
[image: image1.emf]4,4

2,4

2,5 2,5

0

2

4

6

8

10

12

14

1m 3m 6m 9m

0

0,5

1

1,5

2

2,5

3

3,5

4

4,5

5

Tacrolimus

Everolimus

Crs

ng/ml

mg/dl

Prednisona: 2,5 mg/48h

Tacrolimus: 3mg/día

Everolimus: 4 mg/día

Conversión de MPA a Everolimus para optimizar función renal








1



ng/ml

mg/dl

 





Prednisona: 2,5 mg/48h

Tacrolimus: 3mg/día

Everolimus: 4 mg/día



Conversión de MPA a Everolimus para optimizar función renal





image1.emf

4,4


2,4


2,5 2,5


0


2


4


6


8


10


12


14


1m 3m 6m 9m


0


0,5


1


1,5


2


2,5


3


3,5


4


4,5


5


Tacrolimus


Everolimus


Crs




image2.emf



oleObject1.bin



American Journal of Transplantation 2010, 10: 1-6
Wiley Periodicals Inc.

© 2010 The Authors
Journal compilation © 2010 The American Society of
Transplantation and the American Society of Transplant Surgeons

doi: 10.1111/].1600-6143.2010.03266.x

De novo Therapy with Everolimus, Low-Dose
Ciclosporine A, Basiliximab and Steroid Elimination
in Pediatric Kidney Transplantation

L. Pape*, G. Offner, M. Kreuzer, K. Froede,
J. Drube, N. Kanzelmeyer, J. H. H. Ehrich
and T. Ahlenstiel

Department of Pediatric Nephrology, Medical School of
Hannover, Hannover, Germany

*Corresponding author: Lars Pape,
Pape.Lars@mh-hannover.de

The number of acute rejections and infections after
pediatric kidney transplantation (KTX) could not be re-
duced in the last years. To reduce these events, we
investigated a new immunosuppressive protocol in a
prospective trial. After KTX, 20 children (median age
12 years, range 1-17) were initially treated with Basil-
iximab, ciclosporine A (CsA) (trough-level = C0 200-
250 ng/mL) and prednisolone. After 2 weeks, CsA dose
was reduced to 50% (C0 75-100 ng/mL, after 6 months:
50-75 ng/mL) and everolimus (1.6 mg/m?/day) was
started (CO 3-6 ng/mL). Six months after KTX pred-
nisolone was set to alternate dose and stopped
3 months later. All 20 protocol biopsies 6 months af-
ter KTX showed no acute rejection or borderline find-
ings. Indication biopsies resulted in no acute rejections
and two borderline findings. Mean glomerular filtra-
tion rate (GFR) 1 year after KTX was 71 & 25 mL/min/
1.73 m2. Without cytomegalovirus (CMV)-prophylaxis,
only two primary CMV infections were seen despite
a donor/recipient-CMV-constellation pos./neg. in 10/
20 children. In pediatric KTX, de novo immunosup-
pression with low-dose CsA, everolimus and steroid
withdrawal after 9 months led to promising results ac-
cording to numbers of acute rejections and infections.
Further follow up is needed. Future larger trials will
have to confirm our findings.
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Introduction

To prolong graft function, minimization of the number of
acute rejections remains an important goal after pedi-
atric kidney transplantation (KTX) (1). In children, a large
randomized trial as well as register data show approxi-
mately 20% acute rejections in the first year after KTX
(2,3). On the other hand, infectious complications by over
immunosuppression are another important issue in pedi-
atric KTX. Long-term graft survival rates have not changed
within the last years. It remains unclear, whether the pro-
gression of the development of interstitial fibrosis and
tubular atrophy (IF/TA), partially combined with chronic
rejection, could be prevented by the choice of the im-
munosuppressive regimen. In children with IF/TA it was
shown that a change from mycophenolate mofetil (MMF)
to everolimus combined with a halved dose of CsA led
to reversal of loss of glomerular filtration rate (GFR) (4).
mTOR inhibitors such as everolimus exert immunosup-
pressive effects by inhibiting the proliferation of antigen-
activated T cells by blocking the signaling pathway of T-cell
growth factors, causing the T cells to remain in the G1
stage of the cell cycle. Hence they also inhibit the prolif-
eration of vascular muscle or cancer cells. This dual action
aspect—immunosuppressive and antiproliferative (5)—is
speculated to be an important factor for improvement of
long-term course after KTX. Till now only one study with
de novo everolimus therapy in children has been published
by Ettenger (6). In this study, 19 children after KTX were
treated with everolimus, normal-dose CsA and steroids, of
whom 15 were followed up further 2 years. The mean daily
dose of everolimus was 1.5 mg/m? and CsA was adjusted
to trough levels of 75-150 ng/mL. Three patients had acute
rejections. One patient lost his graft after more than 1 year.
Mean calculated GFR was 86 mL/min/1.73m? % 20 after
3 years.

