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idney Transplantation With Corticosteroid-Free Maintenance
mmunosuppression: A Single Center Analysis of Graft and
atient Survivals

. Filipe, A. Mota, R. Alves, C. Bastos, F. Macário, A. Figueiredo, A. Roseiro, B. Parada, H. Sá,

. Nunes, and M. Bastos

ABSTRACT

The purpose of this study was to assess the impact of a corticosteroid-free maintenance
immunosuppression on graft survival in kidney transplantation. We analyzed 79 patients
who were transplanted between June 1, 2006 and May 31, 2007. We excluded hyperim-
munized patients, second transplantations, living donors, and black recipients. Patients
underwent induction with thymoglobulin or basiliximab, followed by treatment with
mycophenolate mofetil (MMF), tacrolimus, and methylprednisolone. On the 5th day, the
patients were divided into 2 groups: group A (n � 45) discontinued steroid therapy; group
B (n � 34) continued prednisone therapy. We performed a comparative analysis of
incidence of delayed graft function (DGF), acute rejection episodes (ARE), renal function
at 6 and 12 months, graft and patient survivals, causes of graft loss, and mortality. The 2
groups were similar for donor, recipient, and graft characteristics. The incidences of DGF
were 8.9% in group A and 14.7% in group B; those for ARE were 2.3% in group A and
13.8% in group B (P � .077). The mean serum creatinine levels at 6 and 12 months were
similar. There were 8 graft losses: 3 in group A (3 deaths with functioning grafts) and 5 in
group B (1 death, 3 vascular causes, 1 kidney nonfunction). The 4 deaths were due to
infection (n � 3) or neoplasia (n � 1). Graft survivals at 1 year were 98% in group A and
85% in group B, and patient survivals were 98% and 97%, respectively. An immunosup-
pressive regimen using antibody induction and steroid-free treatment proved to be

effective in low-risk patients.
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ORTICOSTEROIDS are the only immunosuppres-
sants in current use that have been prescribed since

he beginning of allotransplantation. Unfortunately, they are
esponsible for a great deal of morbidity among transplant
atients, including increased susceptibility to infection; weight
ain with cushingoid changes; cataracts; glucose intolerance;
yopathy; sodium retention; hyperlipidemia; osteopenia;

septic necrosis; and impaired growth.1 Additionally, these
ide effects contribute to noncompliance in some patients.

The appearance of antimetabolites (azathioprine and
ater mycophenolate mofetil [MMF]) and calcineurin inhib-
tors (cyclosporine, and more recently tacrolimus) has per-

itted more specific immunosuppression, with possibilities
f corticosteroid-sparing. Besides these improvements,
limination of steroids has not been free of risk. Initial
tudies with early corticoid withdrawal revealed higher
ncidences of acute rejection episodes,2–5 but the use of
ntibody induction therapy permitted more potent and
pecific immunosuppression,6–9 allowing greater safety for
arly corticoid withdrawal.

Immunosuppression schemes with rapid suspension of
teroids (1 week) show advantages over late suspension: it is
asier to diagnose acute rejection episode (ARE), there is
ess interference in the mechanisms of immune tolerance,
here are fewer side effects, and the lack of dependence on
teroids prevents the increased immune activity secondary
o late steroid withdrawal.

ATERIALS AND METHODS
atients and Study Design

n this retrospective, single center study, we collected data from
9/104 kidney transplantations performed between June 2006 and
ay 2007, excluding hyperimmunized (PRA � 75%) patients,

econd transplantation, recipients of living donor grafts, and black
ubjects. Two groups were established: group A (n � 45) with
teroid withdrawal on day 5 versus group B (n � 34) with
aintenance steroids. Besides steroids, the remaining immunosup-

ressants and adjuvant therapy were the same.

mmunologic Evaluation

ross match and PRA determination were performed by flow
ytometry. HLA A, B, and DR mismatches were determined in all
ecipients.

mmunosuppression

ll patients received induction therapy with a randomly chosen
ntibody: thymoglobulin (anti-human thymocyte globulin; Gen-
yme) or basiliximab (anti-CD25 monoclonal antibody; Novartis).
atients received a 5-day course of thymoglobulin (1.5 mg/kg) with

he initial infusion begun just before surgery. The following doses
ere adjusted to the degree of myelosuppression. Basiliximab was
rescribed at a dose of 20 mg before surgery and on postoperative
ay 4. No dose adjustments were made. Thymoglobulin was given
o 51% of group A patients and 36% of group B; the other subjects
eceived basiliximab.

Oral MMF (1 g twice a day) was started before and maintained
fter surgery. The MMF dose was adjusted for gastrointestinal side

ffects or bone marrow suppression. Tacrolimus was given to m
chieve a trough concentration between 8 and 12 ng/mL; the initial
ose was 0.15 mg/kg/d, which was adjusted every other day
ccording to the blood levels. All patients received 500 mg meth-
lprednisolone on the day of transplantation, 250 mg on day 2, and
25 mg on day 4. On postoperative day 5, group A patients
iscontinued corticoids, and group B maintained them with a
rednisone taper as usual to achieve 30 mg daily at day 7 and 15 mg
t day 30.

nfection Prophylaxis

ytomegalovirus (CMV) prophylaxis was administered as valgan-
iclovir (450 mg daily for 6 months) to all patients who received
hymoglobulin. Pneumocystis prophylaxis included trimethropim-
ulfamethoxazole (480 mg daily) to all patients for 1 year. All
atients were HIV, hepatitis C and B negative, and CMV positive.

ata Analysis

e compared patient and graft survival rates and the incidence and
iming of ARE. Graft failure was defined by death with a function-
ng graft, by a return to dialysis, or by retransplantation. We also
ompared the incidence of delayed graft function (DGF), donor
nd recipient characteristics, renal function at 6 and 12 months,
auses of graft loss and mortality, HLA mismatches, posttransplant
iabetes mellitus, and allograft characteristics. All rejection epi-
odes were diagnosed by biopsy and classified using Banff 97
riteria. Recipient and donor characteristics and incidences of
ntercurrent events were compared using chi-square tests. For
ontinuous variables we used the standard 2 sample student t test.
ctuarial rates for graft and patient survivals were estimated using
aplan-Meier methods and compared using log-rank tests. Differ-
nces were considered significant if P � .05.

