LETTER TO THE EDITOR

Does cyclosporine inhibit in vivo hepatitis C virus

replication? - a pilot study
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Hepatitis C virus (HCV)-related recurrent disease is one
of the most important comorbidities after liver transplan-
tation (LTx). Clinical analyses of outcome indicate a high
rate of post-transplant progressive graft injury leading to
fibrosis and cirrhosis, resulting in the graft loss. It is esti-
mated that cirrhosis occurs in 25-33% of HCV-positive
recipients within 5 years [1] and 1-5% of patients will
develop rapidly progressive fibrosing cholestatic hepatitis
[2]. This observation became especially evident since mid
1990s. Although factors influencing poor outcomes are
not fully understood, more aggressive immunosuppres-
sion and older donor age, have been discussed as possible
reasons for HCV-related disease acceleration [3,4,5]. Cur-
rent aggressive and multidrug immunosuppressive regi-
mens as well as treatment of acute cellular rejection
episodes are associated with disease acceleration, with no
single immunosuppressive agent considered superior with
respect to influence on recurrent HCV disease [6].

An issue of calcineurin inhibitors role in HCV-related
disease progression became valid again following publica-
tions of a few studies presenting evidence for in vitro
inhibition of HCV replication by cyclosporine A (CsA)
[7,8,9]. There was also data that CsA in combination with
interferon improved chronic C hepatitis treatment results
[10,11]. However, data on in vivo inhibition of HCV rep-
lication by CsA remain insufficient. We analysed HCV
viral load and liver enzymes activity in patients who were
initially on tacrolimus (TAC) based regimens and were
subsequently converted to CsA.

Among 84 patients who underwent LTx in years 2001—
2005, a total number of 32 subjects was transplanted due
to the HCV-related end-stage liver disease (38,1%).
Twenty-one patients initially received combination of
TAC, mycophenolate mofetil (MMF) and steroids (with-
drawn within 6 months), while in four patients CsA,
MMF and steroids (withdrawn within 6 months) have
been initiated. Pulse steroid therapy for rejection was
used in one patient only. All patients were longitudinally
followed-up by monthly biochemical evaluation in the
first year after transplantation and by bi-monthly evalua-
tion thereafter. Five TAC subjects were converted to CsA
due to poor diabetes mellitus (DM) control after a med-

ian time of 17 months (range 3-59 months) post-trans-
plant.

Serum HCV load was measured by the quantitative
PCR technique (RT PCR, HCV Test v. 2.0 Cobas Ampli-
cor Monitor; Roche) at a time point of the first post-
transplant aminotransferase increase at least two times the
upper limit of normal, and compared to the retrospec-
tively examined pre-transplant viraemia from the —80 °C
stored serum samples obtained prior to transplantation in
each patient. In five cases, viral load was also measured
1 month after conversion from TAC to CsA. For the
purpose of this report control examination of viraemia
was performed after a median time of 12 months in
all converted patients as well as in the six available
TAC patients who were not treated with interferon and
ribavirin.

Results were analysed statistically by Mann—Whitney
and Wilcoxon’s matched pairs test for comparisons of
viraemia using licensed Statistica 6.0 PL (Statsoft, Krakow,
Poland) program. Normal distribution was checked by
Shapiro-Wilk test.

Aminotransferases higher than 2x baseline (>80 U/l),
confirmed by histological examination as an HCV-related
hepatitis were observed in 21 patients (84%) after a med-
ian time of 15 months from LTx (range 3-59 months).
Significant increase of the median viral load from pre-
transplant value of 1.27 X 10° (range 5.43 X 10°-3.65 x
107 Ul/ml) to 4.45 x 10° Ul/ml (range 1.11 X 10°-6.9 x
10" Ul/ml, P < 0.03125) was noted.

In four patients, aminotransferases remained normal.
Three of them were HCV-RNA positive and HCV-RNA
was repeatedly negative in one case (pretransplant value
1.11 x 10*UI/ml, genotype 3a).