Growth is an important measure of quality of life in
children after pediatric KTX. It is a multifactorial pro-
cess that is impaired by long-term steroid therapy. Pe-
diatric renal transplant recipients with good graft func-
tion on steroid reduced/free protocols show a marked
improvement in growth (7,8). Late and early steroid
withdrawal in children after KTX were proofed to be
safe (10).
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We report here the findings of the first prospective trial in
which pediatric kidney transplant recipients were treated
with Basiliximab, steroids, low-dose CsA and everolimus
combined with discontinuation of steroids 9 months after
KTX. Main goal of the study was to evaluate the number of
acute rejections, the incidence of infections and the GFR
1 year after KTX.

Patients and Methods

Study design
This was a 12 months monocenter, investigator initiated, prospective trial
for children after KTX.

Between August 2006 and April 2008, 23 pediatric KTXs were performed
in our center. Two families were based in other centers and therefore not
asked to take part in our trial as it required regular visits in our outpatient
unit. The other 21 families were asked for consent and all agreed to take
part in the study. It was decided, that one patient should be excluded before
start of everolimus because of anticipated wound healing problems after
major surgery on day 10 after KTX in order to re-anastomose the transplant
artery, which was ruptured. Therefore, the number of study subjects was
decreased from 21 to 20 (safety analysis set = intention to treat analy-
sis set = per protocol analysis set). Complete demographics are given in
Table 1. The observation time was 12 months for all subjects.

All children received an induction therapy with Basiliximab (Simulect®, No-
vartis Pharma AG, Basel, Switzerland) on day 0 and 4 (20 mg in children
with a weight >35 kg, 10 mg in those weighing <35 kg). Cyclosporine A
(CsA) microemulsion (Neoral®, Novartis Pharma, Basel) was administered
with an initial dose of 400 mg/m?/day with target trough levels of 200—
250 ng/mL. Two weeks after KTX CsA-dose was halved with target trough
levels of 75-100 ng/mL. Six months after KTX target trough levels were
reduced to 50-75 ng/mL. Everolimus (Certican®, Novartis Pharma) was
started 2 weeks after KTX with a dose of 1.6 mg/m? and target trough lev-
els of 4-6 ng/mL. Target trough levels were reduced to 3-5 ng/mL 6 months
after KTX. Blood levels of everolimus and CsA were determined by liquid
chromatography/mass-spectrometry (LC/MS). Prednisolone was adminis-
tered with 300 mg/m? during transplant surgery and with 60 mg/m?/day in
the first week and then decreased every 7 days according to the following
protocol: 30, 15, 12, 9 and 5 mg/m?/d. Six months after KTX, a protocol
biopsy was performed and in case of a normal biopsy or of borderline find-
ings, prednisolone was set to an alternate day scheme and discontinued 3
months later. In the case of subclinical rejection in the biopsy (BANFF > la),
the study protocol requested a change of the immuosuppressive regimen
to normal dose CsA (target trough levels 150-200 ng/mL), a discontinua-
tion of everolimus and an introduction of MMF (CeIICept®, Roche, Basel,
Switzerland) with a dose of 1200 mg/m?/day. The complete course of the
study is summarized in Figure 1. No antiviral prophylaxis was performed
and CMV infection was treated pre-emptively if PCR was positive. After
this trial, antiviral prophylaxis with Valgancyclovir in case of CMV negative
recipient has been implemented in our center as suggested by the actual
guidelines.

Suspected episodes of acute rejection were always confirmed by core renal
biopsy within 24 h. Rejection episodes were treated per protocol with daily
prednisolone 300 mg/m?/day for 6 days.

