.  

 

DISCUSSION 
Hepatitis C in thalassemic patients is known to cause high 

mortality but there are very few studies in the pediatric 

population and this study attempts to contribute local data 

on use of DAA in children with thalassemia. The study 

employed sofosbuvir/daclatasvir in genotype 3 and un-

typeable genotypes and sofosbuvir/velpatasavir in 

genotype 1 and 4. The results showed that this 

combination is highly effective in the treatment of children 

with hepatitis C and thalassemia, though some children 

developed minimal adverse effects especially those 

receiving sofosbuvir and daclatasavir. Sustained 

virological response and end of treatment response was 

100% in patients receiving daclatasavir and sofosbuvir in 

this study. This is similar to study done by Mehta and 

coworkers on ten pediatric patients of thalassemia with 

hepatitis C genotype 3.20 In their study sustained 

virological response, rapid virological response and end of 

treatment response was100%. However, they used adult 

dose of DCV 60mg with SOF 400mg. Similar results were 

achieved in present study with half dose of DCV 30 mg 

plus full dose of SOF 400mg, as pharmacokinetic studies 

demonstrated that levels of SOF in adolescents were 

within the pre-defined pharmacokinetic equivalence when 

compared with adults from Phase 2 and 3 studies.21 

However there are no pharmacokinetic studies on 

daclatasavir dose in pediatrics. In present study rapid 

virological response was 89% in patients receiving 

daclatasavir and sofosbuvir but end of treatment response 

was 100%. Only Two children could not achieve rapid 

virological response, one remained non complaint in first 

month of treatment and the other had very high viral load 

(1431383copies/ml). Almost similar results were published 

by Mehta and colleagues in which two out of 10 patients 

did not achieve rapid virological response (RVR), both of 

patients had high viral load. El-Sayed and coauthors also 

reported 100% SVR by using daclatasavir  and  sofosbuvir 

in adult dose on adolescent age group.22 Their study was 

done on non-thalassemic patients. A study done by Yakoot 

and group on non-thalasemic patients of pediatric age 

group, by using sofosbuvir plus daclatasavir in adult doses 

in hepatitis C genotype 4, showed 96.7% sustained 

virological response. Only one child in their study did not 

achieve sustained virological response and lost to follow 

up after one month of treatment, however he did achieve 

rapid virological response.23 In present study, children 

receiving velpatasavir and sofosbuvir, rapid virological 

response, end of treatment response and sustained 

virological response was 100%. However only three 

children received velpatsavir and sofosbuvir. Regarding 

liver enzymes, alanine aminotransferase (ALT) showed 

significant improvement after treatment of hepatitis C, 

same results were shown by other authors.25 However in 

this study ALT was still above the normal value in some 

patients. This could be due to concomitant high iron 

overload. Regarding blood transfusion, 22% patients in 
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Figure 1: Trend of alanine aminotransferase (ALT in IU, vertical axis) pre and post treatment of HCV in 21 thalassemic children 

(horizontal axis) 

 

 

this study had increased transfusion requirements despite 

of ribavirin free treatment. Onali and group documented 

similar results with 8.7% of their patients receiving 

ribavirin-free direct antivirals developing anemia.24 

Authors could not find any other study in the indexed 

English literature done on non-thalassemic pediatric 

patients reporting anemia. This could be because of 

paucity of studies done on pediatric age group using 

daclatasavir and sofosbuvir. Study done by Mehta and 

coauthors on 10 thalassemic patients using sofosbuvir and 

daclatasavir with 7 patients in pediatric age range showed 

no evidence of anemia. In present study one child 

receiving daclatasavir plus ribavirin developed 

pancytopenia.  No other study could be traced reporting 

this side effect. Again, this may be due to only fewer 

studies performed on thalassemic patients. Other adverse 

events reported in this study were not severe enough to 

require discontinuation of therapy. Three children who 

received velpatsavir and sofosbuvir in this study did not 

show any side effects, rather in two of these children blood 

transfusion requirement improved. More studies with 

larger sample are needed to validate this observation and to 

confirm safety of velpatsavir and sofosbuvir in thalassemic 

children with hepatitis C. 

