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SHOULD LIVING-UNRELATED RENAL TRANSPLANT RECIPIENTS
RECEIVE ANTIBODY INDUCTION? RESULTS OF A CLINICAL

EXPERIENCE TRIAL

ANNE M. WILAND,1,4 JEFFREY C. FINK,2 MATTHEW R. WEIR,2 BENJAMIN PHILOSOPHE,3

STEVEN BLAHUT,2 M. RYAN WEIR JR,2 BETH COPENHAVER,2 AND STEPHEN T. BARTLETT3

Background. Living-donor kidney transplant recip-
ients generally do not receive antibody induction. In-
duction avoidance may not be appropriate, particu-
larly for living-unrelated renal transplant (LURT)
recipients, in whom matching may not be optimal. We
compared the incidence of acute rejection and graft
outcome of LURT recipients who were administered
no induction and cadaveric renal transplant (CRT)
recipients who were administered anti-CD25 anti-
body. These groups both had immediate graft function
and similar maintenance immunosuppression.

Methods. This retrospective analysis included pa-
tients who received kidney transplants between 1999
and 2000. CRT recipients received basiliximab, corti-
costeroids, mycophenolate mofetil (MMF), and de-
layed tacrolimus (serum creatinine <3 mg/dL). LURT
recipients received tacrolimus (initiated pretrans-
plantation), MMF, and corticosteroids.

Results. The analysis included 136 LURT recipients
and 126 CRT recipients. CRT recipients included more
African Americans (52.4% vs. 30.9%, P<0.01). LURT re-
cipients included more patients with at least one hu-
man leukocyte antigen mismatch (97.8% vs. 85.7%,
P<0.01). A higher acute rejection rate was observed in
LURT recipients at both 6 months (LURT recipients
19.1% vs. CRT recipients 3.2%, P<0.01) and 1 year
(21.3% vs. 4.0%, P<0.0004); a higher rate also was ob-
served in African American LURT recipients com-
pared with African American CRT recipients (35.7%
vs. 4.5%, P<0.0015) at 1 year. LURT recipients demon-
strated a threefold greater rejection risk than CRT
recipients who were administered basiliximab (rela-
tive risk: 3.6, P<0.002). Graft survival was similar at 1
year.

Conclusion. The higher rejection rates in LURT re-
cipients (no induction) compared with CRT recipients
(basiliximab induction), despite similar chronic im-
munosuppression (tacrolimus, MMF, and steroids)
and immediate graft function, indicate the potential
advantage of anti-CD25 induction in LURT protocols
to reduce the risk of acute rejection.

During recent years, substantial reductions in acute rejec-
tion and increases in graft survival rates have been reported
for both cadaveric- and living-donor renal transplant recipi-
ents (1, 2). However, donor shortage remains a serious con-
cern, and living donors represent a means for expanding the
limited donor pool. Whereas the number of cadaveric-donor
kidney transplantations performed in the United States has
remained essentially stable during recent years, the number
of patients undergoing living-donor kidney transplantation
has increased (3). Although related donors continue to be the
dominant source of living renal transplants, there has been a
steady increase in the number of unrelated living donors in
kidney transplantation. Unrelated donors now account for
more than 20% of all kidney transplant donors (3).

Living-donor kidney transplant recipients are perceived to
be at particularly low risk for developing rejection (4). They
usually have a low incidence of delayed graft function and
therefore typically receive immunosuppression with cal-
cineurin inhibitors early posttransplantation. For kidney
transplant recipients at low risk of rejection, antilymphocyte
induction therapy is generally avoided because of concerns
about complications and cost. The avoidance of induction
therapy may not be appropriate for all living-donor trans-
plant recipients, particularly living-unrelated renal trans-
plant (LURT) recipients. Recent data have shown that an
increasing percentage of living-donor transplant recipients
have one or more human leukocyte antigen (HLA) mismatch
(4). Because LURT recipients typically do not share the same
HLA type with their donors, it is unlikely that they will
benefit from the same absolute risk reduction for acute re-
jection as those patients who receive a kidney transplant
from a living-related donor. Induction in these transplant
recipients may be warranted. In fact, a recent study has also
demonstrated that therapy with the anti-CD25 antibody ba-
siliximab reduced the incidence of rejection in living-donor
transplant recipients (4). As an alternative to induction with
polyclonal antibodies, induction with anti-CD25 monoclonal
antibodies may be considered in living-donor transplant
recipients.

