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ABSTRACT 

Objective: This study aimed to observe the hematological side effects of sofosbuvir and ribavirin therapy in 

treatment of chronic hepatitis C (CHC) patients.  

Study Design: Descriptive study 

Place and Duration of Study: This study was conducted at the Outpatient Department of Gastroenterology, Nishtar 

Hospital Multan from October 2016 to March 2017. 

Materials and Methods: It included 117 treatment naive patients with CHC who were given combination therapy 

of Sofosbuvir and ribavirin. Patients complete blood picture was sent at the baseline and then repeated at 1 month 

and at 3 months. Drop in mean of all blood parameters was calculated. Cut-off for Significant Side effects were set 

as follows: Anemia (Hb<10gm/dL), Leukopenia (<4000 WBCs/mm3), Thrombocytopenia (<100,000 platelets/mm3). 

Data was analyzed using the SPSS version 17.  

Results: Out of 117 patients, 64 (54.7%) were females and 53 (45.3%) were males. Mean age of patients was 39.28 

± 11.23 years. Mean hemoglobin (Hb), total leukocyte count (TLC)  and platelets (PLT) before treatment were 12.51 

g/dL, 8.53 x103 /mcL and 273 x103 /mcL, respectively. Mean Hb and TLC kept on decreasing as the treatment 

progressed. The decrease in mean of WBC was statistically significant (p<0.001). Mean platelet count increased at 1 

month and decreased at 3 months. Significant side effects were observed as follows: anemia was seen in only 3.4% 

patients, leukopenia in 2.6% patients and thrombocytopenia in 0.8% patients. 

Conclusion: Hematological abnormalities are uncommon in sofosbuvir and ribavirin therapy 
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INTRODUCTION 

Due to high sustained virological response (SVR) 

rates, sofosbuvir-based regimens are currently a 

mainstay for hepatitis C virus (HCV) therapies. Chronic 

hepatitis C virus (HCV) infection affects 3% of the 

world’s population and 1.3% of the United States’ 

population.1,2 Approximately 130–150 million people 

globally have chronic hepatitis C infection (CHC).3 

Prevalence in Pakistan is approximately 4.8% and it is 

among the highest in the world3 with approximately 10 

million people infected with HCV.4,5 It is a leading 

cause of chronic liver disease, cirrhosis, and 

hepatocellular carcinoma (HCC), and is one of the most 

common causes of liver transplants in the United 

States.2  
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Treatment of CHC has undergone a revolution. 

Historically, the only therapy available for almost 25 

years was interferon in combination with ribavirin, 

which yielded inconsistent results and serious side 

effects.6 The discovery and subsequent development of 

direct-acting anti-virals (DAAs) heralded a marked 

improvement in rates of sustained virological response 

as well as quality of life.7–12 There has been much 

research on new anti-virals as add-on therapies to either 

pegylated interferon (pegIFN) and ribavirin or, more 

recently, as all oral DAA combination regimes. While 

interferon-based therapy is now largely being 

eliminated from the armamentarium of HCV 

management.13 

Hematological abnormalities14 such as anemia, 

neutropenia and thrombocytopenia are common during 

combination therapy with pegINF and ribavirin.5 The 

side effect profile of sofosbuvir plus ribavirin 

combination is much better. This study aims to look at 

the hematological side effects of sofosbuvir plus 

ribavirin combination in treatment of CHC patients. 

MATERIALS AND METHODS 

This is a retrospective descriptive study carried out at 

Nishtar Hospital Multan (NHM). Data was collected 
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from the Hepatitis Clinic, Outpatient Department of 

Gastroenterology, NHM from October 2016 to March 

2017. The inclusion criteria was all treatment naive 

patients who had CHC. Patients with Cirrhosis, HCC 

and those who had both hepatitis B & C were excluded 

from the study.  

Patients were given sofosbuvir plus ribavirin 

combination. Sofosbuvir was administered orally at a 

dose of 400 mg once daily along with ribavirin, which 

was administered orally as a divided dose according to 

body weight (1000 mg daily in patients with a body 

weight of <75 kg and 1200 mg daily in patients with a 

body weight of ≥75 kg).  

Patients complete blood picture was sent at the 

baseline, before the start of treatment and then repeated 

at 1 month and at 3 months. Mean of the different 

hematological parameters was calculated. A paired 

samples t-test was done to compare the differences in 

mean. A p value <0.05 was considered statistically 

significant. In our study cut-off values for Significant 

Side effects were set as follows:  Anemia 

(Hb<10gm/dL), Leukopenia (<4000 WBCs/mm3), 

Thrombocytopenia (<100,000 platelets/mm3). Data was 

analyzed using the SPSS version 17. 