Patients
Twenty-one pediatric recipients of their first transplanted kidney were
included in the study: mean age 10 + 7 years (range 1-17 vyears),
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Table 1: Patient demografics

Recipient factors

Age (year) 10.3+6.3
Male gender 10 (50%)
Race
Caucasian 19 (95%)
Arabic 1(5%)
Weight (kg) 36.6 +19.9
Height (cm) 133.2 £ 36.5
SDS (height) —-0.62 +1.36
Pre-emptive Tx 7 (35%)
Tx after peritoneal dialysis 6 (30%)
Tx after hemodialysis 7 (35%)
Previous renal transplant 0 (0%)
Panel reactive antibodies <20% 20 (100%)
Donor factors
Deceased donor 10 (50%)
Living donor 10 (60%)
Age (year) 37 £ 11
Male 4 (20%)
Transplant factors
Cold ischemia time (hours) 99+6.6
HLA-mismatch (MM) (n)
HLA-A 1 MM 8 (40%)
HLA-A 2 MM 12 (60%)
HLA-B 0 MM 4 (20%)
HLA-B 1 MM 14 (70%)
HLA-B 2 MM 2 (10%)
HLA-DR 0 MM 10 (50%)
HLA-DR 1 MM 10 (50%)
Donor/recipient CM\V-constellation
Recipient CMV negative, donor CMV positive 10 (50%)
Recipient CMV negative, donor CMV negative 6 (30%)
Recipient CMV positive, donor CMV positive 4 (20%)
Underlying diseases
Renal dysplasia/hypoplasia 7 (35%)
Obstructive uropathy 3 (15%)
Nephronophthisis 3(15%)
Chronic glomerulonephrtis 2 (10%)
Other 5 (25%)

Note: Continuous variables are shown as mean + SD; categorical
variables as patient numbers and % (safety, intention to treat and
per protocol population).

10 female, 11 male. Recipients of a multiorgan transplant, a human
leukocyte antigen-ideal transplant, or a graft from a donor with cardiac
nonfunction had to be excluded. Other exclusion criteria contained pre-
vious exposure to Basiliximab, receipt of an immunosuppressive inves-
tigational drug within 6 months before KTX, cold ischemia time more
than 36 h, peak or current panel reactive antibody more than 50%, his-
tory of a psychological illness or condition that could interfere with the
patient’s ability to understand the requirements of the study, positive HIV-
test, presence of HBsAG, malignancy or history of malignancy, require-
ment for concomitant treatment with other investigational drugs or pro-
hibited immunosuppressants and pregnancy. All 21 patients asked to take
part in the study fulfilled inclusion criteria and did not match exclusion
criteria.

Study endpoints
Primary endpoint of the study was the number of acute rejections defined
as BANFF '07 grades I-lIl (11). Other endpoints were the measurement
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Figure 1: Study design.

of GFR [estimated by creatinine with the Schwartz 2009 formula (12)], sur
vival (calculated by Kaplan—-Meier analysis), the number of infections and
hospitalizations and grading of 6 months protocol biopsies by BANFF 07
criteria. Safety evaluations included the incidence of premature discontinu-
ation caused by adverse events. Safety and tolerability analyses were per
formed on the safety population, comprising all patients who had at least
received one dose of study medication (everolimus). Efficacy analyses were
performed based on the intent-to-treat (ITT) population, which comprised
all children in the safety population with a renal transplant in whom renal
function was determined at least once after study drug administration.

Evaluation schedule

Study visits took place at days 0 (Baseline), 4 and 7, and at months 1, 3, 5, 6,
7. 8,9 and 12 and included. At each visit a complete physical examination
was performed and lab values concerning kidney, liver, lipid metabolism,
hematology, albuminuria and trough levels of immunosuppression were
measured. Blood pressure, height, weight and any problems between the
visits were documented. At the final visit after 12 months a complete check-
up including ultrasonography, echocardiography, eye exam, 24 h blood pres-
sure, serum markers and PCRs of viral infections and sex hormones was
performed. A protocol biopsy was performed to evaluate subclinical rejec-
tion in month 6 in all patients. Data were recorded manually and re-evaluated
by external monitors. Data were then entered onto an electronic database.
Study monitoring and database analyses were performed according to Good
Clinical Practice guidelines. All adverse and severe adverse events were
documented.

The study was approved by the local ethics committee and the German fed-
eral drug agency (Bundesamt flr Arzneimittel). Informed consent was given
by all parents and/or patients according to age. The study was registered
under Eudra-CT number 2006-001407-11.

