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No recommendation.

BACKGROUND

Interleukin 2 (IL2)-mediated activation of lymphocytes is a
critical pathway in the cellular immune response of acute
kidney transplant rejection. Anti-CD25 antibodies (anti-
CD25ab, also known as IL2 receptor antagonists (IL2RA))
are humanized or chimeric IgG monoclonal antibodies to
the alpha subunit of the CD25 receptor present only on
activated T lymphocytes and competitively antagonize this
IL2-mediated activation.1,2

The rationale for using anti-CD25ab has been as induc-
tion agents in the peri-transplant period, used together with
standard agents to try to minimize early graft injury by pre-
venting acute rejection or to minimize exposure to the cal-
cineurin inhibitors (particularly in recipients deemed at
high risk of delayed initial graft function), thereby amelio-
rating the short- and long-term nephrotoxic side-effects of
both cyclosporin and tacrolimus.3,4

Anti-CD25ab are commercially available as basiliximab
and daclizumab. The use of anti-CD25ab has increased glo-
bally since their introduction in the mid-1990s, with 38% of
new kidney transplant recipients in the United States, and
23% in Australasia receiving IL2RA in 2002. In Australia
and New Zealand, the widespread use of anti-CD25ab is
limited by local funding arrangements and variability in
clinical practice.5,6

SEARCH STRATEGY

Databases searched: MeSH terms and text words for kidney
transplantation and monoclonal antibody were combined
with MeSH terms and text words for the intervention. The
results were then combined with the Cochrane search strat-
egy for randomized controlled trials and MeSH terms and
text words for identifying meta-analyses and systematic
reviews. The search was carried out in Medline (1966–
October 2003). The Cochrane Renal Group Specialized
Register of randomized controlled trials was also searched
for relevant trials not indexed in Medline.
Date of search: October 2005.

WHAT IS THE EVIDENCE?

Cochrane review

A Cochrane review was published in January 2004 of anti-
CD25ab for treatment of renal transplant recipients.7 This
meta-analysis included a total of 117 reports (publications
and abstracts) of 38 trials representing a total of 4893 ran-
domized participants. Table 1 details these trials.

The objectives of this review were to systematically iden-
tify and summarize the effects of anti-CD25ab as induction
agents:
• as an addition to standard triple therapy with a cal-
cineurin inhibitor, anti-proliferative agent and steroids, and
• as an alternative to other antibody therapies in common
use (i.e. anti-thymocyte globulins (ATG), anti-lymphocyte
globulins (ALG), monomurab-CD3).

The review excluded trials where participants received
another transplant organ in addition to a kidney transplant.
This review searched Medline, EMBASE, Cochrane sources
and conference proceedings from inception to November
2002.

GUIDELINES

a. Addition of anti-CD25 antibody to calcineurin inhibitor-based therapy is recommended as it confers significant
benefit in reducing acute allograft rejection in kidney transplant recipients. (Level I evidence)

b. For induction therapy, anti-CD25 antibodies should be considered in preference to either mono- or polyclonal,
T-cell depleting antibody preparations as they are as efficacious but have significantly fewer side-effects. (Level I
evidence)

c. Basiliximab and daclizumab are equally effective. (Level I evidence)
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Sixteen trials (2682 participants) compared an anti-
CD25ab with placebo or no treatment and 14 trials (1108
participants) compared anti-CD25ab with another mono-
or polyclonal antibody (either monomurab-CD3, ATG or
ALG). One trial with three arms (156 participants) com-
pared an anti-CD25ab with both no treatment and a poly-
clonal antibody. Two trials (82 participants) compared
basiliximab with daclizumab, and the remaining five trials
involved anti-CD25ab in a unique comparison (different
dosing of the same anti-CD25ab, anti-CD25ab within a cal-
cineurin inhibitor-free regimen and anti-CD25ab within a
steroid-reduced or steroid-free regimen). Summary esti-
mates were expressed as relative risk (RR), with values <1
favouring treatment with anti-CD25ab.

