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Results: Arteriosclerosis derived from the donor has been reported in 9 cases
in 1-hour and/or pre-discarge PBx. Ten cases of chronic allograft nephropathy
(CAN), 8 acute cellular rejection (borderline to Ia) (ACR) and 2 post-thrombotic
glomerulopathy have been reported in 23 cases of the 6-month and/or 1-year
PBx without episode Bx. All of 3 antibody-mediated rejection (AMR) was reversible in 6 episode Bx, however, one of these led to graft loss 5 month after
RT. Overall, the conversion of immunosuppressants have not been needed
without the cases of severe calcineurin inhibitor toxicity. No significant difference in the serum creatinine level was found between with and without histological findings. Histological evaluation was also needed because of the mixed
type of ACR, arteriopathy and CAN, which will affect the therapeutic management. Strong C4d deposition seems to be a non-specific but sensitive indicator
for AMR. Especially, the finding of the post-thrombotic glomerulpathy seems to
be risk factor for graft survival in ABOi-RT.
Conclusion: PBx is significant follow-up method in early detection of the borderline to mild ACR or CAN.
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LONG-TERM RESULTS OF ABO INCOMPATIBLE KIDNEY
TRANSPLANTATION USING ANTIGEN-SPECIFIC
IMMUNOADSORPTION AND RITUXIMAB

Helena Genberg 1 , Lars Wennberg 1 , Gunilla Kumlien 2 , Gunnar Tyden 1 .
1 Dept of Transplantation Surgery, Karolinska University Hospital, Huddinge,
Stockholm, Sweden; 2 Dept of Transfusion Medicine, Karolinska University
Hospital, Huddinge, Stockholm, Sweden
In 2001 a protocol for ABOi kidney transplantation based on antigen-specific
immunoadsorption and rituximab in combination with tacrolimus, mycophenolate mofetil and prednisolone was introduced at our centre, short-term results
being comparable to those of ABO compatible (ABOc) living donor kidney
transplantation. Of more importance however, is long-term graft function, so
far not evaluated. The aim of this study was to therefore to asses the long-term
results of this protocol.
All adult cross-match negative ABOi kidney recipients with >12 month followup (n=15) were included in the study and compared to all adult ABOc crossmatch negative living donor kidney recipients maintained on the same basic
immunosuppressive therapy and transplanted during the same period, (n=27).
Patient and graft survival and rejections were analyzed. Kidney function was
assessed by calculated GFR (Cockroft-Gault). In the ABOi recipients A/B antibody titers were determined.
Mean follow-up was 3 years. There was no significant difference in patient
survival (100% (ABOi) and 97% (ABOc), nor in graft survival (87% (ABOi)
and 92% (ABOc)) or in the incidence of acute rejection (13% (ABOi) and 22%
(ABOc) of kidney recipients). Kidney function was equivalent at all time points
with a mean-GFR of 82, 80 and 79 mL/min at 1, 2 and 3 years in the ABOi
kidney recipients compared to 79, 82 and 83 mL/min in the ABOc group. There
was a significant reduction (p<0.05) without rebound in A/B antibody titer after
transplantation (median IgG and IgM 1:1 >1year post-transplant) compared to
pre-transplants levels (median IgG 1:32 and IgM 1:16).
We conclude that ABOi kidney transplantation using antigen-specific immunoadsorption and rituximab in combination with triple immunosuppressive
therapy is equivalent to standard ABOc living donor kidney transplantation.
ABOi transplantation following this protocol does not have a negative impact
on graft function long-term.
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ENDOTHELIAL CELL-ASSOCIATED TRANSCRIPTS ARE
SELECTIVELY INCREASED IN ANTIBODY-MEDIATED
REJECTION IN HUMAN RENAL ALLOGRAFTS, AND
CORRELATE WITH PATHOLOGIC FEATURES

Banu Sis, Luis Hidalgo, Jeff Reeve, Thomas Mueller, Philip F. Halloran.
Medicine, University of Alberta, Edmonton, AB, Canada
The pathogenesis of antibody-mediated rejection (ABMR), and the effects of
ABMR on the transcriptome are currently unknown. Using Affymetrix microarrays, we analyzed gene expression in 135 renal allograft biopsies for clinical indications. We previously identified pathogenesis based transcript sets (PBTs)
associated with cytotoxic T cells (CATs), macrophage activation (IMATs), and
gamma interferon effects (GRITs). Geometric means of CATs, GRITs, and
IMATs were higher in C4d diffuse+ biopsies compared to C4d- and C4d focal+ biopsies (Table 1). Both ABMR and T cell-mediated rejection (TCMR)
biopsies showed increased CATs, GRITs, and IMATs compared to biopsies
without rejection (p<.05).
We hypothesized that alloantibody acting on the microcirculation alters endothelial genes. We identified a literature based endothelial gene set (n=109
probe sets). Twelve endothelial cell-associated transcripts (ENDATs) were differentially increased in ABMR vs.TCMR (p<.05). ENDATs included established
markers such as VWF, PECAM1, ICAM2, and endothelin 1. ENDAT geomeans
significantly correlated with pathologic features of ABMR: C4d deposition, peritubular capillaritis, glomerulitis (g), glomerular double contours (cg), and peritubular capillary basement membrane multilayering (PTCBMML) (p<.05).
Thus ABMR creates extensive inflammation in the allograft, as measured by
the PBTs, which is quantitatively similar to TCMR. However, increased expression of endothelial genes provides a diagnostic feature that distinguishes
ABMR from TCMR.

HISTOLOGICAL EVALUATION OF 6-MONTH AND 1-YEAR
PROTOCOL BIOPSY IN ABO-INCOMPATIBLE RENAL
TRANSPLANTATION

Takaharu Nagasaka 1 , Kazuharu Uchida 1 , Akio Katayama 1 , Norihiko Goto 1 ,
Susumu Matsuoka 1 , Tetsuhiko Sato 1 , Yoshihiro Tominaga 1 ,
Kunio Morozumi 1 , Asami Takeda 1 , Takaaki Kobayashi 2 . 1 Kidney Center,
Nagoya Daini Red Cross Hospital, Nagoya, Aichi, Japan; 2 Department of
Surgery 2, Nagoya University School of Medicine, Nagoya, Aichi, Japan
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VARIABILITY IN DONOR-SPECIFIC ALLOANTIBODY
PRODUCTION AFTER TRANSPLANTATION

Miroslaw Banasik 1 , Beata Nowakowska 4 , Agnieszka Halon 3 ,
Katarzyna Koscielska-Kasprzak 1 , Dominika Drulis-Fajdasz 1 ,
Wojciech Polak 2 , Maria Boratynska 1 , Dariusz Patrzalek 2 , Marian Klinger 1 .
1 Nephrology and Transplantation Medicine, Medical University, Wroclaw,
Poland; 2 General, Vascular and Transplantation Surgery, Medical University,
Wroclaw, Poland; 3 Pathological Anatomy, Medical University, Wroclaw,
Poland; 4 Institute of Immunology and Experimental Therapy, Polish Academy
of Science, Wroclaw, Poland

Introduction: No data have been shown for histological evaluation of predischarge and/or 6-month and/or 1-year protocol biopsy in ABO-incompatible
renal transplantation (ABOi-RT). In our center, the follow-up graft renal protocol biopsy (PBx) (pre-discharge, 6-month, 1-year) was started from March
2002. We assessed the significance of PBx and whether the histological findings suggest the therapeutic management for the long-termed graft survival.
Methods: In 33 cases of ABOi-RT between Jan. 2002 and Feb. 2006, the
follow-up graft renal PBx was performed in 29 cases. We assessed the histology of the PBx and episode Bx within 1-year post-transplant period in 29
cases.

The role of donor-specific alloantibodies(DSAs) produced de novo after transplantation in renal allograft injury is still unclear. The aims of this study were
to: 1) assess the development of DSA during the first year after transplanta-

Abstract O241 – Table 1. Endothelial cell-associated transcripts (ENDATs) differentiates ABMR from TCMR
n
ENDATs
CTL associated-transcripts
Ifng induced transcripts
Macrophage activation-associated transcripts

C4d diffuse+

C4d focal+

C4d -

ABMR

TCMR

15
1.1±0.4**
1.4±0.2*
2.1±0.4**
2.0±0.4*

5
0.2±0.5
1.1±0.2
1.3±0.4
1.3±0.4

115
0.4±0.4
1.2±0.3
1.5±0.5
1.4±0.5

13 a
1.0±0.3**
1.4±0.2
1.9±0.4
1.9±0.4

27
0.4±0.4
1.4±0.4
1.9±0.6
1.9±0.7

Correlation coefficients between ENDATs and pathologic features
ENDATs

C4d deposition

Peritubular capillaritis

g

cg

PTCBMML

t

.406**

.323*

.288**

.249*

.388**

.055

For gene sets, numbers indicate geometric mean SD. a mixed ABMR and TCMR cases were excluded. **p<0.001, *p<0.05
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tion, 2) determine the cause of DSA production, 3) evaluate the association of
DSA with allograft function.
The study included 78 consecutive renal transplant recipients with negative cross-match before transplantation. The recipients’ serum were assayed
for DSA at 2 weeks and 1, 3, 6, 9, 12 months. DSAs were assayed by
a complement-dependent lymphocytotoxic (CDC) cross-match with donor
lymphocytes. The cells were suspended in RPMI1640 (supplemented with
10%DMSO, 40%FBS) stored in vapours of liquid nitrogen until used.
Results: There were 545 cross-match tests performed after transplantation
and 79 positive results were found. DSA appeared de novo in 35(44.8%)recipients. DSA was found in 20 patients at 2 weeks, in 23 at 1 month, in 14 at 3
months, in 9 at 6 months, in 5 at 9 months, and in 8 at 12 months. Between
the 3rd and 9th month after transplantation, DSA disappeared in 22 patients
and appeared in another 11. In 20 patients (57.1%) the appearance of DSA
was associated with acute rejection. In 11 of these, C4d-deposition was found.
The cause of DSA production in the remaining patients may be associated
with bacterial and viral infections. The results of the patients with DSA were
compared with those of 43 patients who did not develop DSA at any point.
Demographic data, HLA missmatches, PRA% before transplantation did not
differ between the groups. Serum creatinine level during the first year after
transplantation was significantly lower in patients without DSA. In 13 of these,
acute rejection occurred, but without C4d-staining.
Conclusions: Renal transplant patients produce antidonor alloantibodies, with
the highest rate during the first month and the incidence rate starting to diminish three months after transplantation. The development of DSA in more than
half of the patients was associated with rejection episodes. Patients with antidonor alloreactivity had worse renal function.
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POSITIVE HLA CLASS II AS COMPARED WITH HLA CLASS I
DSA AFTER DESENSITIZATION IS ASSOCIATED WITH
HIGHER RATE OF POST TRANSPLANT IMMUNOLOGIC
INJURY

