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4)Abstract  

Patients with recurrent hepatitis C (HCV) infection post liver-transplant can be difficult to treat 

safely and effectively.  A prior (COSMOS) study in non-transplant HCV patients, using 

sofosbuvir plus simeprevir, had high efficacy and tolerability in treating HCV genotype 1 

patients, even prior non-responders to interferon therapy and those with cirrhosis.   Our aim was 

to evaluate the efficacy of sofosbuvir and simeprevir in genotype 1 HCV post-liver transplant 

patients.   

In this prospective, observational study, patients received sofosbuvir 400mg plus simeprevir 

150mg daily for 12 weeks without ribavirin.  The primary endpoint was a sustained virologic 

response 12 weeks after the end of therapy. 

Forty-two patients completed treatment.  Twenty-six percent started treatment <6 months post-

liver transplant.  Nineteen percent of the included patients had cirrhosis, 14% with 

decompensation. At week 4 on treatment, 21% of patients had detectable virus but at the end of 

treatment, 100% were undetectable.  Twelve weeks after the end of treatment, 95% of patients 

had undetectable hepatitis C.  The regimen was generally well tolerated.  

Conclusion:  The oral regimen of sofosbuvir plus simeprevir without ribavirin is efficacious and 

well tolerated in the treatment of genotype 1 hepatitis C patients post-liver transplant.    

 

5) Key Words: liver transplant, hepatitis C, direct acting anti-viral agents, sofosbuvir, simeprevir  

 

 



A
cc

ep
te

d
 A

rt
ic

le
 

This article is protected by copyright. All rights reserved. 

6) Dr. Graham Barnard 
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Introduction: Hepatitis C (HCV) is a leading cause of liver transplantation (LT) in the United 

States (1) and carries a worse prognosis after transplant compared to several other underlying 

causes of liver disease (2).  Persistence of HCV viremia after LT is essentially universal. A 

chronic hepatitis develops in 62-80% of patients, cirrhosis recurs in 30% within 5 years (3,4), 

and 20%  require repeat LT (5,6).  Up to 9% of LT for HCV develop an aggressive post 

transplant course, fibrosing cholestatic hepatitis, with a high mortality (7). HCV eradication post-

LT improves fibrosis and patient survival (1).  Given their often complex medical regimens, 

susceptibility to graft rejection, anemia, marrow suppression and frequent renal insufficiency 

(RI), post LT HCV patients can be difficult to treat with conventional interferon/ribavirin-based 

regimens. RI is common after LT. A serum creatinine >1.6 mg/dL is found in >75% of LT 

recipients after >3 years of follow up.  Given all of the above factors, there is some urgency in 

finding safe and effective regimens for HCV eradication soon post-LT including in the presence 

of RI.  Recently, in non-transplant patients, regimens including sofosbuvir (Sovaldi, Gilead, 

Foster City, CA), an NS5B nucleotide polymerase inhibitor, have produced a sustained 

virological response (SVR) close to 100% in the treatment of HCV without the need for 

pegylated-interferon (8-11).  Results from the COSMOS study (12) demonstrated high efficacy 

and good tolerability in the treatment of HCV genotype 1 patients using sofosbuvir in 



A
cc

ep
te

d
 A

rt
ic

le
 

This article is protected by copyright. All rights reserved. 

combination with the NS3 protease inhibitor simeprevir (Olysio, Janssen, Titusville, NJ) with 

and without ribavirin. The cohort with cirrhosis included prior null responders and achieved an 

SVR12 of 94%.. The outcome of HCV treatment with sofosbuvir and simeprevir without 

ribavirin in post-liver transplant patients is unclear. The aim of our prospective, observational 

study was to evaluate at a single center the safety and efficacy of sofosbuvir plus simeprevir for 

genotype 1 HCV patients post LT, including those recently transplanted, with renal 

insufficiency, and with cirrhosis including decompensation.  

Methods 

Study Design and Population. This was a prospective, observational single center study. The 

study protocol (H-4804) was approved by the Institutional Review Board at the University of 

Massachusetts Medical Center.  Adult patients were included in the study if they had a living or 

deceased donor LT for genotype 1 HCV cirrhosis between 2002-2014 and had recurrent HCV. 

