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Retrospective analysis of the long-term results of a randomized controlled trial comparing alemtuzumab (ALEM)
and antithymocyte globulin (ATG) as induction therapy in simultaneous pancreas-kidney transplantation (SPK)
to address individualized long-term immunosuppression.
Between 2006 and 2010 a total of 30 SPKs were randomized to treatment with ALEM plus tacrolimus (TAC)
monotherapy (Group A, n=14) versus ATG induction plus TAC, mycophenolate mofetil (MMF) and steroids (Group
B, n=16), followed by individualized long-term immunosuppression. We here present the long-term results for
graft survival, graft function, and major complications.
The 9-year patient survival rates in Groups A and Group B were 92.9% and 86.7% respectively; pancreas graft
survival was 75.0% and 65.0% respectively; renal graft survival was 83.1% and 93.8% respectively. Long-term
graft function was excellent with a creatinine of 1.5 mg/dL and 1.4 mg/dL, fasting glycemia of 104 mg/dL and
102 mg/dL, hemoglobin (Hb) Alc of 5.4 g% and 5.6 g% in Group A and Group B, respectively. Major complica-
tions were comparable in both groups.
Good long-term results for patient, pancreas graft and kidney graft survival were achieved in both groups with
individually adapted maintenance immunosuppression. ALEM is a valid induction therapy.
MeSH Keywords: Immunosuppressive Agents ¢ Kidney Transplantation ¢ Pancreas Transplantation

Abbreviations: ALEM - alemtuzumab; ATG - anti-thymocyte globulin; BK-nephropathy — polyomavirus nephropathy;
CIT - cold ischemia time; CRP — C-reactive protein; CT — computed tomography; CyA - cyclosporine A;
EUR - Euro; FSGS - focal segmental glomerulosclerosis; HLA — human leukocyte antigen; ICB - intra-
cerebral bleeding; INF — initial non-function; IV — intravenous; MM — mismatch; MMF — mycophenolate
mofetil; MPA — mycophenolate acid; PRA — panel-reactive antibodies; PTCA — percutaneous transluminal
coronary angioplasty; PTT — partial thromboplastin time; ReTX - retransplantation; SD — standard devia-
tion; SPK — simultaneous pancreas-kidney transplantation; TAC — tacrolimus; x-ray — radiography
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Background

Improved patient and graft survival in simultaneous pancreas-
kidney transplantation (SPK) can be achieved with induction
therapy [1-6]. Controlled trials comparing the anti-CD52 anti-
body alemtuzumab (ALEM) and anti-thymocyte globulin (ATG)
in SPK report good results for ALEM [7-13]. In contrast to the
Euro-SPK study including ATG, reports on long-term outcome
in SPK with ALEM remain sparse and long-term immunosup-
pressive treatment following initial protocol-based therapy has
not been addressed [12-15].

We previously published the 1-year results of a single-center
prospective randomized trial comparing ALEM induction plus
tacrolimus (TAC) monotherapy (n=14) versus ATG followed by
TAC plus mycophenolate mofetil (MMF) and steroids (n=16) in
SPK with comparable results [11]. We here analyze the long-
term results regarding immunosuppression, patient/graft sur-
vival, long-term function, major complications.

Material and Methods

We retrospectively investigated the long-term outcome in
patients formerly enrolled in a prospective randomized trial
(EudraCT: 2006-000845-21; demographic data: Table 1).
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Surgical procedures were performed according to standard
techniques, routine controls (after month 12) 3 to 6 weeks, re-
nal biopsies in deteriorated graft function, endoscopic inspec-
tions and/or computed tomography (CT) angiography of the
duodenal graft for suspected rejection or bleeding.

Statistical methods
The t-test and descriptive analysis: applied for data assessment.
Patient and graft survivals were analyzed using Kaplan-Meier

method and SPSS (version 22) used for statistical analysis.

The analysis was approved by the local ethics committee.

