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mpact of Hepatitis B and C Virus Infections on Kidney
ransplantation: A Single Center Experience
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ABSTRACT

Objective. The impacts of hepatitis C virus (HCV) and hepatitis B virus (HBV)
infections on patient and renal graft survivals are controversial. This study sought to
evaluate the effects of pretransplantation HCV and HBV infections on renal transplant
patients and their grafts at our center.
Patients and Methods. We retrospectively examined 1224 renal transplantations per-
formed between 1992 and 2006, including 28 HBsAg positive; 64, anti-HCV; 9, anti-HCV
plus HBsAg positive; and 1123, negative for anti-HCV and HBsAg. The mean posttrans-
plantation follow-up was 5.6 � 4.1 years.
Results. The prevalences of HBV infection were 6.2% in 1994 and 2.3% in 2006 and
those of HCV infection were 6.8% in 1998 and 5.2% in 2006. The rejection rate was higher
among HBV� (46.4%) and HCV� (40.6%) groups than the negative groups (31.5%), but
it was not significant. There were no significant differences in patient and graft survivals
among the groups. The major cause of patient death was liver failure among patients with
concomitant HBV� and HCV� infections and cardiovascular disease among HCV� and
negative patients.
Conclusions. There has been a decrease in the prevalence of recipients with hepatitis
virus infections over the last 15 years. Patient and graft survivals were not affected by HCV

or HBV infection.
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ONTROVERSY PERSISTS regarding the impact of
hepatitis B virus (HBV) and hepatitis C virus (HCV)

nfections in renal transplant recipients. Some studies have
eported an increased risk of death among patients who test
ositive for HCV antibody and HBsAg prior to kidney
ransplantation,1,2 whereas others have reported no effect
n patient or graft survivals.3,4 The aim of this study was to
valuate the impact of HCV and HBV infections on renal
ransplant patients and their grafts, at a single center. This
tudy also sought to analyze the evolution of prevalence of
hese infections over the last years in Portugal.

ATIENTS AND METHODS

his retrospective study examined the results of 1224 renal trans-
lantations performed between January 1992 and December 2006
t a single center, including 28 HBsAg-positive patients (HBV�);
4, HCV antibody (HCV� group); 9, HCV antibody plus HBsAg
ositive (concomitant HBV� and HCV�); and 1123 patients with
o HCV antibody and negative HBsAg (negative cohort) at time of
ransplantation. According to their viral state the groups were

ompared for the incidence of acute rejection episodes and patient 7

041-1345/09/$–see front matter
oi:10.1016/j.transproceed.2009.01.074

80
nd graft survivals. The mean follow-up time was 5.6 � 4.1 years.
cute rejection was defined by biopsy or clinically by a positive

esponse to anti-rejection therapy. Graft failure was considered if
he recipient returned to dialysis or when the recipient died with a
unctioning graft.

tatistical Analysis

ategorical differences between groups were calculated using
hi-square and continuous variables by Student t test. All results
ere expressed as mean values (SD). Graft and patient survivals
ere estimated using Kaplan-Meier analyses with comparisons by

og-rank tests.
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HBV AND HCV IN KIDNEY TRANSPLANTATION 881
ESULTS

he prevalences of HBV infection were 6.2% in 1994, 4.1%
n 1998, 3.2% in 2002, and 2.3% in 2006; comparable results
or HCV infection were 2.8% in 1994, 6.8% in 1998, 6.2%
n 2002, and 5.2% in 2006. The prevalences of concomitant

BV plus HCV infection were 0.4% in 1998 and 0.7% in
002 and 2006. Forty-six negative patients and 1 HCV�
atient received their grafts from living donors. Univariate
nalysis of data showed no significant difference with regard
o recipient age, recipient gender, HLA mismatch, donor
ge, donor gender, cold ischemia time, on delayed graft
unction when comparing HBV�, HCV�, or concomitant
BV� plus HCV� groups with the negative group.

epatitis B

BV� patients had been significantly longer on dialysis
han negative patients (67.4 � 54.9 vs 35.3 � 32.9 months;