Other inclusion criteria included patients who were naïve to HCV treatment, had partial response 

to or relapse after prior interferon-based treatment pre- or post-LT, had compensated or 

decompensated cirrhosis, and those with chronic renal insufficiency even on hemodialysis.  The 

first forty four consecutive patients who were newly transplanted or encountered in the liver 

transplant clinic during routine follow-up were enrolled in the study. Exclusion criteria included 

active malignancy, infection with HIV, chronic hepatitis B, and active alcohol or substance 

abuse. Patients were also excluded if their health insurance denied coverage of the medications. 

None of the initial forty four patients met exclusion critera and therefore all were included in the 

study. Genotype and viral titers were verified prior to the initiation of therapy.  
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 Forty four patients were offered treatment. All were initially included and treated with the oral 

regimen of sofosbuvir 400mg and simeprevir 150mg daily for 12 weeks without ribavirin. Two 

patients were excluded from analysis. One (2.3%) of these patients stopped the medications after 

2 weeks because of “flu-like” symptoms that persisted after discontinuation, and another patient 

did not return for follow up after 8 weeks on therapy.  Forty two patients (95.5%) reached end of 

treatment (EOT) and were included in the study for analysis. 

Definition and ascertainment of outcome. “Undetectable” HCV PCR Quantitative (Quant) test 

was defined as viral load <15 IU/mL (COBAS AmpliPrep Taqman HCV test version 2, limit of 

detection 15 IU/ml) and was assessed at the end of week 4 of treatment (rapid virologic response 

or RVR).  This viral load detection level is under the detection level of 25 IU/mL recommended 

by the AASLD guidelines for the assessment of viral response. Patients achieving an RVR 

received a standard total 12 week treatment course (EOT).  For those not achieving an RVR, the 

HCV Quant was checked weekly until negative. These patients then received additional 

medications to receive 8 weeks of therapy after they achieved an undetectable HCV to get a true 

“EOT” sample. For those not achieving RVR, treatment duration was therefore extended an 

additional 2-4 weeks. The HCV titer was then checked at 4, 12, and 24 weeks after finishing 

therapy to determine the SVR4, SVR12, SVR24 response rates respectively.  The major efficacy 

endpoint was the percentage of patients with undetectable HCV PCR 12 weeks after the end of 

treatment.  Additional efficacy end-points were rates of undetectable HCV at week 4 on 

treatment, at EOT, SVR4 and for those patients out far enough, SVR24.  

Monitoring for adverse events and immunosuppression changes. Patients were followed 

regularly in the LT clinic by the transplant pharmacist, hepatologists, and nurse coordinators. 

New symptoms or adverse events which developed during treatment were considered possibly 
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attributable to the DAAs. Adjustments to immunosuppressive medication doses were made as 

judged clinically necessary. Immunosuppression levels, complete blood counts, and 

comprehensive metabolic panels were obtained 1 and 4 weeks after starting sofosbuvir and 

simeprevir, and shortly after the end of treatment. Patients treated after a recent LT had more 

frequent laboratory checks as per post LT protocol.  

Results 

Patient Characteristics.   Forty-two GT1 HCV post-LT patients started treatment between 

December 13, 2013 and September 30, 2014 and had data available at the end of therapy, EOT.  

All except 2 were transplanted at this center.  Between 2002-2014, 423 deceased or living donor 

liver transplants were performed at UMass Memorial Center. Thirty-nine percent (164) of the 

LTs were done for HCV related cirrhosis, and 71% (117) of the patients transplanted for HCV 

had genotype 1a or 1b. Recurrent HCV was universal after transplant. Sixty-four percent (75) of 

the post LT genotype 1 HCV patients were still alive at the start of the study. The first 

consecutive eligible 44 patients (59%) were offered treatment with sofosbuvir and simeprevir 

and were included in the study. A few remaining post LT genotype 1 HCV patients were treated 

with sofosbuvir and simeprevir but not included in the study because they had not completed 

treatment by the submission of this manuscript.  

The patient characteristics are shown in Table 1.  Median time interval between LT and 

initiation of sofosbuvir and simeprevir was 28 months, and 26% (11 patients) started treatment 

six months or less after LT.  At the start of treatment, 19% (8 patients) had advanced fibrosis 

diagnosed by either a liver biopsy with at least 5/6 fibrosis (Ishak) or imaging demonstrating 

cirrhosis and portal hypertension. The mean MELD score in this group was 12. Fourteen percent 
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(6 patients) had decompensation with either ascites or variceal bleed. Seventeen percent (7 

patients) were listed or evaluated for re-transplantation. One patient (2.4%) underwent re-

transplant 4 months after living donor liver transplant and continued treatment during re-

transplant. Another patient (2.4%) was re-transplanted <1 month after achieving SVR12.   