Khalid Almeshari, Khalid Alshaibani, Khaled Hamawi, Abdelghani Tbakhi,
Fadi Alzayer. Renal and Pancreas Transplant Program, King Faisal Specialist
Hospital and Research Centre, Riyadh, Saudi Arabia
We performed 47 kidney transplants (45 LD and 2 DD) following desensitization of highly sensitized patients who had positive CXM with their respective
donors. Desensitization regimen consisted of immunologic risk stratificationbased individualization of immunoadsorption, plasmapheresis, high dose IVIG,
and anti-CD20 antibody. Low titer DSA at the time of transplantation is defined
as the presence of HLA class I or II DSA alone or in association with either
a positive AHG CDC CXM at a titer of ≤1:1, or a positive flow CXM (FCXM),
or both. 20/47 (42%) patients were transplanted with low titer DSA (Group
I: 10 with DSA against DR or DQ epitopes, Group II: 7 with DSA against A
or B epitopes and Group III: 3 with DSA against A or B, and DR or DQ epitopes). Post transplant outcomes were compared between Group I and II (GI
and GII). Over an average follow up of 13 months, patient and graft survival
were 100% in both groups. The incidence of AMR in GI was 90% (9/10) as
compared with 28% (2/7) in GII (p: <0.05). All episodes of AMR except 2 in
Group I were completely reversed with plasmapheresis, IVIG, rATG, and antiCD20 antibody. The incidence of a composite end point of AMR, ACR and TG
was higher in GI as compared with GII (p < 0.05). Average serum creatinine
in GI was 145 mmol/l (range: 75 – 400) and in GII 81 mmol/l (range: 45 – 111)
(p: <0.05).
We conclude that in the context of desensitization: Low titer HLA class II DSA
at transplantation is associated with higher rate of early and late immunologic
injury, as compared with class I DSA.
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C4D AND DONOR SPECIFIC ANTIBODIES IN SEVERE
REJECTIONS AFTER RENAL TRANSPLANTATION FROM
DECEASED DONORS

Maria Hollmen 1 , Lauri Kyllonen 1 , Jussi Merenmies 2 ,
Anne Räisänen-Sokolowski 3 , Kaija Salmela 1 . 1 Division of Transplantation,
Helsinki University Hospital, Helsinki, Finland; 2 Blood Transfusion Service,
The Finnish Red Cross, Helsinki, Finland; 3 Department of Pathology, Helsinki
University Hospital, Helsinki, Finland
Backgroud: Antibody mediated rejection is a significant cause of early renal
allograft loss. Our aim was to investigate crossmatch conversion, C4d positivity, development of donor specific antibodies (DSA) and MHC class I chainrelated gene A (MIC) antibodies in severe acute rejections after kidney transplantation (TX) and their effect on graft function and survival.
Patients and Methods: Between 1994-2005, 1905 adult cadaveric kidney
TXs were performed at our centre. Among these 101 steroid resistant rejections had been diagnosed. In 49 of them data on post TX crossmatch conversion was available and biopsy material and sera available for C4d staining
by immunohistochemistry and HLA I, II and MIC-antibody determination by
LuminexR. Induction immunosuppression was CNI, AZA/MMF and steroids.
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Rejections were verified by core biopsy and treated with bolus steroids, OKT-3
and/or plasma exhange (PE).
Results: Mean age at time of TX was 44.2 (26-69) years. Ten were re-TXs.
The findings are summarised in the table. The grafts that were lost without
attaining acceptable function are grouped as ’Poor prognosis’. One-year graft
and patient survival in the ’Good prognosis’-group were 97% and their mean
creatinine at 1 year was 141umol/L. As expected, high PRA and poor onset of
graft function were associated with poor prognosis. At time of rejection, C4d
positivity and the prevalence of DSA were significantly more common among
grafts with poor outcome than those surviving rejection. Crossmatch conversion and MICA did not differentiate rejections in this respect.
Pre TX
PRA

DGF
or NF

Good Prognosis 7.8% 14 (37%)
(n=38)
Poor Prognosis 29.6% 9 (82%)
(n=11)
p=0.005 p=0.01

Crossmatch
Conversion

PE

C4d
DSA at MICA at
Positivity Rejection Rejection

20 (53%)

19 (50%) 3 (8%)

9 (24%)

5 (13%)

7 (64%)

8 (73%) 5 (46%)

7 (64%)

3 (27%)

n.s

n.s

p=0.009 p=0.019

n.s

Conclusions: We conclude that development of DSA and C4d immunoperoxidase positivity in severe rejections are indicative of kidney grafts with poor
prognosis.

O245

VALIDATION OF SOLID-PHASE ASSAY AND SCREENING FOR
NON-HLA, AT1 RECEPTOR-AGONISTIC ANTIBODIES IN
RENAL TRANSPLANT CANDIDATES

Torsten Slowinski, Draska Suker, Constanze Schoenemann, Yvonne Deleré,
Pamela Ermonis, Klemens Budde, Ulrich Frei, Hans-Hellmut Neumayer,
Petra Reinke, Duska Dragun. Dep. of Nephrology & Intens. Care, University
Hospital Charité, CCM & CVK, Berlin, Germany
We recently described a subset of humoral rejection due to non-HLA antibodies against angiotensin type 1 receptor (AT1R-AA) (N Engl J Med 2005;
352: 558-69). Renal allografts of patients with AT1R-AA pretransplant positivity treated with AT1R blockers and apheresis were rescued, emphasizing a need for AT1R-AA detection while wait-listed. Detection of AT1R-AA
relied on a bioassay that precluded screening of larger cohorts. We developed and according to Guidance for Bioanalytical Method Validation (US FDA
May 2001) validated a cell based ELISA in collaboration with CellTrend, Germany for detection of AT1R-AA. We tested sera of 845 patients on waiting-list.
Repeated tests from 613 patients showed high reproducibility (Wilcoxon-Z=0.021; p=0.983). ELISA measurements of 14 patients with non-HLA humoral
rejection and positive for AT1R-AA in the bioassay were ROC-analyzed against
measurements of bioassay negative sera (AUC= 0.9330±053, p<0.001). Setting cut-off at 2.04U sensitivity was 93% and specificity 75%. 192 (22.7%) of
845 patients were positive for AT1R-AA. There was no correlation with patients
sex, age, causes for ESRD, time on dialysis, CMV, HBV or HCV serology with
AT1R-AA positivity. AT1R-AA positivity showed no prediction of arterial hypertension in 514 patients with available data. The effect was undetectable as
82.3% of all patients have hypertension. Among 192 AT1R-AA positive patients, 18 patients had more frequently PRA than AT1R-AA negative patients
(28/652), (p=0.006). AT1R-AA positivity was more frequent in patients with previous transplants (p=0.006). In 17 patients with AT1R-AA higher than +3STD
(>4.8U) frequency and level of PRA was similar compared to remaining AT1RAA positive patients. Whether or not AT1R-AA act as a risk factor for early
graft-loss or for cardiovascular co-morbidity remains to be determined. Pretransplantation testing for AT1R-AA may help to improve risk assessment and
offer patients adequate treatment.

O246

BLOOD GROUP LEWIS ANTIBODIES THE CAUSE OF
ANTIBODY-MEDIATED REJECTION IN RENAL TRANSPLANT
RECIPIENTS

Miroslaw Banasik 1 , Agnieszka Halon 3 , Maria Boratynska 1 ,
Barbara Wrzaszczyk 1 , Dariusz Patrzalek 2 , Marian Klinger 1 . 1 Nephrology
and Transplantation Medicine, Medical University, Wroclaw, Poland; 2 General,
Vascular, Trasplantation Surgery, Medical University, Wroclaw, Poland;
3
Pathological Anatomy, Medical University, Wroclaw, Poland
Matching the Lewis blood group system is not routinely performed because
only 9% of the population is Lewis-negative and the relationship of graft rejection with Lewis incompatibility is not evident. We present three subjects with
negative Lewis phenotype who had anti-Lewis antibodies and suffered from
severe kidney allograft rejection.
Material and methods: One woman and two men (22-44 years) underwent
kidney transplantation (between June 2004 and August 2006) from deceased
donors. Donor-recipient cross-match tests before transplantation were negative. The patients were ABO blood group compatible. Two patients, Nos.1 and
2, had phenotype Le(a-b-) and developed anti-Le(a) and anti-Le(b) antibod-
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ies. Patient No.3, with phenotype Le(a+b-), developed anti-Lewis(b) antibody
a few months after transplantation. The immunosuppressive protocol included
calcineurin inhibitor, MMF, and prednisone. The patients had immediate graft
function after the surgical procedure.
Results: Patient No. 1 developed acute graft dysfunction five days after transplantation and did not fully recover despite treatment. Patient No.2 had recurrences of acute graft dysfunction at 6 and 12 months after transplantation.
Patient No.3 had progressive graft dysfunction from the 9th month after the
transplant procedure.
The biopsies showed histological changes of antibody-mediated rejection.
Studies showed IgG and IgM in glomerular capillaries. C4d and C3 were found
on endothelial cells of peritubular capillaries. Posttransplant cross-match tests
with the donor’s lymphocytes were negative.
All patients were treated with boluses of methyloprednisolone, one additionally
with ATG, and one with plasmapheresis. Two patients had moderate renal dysfunction after 5-15 months of follow-up. Patient No.3 lost her graft 12 months
after transplantation.
Conclusions: The Lewis antibodies may injure a renal allograft by mechanism
of antibody-mediated rejection.
Compatibility in Lewis blood antigens should be considered in renal transplantation.
C4d deposition and failure to show donor-specific anti-HLA antibody suggest
the participation of other antibodies in allograft injuries.
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EVALUATION OF A FLOW CYTOMETRY-BASED
CROSSMATCH FOR SIMULTANEOUS DETECTION OF
ANTIBODIES REACTIVE WITH DONOR ENDOTHELIAL CELLS
AND LYMPHOCYTES