In each of five patients with chronic recurrent C hepa-
titis, converted from TAC to CsA due to instable DM, a
significant drop in Alanine aminotransferase (ALT)/aspar-
tate aminotransferase (AST) activity was noted as well as
reduction in HCV viraemia measured 1 month after con-
version. Median viral load decreased from 4.37 x 10° to
1.69 x 10° Ul/ml (Table 1). This difference, however, was
not statistically significant probably due to a high disper-
sion of results.
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Table 1. Alanine aminotransferase (ALT)/aspartate aminotransferase (AST) and hepatitis C virus viral load before and after conversion from tacro-

limus (TAC) to cyclosporine A (CsA).

Studied parameter On TAC (median and range)

On CsA (median and range) Statistical significance

ALT 204 U/l (164-283)
AST 127 U/l (61-283)
Viral load 4.370.000 UI/ml (2.950.000-24.400.000)

105 U/l (59-129) P < 0.0431
78 U/l (56-113) P < 0.0431
1.695.000 Ul/ml (162.000-21.800.000) P < 0.0797

Table 2. Alanine aminotransferase (ALT) activity and hepatitis C virus viral load in the follow-up period.

Studied parameter 1 month after conversion

12 months after conversion Statistical significance

ALT on CsA
Viral load on CsA
Viral load on TAC

105 U/l (59-129)
1.695.000 UI/ml (162.000-21.800.000)
4.370.000 Ul/ml (2.950.000-24.400.000)

57 U/l (37-108) P <0.01
1.450.000 Ul/ml (78.600-10.600.000) P=03
5.520.000 Ul/ml (3.510.000-36.500.000) P=0.22

CsA, cyclosporine A; TAC, tacrolimus.

After a median time of 12 months since conversion
from TAC to CsA, further significant aminotransferase
decrease was observed. Now median ALT value in this
group is 57 U/l (range 37-108 U/l) and none of these
patients implicitly requires antiviral treatment. HCV viral
load did not change significantly in the follow-up period
neither in the CsA group nor in the TAC patients who
were not treated with interferon and ribavirin, still being
insignificantly higher in patients on TAC (Table 2).

Recurrence of HCV infection after LTx is imminent. In
our study, only one patient with low pre-transplant viral
load and genotype 3a remained HCV-RNA negative after
LTx. Elevation of liver enzymes and histologically con-
firmed recurrence of HCV-related hepatitis also con-
cerned majority of patients, although time to hepatitis
and severity of reinfection varied widely. Elevated liver
enzymes were accompanied by the increase of viraemia in
comparison to pre-transplant viral load and onset of DM
in 20% of cases. This is consistent with previously pub-
lished observations [12,13]. Time to the first significant
ALT/AST increase did not correlate with the type of cal-
cineurin inhibitor in our study, although some authors
reported longer time to hepatitis with CsA than with
TAC [14,15]. It must be noted, however, that only four
patients in our group received cyclosporine as an induc-
tion immunosuppressive therapy after transplantation.

However, we have made an interesting observation
concerning decreased ALT/AST activity and viral load
soon after conversion from TAC to CsA. Similar results
were reported by Lorho et al. [16]. Favourable biochemi-
cal response in our group could be partly attributed to a
better glucose metabolism on CsA which is less diabeto-
genic than TAC, but direct influence of CsA on HCV rep-
lication and subsequently on hepatitis can be also
postulated. It is worth emphasizing, that HCV viraemia
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remained stable on CsA and a continuous improvement
of disease activity has been observed in the follow-up per-
iod. Albeit comparisons of viral load did not reach statis-
tical significance, results are encouraging and further
examinations are warranted to conclude whether cyclo-
sporine suppresses in vivo HCV replication and if so,
whether this is related to any clinical implication on
HCV-related disease progression.