Treatment response, RVR and SVR.  All forty-two patients completed treatment and are at 

least 12 weeks post-treatment. Seventy-nine percent (33 patients) had no detectable virus at week 

4, while 21% (9 patients) did not achieve an RVR. All 42 patients reached EOT and had 

undetectable HCV. Forty of 42 (95%) were undetectable for SVR 4 and SVR12. One patient 

(2.4%) relapsed within 4 weeks and another patient (2.4%) had an undetectable viral load at EOT 

but has not returned to obtain blood work for SVR 4 or 12 (see Figure 1). The patient who 

relapsed has cirrhosis and the other patient who did not return for blood work did not have 

evidence of advanced fibrosis (see Figure 2). Of the 8 patients with known advanced fibrosis, 

87.5% achieved SVR 12. Of the remaining 34 patients without known advanced fibrosis, 97% 

achieved SVR 12. The difference in the SVR 12 rate between the two groups was not statistically 

significant (p=0.10 chi squared test). 

Patients not attaining RVR.  Twenty-one percent (9 patients) had a detectable HCV PCR 

Quant at week four of treatment. Their treatment course was individualized and extended to 8 

weeks beyond the date that their viral load became undetectable. Their total duration of treatment 

was therefore 14-16 weeks (mean 15 weeks).  Of the nine patients who did not clear HCV by 4 

weeks of therapy, 56% (5) were within one year of LT. The remaining 44% (4 patients) were at 

least 2 years post-LT. Of the 9 patients who had detectable HCV PCR at week 4 of treatment, 

33% (3 patients) had been unsuccessfully treated with interferon based regimens in the past. 

None of the patients had cirrhosis. The median starting HCV titer of those 9 patients detectable 
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at wk4 (1.49 million IU/mL, range 0.10 – 82.5 million IU/mL) was similar to those 33 achieving 

RVR (1.77 million IU/mL, range 0.03 – 32.3 million IU/mL).   

Changes to Immunosuppression  

The majority of patients (88%) were on tacrolimus-based immunosuppression, 7.1% (3 patients) 

were on cyclosporine, and 4.8% (2 patients) on rapamune based therapy.  During HCV 

treatment, 26.2% (11 patients) required tacrolimus dose changes. Of the patients requiring 

tacrolimus dose changes, 55% were within a year of LT.  Sixty-four percent of the patients 

requiring tacrolimus dose changes required a decrease in their immunosuppression dose. The 

remaining 36% required several minor changes to their tacrolimus dose. After completing the 

sofosbuvir and simeprevir medications, 12% (5 patients) required readjustment of their 

tacrolimus dose. Eighty percent of these changes were an increase to the tacrolimus dose. 

Overall, adjustments to the tacrolimus doses were similar to the usual practices in post-LT 

patients. None of the patients on rapamune or cyclosporine required changes to their 

immunosuppression doses.  

Safety and tolerability 

Most patients (74%) tolerated the DAAs well with minimal side-effects (see table 2). During 

treatment, 33% (14 patients) had adverse effects including confusion, transient increase in 

aminotransferases, pneumonia, edema, fatigue, fever, rash, shingles, joint pain, clostridium 

difficile infection, bacteremia, and pulmonary embolus (PE). The PE occurred in one patient who 

was less than 1 month post LT. However, it is unknown if the symptoms and adverse events 

were related to the sofosbuvir and simeprevir. The most common side-effect was a mild transient 

rash in 12% (5 patients).  None of the patients required dose reduction or discontinuation of the 
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sofosbuvir or simeprevir.  No patients experienced acute cellular or humoral rejection. One death 

occurred 4 months after finishing a full treatment course and was thought not to be related to the 

HCV medications.  

Patients were followed for changes in renal function. Sixty-nine percent (29 patients) had an 

initial GFR <60, 1 of whom (2.4%) was on hemodialysis.  The GFR was unchanged (GFR <5 

mL/min difference between start and end of treatment) in 69% (29 patients), improved in 21% (9 

patients) and declined in 10% (4 patients). After the completion of the sofosbuvir and simeprevir 

medications, 5% of patients sustained a decreased GFR.   

