
C
T

B

K
i
t
d
(
r
i
n
l
(
W
s
S
e
p
r
a
p

P

B
a
t
c
t

©
3

T

alcineurin Inhibitor–Free Immunosuppression in Renal
ransplantation

. Parada, A. Mota, P. Nunes, F. Macário, J. Pratas, C. Bastos, and A. Figueiredo

ABSTRACT

Purpose. To describe our initial results using a calcineurin inhibitor–free immunosup-
pression protocol in renal transplants.
Patients and methods. Between October 2001 and June 2003, 56 recipients of a renal
allografts were started on an immunosuppression protocol without calcineurin inhibitors,
consisting of basiliximab, sirolimus, mycophenolate mofetil, and steroids. We analyzed
patient and graft survival, acute rejection episodes, and renal function.
Results. The mean follow-up was 19.6 months. Actuarial patient survival at 1 and 2 years
was 98.1% and 95.3%, respectively. Actuarial graft survival at 1 and 2 years was 92.9% and
87.6%, respectively. Acute rejection occurred in 27.8% of the patients, usually Banff 1
(73.3%). There was stable renal function with mean serum creatinine of 1.3, 1.4, 1.3, and
1.3 mg/dL at 1, 6, 12, and 24 months after transplant.
Conclusions. The use of immunosuppression free of calcineurin inhibitors is effective

and safe. Further follow-up is needed to evaluate the impact on long-term results.
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IDNEY TRANSPLANT OUTCOMES have steadily
improved over the past decade1 due to modern

mmunosuppression protocols and better prophylaxis and
reatment of common posttransplant infections.2 The intro-
uction of calcineurin inhibitors (CNIs)—cyclosporine
CsA) and tacrolimus (Tac)—in the last two decades has
esulted in a significant decrease in acute rejection and an
mprovement in short-term graft survival3 with most centers
ow achieving 85% to 90% 1-year graft survival.4 However,

ong-term graft loss due to chronic allograft nephropathy
CAN) remains a major problem in renal transplantation.5

hile there appear to be many contributors to CAN, many
tudies emphasize the nephrotoxicity associated with CNIs.6–8

everal studies of CNI-free immunosuppression2,9–13 or
arly CsA withdrawal14–16 have been reported, with good
atient and graft survival and without drug-induced neph-
otoxicity. In this report, we describe our initial results using

CNI-free immunosuppression protocol in renal trans-
lants.

ATIENTS AND METHODS

etween October 2001 and June 2003, 56 recipients of a first renal
llograft were enrolled in this prospective study, which had ob-
ained local ethics committee approval and written informed
onsent from each patient. Exclusion criteria consisted of prior

ransplantation or exposure to immunosuppressants, type I diabe- b

2005 by Elsevier Inc. All rights reserved.
60 Park Avenue South, New York, NY 10010-1710

ransplantation Proceedings, 37, 2759–2761 (2005)
ies, severe hyperlipidemia prior to transplantation (serum choles-
erol level greater than 350 mg/dL or serum triglycerides over 400
g/dL), white blood cells less than 3000/mm3, or platelets less than

00,000/mm3.
Immunosuppressive protocol included basiliximab 20 mg (days 0

nd 4), mycophenolate mofetil (1 g two times per day), steroids,
nd sirolimus (5 mg daily after a 20 mg loading dose). Sirolimus
oses were then adjusted to achieve target through levels between
0 and 15 ng/mL for 6 months and 5 to 10 ng/mL thereafter. All
linical rejections were biopsy-proven and Banff scored prior to
nitiation of therapy with high-dose steroids. Primary endpoints of
he study were patient survival, graft survival, and the number of
cute rejection episodes. Secondary endpoints included delayed
raft function, serum creatinine, and calculated creatinine clear-
nce.

Statistical analysis was performed using SPSS for Windows 10.0.
escriptive statistics are presented as mean values and standard

eviations for the continuous variables and as frequencies and
ercentages for the categorical variables. Groups were compared
sing Student t test for continuous variables and �2 testing for
ategorical parameters. Graft and patient cumulative actuarial
urvivals were calculated by Kaplan-Meier analysis and tested for
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ifferences with the Mantel-Cox log-rank test. Results were con-
idered statistically significant if the P value was less than or equal
o .05.

