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Abstract

Renal transplantation (RTx) may result in the development
of liver disorder/hepatic cancer or hepatitis C virus (HCV)-
related membranoproliferative glomerulonephritis, which
may lead to graft loss, in renal failure patients with
previously untreated HCV infection. Long-term survival is
longer in HCV antibody-positive renal transplant
recipients than in HCV antibody-negative/-positive dialysis
patients, whereas renal graft survival and patient survival
are lower in HCV antibody-positive renal transplant
recipients than in HCV antibody-negative patients; thus,
HCV treatment should be administered to HCV antibody-
positive renal transplant recipients. Interferon/ribavirin
(IFN/Rib) therapy is one of the current HCV treatments in
Japan. In renal failure patients including those undergoing
hemodialysis, Rib is contraindicated because of possible
kidney function problems; IFN monotherapy is indicated
for these patients. However, in clinical practice, IFN
monotherapy is not performed adequately because of
efficacy problems or adverse reactions to IFN, leading to
the presence of many HCV carriers and patients with
previous HCV infection among hemodialysis patients in
the RTx waiting list. The sustained virological response in
patients receiving IFN therapy after RTx is low. Many
patients discontinue the therapy and some develop graft
loss because of IFN-related acute rejection. Therefore,
dialysis patients with HCV infection who are scheduled for
RTx should first receive IFN therapy. In Japan, daclatasvir/
asunaprevir combination therapy was introduced as an
IFN-free antiviral therapy in September 2015. However, its
safety in dialysis patients has not been established, and
these patients still require IFN therapy. We report the
current state of renal transplant recipients with HCV at
our hospital.
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Introduction
The number of dialysis patients in Japan has been increasing

by approximately 10,000 annually, and the total number was
>300,000 at the end of 2016 [1]. Among these patients, the
proportion of hemodialysis (HD) patients with hepatitis C virus
(HCV) infection is still high (approximately 10%) [2]. HD
patients with HCV infection have poorer prognosis than HD
patients with no HCV infection; if possible, it is preferable for
patients with renal failure to have clearance of HCV virus.
Interferon (IFN)/ribavirin (Rib) therapy is one of the current
treatments for HCV [3,4]; however, Rib is contraindicated in
patients with renal failure, including those receiving HD,
because of possible kidney function problems. IFN
monotherapy is indicated in these patients [5,6]. In the clinical
practice of dialysis treatment in Japan, IFN monotherapy is not
performed adequately because of problems with its efficacy or
adverse reactions to IFN, and this result in the presence of
many HCV carriers and persons previously infected with HCV
among HD patients who are on the RTx waiting list. Moreover,
some patients develop liver disorder/hepatic cancer due to
HCV or HCV-related membranoproliferative
glomerulonephritis (MPGN) after renal transplantation (RTx),
and experience graft loss [2,7-9]. After RTx, it is recommended
that IFN/Rib therapy be administered to these patients
according to their renal function. We report the current state
of renal transplant recipients with HCV at our hospital and that
of patients who received antiviral therapy for HCV after RTx. As
there were patients with an estimated glomerular filtration
rate (eGFR) of < 50 (mL⋅min-1⋅1.73 m-2) after RTx, the use of
Rib in patients after RTx was performed with the approval of
the ethics review committee of our hospital.

Patients
We conducted this retrospective observational study to

examine patients who were performed RTx at Mito Medical
Center from May 2006 to December 2016. Of the 87 patients
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who underwent RTx who were 69 living-donor RTx and 18
cadaveric RTx, 9 patients (4 with living-donor RTx, 5 with
cadaveric RTx) were HCV-patients. These 9 patients were all
men with the mean age of 55.8 (49-80) years, mean duration
of dialysis treatment of 227.7 (1-384) months, and mean
follow-up time of 1947.5 (849-2.761) days (Table 1).

Table 1 Clinical characteristics (2006.5~2016.12).