Discussion: 

There is limited published data on this difficult to treat post liver transplant HCV population 

using DAAs without ribavirin (11), and the subject is an area of intense interest.  This 

prospective, observational study at a single center on genotype 1 HCV patients after liver 

transplant treated with sofosbuvir and simeprevir, an oral only regimen, demonstrates firstly that 

successful outcomes can be achieved without ribavirin.  Results from the COSMOS trial (12) 

were sufficiently promising for non-transplant patients to justify our approach trying to avoid 

ribavirin in this population prone to anemia and renal insufficiency.  Our results demonstrate that 

the combination of these two DAAs appears to be effective in achieving SVR in genotype 1 

HCV post-LT patients with a high degree of success and was generally well tolerated even in 

patients with chronic renal insufficiency, decompensated cirrhosis, and with treatment initiated 

even less than 2 months post-LT.  
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In the past, treatment with standard antiviral therapy for HCV, pegylated interferon and ribavirin, 

resulted in an undetectable viral load in only 18-45% of treated post-transplant patients with 

HCV, and was less likely in patients with cirrhosis and genotype 1 (1,13-15).  The side effects of 

the standard interferon based treatment, including anemia, decompensation of cirrhosis, and 

interactions with immunosuppressive agents, are generally not well tolerated by post-LT patients 

(1,13,14). Dose reduction with peg-interferon and ribavirin was necessary in 70% of patients 

(1,13,14).  Treatment with the protease inhibitors boceprevir and telaprevir, gave a 63% SVR12 

(18) however, still required interferon and ribavirin and were not well tolerated by post-

transplant patients. In prior studies with these medications, 43% of patients discontinued 

treatment due to failure or adverse events, 27% were hospitalized, and 9% died (18). Drug-drug 

interactions also make treatment of this patient group challenging (19).  Our results represent a 

significant improvement in the treatment of LT patients with GT1 HCV.   

In our study of 42 patients, 79% achieved RVR and 95% have achieved SVR12. Viral and/or 

host factors may explain why 21% of patients did not achieve RVR and 5% did not achieve SVR 

12. Neither noncompliance, time from LT, prior treatment attempts with IFN-based regimens, 

renal insufficiency, nor HCV titer at the start of treatment appeared to be a factor. The difference 

in SVR 12 rates of patients with and without advanced fibrosis was not statistically significant 

however the number of patients with cirrhosis in our study was small.  

As of the time of this publication, 95% (38/40) patients who have reached 24 weeks after the 

completion of treatment have undetectable HCV (SVR24).  We were optimistic that those 

remaining patients with an SVR12 would extend to a full SVR24, the conventional definition in 

the IFN era of 99.9% likelihood of eradication for at least 5 years (20).   At least in pre LT 

populations, it is emerging that a SVR4 in patients treated with sofosbuvir containing regimens is 
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highly likely (98%) to translate to an SVR12 and “cure” (21,22).  When relapses have been 

observed after the use of DAA agents, they have generally been rapid (9,23,24). In prior studies, 

77% of the relapses were within 4 weeks of treatment (21), and “none” relapsed beyond 12 

weeks after stopping (22).  Thus, it is quite possible that even an SVR4 will predict an overall 

high likelihood of ultimate SVR.  To date, in our limited study, we have not yet seen any 

relapses if patients achieved an SVR4 using our protocol, but caution is necessary because these 

are post-LT patients, and the estimates of durability of SVR4 were based on pre LT patients.   

We did not discontinue treatment in those patients detectable at 4 week.  Instead, we employed 

an individualized strategy of extending the length of treatment to achieve an 8 week duration of 

undetectable virus.  This strategy may have altered a potential 79% success rate to our observed 

95% SVR4.  The kinetics of the disappearance of HCV in the serum has been quite variable and 

slower viral loss in post LT patients has been suggested and might contribute to a lower SVR4 

response (25). To better define the optimal duration of treatment in those who do not achieve 

RVR, further randomized, prospective studies are necessary. Another preliminary study noted 

46% RVR and 37% EOT rates in post-LT patients treated with sofosbuvir and simeprevir (26). 

Our extension approach in patients who have detectable HCV at week 4 may have contributed to 

our improved outcomes.   