Results

After a mean observation time of 9.5 years (6.3-9.9 years),
the 5-year and 9-year patient survival in Group A was 92.9%
and 92.9% respectively, in Group B the 5-year and 9-year sur-
vival was 100% and 86.7% respectively (P=0.666). The 5-year
and 9-year renal graft survival (censored for death) in Group A
was 92.3% and 83.1% respectively, in Group B, the 5-year and
9-year survival was 93.8% and 93.8% respectively (P=0.954).
The reasons that 2 renal grafts were lost in Group A were pri-
mary non-function and chronic rejection at month 1 and 13,

Table 1. Demographic data and graft function parameters concerning patients (censored for death) with long-term functioning kidney

or pancreas graft, respectively, at date of last follow-up.

Female 3 (21%)
Age (years) 45+7
Diabetes Type | 13 (93%)
PRA-negative (n patients) 13

Donor age (years) 30+12
HLA MM AB 1.4+2.2
MM DR 1.5£0.5
CIT (hours) Kidney 1143
Pancreas 1343
Long-term vital kidney grafts 9/14

2 (12%) 0.53
4319 0.46
16 (100%) 0.28
15
1 (PRA 4%)
32411 0.74
1.520.5 0.67
1.420.5 0.18
104 0.70
1243 0.31
10/16

Insulin-free (n patients)

CIT — cold ischemia time; HLA — human leukocyte antigen; MM — mismatch; PRA — panel-reactive antibodies.
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Table 2. Causes of death and major complications.

Causes of death

Peripheral angiopathy

requiring intervention 6 1
et e
Digital amputation 3 0
Leg amputation 2 0
Vascular dilatation 1 1
Cerebrovascular ischemia 2 0
Cerebrovascular bleeding 1 (fatal) 0
Coronary heart
disease requiring 2 1
_fevaseularization
Arterial bleeding
pancreasgraft tEAtls 0
Hemolytic anemia
1 0
Lsplenectomy)
Portal vein thrombosis
. 0 1
L
Persistent leukopenia 0 1

respectively. In Group B there were 2 grafts lost, one because
of focal segmental glomerulosclerosis at month 95 and one
because of chronic rejection at month 99.

The 5-year and 9-year pancreas graft survival (=insulin-free)
in Group A was 92.9% and 75.0% respectively. In Group B, the
5-year and 9-year pancreas graft survival was 81.3% and 65.0%
respectively (P=0.656). In Group A, the 3 pancreatic grafts were
lost due to venous thrombosis, chronic rejection, and bleeding
at month 1, month 70, and month 95 respectively. In Group
B, the 3 cases were lost to venous thrombosis, 2 at month 1
and 1 at month 49), and 1 case was lost to chronic rejection
at year 9; chronic rejection was clinically suspected upon func-
tional deterioration and impaired organ perfusion (CT scan).

Lymphocytes absolute in Group A and Group B were mean 1.61
G/L and 1.7 G/L respectively, and leucocytes in Group A and
Group B were 5.4 G/L and 6.1 G/L respectively (see Table 1 for
laboratory values in functioning grafts). One case of fatal lung
cancer occurred in Group A, and 3 cases survived malignancies
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Idiopathic thrombopenia 1 0
fumortotal 1 3 06
lungcancer (year3) - fatad)
 Beellymphoma (ear6s

liver; rituximab+CHOP)
| prostate cancer (ear®,

same patient)
| CemixcancerGears, .
conisation)
© Severe infectious complications
Csepsis L) o
Preumona 1 o
Bacterema 1 o
Tuberclosis 1 o
Recurrentoystitis 1 o
 Osteomyelitis o 1
polyomaviss
nephropathy 0 !
 Recurrent condylomata o 1
HepatisB o1
Cfotal s s

in Group B (see Table 2 for causes of death and major compli-
cations). Long-term immunosuppression in patients with both
functioning grafts in Group A was TAC monotherapy (n=3), CyA
monotherapy (1; TAC-associated idiopathic thrombopenia),
TAC plus prednisolone (1; TAC decreased due to nephrotoxici-
ty), TAC plus azathioprine (2; acute kidney rejection at year 1).

