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Hepatitis C virus (HCV) infection is present in 20-50% of end stage rena disease patients worldwide and contributes
ggnificantly to morbidity and mortdity following rend trangplantation (1,2). Infection with HCV isthe leading cause of liver
dysfunction in the rend transplant recipient and advanced liver disease and failure ether directly or indirectly contributesto a
sgnificant number of deaths in the second decade post transplant.

Although much has been learned about the impact of HCV infection in the ESRD population during the last ten years, most
of this has come from single center experiences using data collected in a retrogpective manner. Severd studies have andyzed
large data bases to better understand what effect HCV has in the rend trangplant recipient, however these andyses are
subject to the same criticisms, having andyzing retrospective data in patients that had not had a thorough basdine eva uation
prior to transplant. Even such afundamenta and critica issue as the basis on which the diagnosis of HCV was made has
been subject to great variability. Most studies have relied on the presence of a positive ELISA to make the diagnosis,
whereas the 'gold standard' is considered to be the presence of viral RNA in the serum detected by polymerase chain
reaction. Not only have the earlier generation ELISA assays been shown to have poor sengtivity in the generd population,
but the problem is further accentuated by the blunted humora response to vira infection often seen in the uremic patient.
Taken together, it is easy to understand that the interpretation of the data that is available is of limited value and must be
taken in the context of the issues mentioned above.

The course of HCV infection following renal transplantation: Little is known about the naturd history of HCV infection
in the rend transplant recipient. Thiswould require a thorough pre trangplant eva uation to be per- formed in every patient,
including liver biopsy, vird titers and genotyping. Furthermore, sequentia liver biopsiesin the years post transplant would be
needed. Mogt studies that have been reported are lacking this critical data.

Published reports of pre trangplant liver histology have demondtrated that 8- 22 % of patients have stage 3 or 4 (cirrhosis)
disease, but precious little is available on the histologic progression, or lack thereof, post transplant. In a study by Huralb, et
al., HCV-infected pre transplant candidates were randomized to receive either interferon or no therapy (3). The trested
cohort had lower vird titers at one year post transplant, and importantly, follow-up liver biopsies at one year post transplant
demonstrated worsened disease in the untreated group compared to stable liver disease in those who had received
interferon. In aretrospective study from the Necker Hospita of 150 HCV infected rena transplant recipients, 28 had
undergone at least 2 sequentia liver biopsiesin the post trangplant period (4). This group was compared to 28 matched,
immunocompetent HCV infected patients who aso had sequentid biopsies available. The interva between biopseswas
between 7.1 + 4 and 6.1 + 3 years, repectively. In this study, it was determined that the yearly progression of activity and
fibrogs was faster in the kidney recipients compared to the ‘control’ group of HCV-infected individuas.

The University of Miami. has an ongoing 10 year, prospective, observationd study of patients who were identified as HCV
infected during the pre trans- plant evaduation. All patients have had thorough virologic evauation and basdine pre transplant
liver biopsies. A sgnificant number of patients are now between 5-10 years post transplant and have undergone follow-up
liver biopges.

Thedinicd course of HCV infection in the rena alograft recipient may be dependent on severd factors. The basdine
histologic satus of the recipient'sliver is certainly important. Patients with advanced chronic hepatitis or cirrhosis likely do
not do well. The timing of the infection appears to be important, as it has been demonstrated that HCV infection acquired at
the time of transplant from an infected donor has the potentia for a much worse course than that of the patient who harbors
chronic HCV infection. Studies looking & HCV genotypes have failed to find an association with patient or graft out- come.
Findly, co-infection with hepatitis Band C virus has been clearly demonsirated to present a high risk Stuation for progressive
liver disease post transplant.



Clinical course of HCV-infected renal transplant recipients. A large number of retrospective studies have looked a
patient and graft survival in HCV- infected recipients compared to a non-infected cohort. In the last severd years, severd
such studies have been published with 10 and 20 year outcomes. Hanafusa et d. did not find a Sgnificant difference at 10
years, but 20-year patient and graft survival were sgnificantly worse in the HCV positive group (5). Mathurin et d. reported
apoorer outcomein HCV postive recipients for both patient and graft surviva at 10 years post trangplant (6). In an analysis
of the USRDS database, Batty et d. found an increased relative risk of desth (RR, 1.23) associated with a positive HCV
ELISA, with the grestest proportion of desthsin the HCV positive group being attributable to infection (7).

Other important clinica outcomes have been observed in HCV-infected rend dlograft recipients. Bloom and colleagues
have reported that HCV infected patients have a sgnificantly greater risk of post trangplant diabetes mellitus, with the
greatest risk occurring in tacrolimus-treated patients (s). A sgnificantly increased risk of proteinuriain HCV-infected
recipients has aso been reported, with ardativerisk of 5.36 in the HCV positive patient compared to negative controls (9).
This datais congstent with the reports of de novo immune complex glomerulonephritis occutring in the dlograft.

Conclusion: Although much has been learned about the course of HCV infection in the immunosuppressed rend dlograft
recipient, the available datais of limited vaue due to the lack of carefully controlled studies that provide thorough pre
trangplant basdine data and sequentid follow-up, including liver histology. It gppears that HCV infection is associated with
severd clinica eventsin the post trangplant period, including a greeter incidence of infection, glucose intolerance and
proteinuria, often in the context of immune-complex glomerular disease of the dlogreft.

References

1. Pereira B], Levey AS. Hepatitis C virus infection in dialysis and renal transplantation. Kidney Int 1997; 51:981-
999.

2. Roth D. Hepatitis C virus: The nephrologist's view. Am] Kidney Dis 1995;25:3-16.

3. Huraib S et al. Sustained virological and histological response with pretransplant interferon therapy in renal
transplant patients with chronic viral hepatitis C. Am| Nephrology 2001; 21: 435-440.

4. Zylberberg, H et al. Severe evolution of chronic hepatitis C in renal transplantation: a case control study. Nephrol
Dial Transplant 2002; 17:129-133.

5. Hanafusa T, et al. Retrospective study on the impact of hepatitis C virus infection on kidney transplant patients
over 20 years. Transplantation 1998; 66:471-476

6. Mathurin P. et al. Impact of hepatitis Band C virus on kidney transplantation outcome. Hepatology 1999; 29:
257-263.

7. Batty D. et al. Hepatitis C virus seropositivity at the time of renal transplantation in the United Sates: Associated
factors and patient survival. Am| Transplantation 2001; 1:179-184.

8. Bloom RD. et al. Association of hepatitis C with posttransplant diabetes in renal transplant patients on
tacrolimus. ]| Am Soc Neph 2002; 13:1374-1380.

9. Hestin D. et al. Pretransplant hepatitis C virus infection: a predictor of proteinuria after renal transplantation.
Transplantation 1998; 65:741-744.