 HCV Non-HCV p-
value

Number of case 9 78 -

Men 9 51 -

Women 0 27 -

Mean recipient age (years old) 55.8 43.9 0.008

Frequency of renal transplantation

1st 6 72 -

2nd 3 5 -

3rd 0 1 -

Kind of renal transplantation

Living 4 65 -

Cadaver 5 13 -

Mean duration of dialysis (month) 227.7 84 0.02

Mean follow-up duration (month) 162.3 161.1 N.S

Underlying nephropathy

Chronic glomerulonephritis 6 34 -

IgA nephropathy 0 13 -

Diabetic nephropathy 1 7 -

Cystic kidney 2 1 -

Others 0 23 -

Limitation
In late years RTx of our country is approximately 1,500 cases

a year. In addition, it is the present status in our area that
there are extremely few RTx with approximately 5-10 cases a
year. The patients in this study became the small group from
these reasons.

Methods
We collected data for patient age, gender, primary diagnosis

of renal disease (underlying nephropathy), frequency and kind
of RTx, duration of dialysis, graft and patient survival. We
evaluated laboratory data (Hemoglobin; Hb, Hematocrit; Ht,
aspartate aminotransaminase; AST, alanine aminotransferase;
ALT, serum creatinine; S-Cr) and calculated estimated
glomerular filtration rate (eGFR). All data were collected from
medical records to perform this retrospective study.

IFN/Rib combination therapy was given to two HCV-patients
with high viral load who also had severe proteinuria, liver
disorder, and MPGN diagnosed with renal graft biopsy. In
IFN/Rib therapy, polyethylene glycol-IFNα-2a (90 μg/week) and
Rib (200–400 mg/day) were administered. Rib blood
concentration level was periodically measured, and the Rib
dose was adjusted at the levels necessary to reach its effective
concentration in the blood (2500 ng/mL), according to the
seriousness of adverse reactions. Two patients of HCV group
received IFN/Rib under our Ethical Review Board approval.

Statistical Analysis
Results are given as means value. Paired t-test was used for

comparison of HCV and non-HCV patients. All analyses were
performed as two-tailed; P-values of <0.05 were considered as
statistically significant. StatView for Macintosh (version 5.0
Abacus Corporation, Baltimore, MD, USA) was used for
statistical analysis.

Results
The laboratory test results of renal graft and liver function at

present are as follows:

mean Hb; 11.7 (9.2-13.8) g/dl, Ht; 36.8 (29.6-43.2) %, AST;
20.1 (11-48) IU/L, ALT; 21.3 (7-37) IU/L S-Cr; 1.72 (0.74-3.53)
mg/dL, eGFR; 38.1 (21.7-43.5) mL⋅min-1⋅1.73 m-2. The
comparison between the HCV and the non-HCV patient groups
revealed no statistically significant difference in the Hb, Ht,
AST, ALT S-Cr, and eGFR during the observation period. The
renal graft survival rate was significantly lower in the HCV
group than in the non-HCV group (44.4% vs. 80.8%, p = 0.03)
but patient survival rate was no statistically significant
difference in both groups (Table 2).

Table 2 Comparison of HCV and non-HCV patient’s clinical
results.

 Parameters HCV Non-HCV p-value

Mean Hemoglobin (g/dL) 11.7 12.6 N.S

Mean Hematocrit (%) 36.8 38.4 N.S

Mean AST (IU/L) 20.1 18.3 N.S

Mean ALT (IU/L) 21.3 13.6 N.S

Mean serum creatinine (mg/dL) 1.72 1.49 N.S

Mean eGFR (mL⋅min-1⋅1.73
m-2)

38.1 43 N.S

Renal graft survival 4 (44.4%) 63 (80.8%) 0.03

Patinet survival 7 (77.8%) 74 (94.9%) N.S

The results of the TaqMan HCV-RNA assay were 5.6 ± 2.4
(log) before RTx and 5.5 ± 2.8 (log) in the latest examination,
showing no significant changes in the viral load, which
remained high, in the course of RTx (p = 0.95). Six of nine
patients developed liver disorder after RTx; liver-supporting
therapy was performed on all these patients. Of the 6 patients,
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2 received IFN/Rib therapy because of severe proteinuria, liver
disorder, and MPGN diagnosed with renal graft biopsy. Anemia
was noted in both patients. However, the 2 patients continued
the therapy, receiving periodic measurements of Rib levels in
the blood, although erythropoietin preparations were used
and the use of Rib was suspended as appropriate. Sustained
virological response (SVR) was achieved in one patient;
however, hemodialysis was restarted in both patients because
of impaired renal graft function due to MPGN.