Results
Efficacy

No acute rejection could be found in indication and pro-
tocol biopsies (BANFF 07 classification). All 20 protocol
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Figure 2: Results of 6 months protocol biopsies (n = 20).

biopsies showed no acute rejection or borderline findings
(Figure 2). In case of s-creatinine increase, eight indication
biopsies were performed with the following results: four
acute tubular necrosis, two borderline findings, one 5%
interstitial fibrosis and one without pathological findings
(Figure 3).

One year after pediatric KTX, graft and patient survival was
100%. The mean GFR, estimated by the Schwartz formula
was 71 £ 25 mL/min/1.73m? 12 months after KTX.

Immunosuppression

As there were no subclinical acute rejections (BANFF 07
> la) in protocol biopsies, everolimus with low-dose CsA
have been continued for the whole study period and steroid
reduction/withdrawal was started after protocol biopsy in
all patients and was successfully finished 9 months af-
ter KTX. At the one-year visit all patients received an
immuosuppressive regimen consisting of everolimus (tar
get trough level 3-5 ng/mL) and CsA (target trough level
50-75 ng/mL). The mean dose of CsA was 333 + 165,
121 £ 42, 106 & 32 and 102 + 26 mg/m?/d at months 1, 3,
6 and 12 and the mean dose of everolimus was 1.5 + 0.5,
1.2 £ 06, 1.2 + 0.2 and 1.2 & 0.4 mg/m?/d, respec-
tively. Mean CsA-trough levels were 115 + 64, 88 + 45,
58 + 15 and 56 + 21 ng/mL at months 1, 3, 6 and 12 and

20
15
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o | — .
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Figure 3: Results of indication biopsies (n = 8).
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mean everolimus trough levels were 5.2 + 2.0, 4.6 + 1.0,
4.0 £ 1.2 and 4.4 + 2.2 ng/mL, respectively. Everolimus
dose was adjusted 1.7 & 1.6 times and CsA-dose 4.1 2.2
times during the study period. Accordingly, our data show
the intended trough levels could be reached by our dosing
algorithm.

Safety and tolerability

Two hundred and eleven adverse events (AEs) (drug re-
lated 58) occurred in 100% of the patients and 55 serious
adverse events (drug related 16) in 26%.

The following drug-related serious adverse reactions were
documented within the study period: one patient with fever
of unknown origin, two children with clinical apparent pri-
mary EBV-infections and two with EBV-reactiviations, four
children with a total of six episodes of urosepsis, three
patients requiring i.v. rehydratation according to gastroen-
teritis, two children with wound healing problems.

Eighty percent of our pediatric study group were CMV
seronegative at time of KTX, and even 50% had a high-
risk constellation (donor CMV IgG positive, recipient CMV
IgG negative). Although, only two everolimus-treated chil-
dren with high-risk CMV-constellation developed a primary
CMV-infections with CMV DNA-detection. In addition, one
CMV-reactivation took place. Successful treatment was
carried out with Ganciclovir i.v. for 2 weeks and/or Val-
ganciclovir p.o. for 3 months.

We recognized problems with wound healing in two chil-
dren, who experienced surgery after start of everolimus
(one urinary leakage, one lymphocele). Everolimus was
discontinued in these patients for 2-4 weeks with a con-
secutive increase of CsA-dose and than restarted. Three
patients developed aphthae with intermittent need of top-
ical anaesthetics. But all of them showed spontaneous
healing without reduction of everolimus. In these patients,
everolimus CO-levels were within the target range. An
overview about the adverse events is given in Table 2.

The everolimus-treated patients did not show any signifi-
cant proteinuria: the mean urine albumine/creatinine ratio
12 months after KTX was 11 £+ 12 mg/mmol. At study
end mean HDL was stable with 53 4+ 16 mg/L (study start
47 + 12, p=0.41) and mean LDL-cholesterine was not ele-
vated with 130 & 33 mg/L (study start 115 £ 42, p = 0.26).
No malignancy, including posttransplant lymphoprolifera-
tive disease was documented. Creatine kinase (CK) was
135 £ 82 U/L at study start and 185 £ 125 U/L at study
end (p = 0.15).