Anti-CD25 monoclonal antibodies selectively bind to the
interleukin (IL)-2 receptor of activated T cells, thus inhibit-
ing T-cell growth and proliferation. Basiliximab (chimeric)
and daclizumab (humanized) are potent and effective in the
prevention of acute rejection (5). Anti-CD25 antibodies have
been shown to reduce the incidence of rejection in cadaveric
renal transplant (CRT) recipients (4, 6). In this retrospective
study, we compared the rejection rates and graft survival of
a cohort of patients who received a LURT and no induction
therapy with the rejection rates and graft survival of a cohort
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of patients who received a CRT and induction therapy with
the anti-CD25 antibody basiliximab.

MATERIALS AND METHODS

An analysis was conducted in renal transplant recipients who
received organs between 1999 and 2000. Patients were divided into
two study groups based on whether they were LURT or CRT recip-
ients. Patients with delayed graft function were excluded from the
analysis to provide comparability of immediate graft function for
each group. Delayed graft function was defined as the need for
hemodialysis in the immediate postoperative period.

CRT recipients received two 20-mg doses of basiliximab, one be-
fore transplantation and one on postoperative day 4. LURT recipi-
ents did not receive induction therapy. The maintenance immuno-
suppressive regimen for both study groups consisted of tacrolimus
(and rarely cyclosporine), mycophenolate mofetil (MMF), and corti-
costeroids. Tacrolimus was initiated in CRT recipients when serum
creatinine levels decreased to less than 3 mg/dL. Tacrolimus was
initiated in LURT recipients 3 days before transplantation; preoper-
ative tacrolimus therapy was started at 0.05 mg/kg twice daily and
dosed to achieve target 12-hr trough levels of 12 to 15 ng/mL at the
time of transplant. For patients in both study groups, MMF was
initiated in the immediate postoperative period at a dosage of 1 g
twice daily. All patients received intravenous methylprednisolone at
the time of the transplantation, followed by an oral prednisone taper
to approximately 10 mg/day by day 30.

All continuous variables were expressed as mean � standard
error. All categoric variables were expressed as N and percentage of
total. The outcomes evaluated in this study included acute rejection
and graft survival. Kaplan-Meier curves were used to demonstrate
the difference in the incidence of acute rejection and graft failure
between the two study groups. Cox proportional hazard models were
used to estimate the adjusted risk for acute rejection in each study
group. All analyses were performed as intention to treat.

RESULTS

A total of 262 renal transplant recipients were included in
the study population (136 LURT recipients and 126 CRT
recipients). Patient demographics are shown in Table 1. Pa-
tients in both study groups were similar with regard to age
and gender. Both LURT and CRT study groups included a
higher percentage of men, 64% and 65.9%, respectively.
There were significant differences between the two study
groups with regard to race (P�0.01), number of patients with
at least one HLA mismatch (P�0.01), and mean cold isch-
emia time (P�0.01). The percentage of African American
patients was significantly higher in the CRT group than in
the LURT group (52.4% vs. 30.9%, P�0.01). The number of

patients with at least one HLA mismatch was significantly
greater in the LURT recipient study group than in the CRT
recipient study group (97.8% vs. 85.7%, P�0.01). The mean
cold ischemia time was significantly longer in the CRT group
with a mean of 25.69�10.90 hr compared with 1.70�0.69 hr
in the LURT group. Mean nadir serum creatinine levels were
similar in both study groups. The mean length of follow-up
was significantly longer for LURT recipients (35.2�2.1
months) compared with CRT recipients (13.2�1.1 months).