 

CONCLUSION 
This prospective study showed that ribavirin-free DAAs 

are safe and effective in adolescent aged thalassemic 

children with hepatitis C.  

 

REFERENCES 
1. Di Marco V, Capra M, Angelucci E, Borgna-Pignatti C, Telfer P, 

Harmatz P, et al. Management of chronic viral hepatitis in pa- tients 
with thalassemia: recommendations from an international panel. 

Blood. 2010; 116(16): 2875–83. 

2. Din G., Malik S., Ali I., Ahmed S., DastiJI. Prevalence of hepatitis 
C virus infection among thalassemia patients: A perspective from a 

multi-ethnic population of Pakistan. Asian Pac J Trop Med. 2014; 

7(S1): S127-33 

3. Lai ME, Origa R, Danjou F, Leoni GB, Vacquer S, Anni F, et al. 

Natural history of hepatitis C in thalassemia major: a long- term 

prospective study. Eur J Haematol. 2013; 90(6): 501-7. 
4. Triantos C, Kourakli A, Kalafateli M, Giannakopoulou D, Koukias 

N, Thomopoulos K, et al. Hepatitis C in patients with beta-

thalassemia major. A single-centre experience. Ann Hematol. 2013; 
92(6): 739-746. 

5. Ragab L, Helal S, Zaghloul N, El-Raziky M, Afifi R, Musallam 

KM, et al. Clinicovirologic analysis of hepatitis C infection in 
transfusion-dependent beta- thalassemia major children. Int J Lab 

Hematol. 2010; 32(2): 184-190. 

6. Angelucci E, Muretto P, Nicolucci A, Baronciani D, Erer B, Gaziev 
J, et al. Effects of iron overload and hepatitis C virus positivity in 

determining progression of liver brosis in thalassemia following 
bone marrow transplantation. Blood. 2002; 100(1): 17-21. 

7. Mancuso A, PerriconeG. Time to define a new strategy for 

management of hepatocellular carcinoma in thalassaemia? Br J 
Haematol. 2015; 168(2): 304-5. 

8. Di Marco V, Capra M, Gagliardotto F, Borsellino Z, Cabibi D, 

Barbaria F, et al. Liver disease in chelated transfusion-dependent 
thalassemics: the role of iron overload and chronic hepatitis C. 

Haematologica. 2008; 93(8): 1243–6. 

9. Prati D, Maggioni M, Milani S, Cerino M, Cianciulli P, Coggi G, et 
al. Clinical and histological characterization of liver disease in 

patients with transfusion-dependent beta-thalassemia. A multicenter 

study of 117 cases. Haematologica. 2004; 89(10): 1179–86. 
10. Voskaridou E, Ladis V, Kattamis A, Hassapopoulou E, Economou 

M, Kourakli A, et al. A national registry of haemoglobinopathies in 

Greece: deducted demographics, trends in mortality and affected 
births. Ann Hematol. 2012; 91(9): 1451–8. 

11. Paschos P, Vlachaki E, Pasvanti C, Sinakos E, Kalpaka A, 

Klonizakis P, et al. Safety and efficacy of combination therapy with 

0

20

40

60

80

100

120

140

Pre treatment ALT Post treatment ALT

A
L

T
 l

e
v
e
ls

 (
IU

)

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mancuso%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25146379
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perricone%20G%5BAuthor%5D&cauthor=true&cauthor_uid=25146379
https://www.ncbi.nlm.nih.gov/pubmed/25146379
https://www.ncbi.nlm.nih.gov/pubmed/25146379


114  Alvi et al 

© 2018 Fatima Jinnah Medical University, Lahore, Pakistan.  J Fatima Jinnah Med Univ 2018; 12: 110-114. 

pegylated interferon alpha-2a and ribavirin in treating patients with 

chronic hepati- tis C and beta-thalassaemia major: a Greek single-
center experience. Acta Haematol. 2011;126(4): 231–3. 

12. Harmatz P, Jonas MM, Kwiatkowski JL, Wright EC, Fischer R, 

Vichin- sky E, et al. Safety and efficacy of pegylated interferon 
alpha-2a and ribavirin for the treatment of hepatitis C in patients 

with thalassemia. Haematologica. 2008; 93(8): 1247–51. 