� .001). The acute rejection rate seemed to be higher
mong HBV� (48.1%) than negative patients (32.9%);
owever, the difference was not significant. Posttransplan-
ation graft survivals were 85.7% at 1 year and 75% at 5 and
years in the HBV� group vs 90.4%, 78.7%, and 70.4% at

imilar times among the negative group (P � NS). The
ajor cause of graft failure in HBV� (71.4%) and negative

roups (42.2%) was chronic allograft nephropathy. Post-
ransplantation patient survivals were 100% at 1, 5, and 8
ears in the HBV� group, and 94.8%, 88.4%, and 84.4% at
, 5, and 8 years in the negative group (P � NS).

epatitis C

he duration of dialysis was significantly longer among
CV� patients (68.9 � 40.4 months; P � .001) than

egative patients. HCV� recipients displayed a greater
ncidence of acute rejection episodes (43.3%), but the
ifference was not significant. Posttransplantation graft
urvivals were 92%, 81.6%, and 56.7% at 1, 5, and 8 years
n the HCV� group (P � NS). The major cause of graft
ailure was chronic allograft nephropathy in the HCV�
roup (57.1%). Posttransplantation patient survivals were
5%, 91.3%, and 83.9% at 1, 5, and 8 years in the HCV�
roup (P � NS). The major cause of death in the HCV�
60%) vs negative group (43.2%) was cardiovascular dis-
ase.

oncomitant HCV Plus HBV

his group had been significantly longer on dialysis (100 �
7.8 months; P � .001) than negative patients. There were
o significant differences between the groups with respect
o the frequency of acute rejection episodes. Posttransplan-
ation graft survivals were 100%, 85.7%, and 85.7% at 1, 5,
nd 8 years (P � NS), and posttransplantation patient
urvivals were 100%, 85.7%, and 85,7%, respectively,
mong the concomitant HCV� plus HBV� group (P �
S). The major cause of death in this group was liver failure

100%) and the major cause of graft failure was patient

eath (100%).
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ISCUSSION

ur study, as well as previous reports,5 have shown a
arked decline in the prevalence of HBV and HCV

nfections over the last 15 years. There are many factors
hat may have contributed to the reduction in hepatitis
revalence, such as active hepatitis B vaccination, screening
f blood donors, and the use of erythropoietin. Although
he prevalence of chronic hepatitis has declined among
atients awaiting renal transplantation, it remains a rele-
ant clinical problem, mainly for patients with a long history
f dialysis who may have been infected many years ago. The
ffect of hepatitis on patient survival after renal transplan-
ation has been a subject of discussion. Several authors
bserved a negative influence of HCV and HBV infections
n patient survival.6–8 Our data, as well as those of some
ther studies, have shown no difference in patient survival.9,10

ny differences appear to be a consequence of the time of
ollow-up. The prognosis of HBV� patients has probably
mproved given the increased efficacy of antiviral therapy11;
hus defining the natural history of chronic hepatitis in renal
ransplantation remains difficult. Furthermore, HCV� can-
idates who remain on the waiting list show a greater risk of
ortality than those who are transplanted.12,13

Some authors have observed that liver-related mortality
s an important cause of death after renal transplantation in
atients with chronic hepatitis.14 However, we noted in our
CV� group that patient mortality was primarily related to

ardiovascular disease; in the HBV� group, no patients
ied during follow-up. Mortality of the concomitant HBV
lus HCV-infected patients was associated with liver fail-
re. It is known that coinfected patients show enhanced
BV replication and an increased risk for cirrhosis and

ulminant hepatic failure.15,16 Graft survival of our patients
as not influenced by infection with either HCV or HBV.

ncreased incidences of acute rejection episodes after renal
ransplantation in patients with HCV� have been reported
y some authors.9,17 The rejection rate among our patients
eemed to be higher for HBV� plus HCV� patients;
owever, there were no significant differences. Chronic
llograft dysfunction was the most common cause of graft
ailure among HBV�, HCV�, and negative patients. The
esults of this retrospective analysis may have been influ-
nced by the use of various immunosuppressive regimens
ver the 15 years. Also activity and severity of liver disease
ere not recorded.
In conclusion, graft and patient survivals were not influ-

nced by HBV or HCV infection during the follow-up
eriod. Our experience suggested that these patients, after

good screening and with clinical surveillance, remain
cceptable candidates for kidney transplantation.
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