Anti-CD25ab ++++ standard therapy compared with 
standard therapy

Results were homogeneous across all outcomes, with no dif-
ferences demonstrated between the different anti-CD25ab
used and the differing combinations of additional immuno-
suppressants. Graft loss favoured the use of anti-CD25ab,
but was not significantly different at 1 year (14 trials, RR
0.83, 95% CI: 0.66–1.04) or 3 years (4 trials, RR 0.88, 95%
CI: 0.64–1.22). The incidence of clinically diagnosed acute
rejection within 6 months of transplantation was reduced
by 34% for those treated with an anti-CD25ab (12 trials, RR
0.66, 95% CI: 0.59–0.74) and at 1 year (10 trials, RR 0.67,
95% CI: 0.60–0.75). Figure 1 shows the forest plot. This
advantage was similar for biopsy-proven rejection, showing
a 36% reduction. Treatment with an anti-CD25ab showed a
substantial effect in preventing steroid-resistant rejection,
reducing incidence at 6 months by 49% (7 trials, RR 0.51,
95% CI: 0.38–0.67). Cytomegalovirus infection was
reduced in anti-CD25ab-treated patients, but did not reach
statistical significance (7 trials, RR 0.82, 95% CI: 0.65–
1.03). All other outcomes favoured the use of anti-CD25ab,
but none reached statistical significance. Table 2 details the
results of the meta-analysis.

Anti-CD25ab ++++ standard therapy compared 
with other mono- or polyclonal antibody 
preparations ++++ standard therapy

Anti-CD25ab was equally effective as other mono- and
polyclonal antibodies in preventing acute rejection
(Figure 2 shows the forest plot). No statistically significant
differences in treatment effect were demonstrated for graft
loss, mortality, cytomegalovirus infection or malignancy.
Adverse reactions to the study drug were not widely
reported, but statistically significant differences were shown
for fever (4 trials, RR 0.4, 95% CI: 0.17–1.00), leucopaenia
(5 trials, RR 0.21, 95% CI: 0.10–0.46), thrombocytopaenia
(4 trials, RR 0.26, 95% CI: 0.16–0.41) and overall adverse
reactions (4 trials, RR 0.38, 95% CI: 0.17–0.86), in favour
of IL2RA compared with other antibody therapies. Table 2
details the results of the meta-analysis.

The comparative efficacy of different IL2RA preparations

The two trials comparing basiliximab and daclizumab head-
to-head were small (n = 82 total) and data could not be
combined. Indirect comparison, by subgrouping trials by
their intervention (daclizumab or basiliximab), showed no
difference for any outcomes. Adding basiliximab to a double
or triple therapy regimen had the same benefit as adding
daclizumab in preventing acute rejection at 6 months
(basiliximab: RR 0.67, 95% CI: 0.59–0.77 vs daclizumab:
RR 0.66, 95% CI: 0.53–0.77).

Other systematic reviews

A smaller systematic review and meta-analysis of anti-
CD25ab in renal transplantation was published in April
2003.8 This meta-analysis was limited to eight random-
ized trials comparing the addition of anti-CD25ab to
cyclosporin-based immunosuppression with cyclosporin-
based therapy alone.

This review searched Medline, EMBASE, Cochrane
sources and conference proceedings from inception to 2003.
Summary estimates were expressed as odds ratio (OR), with
values <1 favouring treatment with anti-CD25ab.

The effect on acute rejection was similar for all types of
anti-CD25ab, and there was no evidence of heterogeneity of
effect between any baseline immunosuppressive regimens or
between trials for any other outcomes.

The composite outcome of graft loss or death with a
functioning graft favoured the use of anti-CD25ab but was
not significantly different at 1 year (8 trials, OR 0.78, 95%
CI: 0.58–1.04). The incidence of biopsy-proven acute rejec-
tion within 6 months of transplantation was significantly
reduced (8 trials, OR 0.51, 95% CI: 0.42–0.63).

Subsequent randomized trials

A Medline search in October 2005 for randomized trials
reported since the publication of both systematic reviews
revealed only one new trial and four further additional
reports of trials already included in the Cochrane review.
The results of the new trial9 concur with those included in
the Cochrane review.