Conversions in Group B

Three conversions to TAC monotherapy (BK virus nephropa-
thy (at year 2), leukopenia (at 2 year), osteomyelitis (at year
7), 2 from MMF to MPA/azathioprine (diarrhea at year 1), 1
from TAC to CyA (drug fever at year 1). No acute rejections oc-
curred in either group after month 12. Apart from 1 patient in
Group A, all patients in both groups are steroid-free. ALEM was
less expensive than ATG (difference EUR 1178.-); MMF (annual
costs EUR 3330.-) was not administered in the ALEM Group.
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Discussion

ALEM, currently used mainly for the treatment of multiple scle-
rosis, previously developed as an effective lymphocyte-deplet-
ing agent in renal transplantation, is considered effective as
induction agent in SPK with results comparable to those for
ATG [7-13]. However, little is known about the long-term re-
sults [7-13,16,17].

TAC is preferred for maintenance immunosuppression follow-
ing ALEM induction therapy, since T cells with a memory-like
phenotype are dominant following T cell depletion, but sensi-
tive to calcineurin inhibitors [7-11,13,18,19]. Hesitation con-
cerning increased use of ALEM was fueled by contrasting re-
ports about the immunological benefit. A predominance of CD4
memory cells, T memory cells, regulatory B and T cells togeth-
er with an increase in donor-specific antibodies, perivascular
C3d deposits, vasculopathy and fibrosis following exposure to
ALEM, indicate a diverse effect [20-23].

We retrospectively analyzed the 9-year outcome of patients
previously enrolled in our 1-year prospective randomized tri-
al comparing ALEM and ATG, which was logically performed
as ALEM was not included in the important multicenter study
Euro-SPK [11,15]. The ALEM dosage 30 mg intravenous was
based on our own renal transplantation center study [11,24].
ATG Fresenius 8 mg/kg intraoperatively was preferred in or-
der to take into consideration infection risks from 3 daily dos-
es of 4 mg/kg following intraoperative application (Euro SPK
study) and a reported rejection rate of 34.5% within ATG 4-6
mg/kg in renal transplantation [15,25].

The 5-year and 9-year pancreas graft survival rates of 92.9%
and 75% respectively in the ALEM Group and 81.3% and 65%
respectively in the ATG Group compare favorably with long-
term results from registries and high-volume centers [1,2,4,6].
While we are aware of the limitations of our small cohort and
the various long-term immunosuppression administered, we
observed no increased rate of chronic rejection in our ALEM
patients, probably related to the good graft quality of usually
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younger pancreas donors and the close clinical follow-up, re-
sulting in early adapted maintenance immunosuppression, the
majority in both groups steroid-free.

Reasonable flexibility with regard to maintenance immunosup-
pression seems advantageous concerning adherence [14]. The
long-term function of the surviving pancreatic grafts is con-
vincing since all patients are insulin-free. No significant dif-
ference was observed regarding major complications or ma-
lignancies, corresponding to Puttarajappa et al. reporting no
increased cancer incidence with ALEM in renal transplanta-
tion [26]. Costs of ALEM versus ATG differed since MMF was
not administered in the ALEM Group, eventually levelling out
during the long-term adapted immunosuppression. ALEM was
less expensive than ATG. Regarding reported early lymphocyte
counts of mean 2.6% with ALEM, we observed normal lympho-
cyte counts in both groups at 9.5 years [27].

Conclusions

Although no strong conclusion can be drawn regarding the su-
periority of either induction regimen, the particular valence of
this relatively small retrospective study is its well document-
ed real-world experience. Our findings, however, indicate that
ALEM is a valid induction therapy and individualized immu-
nosuppression according to the clinical course is the treat-
ment of choice.
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Units of measurement

Cyclosporine A level: ng/mL; Glucose: mg/dL; Granulocyte-
stimulating agent: million units; HbAlc: g%; Leukocytes: G/L;
Lymphocytes absolute: G/; PRA: %; PTT value: “(seconds); Serum
creatinine: mg/dL; Tacrolimus level: ng/mL.
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