Growth and hormones

Mean height SDS before KTX was —0.62 + 1.36 as com-
pared to —0.89 £ 0.94 (p = 0.70) 1 vyear later relating
to a mean height of 133.0 & 37 cm at study start and
137.5 + 35 cm after 1 year. Mean absolute change in height
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Table 2: Adverse events and infections occurring in more than
or equal to 10% of patients (safety population)

N (%)
Any adverse event 20 (100)
Blood and lymphatic system disorders
Anemia 4(20)
Gastrointestinal disorders 8 (40)
Aphthous stomatitis 3(15)
Diarrhea 3(15)
Vomiting 2 (10)
Wound healing problems 2 (10)
Infections 20 (100)
CMV (infection/reactivation) 3(15)
EBV 4(15)
Nasopharyngitis 7 (35)
Otitis media 6 (30)
Tonsillitis 4 (20)
Urinary tract infection 10 (50)
Vascular disorders 18 (90)
Arterial hypertension 16 (80)

Note: Excluded are adverse events related to the transplanted
organ, abnormal laboratory values and complications of surgery.

was 4.5 £+ 4.4 cm/year. Testosterone levels 1 year after KTX
were within the normal range (<0.25 ng/mL in the 3 boys
<b years, <0.3 ng/mL in the boy with age of 7 years, 1.3
in the boy with Tanner stadium I, 1.3 and 2.4 ng/mL in
the two boys with Tanner stadium IV and 3.9, 4.6 and 6.2
in the three boys with Tanner stadium V. Levels of luteniz-
ing hormone (LH) and follicle-stimulating hormone (FSH)
were normal in all boys (FSH <2.5 mU/mL in four boys <9
years, 2.4 mlU/mL in the boy with Tanner stadium lll, 1.5
and 2.2 ng/mL in the two boys with Tanner stadium IV and
0.5, 1.0 and 2.2 in the three boys with Tanner stadium V,
LH <2.2 mU/mL in four boys <9 years, 2.9 mIU/mL in the
boy with Tanner stadium Ill, 3.2 and 3.4 mU/mL in the two
boys with Tanner stadium IVand 0.7, 1.2 and 5.1 mU/mL in
the 3 boys with Tanner stadium V). One year after KTX, lev-
els of LH and FSH were also normal for age in all girls (FSH
1.6, 3.5, 5.6 mU/mL in three girls <3 years, 3.2 mU/mL in
the 5-yearold girl, 2.4, 2.4, 3.5, 4.2, 5.7 and 6.1 mU/mL in
the girls >12 years; LH <0.4 mU/mL in the four girls <11
years and 2.4, 3.5, 4.1, 4.2, 5.7 and 6.9 mU/mL in the girls
>13 years).

Discussion

In our pediatric KTX trial, an absence of acute rejections
was combined with a low rate of infections and hospital-
izations.

The GFR 12 months after KTX was comparable to the large
European Basiliximab trial (2). It could have been expected
that the use of low-dose CsA would lead to a higher mean
GFR in our study than in studies using normal-dose CsA.
Two of our patients, who received organs from adult de-
ceased donors with a cold ischemia time above 15 h, did
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not reach a GFR above 50 mL/min/1.73 m?2. As only 20
patients were included in this trial, transplant function in
these two patients precluded a higher mean GFR.

In contrast to a 20% rate of acute rejections, no acute
rejections were observed in our trial, less infections oc-
curred and the number of severe adverse events—mainly
hospitalizations—was lower. A percentage of acute rejec-
tions of 10-20% has also been shown in other large trials
after pediatric KTX (7,8,13) as well as in the NAPRTCS reg-
istry (3). Even the protocol biopsies 6 months after KTX
showed no subclinical rejection >BANFF la in opposite to
studies performed before (2). Another argument for the ef-
ficacy, tolerance and safety of our immunosuppressive is
the fact that 12 months after KTX all children were still on
the everolimus and low-dose CsA.

The number of studies with everolimus as de novo therapy
after KTX is very low even in adults. A study comparing
everolimus and MMF in combination with CsA showed
comparable GFR and number of acute rejections (14),
whereas another study confirmed our results of substan-
tially lower rates of acute rejection (0.6% vs. 18.4%) com-
paring everolimus + CsA with MMF + CsA (15). More stud-
ies have been performed with the ‘older’ mTOR-inhibitor
Sirolimus. In the large ELITE-Symphony study, a combina-
tion of Sirolimus and steroids after Daclizumab induction
was inferior to low-dose Tacrolimus and MMF (16), how-
ever, these differences ameliorated 3 years after KTX (17).
In low-risk patients, a combination of Sirolimus and MMF
has proven to be effective and secure (18). In this study, the
main problem with this combination was a higher number
of acute rejections. Therefore, we have not chosen a CNI
free immunosuppression but a combination of a low-dose
CNI (CsA) and everolimus.