Economic evaluations

Eight journal publications were identified that examined
the health economic implications of the addition of anti-
CD25ab to standard immunosuppression, from the health
system perspective. Seven were cost–benefit analyses using
data from randomized trials: five of the addition of an anti-
CD25ab to standard therapy compared with standard ther-
apy alone, and two looked at the use of an anti-CD25ab
compared with another mono- or polyclonal antibody, one
of which also included a cost-utility analysis. The final pub-
lication used results from two randomized trials to project
costs in a country where no randomized trial had been
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undertaken. None of these publications used trial data from
Australasian centres. These publications are summarized in
Table 3.

None of the evaluations performed alongside randomized
trials showed a statistically significant saving or additional
expense when an anti-CD25ab was used, either in addition
to standard therapy or instead of a different mono- or poly-
clonal antibody therapy. Only one evaluation incorporated
a Quality of Life function, and again, this was no different
for those treated with anti-CD25ab.

WHAT DO THE OTHER GUIDELINES SAY?

International Guidelines:
Kidney Disease Outcomes Quality Initiative: No
recommendation.
UK Renal Association:10 At the moment there are insuffi-
cient data to permit specific recommendations on the vari-
ous immunosuppressive regimens involving monotherapy,
double or triple therapy using prednisolone, azathioprine,
cyclosporin microemulsion (Neoral TM), tacrolimus, myco-
phenolate mofetil or rapamycin. Nor is the role of antibody
therapies (basiliximab, dacluzimab, antilymphocyte globu-
lin, OKT3, etc.) clear. It is likely that mycophenolate
mofetil, anti CD25 antibodies and rapamycin will become
increasingly used during the next few years because the
number of early rejections using regimens, which include
these drugs, appear to be lower, and lower rates of early
rejection in turn are correlated with better long-term func-
tion and graft survival.
Canadian Society of Nephrology: No recommendation.
European Best Practice Guidelines:11 Recently safe and
effective prophylactic therapy has been achieved with high
affinity humanized or chimeric monoclonal antibodies
(daclizumab and basiliximab) which target the IL2 receptor.
British Transplant Society: Guidelines for the Manage-
ment of the Non-Heart Beating Solid Organ Donor.12 It is
logical to try to minimise further nephrotoxic injury to the
renal transplant. Initial treatment with IL-2 receptor block-
ers, prednisolone and mycophenolate mofetil with the
introduction of tacrolimus when there is either graft func-
tion with a creatinine below an arbitrary level of say 350
micromol/L or there is evidence of rejection is practiced by
some units.
National Institute for Health and Clinical Excellence –
United Kingdom:13 Basiliximab or daclizumab, used as part
of a calcineurin-inhibitor-based immunosuppressive regi-
men, are recommended as options for induction therapy in
the prophylaxis of acute organ rejection in adults undergo-
ing renal transplantation. The induction therapy (basilix-
imab or daclizumab) with the lowest acquisition cost should
be used.

IMPLEMENTATION AND AUDIT

No recommendation.

SUGGESTIONS FOR FUTURE RESEARCH

Despite the large number of randomized trials, there was
under-representation of high risk participants and chil-
dren overall. Future trials involving patients at higher
baseline risk for transplantation would confirm the benefits
in this subgroup. Follow up prolonged beyond 1 year would
inform longer-term outcomes and adverse effects more
fully.
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Table 2 Outcomes of meta-analysis and systematic review by Webster et al. 20047

Outcome
Number
of trials

Number of
participants

Relative risk†

(95% CI)
Test for heterogeneity

P-value

IL2RA vs placebo/no treatment
Acute rejection (all) 3 months

6 months‡

1 year‡

3
12
10

163
2407
2052

0.54 (0.25, 1.16)
0.66 (0.59, 0.74)
0.67 (0.60, 0.75)

0.38
0.99
0.98

Acute rejection (biopsy proven) 3 months
6 months‡

1 year‡

1
10
7

76
2223
1820

0.42 (0.12, 1.45)
0.64 (0.56, 0.73)
0.67 (0.59, 0.76)

