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Introduction

Hepatitis C virus (HCV) infection is an important cause 

of chronic liver disease that may lead to cirrhosis and 

hepatocellular carcinoma.1,2 The primary goal of anti-HCV 

therapy is the permanent eradication of the virus, or a sustained 

viral response (SVR), which is equivalent to cure. Presently, 

the most effective treatment for chronic HCV infection is the 

combination of pegylated interferon (PEG-IFN) and ribavirin 

(RBV). This combination antiviral therapy provides a SVR in 

approximately 50% of patients,3 preventing HCV infection 

complications.4,5 Although ribavirin’s mechanism of action 

has not been fully elucidated, this nucleoside analogue has 

been shown to increase the antiviral effect of interferon (IFN) 

in HCV treatment in a dose-dependent manner.6 Therefore, 

improving tolerability and adherence to the optimal dose of 

RBV in HCV infected patients is crucial to ensure high SVR 

rates. In addition, RBV pre-treatment has been tested in cases 

of chronic hepatitis C and shown to increase the efficacy of 

IFN.7 Compliance during treatment and the dose of RBV are 

important factors for achieving SVR. Particularly, maintaining 

RBV dose is critical in patients with chronic hepatitis C who are 

treatment naive or who did not respond to a previous course 

of antiviral therapy.8-10 Several data indicate that the dose of 

RBV is very important in preventing relapse.8 A recent study 

demonstrated that patients treated with a weight-based RBV 

had a lower relapse rate than patients receiving fixed doses, 

especially in patients with high body weight.11

Despite this fundamental role of RBV, many aspects of the 

mechanism of action and of the optimal dose and duration of 

therapy remain to be defined. Some potential off-label use of this 

drug in more difficult-to-treat subjects has been proposed.12 A 

case of induction with RBV for six weeks before retreatment of  

a HCV infected relapsing patient is described below.
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A B S T R A C T

In this case, a new possible strategy for treatment of hepatitis C virus (HCV) relapsing 

patients is described. The target of anti-HCV therapy is sustained viral response, but 

strategies for improving sustained viral response in relapsing patients would be useful, 

and ribavirin is crucial for obtaining viral response. Six weeks of induction therapy with 

ribavirin were used to improve efficacy of standard combined antiviral therapy in a patient 

relapsing to standard therapy. In the present case, the patient had undergone a retreatment 

with the same regimen with the exception of the six-week induction period with ribavirin. 

Use of induction therapy with ribavirin in this case has allowed for a sustained viral 

response without prolonging the interferon exposure time in retreatment.
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Case presentation

A 61 year-old white female was casually detected with 

HCV infection in 2006 by physician screening. The patient 

showed aspartate aminotransferases (AST) and alanine 

aminotransferases (ALT) serum levels within the normal 

range or slightly raised in the previous 12 months (< 2 

normal range), WBC 6,700 cell/mmc and normal leukocyte 

formula,  Hb 14.1 g/dL,  PLT 218,000 cell/mmc, and  

HCV-RNA > 500,000 UI/mL, genotype 2a. She had hypertension 

under treatment with good control of blood pressure, body 

mass index (BMI) 34.2 kg/m2, total cholesterol 224 mg/dL, 

HDL 65 mg/dL, triglycerides 163 mg/dL, AST 31 U/L, and ALT 

32 U/L. It was decided to start treatment of HCV infection 

with PEG-IFNα2A 180 μg weekly plus RBV 1,200 mg/day 

(13.3 mg/kg/day) for 24 weeks. After one month of therapy, 

a rapid virological response was observed: transaminases 

were AST 30 U/L, ALT 36 U/L, and Hb dropped to 10.6 g/dL.  

Therapy was continued without changes and at the end 

of the treatment she presented a negative HCV-RNA, AST 

and ALT in normal ranges, and Hb 10.2 g/dL. Patient did not 

report missing any dose of RBV during control visits and the 

pill count confirmed this report.

However, one month after the end of antiviral therapy, 

she presented with HCV-RNA positive, AST 45 U/L, ALT  

53 U/L, and Hb 12.2 g/dL. At the three months follow-up, the 

patient showed HCV-RNA > 500,000 UI/mL and Hb 14 g/dL.