ESULTS

atient characteristics at baseline are shown in Table 1.
ean follow-up was 19.6 months (range: 1 to 32.2 months).
ctuarial patient survival at 1 and 2 years was 98.1% and

5.3%, respectively. Actuarial graft survival at 1 and 2 years
as 92.9% and 87.6%, respectively. There were seven graft

osses, two due to chronic dysfunction, two due to vascular
omplications, and three to death with a functioning graft.

hen observations were censored for patients dying with a
unctioning graft, actuarial graft survival at 1 and 2 years
as 94.6% and 91.9%, respectively. Acute rejection oc-
urred in 27.8% of patients, mostly Banff 1 (73.3%).
verall, Banff 2 and 3 acute rejection occurred in 7.4% of

he patients. All episodes were reversed with steroids.
ctuarial graft survival at 1 and 2 years was 93.3% and

3.3%, when acute rejection occurred; and 97.4% and
9.5% among patients without acute rejection, a difference
hat was not statistically significant. There was delayed graft
unction in 16.7% of the transplants, but it did not influence
raft survival at 1 and 2 years. There was a stable renal
unction with mean serum creatinine of 1.3, 1.4, 1.3, and 1.3
g/dL at 1, 6, 12, and 24 months after the transplant.
ne-year mean serum creatinine level was significantly

ower in rejection-free patients (1.2 � 0.4 mg/dL) than in
hose who suffered an acute rejection (1.6 � 0.8 mg/dL, P �
031).

ISCUSSION

raft survival in renal transplantation is influenced by
ultiple risk factors, including donor and recipient age,

cute rejection, human leukocyte antigen (HLA) mis-
atches, and comorbidity.15 Despite the significant im-

rovements in short-term graft survival and the reduction of
cute rejection episodes with CsA and Tac, these CNIs
ontribute to CAN.5 They decrease glomerular filtration
ate, increase blood pressure and hyperlipidemia, and may
ead to interstitial fibrosis, with a major negative impact on

Table 1. Patient Characteristics at the Time of Renal
Transplantation

ean age � SD (y) 39.4 � 12.7
ex (male/female) 40/6
ause of renal failure (%)
Glomerulonephritis 31.5
Tubulointerstitial disease 16.7
Diabetes/hypertension 14.8
Polycystic disease 13.0
Other/not determined 24.0
raft: cadaveric/living donor 47 (83.9%)/9 (16.1%)
LA mismatches 3.12 � 0.84
old ischemia (h) 18.1 � 7.7
onor age (y) 39.9 � 16.2
ong-term results. The increasing use of expanded or mar-
r
1

inal donors, probably more susceptible to CNI nephrotox-
city,10 has emphasized the need to find safer immunosup-
ressive protocols that both provide protection against
cute rejection episodes and permit recovery of graft func-
ion after the transplant.2 The introduction of sirolimus has
llowed the use of immunosuppression protocols without
NIs2,9–13 or with early CsA withdrawal14–16 with good
atient and graft survival and improved renal histology and
unction.14 In our experience, CNIs free immunosuppres-
ion was associated with good 1- and 2-year patient and
raft survivals. Although our acute rejection rate (27.8%)
as slightly higher than some recent reports in the litera-

ure,5,15,16 the incidence of Banff 2 or 3 acute rejections was
ow (7.4%) and did not influence graft survival. Renal
unction, as evidenced by serum creatinine values, was
table during our study, although slightly better among
ejection-free patients (1.2 � 0.4 mg/dL) than those who
uffered acute rejection (1.6 � 0.8 mg/dL, P � .031).

In conclusion, in our short experience, the use of immu-
osuppression free of CNIs is effective, with good graft and
atient outcomes, and safe. Further follow-up is needed to
ee the impact of this protocol and of the acute rejection
pisodes on long-term results.
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