Simeprevir does have the potential for interaction with immunosupressive medications (27). 

Almost 90% of our patients were managed with tacrolimus based immunosuppression.  

Sofosbuvir and simeprevir seem to be safe even in recently transplanted patients who may 

require many changes in medications and immunosuppression doses and are also vulnerable to 

the side effects of these medications.  There did not appear to be a consistent pattern of required 

alteration in immunosuppression.  There has been some concern with the use of cyclosporine and 
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DAAs (27), but we did not observe significant problems in our few patients on cyclosporine.  

There were no episodes of clinical rejection during or after the HCV treatment in any of our 

patients.    

The combination of sofosbuvir and simeprevir was overall well tolerated.  Side effects were 

typically minimal.  Hyperbilirubinemia has been reported as a side effect of sofosbuvir but in our 

review, the 7% (3 patients) who had changes in their liver function tests only had an increase in 

their aminotransferases. All three patients were within 3 months of LT. Their AST/ALT 

transiently increased to 10-25x the upper limit of normal and normalized despite continuation of 

the DAAs. Major adverse events in 5% (pulmonary embolism and bacteremia in one patient 

each) were not clearly related to the DAAs.   

There are at least theoretical concerns in using sofosbuvir in RI since the main metabolite GS-

331007 is renally excreted and accumulates in RI (28). There was no consistent decline in renal 

function on treatment. During treatment with sofosbuvir and simeprevir, more patients (21%) 

improved than declined in a sustained manner (5%), and one recently transplanted patient came 

off hemodialysis.  

Our data supports favorable EOT, SVR4, and SVR12 responses with sofosbuvir and simeprevir 

in the post-LT treatment of genotype 1 HCV patients.   

Acknowledgements.   We appreciate the dedicated assistance of the transplant pharmacists and 

transplant coordinators Melissa Racine, Sarah Nadeau, Jill Speicher, Cathleen Dunn and research 

coordinator Anne Foley in facilitating this study.   

Presented in part at the Annual Meeting of the American Association for the Study of Liver 

Diseases, Boston Nov 7-11, 2014.   



A
cc

ep
te

d
 A

rt
ic

le
 

This article is protected by copyright. All rights reserved. 

Author’s contributions:  

All authors provided substantial contributions to the conception and design of the study, 

acquisition of the data, and drafting or revising the paper.  All authors have approved of the final 

article.  

 

References  

1. Roche B, Samuel D. Hepatitis C virus treatment pre- and post-liver transplantation. Liver 

Int 2012:32 Suppl 1:120-128. 

2. Forman LM, Lewis JD, Berlin JA, Feldman HI, Lucey MR. The association between 

hepatitis C infection and survival after orthotopic liver transplantation. Gastroenterology 

2002:122:889-896. 

3. Gane EJ, Portmann BC, Naoumov NV, Smith HM, Underhill JA, Donaldson PT, et al. 

Long-term outcome of hepatitis C infection after liver transplantation. N Engl J Med 

1996:334:815-820. 

4. Feray C, Caccamo L, Alexander GJ, Ducot B, Gugenheim J, Casanovas T, et al. 

European collaborative study on factors influencing outcome after liver transplantation for 

hepatitis C. European Concerted Action on Viral Hepatitis (EUROHEP) Group. 

Gastroenterology 1999:117:619-625. 

5. Ghobrial RM, Farmer DG, Baquerizo A, Colquhoun S, Rosen HR, Yersiz H, et al. 

Orthotopic liver transplantation for hepatitis C: outcome, effect of immunosuppression, and 

causes of retransplantation during an 8-year single-center experience. Ann of Surg 

1999:229:824-31; discussion 313-3. 



A
cc

ep
te

d
 A

rt
ic

le
 

This article is protected by copyright. All rights reserved. 

6. Sheiner PA, Schluger LK, Emre S, Thung SN, Lau JY, Guy SR, et al. Retransplantation 

for recurrent hepatitis C. Liver Transpl Surg 1997:3:130-136. 

7. Schluger LK, Sheiner PA, Thung SN, Lau JY, Min A, Wolf DC, et al. Severe recurrent 

cholestatic hepatitis C following orthotopic liver transplantation. Hepatology 1996:23:971-976. 