Mats Alheim, Per Grufman, Maria Sundback, Suchitra Sumitran-Holgersson,
Dan Hauzenberger, Jan Holgersson. Department of Laboratory Medicine,
Division of Clinical Immunology, Karolinska University Hospital, Huddinge,
Stockholm, Sweden
The deleterious effect of the presence of donor-specific HLA Abs detected either pre- and/or post-transplant is well established. Conventional complementdependent cytotoxicity or flow cytometry-based cross-matching using donor Tand/or B-lymphocytes, are adequate to detect class I and II specific HLA Abs.
However, despite negative lymphocyte crossmatches (LXM), approximately
15-20% of kidney transplants undergo early rejections some of which are humoral. Evidence from several studies demonstrates that these Abs are directed
against endothelial cells (AECA) of the donor organ and therefore not detected
in the conventional LXM. We have developed a flow cytometry-based endothelial crossmatch (ECXM) test (XM-ONE® ; AbSorber AB, Stockholm) to circumvent this problem. This assay is based on the isolation of endothelial precursor
cells from donor peripheral blood using magnetic beads carrying Tie-2 Abs.
Sera from 27 pats undergoing evaluation for LD kidney transplantation were
analyzed by ECXM and LXM. In the ECXM, 15/27 sera were positive for IgG
(>40 channel shifts on a 1024 scale) or IgM (>80 channel shifts), 8/27 were
positive for only IgM, 3/27 for only IgG and 4/27 for IgG + IgM. In the FACS TLXM, 2/27 patients had donor-reactive IgG. Of these two patient sera, one had
donor-reactive AECA of IgG and IgM class, whereas one had AECA only of
IgM class. When a lymphocyte gate was used in the ECXM, one of the patient
sera with donor-reactive IgG in the conventional FACS T-LXM was positive
whereas the other was negative. Further evaluation of the clinical significance
of donor lymphocyte- and EC-reactive Abs detected using this one-tube assay
is warranted.
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vation molecules and IFNγ-production by PBMC were analyzed in stable renal
allograft recipients.
Methods: As part of a Phase1 dose-escalation trial, 8 stable kidney transplant recipients on mycophenolatemofetil 500-1000mg bid and prednisolone
5-7.5mg daily were treated with CP-690,550 30mg bid orally for 29 days. On
Day1, Day15, Day29 and Day57, we measured lymphocyte subsets and gene
expression levels in peripheral blood samples by flow cytometry and RT-PCR,
respectively. IFNγ-production capacity was ascertained in mitogen activated
PBMC.
Results: Significant changes in the cell counts of circulating lymphocytes
were observed following CP-690,550 treatment. The absolute numbers of
CD19+ B-lymphocytes increased (twofold, p=0.006), while those of NK-cells
(CD3-CD16+ CD56+ ) and of regulatory CD4+ CD25bright+ T-cells decreased during exposure to CP-690,550 (mean: 54%, p<0.001 and mean: 38%, p=0.04,
respectively). In addition, in the presence of CP-690,550, the IFNγ-production
capacity of PBMC was reduced by 41% (mean) compared to pre-dose baseline (p=0.02).All studied immune parameters recovered to pretreatment levels.
No significant changes in IL-2, IL-15, IL-21, CD25 (IL-2Rα-chain), CD132(γc ),
SOCS3, FOXP3 and granzyme B mRNA expression levels were measured.
Conclusion: Numbers of circulating CD19+ B-cells increased and those of
CD3-CD16+ CD56+ NK-cells and regulatory CD4+ CD25bright+ T-cells decreased
during treatment with JAK3 inhibitor CP-690,550. In addition, the IFNγproduction capacity of PBMC was inhibited. These findings are consistent with
a role of JAK3 in the homeostasis and function of lymphocyte subpopulations.
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CHANGES IN PERIPHERAL BLOOD LYMPHOCYTE SUBSETS,
IFN-γ PRODUCTION CAPACITY AND GENE EXPRESSION
FOLLOWING TREATMENT WITH JAK-3 INHIBITOR CP-690,550
IN RENAL ALLOGRAFT RECIPIENTS

Eveline A.F.J. van Gurp 1 , Wenda Schoordijk-Verschoor 1 , Sander
S. Korevaar 1 , Mariska Klepper 1 , Gary Chan 2 , Willem Weimar 1 , Carla
C. Baan 1 . 1 Internal Medicine, Erasmus MC, University Medical Center,
Rotterdam, Netherlands; 2 Clinical R and D, Pfizer Global Research and
Development, Ann Arbor, MI, USA
CP-690,550 is an inhibitor of Janus kinase 3 associated with the common
gamma chain (γc ) of cytokine receptors of the IL-2 family. Members of this
family, including IL-2,-4,-7,-9,-15 and-21, play pivotal roles in lymphocyte activation, differentiation, and death. Based on these features, inhibition of JAK3,
expressed by immunocompetent cells only, is expected to be immunosuppressive. In this study, lymphocyte subsets, gene expression levels of T-cell acti-

MOLECULAR AND FUNCTIONAL EVIDENCE FOR THE
INHIBITORY EFFECT OF CP-690,550 ON
JAK/STAT-SIGNALLING IN STABLE KIDNEY TRANSPLANT
PATIENTS

Monique E. Quaedackers 1 , Eveline A.F.J. van Gurp 1 , Sander S. Korevaar 1 ,
Gary Chan 2 , Willem W. Weimar 1 , Carla C. Baan 1 . 1 Internal Medicine,
Erasmus MC, University Medical Center, Rotterdam, Netherlands; 2 Clinical
Research and Development, Pfizer, New London, CT, USA
Cytokines signalling via the common γ-chain (γc , CD132), such as IL-2 and
IL-15, play pivotal roles in the expansion and survival of antigen activated
lymphocytes. Upon receptor binding these cytokines trigger activation of the
JAK/STAT-pathway, which involves recruitment and activation of JAK3 and subsequent phosphorylation and activation of a specific class of transcription factors called STATs. The aim of this study was to analyze the effect of the immunosuppressive drug CP-690,550, which is a JAK3 inhibitor, in kidney transplant (KTx) patients on JAK/STAT-signalling both at the molecular level as well
as at the level of downstream biological effects.
As part of a Phase 1 trial, 8 stable KTx-patients on MMF/steroids were treated
with CP-690,550 for 29 days. Serum and peripheral blood was collected before
1st dose (day1) and 12 hours after 1st dose (day 1/t=12h), at day 15, day 29
and day 57.
By quantitative fluorescent Western blotting we determined the effect of CP690,550 on IL-2-induced phosphorylation of STAT5 in a human NK/T cell line.
STAT5 phosphorylation was increasingly reduced in the presence of patient
serum from day 1/t=12h, day 15 to day 29 (maximal reduction 74%, mean)
compared to pre-dose baseline (day1) and recovery to baseline was observed
at day 57. Reduction and recovery to pre-treatment levels was also observed
for the IFNγ production capacity of activated PBMCs in the presence of patient
serum (maximal reduction 41%, day 29). Furthermore, by flow cytometry we
detected, already at day 1/t=12h, decreased expression of the IL-2 receptor
subunits, CD25 (α-chain), CD122 (β-chain) and CD132 on CD3+CD4+ T-cells.
These findings show that in KTx-patients blockade of JAK3 results in inhibition
of the signalling cascade triggered by cytokines signalling via γc and of its
downstream effects, such as IFNγ production.
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12-MONTH FOLLOW UP OF A PHASE 2A TRIAL OF
CP-690,550, A JAK3 INHIBITOR, IN DE NOVO KIDNEY
TRANSPLANT (KT) RECIPIENTS

Joseph Leventhal 1 , Stephan Busque 2 , Steven Steinberg 2 , Daniel Brennan 2 ,
Goran Klintmalm 2 , Tariq Shan 2 , Nervin Lawendy 3 , Cunshan Wang 3 ,
Gary Chan 3 . 1 Department of Surgery, Northwestern University, Chicago, IL,
USA; 2 A3921021 Study Group, USA; 3 Clinical R&D, Pfizer, Ann Arbor/New
London, USA
Purpose: This interim analysis extends the safety and efficacy evaluation of
2 CP-690,550-based regimens through Month 12 posttransplant in KT recipients.
Methods: 61 primary KT recipients were previously randomized to CP690,550 15 mg BID, CP-690,550 30 mg BID or tacrolimus (CP15, CP30, Tac)
in a Phase 2A, multicenter trial. All subjects initially received concomitant MMF
and corticosteroids. Trial results through Month 6 have been reported. 45 subjects (14 in CP15, 13 in CP30, 18 in Tac) continued beyond Month 6 in an extension trial. In the extension trial, CP15 subjects reduced CP-690,550 dosage
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to 10 mg BID and continued MMF and steroids. CP30 subjects reduced CP690,660 dosage to 15 mg BID and continued steroids without MMF. One additional subject, who discontinued before Month 6, re-enrolled via a patientspecific amendment and subsequently died, was excluded from this analysis.
Results: The cumulative 12-month rates of biopsy-proven acute rejection (BPAR), clinically significant infections and polyomavirus-associated
nephropathy (PVAN) are shown in Table 1. Notably, none of the CP-690,550treated subjects developed BPAR or PVAN after Month 6. 44 subjects completed Month 12 evaluations. There was no patient death, graft loss or posttransplant lymphoproliferative disease. 3 neoplasms were observed (2 in CP30
and 1 in Tac). The least squares means of estimated GFR at Month 12 were
83.6, 77.6 and 73.3 mL/min for CP15, CP30 and Tac, respectively, with statistically significant difference between CP15 and Tac (P=0.02). WBC and Hgb
were comparable among the treatment groups at Month 12.
Table 1. Cumulative rates of BPAR, clinically significant infections and PVAN at Month 12
BPAR
Clinically significant infections
PVAN

CP15

CP30

Tac

5.3%
50%
0%

21.1%
68.8%
20%

9.8%
38.9%
0%

Conclusion: Despite dose reduction beyond Month 6, the CP-690,550 arms
remained rejection-free with acceptable safety profile. These findings suggest
that long-term treatment with CP-690,550 ≤10-15 mg BID is effective for prevention of acute rejection in KT recipients.
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EFFECTS OF RAPAMYCIN AND MMF ON UV-INDUCED SKIN
CARCINOGENESIS