Mean doses of tacrolimus were similar between groups at
all time points from months 3 to 24 posttransplantation.
Although mean trough levels of tacrolimus were generally
higher in the living-unrelated donor group, the differences
between groups were not significant except at month 3 (11.5
ng/mL LURT vs. 9.4 ng/mL CRT, P�0.009). During the first
3 months posttransplantation, 13 patients in the LURT
group were converted from therapy with tacrolimus to cyclo-
sporine because of intolerance of tacrolimus, 11 patients were
converted at various times later in the study, and 1 patient
was converted from therapy with cyclosporine to tacrolimus.
In the CRT group, six patients were converted at various
times in the study from therapy with tacrolimus to cyclospor-
ine. Mean doses of MMF were comparable between groups at
all time points in the study with the exception of month 18
(LURT 1,385 mg vs. CRT 1,654 mg, P�0.047). Therapy with
MMF was switched to sirolimus in five patients in the CRT
group; seven patients in the LURT group were administered
sirolimus in lieu of MMF.

The overall incidence of acute rejection was significantly
higher in LURT recipients who did not receive induction
therapy compared with CRT recipients who received induc-
tion therapy with basiliximab (20% vs. 6.2%, P�0.001). The
rejection rate remained significantly lower when excluding
the zero-mismatch transplants (24.6% LURT vs. 6.1% CRT,
P�0.001). At 6 months posttransplantation, the incidence of
acute rejection was significantly higher in LURT recipients
(no basiliximab) compared with CRT recipients (basiliximab)
(19.1% vs. 3.2%, P�0.01), and at 1-year posttransplantation,
the incidence of acute rejection continued to be significantly
higher in LURT recipients compared with CRT recipients
(21.3% vs. 4.0%, P�0.0004, Fig. 1). The adjusted risk of acute
rejection for those patients who received a LURT and no
induction therapy was 3.6 times greater than for CRT recip-
ients treated with basiliximab (P�0.002).

At 1-year posttransplantation, graft survival rates were
similar in both study groups. The graft survival rates in
LURT and CRT recipients were 95.24% and 94.12%,
respectively.

Because African American transplant recipients may ex-
perience higher rejection rates than non-African American
recipients, patients were also stratified by race. Acute rejec-
tion rates at 1 year posttransplantation were significantly
higher in African American LURT recipients who did not
receive induction therapy compared with African American
CRT recipients who were treated with basiliximab (35.7% vs.
4.5%, P�0.0015). At both 6 months and 1 year posttransplan-
tation, the length of time to an acute rejection episode tended
to be shorter in African American patients compared with
non-African American patients, although this difference did
not reach significance. At 1 year posttransplantation, African
American and non-African American patients demonstrated

TABLE 1. Patient demographics

LURT (n�136) CRT (n�126) P value

Age 47.08�1.19 49.29�1.4 0.18
Sex: Female 49 (36.0%) 43 (34.1%) 0.75

Male 87 (64.0%) 83 (65.9%)
Race: African American 42 (30.9%) 66 (52.4%) 0.00

Other 94 (69.1%) 60 (47.6%)
0 mismatch: No 133 (97.8%) 108 (85.7%) 0.00

Yes 3 (2.2%) 18 (14.3%)
Mean cold ischemia

time (hr)
1.70�0.69 25.69�10.90 0.00

Nadir creatinine 1.14�0.08 1.16�0.03 0.57
Follow-up (mo) 35.21�2.1 13.2�1.1 0.00

LURT, living-unrelated renal transplant; CRT, cadaveric renal
transplant.
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similar graft survival rates (95.4% vs. 94.2%, P�not
significant).

Multivariate regression analysis showed that age, gender,
zero HLA mismatch status, and length of follow-up did not
affect the incidence of acute rejection in transplant recipients
(Table 2). Race and nadir serum creatinine level were deter-
mined to have a significant impact on the incidence of acute
rejection, with a relative risk of 2.26 in African American
patients (P�0.03) and 1.26 in patients with elevated serum
creatinine levels (P�0.02).

At study entry, mean nadir serum creatinine levels were
similar in both LURT recipients (1.65�0.07 mg/dL) and CRT
recipients (1.64�0.08 mg/dL). At 6 months posttransplanta-
tion, mean serum creatinine levels remained similar across
study groups. LURT and CRT recipients had mean serum
creatinine levels of 1.65�0.07 mg/dL and 1.64�0.08 mg/dL,
respectively.