Marta Wawrzynowicz—Schewskal, Ewelina Herman!,
Krzysztof ]urczykl, Ewa Karpiﬁskal,

Lukasz Laurans’, Jerzy Lubikowski® and
Anna Boron-Kaczmarska®

1 Department of Infectious

Diseases and Hepatology,

Pomeranian Medical University, and

2 Department of Surgery, Provincial Hospital,
4, Arkonska str.,

Szczecin 71-455, Poland

E-mail: martaws@wp.pl

References

1. Prieto M, Berenguer M, Rayon JM, et al. High incidence
of allograft cirrhosis in hepatitis C virus genotype 1b infec-
tion after transplantation: relationship with rejection epi-
sodes. Hepatology 1999; 29: 250.

2. Taga SA, Washington MK, Terrault N, et al. Cholestatic
hepatitis C in liver allografts. Liver Transpl Surg 1998; 4: 304.

3. Berenguer M, Ferrell L, Watson J, et al. HCV-related
fibrosis progression after liver transplantation: increase in
recent years. ] Hepatol 2000; 32: 673.

4. Berenguer M, Crippin J, Gish R, et al. A model to predict
severe HCV-related disease following liver transplantation.
Hepatology 2003; 38: 34.

Journal compilation © 2007 European Society for Organ Transplantation 20 (2006) 808-810 809



Letter to the editor

10.

11.

810

. Papatheodoridis GV, Davies S, Dhillon AP, et al. The role

of different immunosuppression in the long-term histolog-
ical outcomeof HCV reinfection after liver transplantation
for HCV cirrhosis. Transplantation 2001; 72: 412.

. Everson GT. Impact of immunosuppressive therapy on

recurrence of hepatitis C. Liver Transpl 2002; 8(Suppl. 1):
S19.

. Nakagawa M, Sakamoto N, Enomoto N, et al.

Specific inhibition of hepatitis C virus replication by
cyclosporin A. Biochem Biophys Res Commun 2004; 313:
42.

. Maniére T, Ethier C, Raymond VA, et al. Cyclosporin

reduces hepatitis C virus replication in the replicon model.
] Hepatol 2004; 40(Suppl.): S120.

. Watashi K, Hijakata M, Hosaka M, et al. Cyclosporin A

suppresses replication of hepatitis C virus genome in cul-
tured hepatocytes. Hepatology 2003; 38: 1282.

Inoue K, Yoshiba M. Interferon combined with cyclospo-
rine treatment as an effective countermeasure against
hepatitis C virus recurrence in liver transplant patients
with end-stage hepatitis C virus related disease. Transplant
Proc 2005; 37: 1233.

Inoue K, Sekiyama K, Yamada M, et al. Combined inter-
feron alpha2b and cyclosporine A in the treatment of

12.

13.

14.

15.

16.

chronic hepatitis C: controlled trial. J Gastroenterol 2003;
38: 567.

Martin P, Busuttil RW, Goldstein RM, et al. Impact of
tacrolimus versus cyclosporine in hepatitis C virus-infected
liver transplant recipients on recurrent hepatitis: a pros-
pective, randomized trial. Liver Transpl 2004; 10: 1258.
Levy G., Villamil F., Samuel D, et al. Results of LIS2T, a
multicenter, randomized study comparing cyclosporine
microemulsion with C, monitoring and tacrolimus with
C, monitoring in de novo liver transplantation. Transplan-
tation 2004; 77: 1632.

Berenguer M, Aguilera V, Prieto M, et al. Effect of cal-
cineurin inhibitors on survival and histologic disease sever-
ity in HCV-infected liver transplant recipients. Liver
Transpl 2006; 12: 762.

Levy G, Grazi GL, Sanjuan F, et al. 12-month follow-up
analysis of a multicenter, randomized, prospective trial in
de novo liver transplant recipients (LIS2T) comparing
cyclosporine microemulsion (c2 monitoring) and
tacrolimus. Liver Transpl 2006; 12: 1464.

Lorho R, Turlin B, de Lajarte-Thirouard AS, et al.
Improved liver function and decreased hepatitis C viral
load after tacrolimus was replaced by cyclosporine. Trans-
plant Proc 2005; 37: 2871.

© 2007 The Authors
Journal compilation © 2007 European Society for Organ Transplantation 20 (2007) 808-810