Frank R. De Gruijl 1 , Gudrun E. Koehl 2 , Alex Strik 1 , Heggert G. Rebel 1 , Jan
N. Bouwes Bavinck 1 , Hans J. Schlitt 2 , Edward K. Geissler 2 . 1 Dermatology,
Leiden University Medical Center, Leiden, Netherlands; 2 Surgery, University
of Regensburg, Regensburg, Germany
Background: Immunosuppressive drugs, like cyclosporine A, have been
shown to inhibit DNA repair, which is thought to permit or even enhance UV
carcinogenesis. Indeed, transplant recipients are at a very high risk for developing skin cancer. However, new generations of immune suppressive drugs,
e.g., rapamycin (Rapa) and mycophenolate mofetil (MMF), can impair tumor
growth, and thus may be useful for reducing skin cancer in transplantation.
Methods: To ascertain how these newer immunosuppressive drugs would affect the long-term overall process of UV carcinogenesis, we exposed 4 groups
of hairless SKH1 mice daily to 250 J/m2 UV from TL12 lamps: group 1 was
fed Rapa, group 2 MMF, group 3 Rapa+MMF, and group 4 (control) received
normal food pellets without drugs. We have recently published the method of
drug incorporation into mouse food pellets, and typical immunosuppressive
drug levels were verified in the blood of treated mice.
Results: The 4 groups showed no significant difference in the development of
tumors <2 mm in diameter. But larger tumors took significantly longer to develop in the Rapa (n=10) and Rapa+MMF (n=12) groups (median latency times
of 190 and 165 days, respectively, for tumors >4 mm) than in the MMF (n=10)
and control (n=10) groups (140 and 125 days, respectively). Moreover, the
average multiplicity of tumors >4 mm was significantly lower in Rapa-treated
mice (1.5 at 200 days, versus 4.0 in controls). MMF did not significantly affect
tumor size or multiplicity.
Conclusions: These experimental results show that Rapa’s antitumor properties, at immunosuppressive doses, may help to reduce the development of
UV-induced skin carcinogenesis in immunosuppressed transplant recipients,
while MMF does not appear to have a significant inhibitory effect on skin tumor
formation.
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obtained from a volunteer with blood group A or a liver-transplant patient with
blood group O who had received a partial liver graft at 2 years of age from
donor of A blood group. Despite the production of human immunoglobulins
specific to antigens other than A antigens, anti-A Abs were not detected in
the sera of the mice that received PBMCs from a blood group-A volunteer or
a blood group-O recipient of a group-A liver allograft. This indicated profound
B-cell tolerance to group-A antigens. Immunohistochemistry revealed that liver
sinusoidal endothelial cells (LSECs) expressed self blood group-carbohydrate
determinants. Flow cytometry revealed that human LSECs constitutively expressed PD-L1, and CD5+ B1 cells expressed PD-1, suggesting that B1 cells
recognizing blood-group carbohydrates are susceptible to specific tolerance.
The PD-1/PD-L1 pathway possibly plays a role in LSEC-induced B-cell tolerance to blood-group antigens post ABO-incompatible liver transplantation.
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INTERIM REPORT OF PHASE 2 LONG-TERM SAFETY OF
BELATACEPT

Flavio Vincenti 1 , Christian Larsen 2 , Ferdinand Mühlbacher 3 ,
Bernard Charpentier 4 . 1 Department of Medicine, University of California, San
Francisco, San Francisco, CA, USA; 2 Department of Surgery, Division of
Transplant, Emory University, Atlanta, GA, USA; 3 Klimik für Chirurgie,
General Hospital Vienna (AKH), Vienna, Austria; 4 Nephrologie, Le Kremlin
Bicetre Hospital, Le Kremlin Bicetre, France
Belatacept (LEA29Y) is a first-in-class costimulation blocker, rationally designed as a high-affinity variant of CTLA4Ig, and is in Phase 3 trials as CNIfree immunosuppression in renal transplant. An interim report of patients who
elected to enter an open-label 5 year long-term extension (LTE) of the phase
2 trial is presented.
Methods: The Phase 2 trial design and results have been described previously. For the LTE, Belatacept arms were dosed identically, as either q4week
or q8week maintenance infusions of 5mg/kg; control patients received Cyclosporine (CsA), dosed to target C0 levels. (Fig.1) All patients continued to
receive MMF and steroids per protocol. Renal function was calculated via the
MDRD (Levey) formula. Results for adverse events (AEs) are presented as incidence rates/100 patient-years of drug exposure. No formal statistical testing
was applied, as this was a self-selected non-randomized population.
Results: 128 of 218 original patients elected to participate in the LTE; 102 received Belatacept, 26 received CsA. Among LTE patients enrolled, 98 (77.7%)
patients remain (81/102, 79.4% Belatacept; 19/26, 73.1% CsA). Median followup from original randomization was 48 months. Safety data are shown (Table
1). Safety data was comparable across both belatacept dosing regimens, and
are presented as the aggregate of both belatacept arms. GFR data are presented in Figure 1. Months 1-12 reflect data from the randomized double-blind
phase of the study, whereas Months 18 -48 reflect data obtained during the
LTE.
Table 1. Adverse Events (SAE) for Belatacept and Cyclopsorine (CsA) treated patients
Serious Infections
Neoplasms
Treated Acute Rejection
Serious Cardiovascular
Death or Graft Loss

Bela Rate/100 pt-yr (95%CI)

CsA Rate/100 pt-yr (95% CI)

4.2 (2.2-7.1)
2.6 (1.1-5.0)
3.2 (1.5-5.9)
0.3 (0.0-1.8)
0.96 (0.2-2.8)

8.9 (3.6-18.4)
2.5 (0.3-9.2)
2.5 (0.3-9.2)
3.8 (0.8-11.2)
1.28 (0.03-7.12)

B-CELL TOLERANCE TO BLOOD-GROUP ANTIGENS POST
PEDIATRIC ABO-INCOMPATIBLE LIVER TRANSPLANTATION

Yuka Igarashi, Hideki Ohdan, Yuka Tanaka, Masayuki Shishida,
Toshimitsu Irei, Toshimasa Asahara. Department of Second Surgery,
Hiroshima University, Hiroshima, Japan
A difference in the outcomes of adult and pediatric ABO-incompatible liver
transplantations has been reported; pediatric transplantations are more successful. There are reports that long-term survivors post pediatric ABOincompatible liver transplantation exhibit low or even undetectable levels of anti
bodies (Abs) to donor AB antigens. The absence of anti-AB Abs is possibly due
to tolerization of the host B cells responding to the donor-type blood antigens or
due to the adsorption of Abs to AB antigens expressed on the endothelium of
the transplanted liver graft. Previously our studies revealed that B cells bearing
surface IgM (sIgM) receptors that recognize the blood group A-carbohydrate
determinant were present exclusively in a small B-cell subpopulationŮsIgM+
CD11b+ CD5+ B1. This was observed in peripheral blood mononuclear cells
(PBMCs) obtained from a human volunteer with blood group O but not in those

Plot of mean calculated GFR (Levey) over time

Summary: This report demonstrates continued safety of using Belatacept
long-term as CNI-free immunosuppression in renal transplant. Definitive conclusions regarding long term safety and efficacy will await the completion of
the ongoing Phase 3 trials.
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EARLY SHORT-TERM IMATINIB-TREATMENT PREVENTS
CHRONIC ALLOGRAFT NEPHROPATHY AND FIBROGENIC
GROWTH FACTOR EXPRESSION IN AN EXPERIMENTAL RAT
KIDNEY TRANSPLANTATION

Johanna Savikko 1,2 , Jukka Rintala 1 , Eva von Willebrand 1 . 1 Transplantation
Laboratory, University of Helsinki and Helsinki University Central Hospital,
Helsinki, Finland; 2 Department of Surgery, Päijät-Häme Central Hospital,
Lahti, Finland
Chronic allograft nephropathy (CAN) still remains the primary reason for late
allograft loss in kidney transplantation. It is an irreversible fibrotizing process
leading eventually to the loss of the kidney graft. Currently there is no treatment available for preventing CAN. Platelet-derived growth factor (PDGF) and
transforming growth factor –β (TGF- β) are fibrogenic growth factors and major
mitogens mediating mesenchymal cell proliferation in CAN. Here we investigated the effect of short-term imatinib treatment on the development of CAN
and expression of fibrogenic growth factors.
Kidney transplantations were performed from DA to WF rats and syngenic controls were done between DA rats. Allograft recipients were immunosuppressed
with CsA 1.5 mg/kg/d s.c. One group of allografts was also treated with imatinib
(a selective PDGF receptor tyrosine kinase inhibitor) 10mg/kg/d p.o. 0-30 days
after transplantation. Serum creatinine levels were measured once a week.
Grafts were harvested 90 days after transplantation for histology and immunohistochemistry (PDGF-AA, -BB, PDGFR-a, -b, TGF-b, TGF-bR). Histological
changes were scored according to Chronic Allograft Damage Index (CADI).
In syngenic grafts no signs of CAN were seen, CADI 0.8±0.2 (mean±SEM).
In control allografts moderate to intense chronic changes were seen, CADI
6.5±1.3. The early short-term imatinib-treatment prevented the development
of CAN significantly compared to control allografts. Only few histological
changes were seen, CADI 3.3±1.4. PDGF and TGF-b ligand and receptor
induction was significantly inhibited by imatinib compared to control allografts,
the expression was nearly at the same level as in syngenic grafts. Creatinine
values of imatinib-treated allografts were also lower compared to control allografts.
Our results demonstrate that early short-term imatinib-treatment prevents CAN
significantly. This indicates that early PDGF induction has an important role in
the pathogenesis of CAN.
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THE EFFECT OF CsA, FK506 AND MMF ON THE
PLASMINOGEN ACTIVATOR SYSTEM AND TRANSPLANT
VASCULOPATHY (TVP) IN EXPERIMENTAL
TRANSPLANTATION

Markus H.C. Richter, Hartmut B. Bittner, Friedrich W. Mohr. Heart Center of
Leipzig, University of Leipzig, Leipzig, Germany
Myointimal hyperplasia in TVP consists primarily of vascular smooth muscle
cells (VSMC) having migrated from the tunica media to the subintimal area
and proliferated. Proliferating VSMC are expriming u-PA whereas migrating
VSMC are expriming t-PA. We evaluated the effects of CSA, FK-506 and MMF
on u-PA or t-PA expression of VSMC after heterotopic cardiac transplantation
in rats (Lewis to Fisher).
Methods: 340 animals were randomized after grafting into four groups of
therapy: CSA 3mg/kg/d (n=74), MMF 40mg/kg/d (n=96), FK-506 0.3mg/kg/d
(n=96) and a control group receiving no immunosuppressive therapy (n=74).
3-4 animals of each group were sacrified in intervals of 1-4 days up to day 60.
Immunohistochemistry was used for analysis of u-PA and t-PA positive arteries and the intensity of the staining was semiquantitatively scored. The extent
of neointimal proliferation of large (L) and small (S) arteries was assessed by
digitizing morphometry.
Results: FK-506, CSA and MMF therapy is leading to a reduction of u-PA positive small and large arteries for the first 20 (CSA and FK-506) respectively 30
days (MMF). An increase of u-PA followed up to 80% 60 days after transplantation. MMF and FK-506 have no influence on the expression of t-PA compared
with control. In CSA treated animals there was a decrease in t-PA positive small
and large arteries compared with control, FK-506 and MMF treated groups.
Conclusions: The used drugs prevent proliferation of VSMC for a short time.
Migration of VSMC into neointima was only reduced by CSA. A combination
of u-PA and t-PA reducing agents may therefore be a useful strategy in the
prevention of chronic rejection.
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MYCOPHENOLATE AND FK506 HAVE DIFFERENT EFFECTS
ON EXPRESSION OF CTGF IN RATS KIDNEY WITH CHRONIC
ALLOGRAFT NEPHROPATHY