ESULTS
aseline Characteristics

he mean patient follow-up was 1.48 � 0.48 years, with no
ifference between groups. The baseline characteristics of
he 2 groups were similar. The donors showed similar ages,
reatininemia, and weights. Trauma was the principal cause
f donor death in both groups (Table 1). The incidence of
iabetic recipients was 13% in group A and 15% in group
; �80% of patients had associated pathology (mainly
ardiovascular). Time on dialysis, age, gender, and weight
f recipients were similar in both groups.
The allograft characteristics did not differ significantly

etween the group with corticosteroid maintenance vs
ithdrawal: cold ischemia times were 17.2 � 5.5 hours in
roup A and 17.5 � 5.6 hours in group B (P � .83), and the
ean mismatches were similar. In group A the transplanted

idney was more frequently the left (56.8%), and in group B
he right kidney (52.9%), but without significance (P � .31).

RE

n the group with early corticosteroid withdrawal, 1 patient
2.3%) developed an ARE (grade IA), and in the group
ith corticoid maintenance, 4 patients (13.8%; P � .077)
xperienced ARE (grade IA). All AREs were treated with

ethylprednisolone pulses.
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raft Function

oth groups showed similar incidences of DGF: 8.9% in
roup A and 14.7% in group B (P � .48). The renal
unction was similar: group A: 1.29 � 0.29 mg/dL versus
roup B: 1.28 � 0.36 mg/dL (P � .91) at 6 months and
roup A: 1.30 � 0.48 mg/dL versus group B: 1.32 � 0.49
g/dL (P � .84) at 12 months.

osttransplant Diabetes Mellitus

here were no differences between the groups concerning
he incidences of posttransplant diabetes mellitus: 18% in
roup A and 17% in group B.

atient and Graft Survivals

here were 8 graft losses: 3 in group A (all deaths with
unctioning grafts) and 5 in group B (1 death, 3 vascular
auses, 1 kidney nonfunction). The 4 deaths (2 in the first
ear and 2 in the second year) were due to septic shock (n �
), pneumonia (n � 1) and cervical tumor (n � 1).

The 12-month outcomes showed no significant differ-
nces: 12-month graft survivals of group A versus group B
ere 98% vs 85% (log-rank P � .20), and 12-month patient

urvivals were 98% versus 97% (log-rank P � .57), respec-

Table 1. Baseline Characteristics and Results of
Study Groups

Group A Group B P

onor
Age (y) 40.44 � 17.2 38.68 � 17.8 .94
Gender (% males) 53.3 55.8 .63
Weight (kg) 69.98 � 14.5 68.12 � 12.9 .37
Cause of death (% trauma) 38 43 .16
Creatininemia (mg/dL) 0.8 � 0.2 0.8 � 0.2 .86

ecipient
Age (y) 47.13 � 13.0 46.91 � 13.3 .94
Gender (% males) 64 61 .8
Weight (kg) 65.58 � 11.8 63.12 � 12.4 .37
Associated pathology (%) 91.1 82.3 .31
Diabetes mellitus (%) 13 15 .8
Time on dialysis (mo) 44.76 � 29.5 56.82 � 52.4 .20

old ischemia time (h) 17.2 � 5.5 17.5 � 5.6 .83
LA mismatches 2.54 � 0.90 2.50 � 1.2 .88
ransplanted kidney

(% left/% right)
56.8/43.2 47.1/52.9 .31

elayed graft function (%) 8.9 14.7 .48
cute rejection episodes (%) 2.3 13.8 .077
reatininemia at 6 months

(mg/dL)
1.29 � 0.29 1.28 � 0.35 .91

reatininemia at 12 months
(mg/dL)

1.30 � 0.48 1.32 � 0.49 .84

raft survival at 1 year (%) 98 85 .20
atient survival at 1 year (%) 98 97 .57
ost transplant diabetes

mellitus (%)
18 17 .51
ively.
L
r

ISCUSSION

ur study was designed to demonstrate the efficacy of an
mmunosuppressive regimen with antibody induction and
teroid-free immunosuppression in low-risk patients. We
bserved good acute rejection rates, initial graft function, as
ell as graft and patient survivals. The features of the 2
roups, 1 with corticoid maintenance and another with
orticoid withdrawal at day 5, showed similar characteris-
ics. The main difference was the greater incidence of ARE
mong patients with corticoid maintenance, albeit not
ignificant. We also have to point out that thymoglobulin
as the major treatment in the corticosteroid withdrawal
roup, albeit not significant. With respect to the incidence
f corticosteroid side effects, their avoidance did not im-
rove the incidence of posttransplant diabetes mellitus.
In conclusion, low-risk patients are adequately treated

ith immunosuppressive regimens including antibody in-
uction and early discontinuation of steroids, with good
RE rates, as well as graft and patient survivals. Longer

ollow-up of these groups is required to evaluate the
dvantages and chronic rejection incidence associated with
steroid-free maintenance scheme.10
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