RESULTS 

A total of 117 patients, 64 (54.7%) female and 53 

(45.3%) male, with chronic HCV infection were 

included in the study. The mean age of patients was 

39.28 ± 11.23 years with range of 17 to 69 years. Table 

1 shows the baseline demographic and clinical 

characteristic of study population. Mean Hb, TLC and 

PLT before start of treatment was 12.51 + 1.68 g/dL, 

8.53 + 2.27 x103 /mcL and 275 + 80.0 x103 /mcL, 

respectively.  

Table II shows the change in means of Hb, TLC and 

PLT before staring sofosbuvir and ribavirin 

combination therapy, and then at 1 month and 3 months 

of treatment. The mean Hb and TLC decreased as the 

treatment progressed. Hb decreased from 12.5 g/dL at 

baseline to 12.4 g/dL at 1 month and then 12.3 g/dL at 3 

months after starting treatment. TLC decreased from 

8.53 x103 /mcL at baseline to 8.33 x103 /mcL at 1 

month and then 7.31 x103 /mcL at 3 months of therapy. 

The mean of PLT showed a small increase at 1 month 

and then dropped to 273 x103/mcL at 3 months. A 

paired-samples T-test was done to compare the 

difference in means. There was a statistically significant 

difference between mean of TLC before starting 

treatment and at 1 month and 3 months (p<0.001). The 

difference in means of Hb and PLT, before and after 

starting treatment, were not statistically significant 

(p>0.1).  

Our study showed anemia in 4(3.4%) patients, 

leukopenia in 3 (2.6%) patients and thrombocytopenia 

in 1 (0.8%) patient (Table 3). 

Table No.I: Baseline demographic and clinical 

characteristic of patients (n=117) 

Characteristic n (%) 

Age (years) 
   Mean ± SD  

   Range  

 

39.28 ± 11.23 

17 to 69 

Gender 
   Male  

   Female  

 

53 (45.3) 

64 (54.7) 

Mean Baseline Hb (g/dL) 

   Male  

   Female 

12.51 + 1.68 

13.4 

11.8 

Previous Treatment Status 

   Treatment naive  

   Relapse  

   Non responder  

   Partial responders 

 

117 (100) 

0 

0 

0 

Table No.2: Mean of blood counts before and after 

starting sofosbuvir ribavirin therapy 

Variable Mean ± SD 

Hemoglobin g/dL 

   Baseline 

   At 1month 

   At 3 months 

   P value* 

 

12.51 + 1.68 

12.41 + 1.62 

12.3 + 1.62 

>0.1 

Total Leukocyte Count x103/mcL 

   Baseline 

   At 1month 

   At 3 months 

   P value* 

 

8.53 + 2.27 

8.33 + 2.46 

7.31+ 2.38 

<0.001 

Platelet Count x103/mcL 

   Baseline 

   At 1month 

   At 3 months 

   P value* 

 

275 + 80.0 

276+ 83.6 

273+ 85.1 

>0.1 

*Paired samples t-test done to compare the difference in 

means before and after starting treatment.                                                                                  

Table No.3: Treatment discontinuation and 

Significant Side Effects reported during the study 

period. 

Variable n (%) 

Discontinuation of treatment due to      

   side effects 

Significant Side Effects   
   Anemia (Hb<10gm/dL) 

   Leukopenia (<4000 WBCs/mm3) 

   Thrombocytopenia (<100,000  

   platelets/mm3) 

0 

 

 

4(3.4) 

3 (2.6) 

1 (0.8) 

DISCUSSION 

In this descriptive study the mean Hb and TLC 

continued to fall through the course of treatment. The 

mean decrease in TLC before and after treatment was 

statistically significant (P<0.001). Our study showed 

that the mean Hb dropped 0.2g/dL (from 12.5g/dL to 
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12.3g/dL) among patients receiving sofosbuvir and 

ribavirin. While Foster et al found that the median 

reduction in Hb level at the end of treatment was 2.0 

g/dL and 1.8 g/dL, respectively, among patients 

receiving sofosbuvir and ribavirin for 16 and 24 

weeks.15  

Pontali et al found anemia (Hb<10g/dL) in 12.9%, 

neutropenia (<1000 neutrophills/mm3) in 42.8% and 

thrombocytopenia (<100,000 platelets/mm3) in 39.1% 

of HIV-HCV co-infected patients undergoing pegylated 

interferon and ribavirin treatment.16 Our study showed 

anemia in only 4(3.4%) patients, leukopenia in 3 (2.6%) 