Guang Heng Luo, Yi Ping Lu, Jun Song, Li Yang, You Ping Li. Transplantation
Institute, West China Hospital, Chengdu, Sichuan, China
Aim: Connective Tissue Growth Factor(CTGF) is a mediator of fibrosis and
is capable of inducing epithelial-mesenchymal transformation(EMT). FK506 is
associated with renal fibrosis in long term using. It has been proved that MMF
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could attenuate fibrosis process. This study was designed to determine the
differences of these two drugs on the expression of CTGF and the fibrosisassociated genes in rat kidney underwent chronic allograft nephropathy (CAN).
Methods: F344 rat renal grafts were orthotopically transplanted into Lewis
rats following the procedure of Kamada with our modification. All the recipient rats were given CsA 10mg/kg-1 ×d-1 10d and then divided into three oral
treatment groups (each group n=9): (1)Vehicle: given vehicle orally, (2)FK506:
0.15mg/kg-1 .d-1 , (3)MMF: 20mg/kg-1 .d-1 . At 4w, 8w, 12w post-OP, SCr and
pathologic changes were measured. The expression of CTGF mRNA(Ct)
and protein (Densitometric quantification, DQ) were determined by real-time
RT-PCR and Western blot. The expression of type I, IV collagen, a-SMA and
E-cadherin were assessed simultaneously.
Results: The levels of SCr and Banff score among 3 groups obviously increased since 8w, but MMF group was significantly lower than that in Vehicle
and FK506 group(p<0.05); Comparing with vehicle and FK506 group, the expression of CTGF in MMF group at all the time points were significantly down
regulated(p<0.05); and the expression of type I, IV collagen and a-SMA were
down regulated and was up regulated for E-cadherin in MMF group. However, the expression of 4 factors was in opposite manner in vehicle and FK506
groups.
Conclusion: We demonstrate that MMF can ameliorate fibrogenesis in transplant kidney by inhibiting the expression of CTGF, down-regulating the expression of the fibrosis-associated genes and inhibiting the EMT. FK506 has no
these effects.
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A DONOR HISTORY OF 3 PACK YEARS OR MORE OF
CIGARETTE SMOKING AND ITS EFFECT ON OUTCOMES
FOLLOWING LUNG TRANSPLANTATION

Nikolai A. Sopko 1 , Kenneth J. Shea 1 , Andy McCoy 1 , Sudish Murthy 2 ,
David Mason 2 , Gosta Pettersson 2 , Marie Budev 2 , Atul Mehta 2 , Gonzalo
V. Gonzalez-Stawinski 2 . 1 College of Medicine, Case Western Reserve
University, Cleveland, OH, USA; 2 Cardiothoracic Surgery, Cleveland Clinic,
Cleveland, OH, USA
Objective: To review outcomes of lung transplant recipients who received
lungs from donors with a cigarette smoking history of 3 pack years or more.
Methods: We conducted a retrospective chart review of lung transplant recipients from 1998 to 2003. Donor charts provided demographics, cause of death,
and smoking history. Recipient charts provided demographics and pulmonary
function tests (PFT) as well as outcomes. Univariate analysis was performed
to determine differences between recipients of smoker lungs and non-smoker
lungs.
Results: Among 211 lung transplantation patients (83 double, 128 single), 99
(47%) patients received lungs from smokers. Demographics were similar between groups. Smoking donors had a lower PaO2/FiO2 (4.08 vs. 4.38, p<0.05)
at time of procurement than in non-smokers. Pre-discharge PFT were not different between groups. However, follow-up FEV1 and FEF25-75 were reduced
in smokers (1.46 vs. 1.71, p<0.05 and 0.89 vs. 1.24, p<0.05 respectively)
when compared to non-smokers. 30-day survival was 98% for both groups.
However, 1-year survival was 76% for smokers compared to 90% for nonsmokers (p<0.01). Overall survival at follow-up was also less for smokers at
39% at 3.7 years compared to 56% at 4.21 years for non-smokers.
Conclusion: There are differences in outcomes when using lung donors with
a smoking history of 3 pack years or greater compared to non-smoking donors,
which are related to pulmonary function and survival.
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A SURVEY ON (HEART-)LUNG TRANSPLANTATIONS IN
BELGIUM 1983 – 2006

Dirk E.M. Van Raemdonck 1 , Marc Estenne 2 , Patrick Evrard 3 , Paul Van
Schil 4 , Geert M. Verleden 5 , Youri Sokolow 6 , Philippe Eucher 7 ,
Annelies Janssens 8 , Bart Meyns 9 , Martine Antoine 10 , Johan Vanhaecke 11 ,
Jean-Luc Vachiéry 12 . 1 Thoracic Surgery, University Hospitals Leuven,
Leuven, Belgium; 2 Pneumology, Hopital Erasme, Bruxelles, Belgium;
3
Intensive Care, Cliniques Universitaires de Mont Godinne, Mont Godinne,
Belgium; 4 Thoracic and Vascular Surgery, University Hospital Antwerp,
Wilrijk, Belgium; 5 Pneumology, University Hospitals Leuven, Leuven, Belgium;
6 Thoracic Surgery, Hopital Erasme, Bruxelles, Belgium; 7 Cardiothoracic
Surgery, Cliniques Universitaires de Mont Godinne, Namur, Belgium;
8 Pneumology, University Hospital Antwerp, Wilrijk, Belgium; 9 Cardiac
Surgery, University Hospitals Leuven, Leuven, Belgium; 10 Cardiac Surgery,
Hopital Erasme, Bruxelles, Belgium; 11 Cardiology, University Hospitals
Leuven, Leuven, Belgium; 12 Cardiology, Hopital Erasme, Bruxelles, Belgium
Objective: Belgium played a pioneering role with a unique 10-month survivor
in the early days of lung transplantation. The goal of this study was to sur-
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vey all (heart-)lung transplantations [(H)LTx] performed in Belgium since the
successful start in 1983.
Methods: A simple questionnaire was sent annually since 2004 to all active
Belgian LTx centers asking for the numbers, types and indications of first and
redo (H)LTx as well as number of listed patients.
Results: Between 1983-2006, 701 first and 16 redo (10 single-6 double)
(H)LTx have been performed. The number of transplants have constantly increased over the years (1990:8; 1995:35, 2000:43, 2005:63, and 2006:87). As
a result, Belgium has now become by far the nation worldwide with the highest
number of (H)LTx performed per year pmp (8.7 versus 3.9 for Eurotransplant
and 4.7 for UNOS). The most common indication for transplantation was emphysema (36%) followed by cystic fibrosis (19%), pulmonary fibrosis (14%),
PPH (10%), Eisenmenger’s syndrome (6%), and other lung diseases (15%).
Indications, however, differed amongst the 4 active LTx centers: emphysema:
21%, 49%, 43%, and 33%; cystic fibrosis: 29%, 10%, 14%, 11%; pulmonary
fibrosis: 8%, 15%, 17%, 44%; PPH: 16%, 10%, 7%, 0%; Eisenmenger: 8%,
2%, 6%, 0%; other indications: 18%, 14%, 13%, 11% for ULB, UCL, KUL,
UA, respectively; p < 0.001. On 01-01-2007, 68 patients across the 4 Belgian
centers were actively waiting for a suitable lung donor (Belgium 6.8 versus
Eurotransplant 6.2 and UNOS 10.0 pmp).
ULB

ULC

ULg

KUL

UA

Total

Single lung
Double lung
Heart-Lung

72
87
94

50
42
0

2
0
0

130
192
39

5
4
0

259
325
133

TOTAL

253

92

2

361

9

717

Conclusions: The annual number of (H)LTx performed in Belgium is still raising probably as a result of relaxed donor criteria. Referral pattern of potential
lung transplant candidates differs amongst the centers. Belgian patients on the
(H)LTx waiting list have the highest chance of receiving an organ compared to
Eurotransplant and UNOS listed patients.
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PULMONARY HEMODYNAMICS AS PREDICTORS OF
MORTALITY IN PATIENTS AWAITING LUNG
TRANSPLANTATION

Nedim Selimovic 1 , Bert Andersson 1 , Claes-Håkan Bergh 1 ,
Gunnar Mårtensson 2 , Folke Nilsson 3 , Odd Bech-Hanssen 4 ,
Bengt Rundqvist 1 . 1 Dept.of Cardiology, Sahlgrenska University Hospital,
Gothenburg, Sweden; 2 Dept. of Respiratory Medicine, Sahlgrenska
University Hospital, Gothenburg, Sweden; 3 Dept.of Thoracic Surgery,
Sahlgrenska University Hospital, Gothenburg, Sweden; 4 Dept.of Clinical
Physiology, Sahlgrenska University Hospital, Gothenburg, Sweden
Background: Lung transplantation (LTx) is a therapeutic option for patients
with end-stage lung disease. However, the mortality rate on the waiting list is
high. The purpose of this study was to examine the prognostic value of cardiopulmonary hemodynamics for death among patients awaiting LTx.
Methods: Retrospectively, 177 patients with advanced lung disease accepted
for lung transplantation at Sahlgrenska University Hospital from January 1990
through December 2003 were studied. Patient demographics, pulmonary function tests, gas exchange and hemodynamic variables were included in the
analysis. Death while awaiting LTx was the primary endpoint for all analyses.
Univariate and multivariate survival analysis were performed using Cox regression.
Results: Mean age was 49±9 years. Main diagnoses were alpha 1 antitrypsin
deficiency (α1ATD, n=56), chronic obstructive pulmonary disease (COPD,
n=61), cystic fibrosis (n=14) and interstitial lung disease (ILD, n=46). Thirty
patients died (17%). LTx was performed in 143 cases and, 4 patients were
alive and still waiting at the end of the study. By univariate analyses forced vital
capacity (FVC) % of predicted (hazard ratio [HR], 0.96; 95% confidence interval [CI], 0.94-0.99; p=0.003), pulmonary vascular resistance (PVR) (HR, 1.23;
95% CI, 1.07-1.40; p=0.002), systemic vascular resistance (SVR) (HR,1.08,
95% CI, 1.02-1.15, p=0.011) and diagnosis (HR,2.26, 95% CI, 1.07-4.75,
p=0.03) were associated with risk for death. In multivariate analysis PVR (HR,
1.23; 95% CI, 1.06-1.42; p=0.005) and FVC% of predicted (HR, 0.96; 95% CI,
0.94-0.99; p=0.004) were independently associated with death.
Conclusions: Patients with increased PVR and a lower FVC % of predicted
awaiting LTx should be considered for a higher organ allocation priority. Assessment of pulmonary hemodynamics needs to be considered during evaluation for LTx particularly in patients with ILD.
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OUTCOME OF PATIENTS WITH PULMONARY HYPERTENSION
(PPH) REMAINS INFERIOR TO OTHER INDICATIONS FOR
LUNG TRANSPLANTATION