DISCUSSION

The present study was conducted to assess the incidence of
acute rejection in LURT recipients who have not had the
benefit of induction therapy compared with CRT recipients
who have received induction therapy. We believed that by

comparing rejection rates we could evaluate the opportunity
for further reducing rejection rates in our LURT recipients.
In our study, LURT recipients who were not administered
basiliximab demonstrated a significantly higher incidence of
acute rejection during the first posttransplant year compared
with CRT recipients who were treated with basiliximab. The
higher rejection rates in the LURT recipients occurred de-
spite initiation of tacrolimus before transplantation, which
should have put this group at an advantage in regard to
prevention of rejection. The CRT recipients received delayed
tacrolimus administration. Studies have shown that acute
rejection is a significant risk factor for graft survival in both
living- and cadaveric-donor transplant recipients (7, 8). Pa-
tients who do not experience acute rejection less frequently
develop chronic rejection, and they have improved graft sur-
vival at 10 years posttransplantation. Prevention of acute
rejection episodes may decrease the immunogenicity of the
graft and preserve nephron mass, thereby resulting in im-
proved graft survival. It is also possible that by preventing
early activation of lymphocytes and subsequent rejection,
basiliximab may be important in controlling the immunologic
factors that chronically injure renal allografts.

A recent study demonstrated that the incidence of rejection
may be reduced in living-donor and cadaveric-donor kidney
transplant recipients treated with basiliximab (4). Living-
donor transplant recipients who received basiliximab dem-
onstrated a significantly lower incidence of death, graft loss,
and acute rejection at 6 months posttransplantation com-
pared with those living-donor transplant recipients who did
not receive induction (29.6% vs. 49%, P�0.038). The use of
basiliximab and a cyclosporine-based immunosuppressive
regimen also resulted in a 27% lower incidence of rejection in
similarly treated cadaveric-donor transplant recipients. Of
living-donor transplant recipients who did experience an
acute rejection episode, significantly fewer basiliximab-
treated patients required augmented immunosuppression
other than steroids compared with transplant recipients who
did not receive induction (23.2% vs. 41.3%, P�0.046).

An increased therapeutic effect is observed in clinical trials
when anti-CD25 antibodies and calcineurin inhibitors (cyclo-
sporine and tacrolimus) are used in combination, probably
because the two agents have complementary mechanisms of
action. Both cyclosporine and tacrolimus inhibit IL-2 recep-
tor gene transcription, whereas anti-CD25 antibodies selec-
tively block the IL-2 receptor on T cells (6, 9, 10). Clinical
studies have shown that tacrolimus is an effective immuno-
suppressive agent (11, 12) and that basiliximab may also be
used safely and effectively with tacrolimus-based regimens
(13). A recent study by Philosophe et al. (14) compared ba-
siliximab with OKT3 in patients receiving tacrolimus-based
triple-therapy. At 1 year posttransplant, basiliximab-treated
patients demonstrated a substantial reduction in the inci-
dence of rejection compared with OKT3-treated patients
(15% vs. 31%). Clinical studies have also demonstrated the
effectiveness of basiliximab in cyclosporine-based regimens
for both cadaveric- and living-donor kidney transplant recip-
ients. The addition of basiliximab to a dual-therapy, cyclos-
porine-based immunosuppressive regimen has been shown to
reduce the incidence of acute rejection in renal transplant
recipients (6). More substantial reductions in the incidence of
acute rejection have been achieved when basiliximab is used

FIGURE 1. Rejection-free survival (Kaplan-Meier estimates)
for cadaveric-donor kidney transplant recipients who re-
ceived basiliximab and living-unrelated donor transplant re-
cipients who received no antibody induction therapy.

TABLE 2. Relative risk for acute rejection (living-unrelated
renal transplant recipients vs. cadaveric renal

transplant recipients)

RR CI P value

Age 1.002 0.97–1.03 0.88
Sex: Female 1.00 — —

Male 0.99 0.44–2.23 0.99
Race: Other 1.00 — —

African American 2.26 1.06–4.81 0.03
0 mismatch: No 1.00 — —

Yes 0.003 0.001–0.0005 0.97
Nadir creatinine 1.26 1.03–1.54 0.02
Follow-up (mo) 1.002 0.99–1.001 0.63

RR, relative risk; CI, confidence interval.
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with cyclosporine-based triple therapy, including azathio-
prine or MMF (15–17).