8. Osinusi A, Meissner EG, Lee YJ, Bon D, Heyton L, Nelson A, et al. Sofosbuvir and 

ribavirin for hepatitis C genotype 1 in patients with unfavorable treatment characteristics: a 

randomized clinical trial. JAMA 2013:310:804-811. 

9. Lawitz E, Mangia A, Wyles D,Rodriguez-Torres M ,  Hassanein T, Gordon SC et al. 

Sofosbuvir for previously untreated chronic hepatitis C infection. N Engl J Med 2013:368:1878-

1887. 

10. Asselah T. Sofosbuvir-based interferon-free therapy for patients with HCV infection.  J 

Hepatol 2013:59:1342-1345. 

11. Jacobson IM, Gordon SC, Kowdley KV, Yoshida EM, Rodriguez-Torres M, Sulkowski 

MS, et al. Sofosbuvir for hepatitis C genotype 2 or 3 in patients without treatment options. N 

Engl J Med 2013:368:1867-1877. 

12. Lawitz E, Sulkowski MS, Ghalib R, Rodriguez-Torres M, Younossi ZM, Corregidor A, 

et al. Simeprevir plus sofosbuvir, with or without ribavirin, to treat chronic infection with 

hepatitis C virus genotype 1 in non-responders to pegylated interferon and ribavirin and 

treatment-naive patients: the COSMOS randomised study. Lancet 2014: 385:1756-1765. 

13. Samuel D, Bizollon T, Feray C, Roche B, Ahmed SN, Lemonnier C, et al. Interferon-

alpha 2b plus ribavirin in patients with chronic hepatitis C after liver transplantation: a 

randomized study. Gastroenterology 2003:124:642-650. 



A
cc

ep
te

d
 A

rt
ic

le
 

This article is protected by copyright. All rights reserved. 

14. Carrion JA, Navasa M, Garcia-Retortillo M, Garcia-Pagan JC, Crespo G, Bruguera M, et 

al. Efficacy of antiviral therapy on hepatitis C recurrence after liver transplantation: a 

randomized controlled study. Gastroenterology 2007:132:1746-1756. 

15. Terrault NA. Hepatitis C therapy before and after liver transplantation. Liver Transpl 

2008:14 Suppl 2:S58-66. 

16. Bzowej N, Nelson DR, Terrault NA, Everson GT, Teng LL, Prabhakar A, et al. 

PHOENIX: A randomized controlled trial of peginterferon alfa-2a plus ribavirin as a 

prophylactic treatment after liver transplantation for hepatitis C virus. Liver Transpl 

2011:17:528-538. 

17. Angelico M, Petrolati A, Lionetti R, Lenci I, Burra P, Donato MF, et al. A randomized 

study on Peg-interferon alfa-2a with or without ribavirin in liver transplant recipients with 

recurrent hepatitis C. J Hepatol 2007:46:1009-1017. 

18. Burton JR, Jr., O'Leary JG, Verna EC, Saxena V, Dodge JL,Stravitz RV, et al. A US 

multicenter study of hepatitis C treatment of liver transplant recipients with protease-inhibitor 

triple therapy. J Hepatol 2014:61:508-514. 

19. Coilly A, Roche B, Samuel D. Current management and perspectives for HCV recurrence 

after liver transplantation. Liver Int 2013:33 Suppl 1:56-62. 

20. Lindsay KL. Introduction to therapy of hepatitis C. Hepatology 2002:36:S114-120. 

21. Yoshida EM, Sulkowski MS, Gane EJ, Herring RW, Ratziu, V, Ding X, et al. 

Concordance of Sustained Virologic Response 4, 12, and 24 Weeks Post-Treatment With 

Sofosbuvir-Containing Regimens for Hepatitis C Virus. Hepatology 2015:5:41-45. 

22.  Bernstein DA, Mangia A, Yang JC, Brau N, Yang JC, Ma J, et al.  Concordance batween 

SVR4, SVR12 and SVR24 in genotype I HCV infected patients who received all oral fixed-dose 



A
cc

ep
te

d
 A

rt
ic

le
 

This article is protected by copyright. All rights reserved. 

combination of Ledipasvir/Sofosbuvir with or without ribavirin in phase 3 clnical trials. 

Hepatology 2014:60:Suppl:1142A. abstract.      