Barbara Zweytick 1 , Peter Jaksch 1 , Georg Lang 1 , Maya Keplinger 1 ,
Ali Hoda 1 , Ernst Eigenbauer 2 , Walter Klepetko 1 . 1 Department of
Cardiothoracic Surgery, University of Vienna, Vienna, Austria; 2 Department of
Medical Computer Sciences, University of Vienna, Vienna, Austria
Objective: Recent advances in medical treatment of PPH have changed the
treatment algorithm and postponed referral to LuTX. We have taken an aggressive approach to offer LuTX even to very advanced PPH-patients (pts).
This paper reviews our experience.
Methods and Results: All transplanted PPH-patients at our institution were
retrospectively analysed. Results were compared to those of the total LuTX
cohort. Possible influencing factors for perioperative death were analysed.
Results: :From 01/1999 to 11/2006 42 pts with PPH (23 f/55%, 19 m/45%;
32±13 yrs) underwent LuTX at our institution. 40pts (95%) were in NYHA III/IV,
and only 2 pts (5%) were in NYHA < III. 15 pts (36%) had severe right heart
failure and 28 pts (67%) had continous intravenous medication.
The immediate postoperative course in PPH pts was associated with a high
rate of complications (pneumonia 17%, wound infection 7%, hemofiltration
45%, cardial 21%, bleeding 29%, neurological 26%). Analysis of potential factors influencing the outcome did not result in significant differences between
survivors and non survivors.
30 day, 1 and 5 year survival of the PPH pts was 80%, 66% and 63% compared
to all non PPH pts (n = 460) 93%, 78%, 61% (p = 0.7, ns).
Freedom from BOS in PPH pts after 1, 3 and 5 years was 97%, 87%, 63%
compared to 93%, 81%, 71% in all other pts (p = 0.9, ns).
Conclusions: Although no parameters can be defined as predictor for the
outcome in PPH pts, the early postoperative survival is significant inferior compared to all LuTX pts. We conclude that an earlier referral of PPH pts to LuTX
in a better physical condition results in a lower perioperative mortality and longtime survival.
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A MISSING LINK BETWEEN RESPIRATORY VIRAL
INFECTIONS (RVI) AND CHRONIC HUMAN LUNG ALLOGRAFT
REJECTION (BOS)

Ankit Bharat, Nancy Steward, Elbert P. Trulock, G.A. Patterson,
T. Mohanakumar. Surgery, Washington University, Saint Louis, MO, USA
RVI predispose to BOS: We recently found that BOS is associated with loss
of CD4+ CD25+ foxp3+ regulatory T-cells (Tregs). Using the well-established
murine orthotopic tracheal transplant model of BOS we tested the hypothesis that RVI predisposed to BOS by inducing loss of Tregs.
Methods: Tracheal transplants were performed between BALB/c and C57BL/6
mice. Murine parainfluenza Sendai Virus (SdV) was used for infection. Allograft
rejection was expressed as percent intramural fibrosis on day 60.
Results: Tracheal allografts revealed increased fibrosis compared to isografts
(20.77% vs 10.33%, p=0.02). Allograft recipients revealed loss of Tregs in the
draining lymph nodes (DLN) from baseline 3.8% to 1.1% by day 7. Recipient
epithelium in wild type recipients, but not MMP-7 KO (that have deficient epithelial regeneration), started re-populatating allografts by day 7 that increased
frequency of Tregs to 4.5% by day 14. SdV infection at day 14 lead to at least
50% loss of Tregs in DLN secondary to apoptosis (65% annexin V+ Tregs) and
increased allograft fibrosis (32.5%, p=0.006). SdV infected, but not control,
AEC upregulated CD95L (FasL) and induced apoptosis in syngeneic Tregs,
but not CD25- T-cells, in vitro, that was prevented by anti-CD95L mAbs. Vaccination with inactivated SdV pre-transplant prevented loss of Tregs (decline
<10%) and decreased allograft fibrosis (21.77%). RVI strongly correlated with
decline in Tregs during human BOS with concomitant increase (>10 fold) in
IFN-γ producing donor-HLA class-I and class-II specific allo-reactive, and collagen type-V specific autoreactive Th1-cells. Tregs isolated before BOS suppressed (>50 fold) both allo- and auto-reactive Th1-cells.
Conclusions: While syngeneic AEC induce Tregs, virus-infected AEC lead to
Treg apoptosis with consequent expansion of allo- and auto-reactive T-cells.
This represents a novel mechanism by which RVI promote BOS. Importantly,
vaccination against RVI may prolong lung allograft survival.
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PRETRANSPLANT SOLUBLE CD30 IS A STRONGER
PREDICTOR OF BOS THAN ANTI-HLA ANTIBODIES
OCCURRING AFTER LUNG TRANSPLANTATION

Johanna M. Kwakkel-van Erp 1 , Ed A. van de Graaf 1 , George D. Nossent 1 ,
Walter G.J. van Ginkel 2 , Diana A. van Kessel 3 , Jules M.M. van den Bosch 3 ,
Henny G. Otten 2 . 1 Pulmonology, University Medical Center Utrecht, Utrecht,
Netherlands; 2 Immunology, University Medical Center Utrecht, Utrecht,
Netherlands; 3 Pulmonology, Sint Antonius Ziekenhuis, Nieuwegein,
Netherlands
Background: The Bronchiolitis obliterans syndrome (BOS) represents chronic
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allograft rejection after lung transplantation and limits long term survival. The
aim of our study was to investigate the predictive value of pre- and posttransplant soluble CD30 (sCD30) for the development of BOS, compared to the
development of HLA antibodies after transplantation.
Methods: In 45 patients (23 female, mean age 44 years; range 16-61 years)
having a median follow-up of 29 months (range 9 - 63 months); we measured
sCD30 and anti-HLA antibodies MHC Class I and II before and after transplantation.
Results: Eighty-two percent of the patients received a donor lung with 4 or
more HLA mismatches. None of the patients had anti-HLA antibodies prior
transplantation whereas in only 1 patient antibodies could be detected post
transplant. BOS occurred in 40% of the 25 patients with high (>18U/ml) pre
transplant sCD30 levels, compared to 10% of the 20 recipients with low sCD30
levels (P=0.02). Although no significant relation could be found between preand posttransplant sCD30 levels, pre-transplant levels of patients developing
BOS dropped significantly after LOTx (P=0.03), whereas this could not be observed in closely matched BOS-free patients BOS-free. sCD30 levels in patients at the onset of BOS did not differ from those in BOS free patients which
may be caused by the type of immunosuppression.
Conclusions: Measurement of pretransplant sCD30 is a more powerful tool in
predicting BOS than that of anti-HLA antibody responses after lung transplantation. Furthermore, post transplant sCD30 does not discriminate BOS from
BOS-free patients.
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LYMPHOCYTES PLAY AN ESSENTIAL ROLE IN LUNG
ISCHEMIA REPERFUSION INJURY

Nele Geudens 1 , Bart M. Vanaudenaerde 2 , Robin Vos 2 , Arne P. Neyrinck 1 ,
Caroline Van De Wauwer 1 , Geert M. Verleden 2 , Erik Verbeken 3 , Toni Lerut 4 ,
Dirk E.M. Van Raemdonck 1,4 . 1 Laboratory of Experimental Surgery,
Katholieke Universiteit, Leuven, Belgium; 2 Laboratory of Pneumology,
Katholieke Universiteit, Leuven, Belgium; 3 Department of Morphology and
Molecular Pathology, Katholieke Universiteit, Leuven, Belgium; 4 Department
of Thoracic Surgery, University Hospital Gasthuisberg, Leuven, Belgium
Introduction: Ischemia-Reperfusion Injury (IRI) remains a significant clinical
problem following lung transplantation. We have previously demonstrated in a
murine model of lung IRI that lymphocytes invade the alveolar space during the
ischemic period. We questioned the role of these lymphocytes for neutrophil
attraction at reperfusion.
Methods: Two groups of mice (n=6) were compared: control animals and SCID
(Severe Combined Immunodeficiency) mice, the latter lacking lymphocytes.
Cells (104 /ml) and IL-1 β protein levels (pg/ml) were measured in BAL of the
left lung after 90 minutes of in situ warm ischemia with hilar clamping followed
by 4 hours of reperfusion.
Mean±SD (n=6)
Leukocytes
Macrophages
Lymphocytes
Neutrophils
IL-1β

Control

SCID

P value

6.8±3.2
3.7±0.3
1.55±0.3
1.16±0.62
190.2±20.4

3.3±1.1
3.0±1.1
0.00±0.00
0.21±0.22
116.3±29.8

0.0295
0.2138
x
0.0055
0.0005

Results: The number of neutrophils and IL-1β protein levels at the end of
reperfusion were significantly lower in SCID mice compared to control animals.
Conclusion: The presence of lymphocytes correlates with the concentration
of neutrophils (Pearson r: 0.7825; p= 0.0026) and IL-1β cytokine production
(Pearson r: 0.7753; p= 0.0030) after reperfusion. Strategies that inhibit lymphocytes in the donor lung prior to ischemia should be further investigated to
attenuate lung injury upon reperfusion.