Because the patient was strongly motivated to undergo 

a new treatment, retreatment with off-label use of RBV was 

chosen. A clinical control after six months showed HCV-RNA 

> 500,000 UI/ml, AST 41 U/L, ALT 53 U/L, Hb 13.7 g/dL, and 

BMI 34 kg/m2. Therapy started with 13.3 mg/Kg/day of RBV 

alone for six weeks, followed by PEG-IFNα2A 180 μg weekly 

plus RBV 13.3 mg/Kg/day for 24 weeks. After six weeks of RBV 

alone, before starting combined therapy with PEG-IFN plus 

RBV, the patient had HCV-RNA 125,000 UI/mL, ALT 36 U/L, 

AST 38 U/L, Hb 10.7 g/dL, total cholesterol 211 mg/dL, HDL  

83 mg/dL, triglycerides 91 mg/dL. After one month of combined 

antiviral therapy, negative HCV-RNA, transaminases in the 

normal range, and Hb 10.4 mg/dL were observed. At the end 

of treatment, HCV-RNA was negative, Hb 9.5 g/dL, and AST 

and ALT were in normal range. Epoietin was neither used in 

the first nor in the second treatment course.

Six months after the end of anti-HCV therapy, the patient 

had normal aminotransferases serum levels and a sustained 

viral response.

Discussion

In this case a new possible strategy for treating relapsing 

patients is described. Six-week induction therapy with RBV 

was used to improve efficacy of the standard combined 

antiviral therapy. RBV is a direct antiviral agent but has 

also been shown to modulate immune response. RBV 

inhibits inosine 5’ monophospate dehydrogenase, which is 

responsible for the intracellular synthesis of guanine, and 

consequentially reduces RNA viral replication.13 Furthermore, 

a recent study suggests that RBV potentiates the anti-HCV 

effect of IFN, augmenting the induction of interferon-

stimulated genes in patients treated for HCV infection.14 

Merli et al. indicate that RBV pre-treatment increased the 

tolerability of the antiviral therapy, and improved its efficacy 

in liver transplant patients.15

In this patient, the six-week induction therapy with RBV 

produced a slight decline of HCV-RNA plasma level, and it may 

be hypothesized that this strategy enhanced viral clearance 

during combination therapy. Use of induction therapy with 

RBV in this case seemed to assure a good adherence to 

combination treatment, probably because it makes the side-

effects of the two drugs asynchronous, which might improve 

patient’s compliance. on the basis of RBV pharmacokinetics, 

a six-week RBV pre-treatment could optimize the preparation 

of the hepatic cell machinery to IFN activity. In this patient 

RBV monotherapy was capable of significantly reducing  

HCV-RNA levels, in accordance with the literature.16,17

A particularity in the present case is that the patient had 

undergone retreatment with the same regimen, with the 

exception of induction for six weeks with RBV. Currently, 

relapsing patients are treated for a longer period with 

combination therapy to improve the success rate, because 

it is known that patients retreated with the same regimen, 

even if the type of interferon is changed, have a very low 

response rate.18

RBV pre-treatment improved efficacy in this HCV relapsing 

patient. Moreover, HCV-RNA decline during pre-treatment with 

RBV allows one to make an useful prediction about treatment 

results. In the present case the patient had undergone a 

re-treatment with the same regimen with the exception of 

induction with six weeks of RBV. In conclusion, if further 

studies should confirm this observation, there would be a 

reduction of the combination therapy time, of these patients’ 

management costs, and of drug-induced adverse events. 

Randomized trials are needed to confirm the effectiveness 

of this RBV induction therapy strategy, which may be an 

important new method to achieve SVR in HCV-infected 

relapsing patients. 

Conflict of interest

All authors declare to have no conflict of interest.

R E F E R E N C E S

 1. Poynard T, Yuen MF, Ratziu V, Lai CL. Viral hepatitis C. 

Lancet. 2003;362:2095-100.