patients and thrombocytopenia in 1 (0.8%) patient. The 

severe side effect profile of the above mentioned study 

was not only due to interferon based therapy but also 

due to the fact that the sample was co-infected with 

HIV as well. A local study at Rawalakot on 

hematological side effects of pegIFN and ribavirin 

found that the mean Hb and TLC kept on decreasing 

until 3 months and PLT until 4 months and then 

improved. 19 

Discontinuation of treatment in CHC patients due to 

severe adverse effects in clinical trials was 1 % 

in sofosbuvir plus RBV groups and 2% 

in sofosbuvir plus pegIFN and RBV groups. 17 In our 

study there was not a single patient who discontinued 

treatment due to severe side effects. This clearly shows 

the safety profile of sofosbuvir and ribavirin 

combination as compared to pegylated interferon and 

ribavirin treatment. 

In our study 4 (3.4%) patients had a drop in hemoglobin 

to less than 10 g/dL, but none had hemoglobin less than 

8.5 g/dL. This was similar to another study where four 

patients, all in the 24-week sofosbuvir plus RBV group, 

had at least one hemoglobin level of <10g/dL, but none 

had hemoglobin <8.5g/dL.18 

The above discussion clearly depicts that sofosbuvir 

and ribavirin combination is much safer than the 

pegIFN plus ribavirin or sofosbuvir plus pegIFN and 

ribavirin combination. Our study had few limitations. 

We had a small sample size and our sampling method 

was non-probability sampling. 

CONCLUSION 

Hematological abnormalities such as a decrease in 

hemoglobin, leukocytes and platelets are quite 

uncommon and mild in sofosbuvir and ribavirin 

therapy, as compared to Interferon based combination 

therapies. 

Author’s Contribution: 

Concept & Design of Study: Waseem Sarwar Malghani 

Drafting:                               Anum Khakwani 

Data Analysis:            Farooq Mohyud Din Chaudhary 

Revisiting Critically:            Asma Tameez ud Din 

Final Approval of version:   Waseem Sarwar Malghani 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

REFERENCES 

1. Armstrong GL, Wasley A, Simard EP, McQuillan 

GM, Kuhnert WL, Alter MJ. The prevalence of 

hepatitis C virus infection in the United States, 

1999 through 2002. Ann Int Med 2006;144(10): 

705-714. https://doi.org/10.7326/0003-4819-144-

10-200605160-00004 PMid:16702586 

2. Verna EC, Brown RS. Hepatitis C and liver 

transplantation: enhancing outcomes and should 

patients be retransplanted. Clinics in liver disease 

2008;12(3): 637-659. https://doi.org/10.1016/j. 

cld.2008.03.010 PMid:18625432                                                                  

3. World Health Organization, Hepatitis C factsheet. 

Available at: http://www.who.int/mediacentre/ 

factsheets/fs164/en/ 

4. Raja NS, Janjua KA. Epidemiology of hepatitis C 

virus infection in Pakistan. J Microbiol Immunol 

Infect 2008;41:48. 

5. Waheed Y. Effect of interferon plus ribavirin 

therapy on hepatitis C virus genotype 3 patients 

from Pakistan: Treatment response, side effects and 

future prospective. Asian Pac J Trop Med 

2015;8:85-9. 

6. Manns MP, McHutchison JG, Gordon SC, et al. 

Peginterferon alfa-2b plus ribavirin compared with 

interferon alfa-2b plus ribavirin for initial treatment 

of chronic hepatitis C: a randomised trial. Lancet 

2001; 358:958–65. 

7. Fried MW, Buti M, Dore GJ, et al. Once-daily 

simeprevir (TMC435) with pegylated interferon 

and ribavirin in treatment-na€ ıve genotype 1 

hepatitis C: the randomized PILLAR study. 

Hepatol 2013; 58:1918–29. 

8. Gane EJ, Stedman CA, Hyland RH, et al. 

Nucleotide polymerase inhibitor sofosbuvir plus 

ribavirin for hepatitis C. N Engl J Med 2013;368: 

34–44. 

9. Chayama K, Takahashi S, Toyota J, et al. Dual 

therapy with the nonstructural protein 5A inhibitor, 

daclatasvir, and the nonstructural protein 3 protease 

inhibitor, asunaprevir, in hepatitis C virus genotype 

1b-infected null responders. Hepatol 2012;55: 

742–8. 