Basiliximab was well tolerated by patients in the present
study. This is similar to what has been observed in other
studies with both cyclosporine- and tacrolimus-based regi-
mens (18, 19). Compared with patients treated with poly-
clonal antibodies, patients treated with basiliximab do not
seem to experience any increase in adverse events (19, 20).

Preliminary studies have shown that certain subpopula-
tions of patients may also benefit from the inclusion of anti-
CD25 antibody in combination with chronic immunosuppres-
sive therapy. A recent study in pediatric renal transplant
recipients demonstrated that the effectiveness of a tacroli-
mus-based regimen is increased with the addition of basilix-
imab (21). A recent study in African American transplant
recipients demonstrated that patients who received basilix-
imab demonstrated a reduced incidence of acute rejection
and significant improvement in 6-month graft survival com-
pared with patients who did not receive induction (6). In our
study, the significant reductions in acute rejection observed
in CRT recipients who were treated with basiliximab, com-
pared with LURT recipients who did not receive the benefit of
induction therapy, also were observed in African Americans.
Although African American LURT recipients who did not
receive induction therapy experienced an increased incidence
of acute rejection compared with non-African American
LURT recipients, this was not unexpected. Historically,
acute rejection rates have been higher in African American
patients than in non-African American patients (22, 23).
However, the rates of acute rejection that we observed in
African American CRT recipients who received induction
therapy with basiliximab compared favorably with the rates
observed in the non-African American CRT recipients.

The results of our study show that living-unrelated trans-
plant recipients who did not receive the benefit of induction
therapy experienced a significantly higher incidence of acute
rejection than CRT recipients treated with basiliximab. The
inclusion of basiliximab in current immunosuppressive regi-
mens also could potentially improve outcomes in living-re-
lated donor transplant recipients. This study was not de-
signed to specifically look at antibody induction in LURT
recipients. Although our experience is retrospective, the com-
parison of rejection rates between these two groups, despite
tacrolimus, MMF, and prednisone immunosuppression, al-
lows us to speculate that basiliximab induction therapy
should provide an advantage in LURT recipients that re-
mains to be tested in future prospective clinical trials. A
multicenter registry was created to assess the safety, effi-
cacy, and cost-effectiveness of basiliximab in living-related
and unrelated donor transplantation to test this hypothesis.
This new registry may represent a valuable means for eval-
uating new strategies to optimize immunosuppression in all
types of living-donor renal transplantation (24).

REFERENCES

1. Hariharan S, Johnson CP, Bresnahan BA, et al. Improved graft survival
after renal transplantation in the United States, 1988 to 1996. N Engl
J Med 2000; 342: 605.

2. Cecka JM. The UNOS Scientific Renal Transplant Registry. Clin Transpl
1999; 1–21.

3. 2001 Annual Report of the U. S. Organ Procurement and Transportation
Network and the Scientific Registry for Transplant Recipients Trans-
plant Data 1991–2000. Department of Health and Human Services

Administration, Office of Special Programs, Division of Transplanta-
tion, Rockville, MD. United Network for Organ Sharing, Richmond, VA.
University Renal Research and Education Association, Ann Arbor, MI.

4. Mulloy LL, Wright F, Hall ML, et al. Simulect (basiliximab) reduces acute
cellular rejection in renal allografts from cadaveric and living donors.
Transplant Proc 1999; 31: 1210.

5. Kovarik J, Wolf P, Cisterne JM, et al. Disposition of basiliximab, an
interleukin-2 receptor monoclonal antibody, in recipients of mis-
matched cadaver renal allografts. Transplantation 1997; 64: 1701.

6. Kahan BD, Rajagopalan PR, Hall M, for the United States Simulect®
Renal Study Group®. Reduction of the occurrence of acute cellular
rejection among renal allograft recipients treated with basiliximab, a
chimeric anti-interleukin-2-receptor monoclonal antibody. Transplan-
tation 1999; 67: 276.

7. Matas AJ, Gillingham KJ, Humar A, et al. Immunologic and nonimmuno-
logic factors: different risks for cadaver and living donor transplanta-
tion. Transplantation 2000; 69: 54.