O264

KERATINOCYTE GROWTH FACTOR PREVENTS
ISCHEMIA/REPERFUSION INJURY IN ISOLATED MOUSE
LUNGS

Tim S. Kuchenbuch 1 , Akylbek Sydykov 2 , Norbert Weissmann 2 ,
Winfried Padberg 1 , Heinz Fehrenbach 3 , Hossein-Ardeschir Ghofrani 2 ,
Veronika Grau 1 . 1 Laboratory of Experimental Surgery, Department of
General and Thoracic Surgery, University of Giessen Lung Center, Giessen,
Hessen, Germany; 2 Department of Medicine II, University of Giessen Lung
Center, Giessen, Hessen, Germany; 3 Clinical Research Group “Chronic
Airway Diseases”, Clinic of Internal Medicine (Respiratory Medicine), Philipps
University of Marburg, Marburg, Hessen, Germany
Introduction: Primary graft dysfunction, characterized by intraalveolar
oedema, is a major obstacle in human pulmonary transplantation. We evaluated the potential of keratinocyte growth factor (palifermin, DN23-KGF) to prevent oedema in experimental ischemia/reperfusion injury in the isolated mouse
lung.
Methods: Intratracheal instillation of 10 mg/kg DN23-KGF (Amgen) was performed in a volume of 200 μl in mice (C57BL/6N) on day 3 before removal of
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the lung. In control animals, an equivalent volume of PBS was instilled. At day
3, isolated ventilated and buffer-perfused lung experiments were performed involving an ischemic time of 90 min and a reperfusion period of 1 h. Pulmonary
artery pressure and lung weight gain were assessed for quantification of lung
injury. Thereafter, the wet to dry weight ratio was determined and isoosmolar
mannitol lavage was performed.
Results: In lungs from sham treated donors, pulmonary artery pressure after
1h of reperfusion amounted to 10.78±0.80 cm H2 O versus 9.28±0.87 cm H2 O
in the DN23-KGF-treated group (p≤0.05). The absolute amount of Na+ in the
mannitol lavage increased significantly (p≤0.01) from 6.7±2.6 μmol in the control group compared to 15.6±2.8 μmol in the treated group. The wet to dry ratio
weight was significantly (p≤0.01) higher in the control group (11.6±0.8) compared to the group pre-treated with DN23-KGF (8.3±1.6). An epithelial lining
fluid volume of 0.16±0.04 ml was calculated in control lungs versus 0.09±0.03
ml in the treated group (p≤0.05).
Conclusion: Treatment of donor lungs with palifermin protects against intraalveolar oedema formation upon ischemia/reperfusion injury which is of particular interest for lung transplantation and other surgical procedures involving
lung ischemia.

O265

CYCLOSPORINE A (CSA) BASED IMMUNOSUPPRESSIVE
REGIMENS IN RAT TRACHEA TRANSPLANTATION: ROLE OF
TRANSFORMING GROWTH FACTOR-BETA1 (TGF-β1) AND
BONE MORPHOGENIC PROTEIN-7 (BMP-7) IN CSA INDUCED
NEPHROTOXICITY

Veronika Muller 1 , Krisztina Rusai 2 , Dong Yang 1 , Adam Vannay 3 ,
Andrea Nagy 1 , Gyorgy Losonczy 1 , Attila J. Szabo 2,3 . 1 Dept. of Pulmonology,
Semmelweis University, Budapest, Hungary; 2 I. Dept. of Pediatrics,
Semmelweis University, Budapest, Hungary; 3 Research Laboratory of the
Hungarian Academy of Sciences, Semmelweis University, Budapest, Hungary
Nephrotoxic side effect of CSA is well known problem following organ transplantation. Bronchiolitis obliterans (BO) is the major cause of graft failure after lung transplantation. We investigated the effectiveness of two different immunosuppressive protocols and the involvement of growth factors in nephrotoxicity and BO in both genders in a rat model of trachea transplantation.
Female (F) or male (M) Brown Norway tracheas were heterotopically transplanted into Lewis recipients of the respective gender and treated for 21 days
with either high dose CSA, reduced dose CSA plus Sirolimus (CSA-SRL) or vehicle. Histology, as well as TGF-β1 (profibrogenic) and BMP-7 (anti-fibrogenic)
mRNA expression in the grafts and kidney was analyzed, and nephrotoxicity
assessed.
CSA and CSA-SRL treatment decreased histological signs of BO and associated with increased TGF-β1 and BMP-7 mRNA expression in both genders.
Vehicle treatment induced severe BO and significantly decreased expression
of TGF-β1 and BMP-7 without gender differences. CSA-SRL treatment resulted in increased proteinuria and blood urea nitrogen levels. In kidney cortex
in M CSA-SRL treatment increased TGF-β1 expression, while no differences
were seen in M kidney medulla and in F both in cortex and medulla. In contrary, in M in cortex BMP-7 expression significantly decreased in CSA-SRL
group and no significant changes were detected in any other treatment group.
In summary, CSA and reduced dose CSA-SRL are effectively suppressing BO
by increasing the expression of BMP-7 and TGF-β1 in both genders. Despite
reduction of CSA dose, CSA-SRL combination increases the risk of nephrotoxicity.
Supported by: ETT 184 - 243/2003, OTKA F042563,T042609, OM and Bolyai
grants.
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REVASCULARIZATION OF THE RIGHT GASTROEPIPLOIC
ARTERY IN PANCREAS TRANSPLANTATION

Dai D. Nghiem. Division of Transplant Surgery, Allegheny General Hospital,
Pittsburgh, PA, USA
The dorsal pancreatic artery constitutes the major collateral between the head
and the body-tail of the pancreas. Its division during organ procurement jeopardizes the blood supply of the duodenum already diminished by the ligation of
the gastroduodenal artery (GDA) and may lead to duodenal leak. A technique
to improve the blood supply of the head of the pancreas is described.
Methods: The operative notes and angiograms of 110 consecutive pancreas
transplants were reviewed. Of these, five pancreata were found deprived of
blood supply to the head and the neck of the pancreas on indigocarminerenograffin table angiograms. All had the GDA ligated proximal to the right
gastroepiploic artery. During back table reconstruction a distal branch of the
SMA was dissected and anastomosed end to end to a widely spatulated gastroepiploic artery using 8-0 monofilament suture. Subsequent table angiogram
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showed excellent blood supply to the head of the pancreas and the duodenum.
The pancreas transplantation proceeded with iliac artery graft inflow, portal venous outflow and enteric drainage. Simultaneous quadruple therapy with thymoglobulin, CNI, MMF and recently a 4-day course of steroids was used. All
patients became insulin independent and euglycemic (BS under 120 mg/dl),
53% within 6 hours, 26% between 6-12 hours and 21% between 12-24 hours.
No duodenal leak was observed in the entire series.
In Summary, 1 - ligation of the GDA is not a safe procedure, especially when
arterial collaterals to the graft duodenum from the inferior pancreaticoduodenal
artery are poor in the absence of the dorsal pancreatic vessels, 2 - preservation of the dorsal pancreatic artery provides good blood supply to the head of
the pancreas, 3 - preservation of the right gastroepiploic artery and the distal
SMA branches allows a safe and easy revascularization of the pancreatic graft.

O267

NEW PANCREATIC TRANSPLANTATION BENCHWORK
TECHNIQUE – REPORT AT SINGLE CENTRE

Nadey Hakim, Muhammad T. Dosani, Nicos Kessaris, Nazar Mustafa,
Vassilois Papalois. West London Renal & Transplant Centre, Hammersmith
Hospital, London, United Kingdom
Introduction: The aim of this technique is to decrease operative time, increase
safety and simplify this complex procedure.
Method: The pancreas benchwork preparation consists of splenectomy, overrunning the duodenal staple lines, identification and ligation of peripancreatic
lymphphatic tissue and small vessels and vascular reconstruction using an arterial extension iliac Y graft for the donor. In the classical benchwork, individual
vessels are identified and double ligated. This technique is time consuming,
require extensive graft manipulation and has the disadvantage that complete
haemostasis is difficult to achieve. We have used the ETS-FLEX (articulating)
endoscopic vascular cutter for dividing vessels in the pancreas benchwork.
The vascular stapler applies three staple lines proximally and three distal and
divides the vessels between them. There are three steps where the ELVC is
applied: (a) the splenic hilar vessels are stapled first, then (b) the mesenteric
root and finally (c) the peripancreatic lymphatic tissue.
Result: We have used this technique in 55 pancreatic grafts. The time for the
benchwork preparation including the Y-graft anastomosis was 48±20 minutes.
Following revascularization, there was excellent reperfusion of all grafts with
minimal bleeding.
Conclusion: We believe that our modification makes a complex and time consuming procedure simple and fast, minimizing the chances for postoperative
complications and resulting in excellent patient and graft survival.

O268

THROMBOELASTOGRAPHY DIRECTED ANTICOAGULATION
IN PANCREAS TRANSPLANTATION

Anand Sivaprakash Rathnasamy Muthusamy 1 , Debabrata Roy 1 , Doruk
E. Elker 1 , Harold Contractor 1 , David Hughes 2 , Sanjay Sinha 1 , Anil Vaidya 1 ,
Peter J. Friend 1,2 . 1 Transplant Surgery, Oxford Transplant Centre, Churchill
Hospital, Oxford, Oxfordshire, United Kingdom; 2 Nuffield Department of
Surgery, University of Oxford, Oxford, Oxfordshire, United Kingdom
Purpose: Graft thrombosis is one of the leading causes of early graft loss
following pancreas transplantation. Unmonitored anticoagulation in these patients carries a risk of severe bleeding. This study reports the outcome following thromboelastography (TEG) monitored anticoagulation in these patients.
Materials and methods: From April 2004 to February 2007, 97 pancreas
transplants (82 simultaneous kidney-pancreas (SPK), 12 pancreas after kidney (PAK), 3 pancreas transplant alone (PTA)) were performed. All patients
had TEG pre-operatively, and anticoagulation post transplant was directed by
daily TEG results. The aim of anticoagulation was to maintain the Coagulation
Index within the normal range (CI, normal range -3 to +3). The incidence of hypercoagulability (CI>5) as well as thrombosis free graft survival was analysed.
Results: 26 patients (27%) had a CI of more than +5 resulting in therapeutic
anticoagulation. Of these 24 patients (92%) were in the SPK group and 2 patients (8%) in the PAK group. Gender distribution in hypercoagulable patients
in the SPK group was 3male: 1 female whereas in the PAK group all of them
were female. 6 patients with CI >5 also had radiological evidence of partial
thrombosis of splenic vein (successfully managed by heparin) compared to
none in patients with normal CI. One patient (1.3%) had an intra-abdominal
bleed that required a laparotomy for evacuation of hematoma. Two patients in
the PAK group who had CI >5 and required anticoagulation, presented with
graft thrombosis (at 3 and 12 months respectively) after anticoagulation was
stopped.
Discussion: 27% of patients undergoing pancreas transplantation become hypercoagulable requiring therapeutic anticoagulation. Although pancreas graft
thrombosis is mainly an early phenomenon, these patients seem to be at
higher risk of delayed graft thrombosis after anticoagulation is withdrawn. Identification of this high-risk cohort as well as the underlying mechanism enables
targeted therapy.
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A META-ANALYSIS OF LONG TERM OUTCOME FOLLOWING
PANCREAS TRANSPLANTATION