10. McHutchison JG, Lawitz EJ, Shiffman ML, et al. 

Peginterferon alfa-2b or alfa-2a with ribavirin for 

treatment of hepatitis C infection. N Engl J Med 

2009; 361: 580–93. 

11. Poynard T, Colombo M, Bruix J, et al. 

Peginterferon alfa-2b and ribavirin: effective in 

patients with hepatitis C who failed interferon alfa/ 

ribavirin therapy. Gastroenterol 2009;136: 

1618–28.e2. 

12. Kwong AD, McNair L, Jacobson I, George S. 

Recent progress in the development of selected 

http://europepmc.org/articles/PMC4188929;jsessionid=4C569FAFA5D1E2A5C1C60579FA1E0CC0
http://europepmc.org/articles/PMC4188929;jsessionid=4C569FAFA5D1E2A5C1C60579FA1E0CC0


Med. Forum, Vol. 28, No. 8 46 August, 2017 

hepatitis C virus NS3.4A protease and NS5B 

polymerase inhibitors. Curr Opin Pharmacol 2008; 

8: 522–31. 

13. Gentile I, Buonomo AR, Zappulo E, et al. 

Asunaprevir, a protease inhibitor for the treatment 

of hepatitis C infection. Ther Clin Risk Manag 

2014; 10: 493–504. 

14. Refaat B, El-Shemi AG, Ashshi A, Azhar E. 

Vitamin D and chronic hepatitis C: effects on 

success rate and prevention of side effects 

associated with pegylated interferon-alpha and 

ribavirin. Int J Clin Exp Med 2015;8:10284-303. 

15. Foster GR, Pianko S, Brown A, Forton D, Nahass 

RG, George J, et al. BOSON Study Group. 

Efficacy of sofosbuvir plus ribavirin with or 

without peginterferon-alfa in patients with hepatitis 

C virus genotype 3 infection and treatment-

experienced patients with cirrhosis and hepatitis C 

virus genotype 2 infection. Gastroenterol 2015 

Nov;149(6):1462-70.  

16. Pontali E, Angeli E, Cattelan AM, Maida I, Nasta 

P, Verucchi G, et al. Cytopenias during  treatment  

of HIV-HCV-coinfection with pegylated interferon 

and ribavirin: safety analysis of the OPERA study. 

Antivir Ther. 2015;20(1):39-48.  

17. Keating GM, Vaidya A. Sofosbuvir: first global 

approval. Drugs 2014;74(2):273-82. 

18. Ruane PJ, Ain D, Stryker R, Meshrekey R, 

Soliman M, Wolfe PR, et al. Sofosbuvir plus 

ribavirin for the treatment of chronic genotype 4 

hepatitis C virus infection in patients of Egyptian 

ancestry. J Hepatol 2015;62(5):1040-6.  

19. Hematological side effects of pegylated interferon 

alpha 2a and ribavirin therapy at Sheikh Khalifa 

Bin Zaid Hospital, Rawalakot, Pakistan. Shazia 

Siddiq, Faiza Batool, Kausar Malik. RMJ 2016; 

41(3): 280-282. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Foster%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=26248087
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pianko%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26248087
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brown%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26248087
https://www.ncbi.nlm.nih.gov/pubmed/?term=Forton%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26248087
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nahass%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=26248087
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nahass%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=26248087
https://www.ncbi.nlm.nih.gov/pubmed/?term=George%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26248087
https://www.ncbi.nlm.nih.gov/pubmed/?term=BOSON%20Study%20Group%5BCorporate%20Author%5D
https://www.ncbi.nlm.nih.gov/pubmed/26248087
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pontali%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24831457
https://www.ncbi.nlm.nih.gov/pubmed/?term=Angeli%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24831457
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cattelan%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=24831457
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maida%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24831457
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nasta%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24831457
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nasta%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24831457
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verucchi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24831457
https://www.ncbi.nlm.nih.gov/pubmed/24831457
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keating%20GM%5BAuthor%5D&cauthor=true&cauthor_uid=24442794
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaidya%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24442794
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keating+GM%2C+Vaidya+A.+Sofosbuvir%3A+first+global+approval.+Drugs.+2014%3B74%3A273%E2%80%93282.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruane%20PJ%5BAuthor%5D&cauthor=true&cauthor_uid=25450208
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ain%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25450208
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stryker%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25450208
https://www.ncbi.nlm.nih.gov/pubmed/?term=Meshrekey%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25450208
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soliman%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25450208
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wolfe%20PR%5BAuthor%5D&cauthor=true&cauthor_uid=25450208
https://www.ncbi.nlm.nih.gov/pubmed/25450208

