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xperience With Alemtuzumab (Campath-1H) as Induction Agent in
enal Transplantation Followed by Steroid-Free Immunosuppression

. Baez, F. Giron, A. Niño-Murcia, J. Rodrı́guez, and S. Salcedo

ABSTRACT

Background. The purpose of this study was to describe the initial experience with
alemtuzumab as induction followed by steroid-free immunosuppression in kidney trans-
plantation.
Methods. One hundred patients who received renal transplants from living and deceased
donors were followed for a median period of 12 months (range � 1 to 12). A 30-mg
intravenous dose of Alemtuzumab was administered on the transplant day, preceded by a
500-mg methylprednisolone dose. Maintenance immunosuppression consisted in the use
of a calcineurin inhibitor in association with mycophenolic acid. Maintenance C2 levels of
cyclosporine were between 400 and 600 ng/dL; or of tacrolimus, between 4 and 7 ng/dL.
Prophylaxis included valgancyclovir, trimethoprim-sulfamethoxasole, and nystatin. All
patients were evaluated for acute rejection episodes, adverse events, or death.
Results. The cumulative incidences of acute rejection at 1, 3, 6, and 12 months were 0%,
4% (n � 4), 5% (n � 5), and 8% (n � 8), respectively. Most episodes were Banff 1 a or
b (88%). The infectious complication rate was 23%. There was no case of cytomegalovirus
infection or posttransplant lymphoproliferative disease. Three patients died: one due to
tuberculosis; one, sepsis; and one, an acute coronary event. No patient was lost to
follow-up.
Conclusions. This study suggested the safety and efficacy of Campath-1H as an

induction agent in renal transplant recipients.
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AMPATH-1H is a humanized monoclonal antibody
directed against CD52 glycoprotein expressed on

pproximately 95% of peripheral blood lymphocytes, natu-
al killer cells, monocytes, macrophages, and thymocytes;
amely, almost all mononuclear cells.1,2 CD52 is not
resent in granulocytes, platelets, erythrocytes, or hemato-
oietic stem cells. Its mechanism of Campath-1H action

ncludes complement-mediated cytolysis, antibody-medi-
ted cytotoxicity, and apoptosis.3 It lyses lymphocytes via
ctivation of in vitro complement and via antibody-depen-
ent cellular cytotoxicity. Although Alemtuzumab is only
pproved by the Food and Drug Administration for the
reatment of B-cell chronic lymphocytic leukemia, it has
ther uses in autoimmune diseases, such as rheumatoid
rthritis, scleroderma, and multiple sclerosis. It was initially
ntroduced into hematology by Hale and Waldmann,1 and
nto renal transplantation by Calne et al.4,5 Currently, low
ates of renal transplant acute rejection have been achieved,

hus improving graft survival after 1 year. Herein, we have 6
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escribed an early experience in terms of efficacy and
nduction safety of Campath-1H and steroid-free mainte-
ance therapy in renal transplant recipients from living and
adaveric donors.

ATERIALS AND METHODS

etween November 2005 and November 2006, 129/35 living plus
adaveric donor renal transplantations were induced with alemtu-
umab (Campath-1H). One-year follow-up was performed on 100
atients. All patients received 30 mg of Campath-1H as a single
ose given intraoperatively after 1 g of acetaminophen, 2 mg of
lemastine, and 500 mg of methylprednisolone. Posttransplant

mmunosuppression was based on a calcineurin inhibitor (cyclo-
porine or tacrolimus) plus an antimetabolite (mycophenolate
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ofetil [MMF] or sodium mycophenolate) and 250 mg of methyl-
rednisolone on day 1 and 125 mg on day 2. Oral prednisolone was
ot used. Immunosuppression was performed by adjusting the
yclosporine C2 levels between 400 and 600 ng/mL; C0 tacrolimus,
etween 4 and 7 ng/mL. The doses were 1500 mg MMF or 1080 mg
C- MPS. All patients received prophylaxis with a single intraop-
rative dose of a first- or second-generation cephalosporin; valgan-
yclovir doses adjusted to renal function for 12 weeks, tri-
ethoprim-sulfamethoxazole, 480 mg/d for 24 weeks; and fungal

rophylaxis with nystatin for 8 weeks.
No protocol biopsies were performed. Acute rejection, which

as defined as a sudden increase of more than 25% in the baseline
reatinine, was always confirmed by biopsy. Graft loss was defined
s the patient’s return to dialysis.

ESULTS

mong 100 de novo renal transplant recipients in the study,
8 grafts were from cadaveric donors and 12 from living
onor. One subject underwent dual transplantation. The
ean recipient age was 38.5 years (range, 15 to 69) with 6

atients younger than 18. There were 54 male and 46
emale patients. Mortality was 3%: one sepsis due to
yelonephritis; one tuberculosis; and one acute coronary
vent.

Cumulative incidences of acute cellular rejection at 1, 3,
, and 12 months were 0% (n � 0), 4% (n � 4), 5% (n �
), and 8% (n � 8), respectively. There were 9 (53%) Banff
A, 6 (35.2%) Banff 1 B, and 1 (5.8%) Banff 2 A, and 1

5.8%) humoral rejection according by Banff’97. Two of the
ejections were corticoid resistant.

The infectious complication rate was 23% with a preva-
ence in the urinary tract, and no evidence of cytomegalo-
irus infection or posttransplant lymphoproliferative dis-
ase. There was no patient loss on follow-up.

ISCUSSION

n November 2005, we initiated a study of 100 de novo renal
ransplant recipients from living and cadaveric donors,
sing a single dose of Campath-1H. Our protocol differed
rom other reports which used more doses.4,6,7 We em-
loyed maintenance therapy with reduced doses of cyclo-
porine or tacrolimus as well as a 75% dose of MMF
odium mycophenolate. In addition beyond day 1, the
atients were steroid-free.
The group we followed showed a 17% incidence of acute

ellular rejection episodes at 1 year, which was comparable
o that reported by Ciancio et al,4 namely, 16% � 8%, and
ower than the 24% of Leventhal’s group.8 Our rejection
ate was low until the third month (4%), unlike protocols
sing other induction agents like basiliximab, where an
1.6% early rejection rate has been reported.9–11 However,
e observed an increased rejection rate after 6 months,
hich may reflect an inmunosuppressive deficiency, when

ymphocyte repopulation forces adjustments in the mainte-
ance therapy.9 The severity of rejection in our study was
ild: 15 patients were Banff grade 1 (a or b) (88%),

omparable to reports by Kaufman et al (77%)9 and by Ian

t al (81%).12 Only two cases were corticoid resistant.

t
m

The beneficial effects of steroid-free inmunosuppressive
herapy are well known. Excellent results may be achieved
n long-term therapies when patients receive adequate
nduction.10,13,14 Another advantage of not using steroids is

reduced rate of adverse metabolic effects, such as osteo-
orosis, surgical wound infections, and posttransplant dia-
etes mellitus.15 In addition there is a decreased risk of
eveloping infections due to cytomegalovirus with this
rotocol,16 as also seen among pancreas and liver transplan-
ations.17

We decided to include six patients younger than 18 years
n our follow-up; one of them showed humoral rejection
ollowed by graft loss. While these are good results for this
ge group, a greater number of patients is necessary to
ompare our outcomes with the results described by Sha-
iro et al.18,19

In conclusion, alemtuzumab was a safe, effective induc-
ion agent for steroid-free maintenance immunosuppres-
ion in renal transplantation. It offered advantages of a
ingle-dose application, good early acute rejection prophy-
axis, and less need for calcineurin inhibitors.
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