23. Sulkowski MS, Rodriguez-Torres M, Reddy KR, Hassanein T, Jacobson I, Lawitz E, et 

al. High Rate of Sustained Virologic Response With the All-Oral Combination of Daclatasvir 

(NS5A Inhibitor) Plus Sofosbuvir (Nucleotide NS5B Inhibitor), With or Without Ribavirin, in 

Treatment-Naive Patients Chronically Infected With HCV GT 1, 2, or 3. Hepatology 2012:56: 

Suppl:LB-02. abstract.   

24. Zeuzem S, Berg T, Gane E, Ferenci P, Foster GR, Fried MW, et al. Simeprevir increases 

rate of sustained virologic response among treatment-experienced patients with HCV genotype-1 

infection: a phase IIb trial. Gastroenterology 2014:146:430-441 e6. 

25.  Ripper SJ, Holt EW, Cooper S, Wakil AE, Davern TJ, Merriman R, et al. Simeprevir plus 

sofosbuvir for patients with recurrence of genotype 2 hepatitis C infection after liver transplant. 

Hepatology 2014:60:Suppl:684A. abstract.   

26. Ford RM, Pillai A, Cheng N, Young NM, Parekh S, Norvell J, et al. Post liver transplant 

treatment of hepatitis C with a combination of sofosbuvir, simeprevir, +/- ribavirin at a high 

volume academic transplant center.  Hepatology 2014:60:Suppl:701A. abstract. 

27. Tischer S, Fontana RJ. Drug-drug interactions with oral anti-HCV agents and 

idiosyncratic hepatotoxicity in the liver transplant setting. J Hepatol 2014:60:8728-84. 

28. Zimner-Rapuch S, Janus N, Deray G, Launay-Vacher V. New therapies for hepatitis C: 

considerations in patients with renal impairment. Drugs 2014:74:1307-1313. 

 



A
cc

ep
te

d
 A

rt
ic

le
 

This article is protected by copyright. All rights reserved. 

Table 1 

Patient characteristics at the initiation of HCV treatment with sofosbuvir and simeprevir 

Characteristics   Total Number 

Percent of Total 

Patients 

Mean age in years   58   

Sex     

  Female 14 33% 

  Male 28 67% 

EthnicityEthnicity   

 

Caucasian 

(nonHispanic)(nonHispanic) 34 81% 

 

Black 

(nonHispanic)(nonHispanic) 1 2% 

 Asian 1 2% 

 Hispanic 6 14% 

Genotype 1a   33 79% 

Genotype 1b   8 19% 

Genotype 1 unknown   1 2% 

Advanced Fibrosis 

(stage 5-

6/6)Advanced 

Fibrosis   8 19% 

Time from transplant      
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  < 2 months 5 12% 

  2-6 months 6 14% 

  7-12 months 4 10% 

  >12 months 27 64% 

Type of Transplant Deceased donor 37 88 

 Living donor 5 12% 

Immunosuppression     

  Tacrolimus 37 88% 

  Cyclosporine 3 7% 

  Rapamune 2 5% 

Renal Insufficiency  

(GFR <60)   29 69% 

Hemodialysis   1 2% 

Prior HCV Treatment   20 48% 

  Pre-Transplant 11 26% 

  Post-Transplant 9 21% 

 

Table 1.: Patient characteristics at the beginning of treatment with sofosbuvir + simeprevir.  

Demographics, genotype 1a or 1b, time from transplant, renal function, immunosuppression, and 

prior HCV treatment are included. Patients with advanced fibrosis were either documented by a 

liver biopsy with stage 5-6/6 fibrosis or evidence of cirrhosis and portal hypertension on imaging 

within the year prior to treatment. 
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Table 2.  

Reported adverse events and side effects while on treatment 

Side effects and adverse events Number of Patients Percentage of Total Patients

Aminotransferase increase 3 7.1% 

Confusion 1 2.4% 

Pulmonary embolism 1 2.4% 

Clostridium difficile 1 2.4% 

Rash 5 12% 

Fatigue 1 2.4% 

Shingles 1 2.4% 

Pneumonia 1 2.4% 

Edema 1 2.4% 

Joint pain 1 2.4% 

 

Only 33% (14 patients) reports side effects or adverse events while on sofosbuvir and simeprevir. Some 
patients reported multiple symptoms.  



A
cc

ep
te

d
 A

rt
ic

le
 

This article is protected by copyright. All rights reserved. 

Figure 1
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Figure 2
Treatment response by presence of advanced 

fibrosis
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