–
0.97
0.90

Acute rejection (steroid resistant) 3 months
6 months‡

1 year‡

1
7
3

55
1543
467

0.15 (0.01, 2.74)
0.51 (0.38, 0.67)
0.62 (0.46, 0.84)

–
0.91
0.46

Graft loss censored for death 6 months
1 year
3 years

6
14
4

977
2410
695

0.79 (0.49, 1.27)
0.84 (0.64, 1.10)
1.07 (0.71, 1.59)

0.83
0.79
0.54

Graft loss or death 6 months
1 year
3 years

7
14
4

1081
2410
695

0.77 (0.52, 1.15)
0.83 (0.66, 1.04)
0.88 (0.64, 1.22)

0.88
0.73
0.82

Mortality (all cause) 6 months
1 year
3 years

6
13
4

977
2339
695

0.84 (0.30, 1.84)
0.78 (0.43, 1.40)
0.57 (0.25, 1.30)

0.88
0.27
0.17

CMV infection 6 months
1 year

7
7

1208
1528

0.92 (0.70, 1.20)
0.82 (0.65, 1.03)

0.71
0.63

Malignancy (all) 6 months
1 year
3 years

4
9
3

1040
1861
635

0.45 (0.09, 2.17)
0.67 (0.33, 1.36)
0.83 (0.45, 1.53)

0.36
0.44
0.49

Delayed graft function§ 9 1380 0.87 (0.72, 1.06) 0.32
IL2RA vs other antibody
Acute rejection (all) 3 months

6 months
1 year

6
9
5

360
778
449

1.05 (0.74, 1.51)
0.99 (0.71, 1.39)
0.92 (0.68, 1.24)

0.73
0.28
0.94

Acute rejection (biopsy proven) 3 months
6 months
1 year

3
5
2

195
564
175

1.14 (0.73, 1.76)
1.31 (0.86, 1.99)
0.97 (0.61, 1.53)

0.96
0.39
0.87

Acute rejection (steroid resistant) 3 months
6 months
1 year

–
3
3

–
263
299

–
1.10 (0.55, 2.20)
1.09 (0.56, 2.10)

–
0.42
0.28

Graft loss censored for death 6 months
1 year
3 years

7
8
–

521
620

–

1.18 (0.54, 2.56)
0.97 (0.45, 2.10)

–

0.93
0.30

–
Graft loss or death 6 months

1 year
3 years

8
8
–

625
618

–

1.52 (0.80, 2.88)
1.16 (0.59, 2.25)

–

0.77
0.18

–
Mortality 6 months

1 year
3 years

6
7
–

493
593

–

2.09 (0.68, 6.42)
1.96 (0.79, 4.90)

–

0.88
0.85

–
CMV infection 6 months

1 year
4
3

498
299

0.58 (0.22, 1.52)
0.69 (0.30, 1.56)

0.005
0.24

Malignancy (all) 6 months
1 year
3 years

1
1
–

212
135

–

0.33 (0.04, 3.15)
0.31 (0.03, 2.90)

–

–
–
–

Adverse reaction to drug‡ 4 475 0.38 (0.10, 0.46) 0.003
Fever 4 281 0.41 (0.17, 1.00) 0.07
Leucopaenia‡ 5 532 0.21 (0.10, 0.46) 0.15
Thrombocytopaenia‡ 4 431 0.26 (0.16, 0.41) 0.41
Delayed graft function§ 8 645 1.37 (1.02, 1.84) 0.19

†Relative risk values of less than 1 favour treatment with an IL2RA. ‡Significant benefit for IL2RA demonstrated. §Delayed graft function, require-
ment for dialysis within 1st week post transplantation. CI, confidence interval; CMV, cytomegalovirus; IL2RA, IL2 receptor antagonists.
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Table 3 Economic evaluations of anti-CD25 antibody

Study ID 
(author, year) Trial name Setting of trial

Setting of economic 
analysis Analysis type Conclusion

Evaluations based on randomized trial data, AntiCD-25ab + standard therapy compared with standard therapy alone
Keown, 200114 Nashan 

1997
Canada, UK, 
Germany, Belgium, 
Switzerland, Norway

Canada, 1994–1999 
expressed in 
Canadian $

Cost–benefit 
over 1st year

Before accounting for the cost of the 
anti-CD25 itself, basiliximab produces a 
saving of C$4554 during the 1st year, 
the majority due to reduced costs of 
graft dysfunction and follow up of 
hospitalizations. When accounting for 
the market cost of therapy this is likely 
to result in net saving C$1554 per 
patient in the 1st year.