Discussion
One of the above-described two patients, a 43-year-old

man, was infected with HCV at age 20 years from a transfusion
required after a traffic accident. He started dialysis for diabetic
nephropathy at age 40 years. In April 2007, this patient with a
previously untreated HCV underwent living-donor RTx (donor:

his 41-year-old wife). Around January 2012, proteinuria (>1 g/
day) developed; renal biopsy was performed, establishing the
diagnosis of MPGN (Figure 1). Anti-HLA antibodies also
developed coincidentally, we also suspected antibodies
induced rejection, double filtration plasmapheresis (DFPP) plus
steroid bolus therapy were performed. Proteinuria (>5 g/day),
liver disorder, and the TaqMan HCV test detected HCV-RNA
quantities ≥7.8 (log). Virus removal and eradication by DFPP
plus IFN/Rib therapy was performed. Consequently, the HCV-
RNA levels in the TaqMan test decreased to the lower
detection limit or below, in May 2013. Anemia as an adverse
reaction of IFN/Rib therapy developed in the patient. However,
he continued the therapy, receiving periodic measurements of
Rib levels in the blood, by using erythropoietin preparations or
by suspending the use of Rib as appropriate, and thereby
achieving SVR (Figures 2 and 3).

Figure 1 Pathological findings of transplant renal biopsy.

Conclusion
All our HCV-patients had eGFR ≤50 mL⋅min-1⋅1.73 m-2. In

these patients, Rib is contraindicated, and, in principle, IFN
monotherapy is indicated. While there are reports of IFN
therapy exerting relatively high effects on HCV in RTx patients,
there are also reports of IFN therapy resulting in renal graft
loss due to IFN-induced rejection; careful measures must be
taken for these patients. IFN/Rib therapy is considered to be
effective in patients with HCV-related nephropathy (MPGN),
and is currently an essential therapy for the maintenance of
hepatic function and the long-term renal graft survival in HCV-
patients receiving RTx [4,10,11]. In Japan, daclatasvir/

asunaprevir (DCV/ASV) combination therapy was introduced as
an IFN-free antiviral therapy in September 2015 [12]. The
safety of this therapy in RTx patients or HD patients has not
been established. If the efficacy and safety of DCV/ASV therapy
in RTx patients and HD patients were to be verified in the
future, IFN therapy will probably no longer be used. However,
IFN therapy, which is unrelated to drug resistance, may be
given to patients infected with multiple-drug resistant viruses
arising from treatment with oral medications only. In Japan,
IFN therapy should be used until the safety of DCV/ASV
therapy is established, and IFN/Rib therapy must be
considered for RTx recipients with HCV in certain
circumstances. IFN/Rib can be given to RTx recipients with HCV
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if these patients undergo periodic blood tests for Rib levels
and dose adjustments of Rib according to the evaluation of its
efficacy/adverse reactions.

Figure 2 Clinical course-1.

Figure 3 Clinical course-2.

In the future, HCV eradication therapy should be performed
more actively in HCV-infected renal transplant recipients as a
way to help protect and preserve their hepatic functions and
achieve long-term survival of renal grafts.

In present, a transplant coordinator strongly pressures a
dialysis facilities to work on it to have the HCV patients who

undergo renal transplant receive treatment for the HCV before
transplant. However, the HCV treatment to a patient on
dialysis is not still provided enough in the dialysis facilities, and
this point is a future problem.
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