 2. Kumada T, Toyoda H, Kiriyama S, et al. Long-term follow-

up of patients with hepatitis C with a normal alanine 

aminotransferase. J Med Virol. 2009;81:446-51.

 3. Zeuzem S, Berg T, Moeller B, et al. Expert opinion on the 

treatment of patients with chronic hepatitis C. J Viral Hepat. 

2009;16:75-90.

 4. Bruno S, Stroffolini T, Colombo M, et al. Sustained virological 

response to interferon-alpha is associated with improved 

outcome in HCV-related cirrhosis: a retrospective study. 

Hepatology. 2007;45:579-87.



  BRAZ J INFECT DIS. 2012;16(3):297-299 299

 5. Ueno Y, Sollano JD, Farrell GC. Prevention of hepatocellular 

carcinoma complicating chronic hepatitis C. J Gastroenterol 

Hepatol. 2009;24:531-6.

 6. Abenavoli L, Mazza M, Almasio PL. The optimal dose of 

ribavirin for chronic hepatitis C: From literature evidence to 

clinical practice: The optimal dose of ribavirin for chronic 

hepatitis C. Hepat Mon. 2011;11:240-6.

 7. ogawa K, Hige S, Nakanishi M, et al. Immunological and 

mutagenic actions of ribavirin monotherapy preceding 

combination therapy with interferon for patients with 

chronic hepatitis C. Antivir Ther. 2009;14:513-22.

 8. Falasca K, Ucciferri C, Mancino P, Gorgoretti V, Pizzigallo E, 

Vecchiet J. Use of epoetin beta during combination therapy 

of infection with hepatitis c virus with ribavirin improves a 

sustained viral response. J Med Virol. 2010;82:49-56.

 9. Ucciferri C, Falasca K, Mancino P, De Tullio D, 

Pizzigallo E, Vecchiet J. High dose of erythropoietin in 

management of interferon/ribavirin induced anemia. 

Hepatogastroenterology. 2007;54:2181-3.

10. Mancino P, Falasca K, Ucciferri C, Pizzigallo E, Vecchiet J. 

Use of hematopoietic growth factor in the management 

of hematological side effects associated to antiviral 

treatment for HCV hepatitis. Mediterr J Hematol Infect Dis. 

2010;2:e2010003.

11. Jacobson IM, Brown RS Jr., Freilich B, et al. Peginterferon 

alfa-2b and weight-based or flat-dose ribavirin in chronic 

hepatitis C patients: a randomized trial. Hepatology. 

2007;46:971-81.

12. Brillanti S, Mazzella G, Roda E. Ribavirin for chronic hepatitis 

C: and the mystery goes on. Dig Liver Dis. 2011;43:425-30.

13. Mori K, Ikeda M, Ariumi Y, Dansako H, Wakita T, Kato N. 

Mechanism of action of ribavirin in a novel hepatitis C virus 

replication cell system. Virus Res. 2011;157:61-70.

14. Thomas E, Feld JJ, Li Q, Hu Z, Fried MW, Liang TJ. Ribavirin 

potentiates interferon action by augmenting interferon-

stimulated gene induction in hepatitis C virus cell culture 

models. Hepatology. 2011;53:32-41.

15. Merli M, Giannelli V, Gentili F, et al. Ribavirin priming 

improves the virological response to antiviral treatment 

in transplanted patients with recurrent hepatitis C: a pilot 

study. Antivir Ther. 2011;16:879-85.

16. Pawlotsky JM, Dahari H, Neumann AU, et al. Antiviral 

action of ribavirin in chronic hepatitis C. Gastroenterology. 

2004;126:703-14.

17. Zoulim F, Haem J, Ahmed SS, et al. Ribavirin monotherapy in 

patients with chronic hepatitis C: a retrospective study of 95 

patients. J Viral Hepat. 1998;5:193-8.

18. Tamori A, Kioka K, Kurai o, et al. Favorable factors for re-

treatment with pegylated interferon alpha2a plus ribavirin in 

patients with high viral loads of genotype 1 hepatitis C virus. 

Hepatol Res. 2011;41:1169-77.