Practical experience with both mTOR-inhibitors (Sirolimus
and everolimus)—mainly in adults—has revealed special
potential benefits of everolimus in term of side-effect pro-
file and practicability in use. The side-effect profile of
everolimus, which basically resembles that of Sirolimus,
appears to be less intensive in all its individual elements
with a lower tendency to hyperlipidemia (19), lower rates
of wound healing disorders (20), less pneumonitis (21)
and a better controllability because of shorter serum half-
life. Larger head-to-head studies with both substances are
still awaited. However, in our study we could confirm the
wound-healing problem if using everolimus. Therefore, we
now recommend to discontinue Everolimus with consec-
utive increase of CsA dose for 2-4 weeks if major surgery
is planned. This is however in opposite to another ran-
domized trial, not confirming an increase of wound healing
problems if everolimus is introduced 5 weeks after KTX
instead of from the beginning (22). Apart from wound heal-
ing disorders, our everolimus-treated patients experienced
no relevant side effects: Aphthae in three patients only
required topic treatment. The amount of proteinuria and
hyperlipidemia was not higher as in former studies with-
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out the use of MTOR inhibitors. However, a positive effect
of ACE inhibitors, which were primarily used for the treat-
ment of arterial hypertension, on albuminuria could not be
ruled out.

Another positive aspect of our study is the low number of
infections, especially viral infections. Even without using
CMV-prophylaxis (pre-emptive therapy of CMV viraemia
was center politics until 2008), the number of CMV in-
fections and reactivations was very low, taking also into
account that 50% of the children had a high-risk constella-
tion with CMV-IgG positive donors and CMV-IgG negative
recipients. Only 3 out of 20 children required an antiviral
therapy. A similar protective effect has been shown before
in other large trials in adults (15,23) and even after allo-
geneic hematopoietic stem cell transplantation (24). We
also saw a reduction of the numbers of i.v. rehydratations
and urinary tract infections below the rates of the large
German trial (2). There were two primary EBV infections
and two re-activations but no development of posttrans-
plant lymphoproliferative disorder in the first year after KTX.
Long-time data have to be awaited.

Another positive aspect of the study was the lower amount
of CsA-side effects as hypertrichiosis and gingival hyperpla-
sia.

As everolimus is an antiproliferative agent, it is discussed,
whether an immunosuppression with everolimus might
negatively influence growth. It was demonstrated that
Sirolimus inhibits longitudinal growth in fast-growing rats
(25) and decreased endochondral bone growth (26). A girl
was described that stopped growing after switch from CsA
to Sirolimus in one case report (27). Even with late steroid
elimination 9 months after KTX, growth in the first year
after kidney KTX (growth velocity 4.5 &+ 4.4 cm/year) was
comparable with other trials (2,7).

In a few trials with mTOR inhibitors a negative effect on
testosterone production in males was described, leading
to a hypergonadotrope hypogonadism with elevated levels
of LH and follicle-stimulating hormone (28). However, it
remains unclear, whether this effect has any impact on
growth or fertility. In pediatric studies no such alterations
have been shown (4,6). In our study, levels of testosterone,
luteinizing hormone and follicle-stimulating hormone were
normal for age.

Limitations of our study are the relatively small sample size
and the nonrandomized, noncontrolled character. In addi-
tion, patients were of low risk (60% life-related donors, one
third pre-emptive transplants, short ischemia time, good
HLA-matching in more than half of the patients and more
than half of the patients had primary diseases that cannot
recur after KTX).

We conclude that after pediatric KTX an immunosuppres-
sive regimen, based on Basiliximab induction, everolimus
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(start 2 weeks after KTX), low-dose CsA and prednisolone
(alternate days 6 months and withdrawal 9 months after
KTX) is promising in regard to acute rejections, graft sur
vival, graft function and infections. Long-term follow-up is
needed. Future larger randomized prospective trials will
have to confirm our findings.
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