13. Kamal SM, Fouly AH, Mohamed MK, Hochnikos BW, Lamont FT, 
Gohary IS, et al. 585 Peginterferon alpha 2b therapy with and 

without ribavirin in patients with thalassemia, a randomized study. J 

Hepatol. 2006; 44(S2): S217. 
14. Inati A, Taher A, Ghorra S, Koussa S, Taha M, Aoun E, et al. 

Efficacy and tolerability of peginterferon alpha-2a with or without 

ribavirin in thalassaemia major patients with chronic hepatitis C 
virus infection. Br J Haematol. 2005; 130(4): 644–6. 

15. European Association for the Study of the Liver. Electronic address: 

easloffice@easloffice.eu. EASL recommendations on treatment of 
hepatitis C 2016. J Hepatol. 2017; 66(1): 153–94. 

16. Hezode C, Colombo M, Bourliere M, Spengler U, Ben-Ari Z, 

Strasser SI, et al. Elbasvir/Grazoprevir for patients with hepatitis c 
virus in- fection and inherited blood disorders: A phase III study. 

Hepatology. 2017; 66(3): 736–45. 

17. Biliotti E, Palazzo D, Serani M, Silvestri AM, Volpicelli L, Esvan 
R, et al. Interferon free antiviral treatment of chronic hepatitis C in 

patients affected by beta-thalassemia major. Ann Hematol. 2017; 

96(6): 1043–5. 
18. Mangia A, Sarli R, Gamberini R, Piga A, Cenderello G, Piazzolla 

V, et al. Randomised clinical trial: sofosbuvir and ledipasvir in 

patients with transfusion dependent thalassaemia and HCV 

genotype 1 or 4 infec- tion. Aliment Pharmacol Ther. 2017; 46(4): 
424–31. 

19. Nagral A, Sawant S, Nagral N, Parikh P, Malde P, Merchant R. 

Generic direct acting antivirals in treatment of chronic hepatitis c 
infection in patients of thalassemia major. J Clin Exp Hepatol. 2017; 

7(3): 172–8. 

20.  Mehta R , Kabrawala M, Nandwani S, Desai P, Bhayani V, Patel 
S, et al. Safety and Efficacy of Sofosbuvir and Daclatasvir for 

Hepatitis C Virus Infection in Patients with β-Thalassemia Major. J 

Clin Exp Hepatol. 2018; 8(1): 3-6. 
21. Balistreri WF, Murray KF, Rosenthal P, Bansal S, Lin CH, Kersey 

K, etal. The safety and effectiveness of ledipasvir–sofosbuvir in 

adolescents 12 to 17 years old with hepatitis C virus genotype 1 
infection. Hepatology. 2017; 66(2): 371-8. 

22. El-Sayed M, Hassany M, Asem N. A pilot study for safety and 

efficacy of 12 weeks sofosbuvir plus daclatasvir with or without 
ribavirin in Egyptian adolescents with chronic hepatitis C virus 

infection. J Hepatology. 2017; 66(1): S178. 

23. Yakoot M, El-Shabrawi MH, AbdElgawad MM, Mahfouz AA, 
Helmy S, Abdo AM, et al. Dual Sofosbuvir/Daclatasvir Therapy in 

Adolescent Patients With Chronic Hepatitis C Infection. J Pediatr 

Gastroenterol Nutr. 2018; 67(1): 86-9. 
24. Onali S, Maida IR, Balestrieri C, Arcadu F, Urru E, Porcu D, et al. 

Safety and Efficacy of Direct-Acting Antivirals in Transfusion-

Dependent Thalassemic Patients with Chronic Hepatitis C, Hepat 
Mon. 2018 ; 18(1):61453. 

 

mailto::%20easloffice@easloffice.eu
mailto::%20easloffice@easloffice.eu
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mehta%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29743790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kabrawala%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29743790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nandwani%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29743790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Desai%20P%5BAuthor%5D&cauthor=true&cauthor_uid=29743790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhayani%20V%5BAuthor%5D&cauthor=true&cauthor_uid=29743790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29743790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29743790
https://www.ncbi.nlm.nih.gov/pubmed/29743790
https://www.ncbi.nlm.nih.gov/pubmed/29743790