Lorber, 200015 Kahan 
1999

USA USA, 1997 Cost–benefit 
over 1st year

Direct medical costs over the first year 
showed saving for basiliximab 
US$3373, the difference is not 
statistically significant.

Walters, 200116 Ponticelli
2001

Belgium, Finland, 
France, Israel, Italy, 
Mexico, Poland, 
South Africa, Turkey,
UK, Germany, Spain

Resource use from 
each country pooled, 
expressed in US$, 
1997–1998

Cost–benefit 
over 
6 months

Cost–benefit over first 6 months show 
basiliximab patients cost US$649 more 
than placebo, due to cost of basiliximab, 
and the difference is not statistically 
significant.

Chilcott, 200217Nashan 
1997

Canada, UK, 
Germany, Belgium, 
Switzerland, Norway

Resource use from 
each country pooled, 
as no difference 
shown, expressed in 
US$, 1997

Cost–benefit 
over 1st year

Overall, basiliximab-treated patients 
show increased costs of US$1660 
compared with placebo, but this 
difference is not statistically significant. 
There is a 24% chance basiliximab will 
be cost-saving in the first year. The 
difference did not vary significantly by 
country.

Walters, 200316 Ponticelli 
2001

Belgium, Finland, 
France, Israel, Italy, 
Mexico, Poland, 
South Africa, Turkey, 
UK, Germany, Spain

Resource use from 
each country pooled, 
as no difference 
shown, and 
expressed in UK
sterling, 1997–1999

Cost–benefit 
over 1st year

Overall costs £231 higher for 
basiliximab patients in the first 
6 months, a non-significant difference, 
but showing a £30 saving over 
12 months.

Evaluations based on randomized trial data, AntiCD-25ab + standard therapy compared with other antibody + standard therapy
Polsky, 200118 Sollinger 

2001
USA USA, 1997 Cost–benefit, 

and cost 
utility over 
1st year

Cost–benefit for basiliximab over ATG 
of US$ 8872, mostly due to decreased 
costs of therapy itself and initial 
hospitalization. Quality of life scores 
were not significantly different over the 
first year, and quality-adjusted life year 
81.5 for ATG and 81.1 for basiliximab 
patients.†

Lilliu, 200419 Lebranchu
2002

France France, expressed in 
Euros

Cost 
minimization
over 
6 months

Cost saving of €1159 for basiliximab 
over ATG (thymoglobulin), mostly due 
to decreased costs associated with 
infectious episodes, which was 
statistically significantly lower in 
basiliximab group.

Modelled cost projections, anti-CD25ab + standard therapy compared with standard therapy alone
Hasegawa, 
200320

– based on results from 
Nashan 1997 and 
Kahan 1999

Japan, 2000 
expressed in Yen

Cost 
projection 
modelling

A saving of ¥315 807 for basiliximab-
treated patients, without including drug 
cost, the major benefit arising from 
decreased rejection treatment and 
dialysis.

†Quality-adjusted life year of 100 represents 100% survival in perfect health. ATG, anti-thymocyte globulins.
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Fig. 1 Anti-CD25 antibody + standard therapy vs standard therapy for outcome of acute rejection up to 1 year after transplantation.7

CI, confidence interval; IL2RA, IL2 receptor antagonists (anti-CD25 antibody); RR, relative risk.
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Fig. 2 Anti-CD25 antibody + standard therapy vs other mono- or polyclonal antibody + standard therapy for outcome of acute rejec-
tion within 6 months of transplantation.7 ALG, anti-lymphocyte globulins; ATG, anti-thymocyte globulins; CI, confidence interval;
IL2RA, IL2 receptor antagonists (anti-CD25 antibody); RR, relative risk.
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