8. Humar A, Hassoun A, Kandaswamy R, et al. Immunologic factors: the
major risk for decreased long-term renal allograft survival. Transplan-
tation 1999; 68: 1842.

9. Vincenti F, Kirkman R, Light S, et al. for the Daclizumab Triple Therapy
Study Group. Interleukin-2-receptor blockade with daclizumab to pre-
vent acute rejection in renal transplantation. N Engl J Med 1998; 338: 161.

10. Prograf® tacrolimus capsules and tacrolimus injection prescribing infor-
mation. Physicians’ Desk Reference® PDR® Electronic Library™.
Available at: www.pdrel.thomsonhc.com. Accessed: April 6, 2003.

11. Pirsch JD, Miller J, Deierhoi MH, et al. for the FK506 Kidney Transplant
Study Group. A comparison of tacrolimus (FK506) and cyclosporine for
immunosuppression after cadaveric renal transplantation. Transplan-
tation 1997; 63: 977.

12. Chang RW, Snowden S, Palmer A, et al. European randomised trial of dual
versus triple tacrolimus-based regimens for control of acute rejection in
renal allograft recipients. Transpl Int 2001; 14: 384.

13. Jindal RM, Sidner RA. Safety and tolerability of Simulect, tacrolimus,
CellCept and prednisone in recipients of kidney transplants. In: Pro-
gram and abstracts of the AST 18th Annual Scientific Meeting; May
15–19, 1999; Chicago, IL. Abstract 589.

14. Philosophe B, Fink JC, Wiland AM, et al. Low kidney rejection rates with
basiliximab induction and delayed introduction of tacrolimus for pa-
tients with delayed graft function. Transplantation 2000; 69: S259.
Abstract 569.

15. Ponticelli C, Yussim A, Cambi V, et al. A randomized, double-blind trial of
basiliximab immunoprophylaxis plus triple therapy in kidney trans-
plant recipients. Transplantation 2001; 72: 1261.

16. Lawen J, Davies E, Mourad G, et al. Randomized double-blind study of
immunoprophylaxis with basiliximab, a chimeric anti-interleukin-2 re-
ceptor monoclonal antibody in combination with mycophenolate
mofetil-containing triple therapy in renal transplantation. Transplan-
tation 2003; 75: 37.

17. Hartle JE, Bisordi JE, Chao S, et al. The addition of basiliximab to
CellCept, Neoral and steroids resulted in a significant reduction in
acute renal allograft rejection. Transplantation 2000; 69: S159. Ab-
stract 177.

18. Chowdhury S, Kode R, Ranganna K, et al. Induction strategy using basil-
iximab combined with mycophenolate MMF and immediate low-dose
cyclosporin is steroid sparing and more effective than OKT3. Trans-
plant Proc 2001; 33: 1057.

19. Sollinger H, Kaplan B, Pescovitz MD, et al. Basiliximab versus antithy-
mocyte globulin for prevention of acute renal allograft rejection. Trans-
plantation 2001; 72: 1915.

20. Lebranchu Y, Bridoux F, Lemeur Y, et al. Immunoprophylaxis with basilix-
imab compared with antithymocyte globulin in renal transplant patients
receiving MMF-containing triple therapy. Am J Transplant 2002; 2: 48.

21. Swiatecka-Urban A, Garcia C, Feuerstein D, et al. Basiliximab induction
improves the outcome of renal transplants in children and adolescents.
Pediatr Nephrol 2001; 16: 693.

22. Cecka JM. The UNOS Scientific Renal Transplant Registry—2000. Clin
Transpl 2000; 1–18.

23. Kahn D, Vilakazi S, Pontin AR, et al. The results of live related renal
transplantation in black patients. Transplant Proc 2001; 33: 2002.

24. Cangro CB, Wiland A, Slakey WD, et al. for the ReSULTs Registry Group.
Comparison of laparoscopic versus open harvest techniques for living
donor transplantation. Initial results of the registry of Simulect® use in
living transplants (ReSULTs). Am J Transplant 2003; 3(Suppl 5): 491.
Abstract 1322.

WILAND ET AL.February 15, 2004 425


