Treatment of HCV in Dialysis Patients
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Hepatitis C virus (HCV) infections are frequent in hemodialysed patients and are mainly related to blood transfusions but
a0 to the nosocomid transmission in hemodiayss centers or by the transplantation of an infected graft. HCV infections
gppear to be associated with a Sgnificant impact in terms of morbidity or mortdity of diayss patients and of kidney
recipients. Thisimpact justifies liver pathologicd evduation in didysed patients, in order to discuss potentid antivird
treatments which will take into account the age, co-morhidities, the severity of the liver disease and a potentid candidacy for
rend transplantation.

1. Why to treat?
The frequency, the risk of community-acquired transmission and the dlinical impact of HCV infection on morbidity and
mortdity are the reasonsto evaduate and treat HCV infection in didysis patients.

HCV infection is frequent in patients with end-stage rend failure trested by chronic hemodiaysis with a prevaence varying
from 10 to 65% according to the geographical areardated to both transfusions before 1990 and nosocomid contamination.
Higher isthe prevaence in didyss patients, higher is the risk of nosocomia contamination.

Little is known about the clinical impact of HCV infection on morbidity and mortdity in hemodidyss patients but most
studies have suggested a decreased surviva in HCV-infected didysis patients (from 52 to 32% at 8 years). It isrelated to
liver disease with necroinflammatory activity and fibrosis which are present in 79% of HCV-infected didyss patients,
including 11% of cirrhogs. In kidney recipients, most of recent studies but not al with along-term follow-up, indicate
decreased both alograft and patient survivalsin HCV-positive as compared to HCV-negative kidney recipients more than 5
years after trangplantation. Findly, it has been suggested that HCV-infected hemodialyss patients surviva was better after
rend trangplantation than after didys's continuation.

These generd characterigtics underline the need of antivird trestments in hemodidysed patients with active or fibrotic liver
disease, in those who are candidates to kidney transplantation and in kidney dlograft recipients with severe liver disease.

2. How to treat?
Preventive treatment is efficient but should not be discussed.

In the generd population, standard therapy is the combination of a-interferon and ribavirin with arate of sustained virologica
response around 40% with standard interferon and 50% with pegylated interferon.

Ribavirin is contraindicated in patients with rend falure (as defined by a creatininemia over 200 umol /1); indeed, for
pharmacokinetics reasons (accumulation of ribavirin metabolitesin erythrocytes) there isarisk of enhancement of the
ribavirin-related hemolytic anemiawith degp and long-lagting fal of the hemoglobin levels, despite an increasein
erythropoietin doses.

Thus, interferon is used in monotherapy with standard schedule: 3 MU subcutaneoudy three times weekly and after eech
hemodiays's during 6 to 12 months.

In diaysis patients, the biochemical and virologica efficacy of interferon monotherapy is, a least, as good asin the generd
population with 20% to 90% rate of vird eradication according to the dose and the duration of the treatment. Moreover, a
histologica improvement is common, even in the absence of virologica efficacy. Tolerance is poorer than in non
hemodiaysed patients since treatment discontinuation is necessary in 20 to 40% of cases with a high incidence of
cardiovascular Sde-effects, anemia, erythropoietin resstance and generd symptoms (weight 10ss). Persistence of detectable
viremia 2 months after the beginning of trestment may predict the absence of sustained response and may result in trestment
discontinuation if the thergpeutic purposeisonly virologica (vird eradication), in acandidate to rend transplantation for



example; treetment could be continued if the thergpeutic am is aso an histopathologica improvement in an hemodiaysed
patient with savere liver disease.

The higher efficacy, aswell as, the poorer tolerance could reflect the significant higher pharmacokinetics area under curve of
a-interferon reflecting an increase of the haf-life (10 vs. 6 hours) and of the concentration of interferon by a decrease in rend
dearancein didyss patients (43). This raises the question of the use of the long lagting (pegylated) interferon in didysis
patients, even if pharmacokinetics curves suggest that diaysisis not a contraindication. In the future there isaneed to
evauate

1. Thelong term clinica benefit provided by the antivird thergpy (asin the generd population), especidly in those patients
who underwent arend trangplantation;

2. Therisk of vira recurrence after rend trangplantation. In arecent study, 29 hemodiaysed patients were trested during one
year and 64% had sustained vira clearance; 14 were transplanted: 8 patients among the 9 responders had undetectable
viremia after amean follow-up of 41 months.

3. When to treat pragmatically?

Pragmaticdly, likein the genera population, aliver biopsy should be performed in case of vira hepatotropic infection in
hemodiayss patient without overt co-morhbidities by transvenous way. The liver biopsy dlows to assess the grade and the
dage of the liver disease (necro-inflammatory activity and fibross).

In didyss patients who are not candidates to rena transplantation, antivira therapy is recommended in patients with fibrotic
disease and the aim of therapy isvird eradication but also potentid reduction of fibross. In dialysis patients who do not
receive antivira treatment, serid (each 5 years?) liver biopsies should be consdered in order to early detect pathologica
deterioration and to treat.

In candidates to rend transplantation, cirrhosis (and extensive fibrogs) are contrarindications to rend trangplantation: a
combined liver-kidney transplantation may be proposed. In candidates to renal transplantation, trestment has to be proposed
because a-interferon thergpy isinefficient and deleterious after transplantation. Even in patients with mild liver diseese,
antivira trestment may be proposed in order to obtain vira eradication before transplantation which alows to avoid liver
deterioration and risks of HCV-rdlated de novo glomerulonephritis; in this Situation, treetment may be discontinued after 2
months of thergpy if HCV RNA remains detectable since there is no chance of delayed vira eradication.

Findly, in case of acute hepdtitis C, a Stuation observed in the dialys's setting with an annua incidence of 2.6%, interferon is
aso efficient: avird clearance was obtained in 26% and 51 % of hemodialyzed patients treated by 3 MU and 6-10 MU for
3 months (by comparison with spontaneous clearance of 5.6%), respectively. A recent sudy of the treatment of acute
hepdtitis C in the genera population reports a 98% rate of sustained virologica response to interferon done (5 MU dally for
4 weeks and 3 times weekly for 20 weeks): this optimized schedule may be proposed in hemodiaysis patients but thereisa
risk of poor tolerance.
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