Michael Jacovides 1 , Christina Bali 1 , Ara Darzi 1 , Paris Tekkis 1 ,
Vassilios Papalois 2 . 1 Department of Biosurgery and Surgical Technology,
Imperial College London, St Mary’s Hospital, London, United Kingdom; 2 The
West London Renal and Transplant Centre, Hammersmith Hospital, London,
United Kingdom
Introduction: Simultaneous pancreas-kidney transplantation (SPK) is an established treatment for patients with type 1 diabetes and end stage renal failure. However, there is controversy regarding the long-term outcome of pancreas after kidney transplants (PAK) and pancreas transplants alone (PTA).
Objective: To compare patient and graft survival for SPK, PAK and PTA using
meta-analytical techniques.
Materials and Methods: Eighteen studies were identified by literature search
in the last 20 years. Only studies with continuous pancreas or patient survival
data for at least three years were selected. Care was taken not to include
patients twice, where several studies were published by the same group. Seven
studies matched the criteria for meta-analysis (1862 patients of whom 662
(35.6%) had an SPK, 706 (37.9%) had a PAK and 491 (26.4%) had a PTA,
survival data from 1978 to 2002). The three groups were analysed in pairs,
using REVMAN® software (p≤ 0.05 considered significant).
Results: At three years, there was no difference in patient survival between
SPK and PAK (p=0.47), or PAK and PTA (p=0.44). Patient survival favoured
the PTA compared to the SPK group but at a border line level (p=0.05).
The three year pancreas graft survival favoured the SPK compared to the PAK
(p=0.005) and PTA (p=0.02) groups as well as the PTA compared the PAK
group but at a border line level (p=0.05).
Conclusions: Recipients of SPK, PAK and PTA transplants have similar survival rates. The borderline difference in favour of the PTA compared to the SPK
group possibly reflects the lack of the effect of long-term renal failure in the PTA
group.
Summary of Results
Outcome
1.
Patient Survival
2.
Patient Survival
3.
Patient Survival
4. Pancreas Graft Survival
5. Pancreas Graft Survival
6. Pancreas Graft Survival

Surgical
Techniques
SPK vs PAK
SPK vs PTA
PTA vs PAK
SPK vs PAK
SPK vs PTA
PTA vs PAK

No. of
Total No.
Studies of patients
3
2
3
4
3
4

889
676
661
1303
1045
1150

Result

p value

Not Significant p=0.47
Favours PTA
p=0.05
Not Significant p=0.44
Favours SPK p=0.005
Favours SPK p=0.02
Favours PTA
p=0.05

Pancreatic graft survival clearly favoured the SPK compared to the PAK and
PTA groups. For solitary pancreas transplant, the worst long-tem outcome (although borderline) is for the PAK group possibly due to sensitisation of the
recipient.
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SIROLIMUS VERSUS MYCOPHENOLATE MOFETIL IN
TACROLIMUS BASED PRIMARY SIMULTANEOUS
PANCREAS-KIDNEY (SPK) TRANSPLANTATION: 1 YEAR
RESULTS OF A MULTICENTRE TRIAL

Johann Pratschke, Jacques Malaise, Frantisek Saudek, Raimund Margreiter,
Helmut Arbogast, Luis Fernandez-Cruz, Przemylaw Pisarski,
Richard Viebahn, Patrick Peeters, Richard Nakache, Thierry Berney,
Yves Vanrenterghem, Wolf Bechstein, EuroSPK Study Group. EUROSPK
Central Office, EUROSPK Central Office, Brussels, Belgium
This open, prospective, randomized trial compares 2 parallel groups of patients
who underwent simultaneous kidney and pancreas transplantation.
Methods: We present the 1 year analysis of the 241 primary SPK recipients
from 13 centers throughout Europe and Israel. Following induction with antithymocyte globulin, patients were either given mycophenolate mofetil (MMF
n=118) or sirolimus (Siro n=123) concomitant with tacrolimus and short-term
steroids. RESULTS: Baseline data are equivalent in both groups. At 1 year,
patient, kidney and pancreas graft survival rates were 97%, 95%, 86% in the
MMF group and 96%, 94%, 76% in the Siro group. The 1-year rejection rate
was 37% and 40%. Thirty-five % of the MMF patients and 46% of the Siro patients were withdrawn from study, mainly for graft loss (35% vs 34%) followed
by immunosuppression toxicity (42% vs 45%). The most frequently reported
adverse events were urinary tract infections (42%), CMV infections (27%), abdominal infections (14%). Wound problems and lymphoceles occurred more
frequently in the Siro group (21%) as compared to the MMF group (13%, NS).
Biochemistry results of the in-study patients at 1 year were for MMF and Siro
group: serum creatinine: 1.3 and 1.4 mg/dl; fasting glucose: 92 and 91 mg/dl;
HbA1C: 5 and 5%; total cholesterol: 171 and 188 mg/dl (p<0.01), triglycerides:
106 and 135 mg/dl (p <0.01), creatinine clearance: 77 vs 70 ml/min (NS),
tacrolimus trough levels: 9.7 and 8.9 ng/ml (p<0.05).
Conclusion: At 1 year, good kidney and pancreas function are achieved in
both groups despite a slightly lower creatinine clearance in the Siro group.
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More patients are still in their study group if MMF is associated with tacrolimus.
Wound problems and hyperlipidemia are more likely to occur in the Siro group.
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EARLY FAILURE OF PANCREAS GRAFT IN SIMULTANEOUS
PANCREAS AND KIDNEY TRANSPLANTATION AND IMPACT
ON SUBSEQUENT KIDNEY GRAFT FUNCTION. UK
EXPERIENCE 2001-2005

Roberto A.S. Cacciola 1 , Alex Hudson 2 , Vassilis Hadjianstassiou 1 ,
Nizam Mamode 1 . 1 Renal Transplant Unit, Guy’s Hospital, London, United
Kingdom; 2 Statistics, UK Transplant, Bristol, United Kingdom
Background: Early loss (<90 days) of the pancreas graft may affect the functions of the kidney graft in Simultaneous Pancreas and Kidney Transplantation
(SPK). The aim of this study is to evaluate kidney graft survival when the pancreas graft is lost early.
Methods: All SPK performed in the UK were retrospectively reviewed from
data prospectively collected by UK Transplant between January 2001 and December 2005.
Results: In the study period 307 SPK were performed in the UK. Patient survival was 92.5% (23 deaths), pancreata and kidney graft survivals were 81%
(n.58) and 92.2% (n.24) at 1 year.
In the first 90 days post SPK 19 deaths were observed (82% of total deaths)
51 pancreata graft failed (88% of total pancreata loss), 15 kidney grafts failed
(62.5% of total kidney graft).The causes of death identified were: septicaemia
(49%), myocardial infarction (10%), sudden unexplained death (15%), bleeding (15%), not recorded 15%. The causes of pancreata graft failure were rejection/thrombosis (50%), non viable organ (4%), operative problem (4%), not
recorded (32%).
The causes of kidney graft failure were rejection (26%), non viable organ
(14%), surgical complications (27%), not recorded (33%).
Nine kidneys were lost after 90 days and it was statistically significant when
compared with the number of kidney grafts loss (15 out of 51) associated with
early (<90 days) pancreata graft loss (p<0.001).
Conclusions: In this series most of the deaths and pancreata graft failure
are observed in the first 90 days. There is a consistent association between
early failure of the pancreas and kidney graft loss, and if no pancreas loss is
observed the kidney graft survival is higher. This can be caused directly by
systemic illness following failure of the transplant.

O272

EFFECTS ON ACUTE STRESSED FAT AND CARBOHYDRATE
METABOLISM AFTER PORTAL OR SYSTEMIC VENOUS
DRAINAGE IN SIMULTANEOUS PANCREAS-KIDNEY
RECIPIENTS

Andreas Schneider 1 , Martin Schenk 1 , Bernhard Föger 2 ,
Alfred Königsrainer 1 , Wolfgang Steurer 1 . 1 University Hospital Tübingen,
Department of General and Transplant Surgery, Tübingen, Germany;
2 Hospital of Bregenz, Department of Medicine, Bregenz, Austria
Purpose: It is still controversial, whether there are further advantages for portal drained pancreas recipients in carbohydrate and fat metabolism.
Methods: Prospectively 5 SPK recipients with portal venous drainage, 9 SPK
recipients with systemic venous drainage and 7 healthy volunteers (control
group) were subjected to a standardized liquid fatty meal (1362 Kcal/2 m2 ).
Before and after 1, 2, 3, 4, 6, 8 and 10hrs glucose metabolism parameters
(blood glucose, C-peptide and insulin), blood lipids (total cholesterol, LDL,
HDL, ApoA1, ApoB and triglycerides) and pancreatic enzymes (lipase, alphaamylase and pancreatic-amylase) were measured. HbA1c, Adiponectin levels,
hsCRP, PLTP-activity, GOT/GPT-ratio and creatinine were determined at baseline.
Results: HbA1c levels were within normal range in all three groups (portal: 5,1±0,3%, systemic: 5,3±0,3%, control: 5,3±0,1%). Additionally we calculated HOMA-IR which was significantly higher in the systemic group (portal: 2,0±1,2, systemic: 3,7±2,4, control: 1,5±0,8). No relevant difference in

HDL and LDL concentrations were observed. Triglycerides levels at baseline
were the lowest in the control group (portal: 111±30 mg/dl, systemic: 115±37
mg/dl, control: 72±24 mg/dl, P < 0.05). In all groups triglycerides increased
to 166±58 mg/dl after 4 hrs. In the portal and control group triglycerides decreased after 6 hrs (portal: 123±17 mg/dl, control: 116±83 mg/dl). However
systemic-drained patients showed a further increase to 196±77 mg/dl. 10
hours postprandial triglycerides were slightly below baseline level, in the portal
(91,5%) and in the control group (94%) but in the systemic group the levels still
remained at 134% of the preprandial levels.
Conclusions: Fat metabolism in portal-drained SPK recipients is close to
physiological values but pathological in systemic-drained recipients. There is a
clear benefit of portal-drained SPK patients regarding fat metabolism.

O273

CORNEAL CONFOCAL MICROSCOPY DETECTS EARLY
NEURAL REGENERATION IN TYPE 1 DIABETICS AFTER
PANCREAS TRANSPLANTATION

Sanjay Mehra 1 , Mitra Tavakoli 2 , Afshin Tavakoli 1 , Rayaz Malik 2 ,
Ravi Parajasingam 1 , Neil R. Parrott 1 , Titus A. Augustine 1 . 1 Department of
Renal and Pancreas Transplantation, Central Manchester and Manchesters
Children Hospital, Manchester, Lancashire, United Kingdom; 2 Division of
Cardiovascular and Endocrine Sciences, Core Technology Facility, University
of Manchester, Manchester, Lancashire, United Kingdom
Aim: Pancreas transplantation (PTx) in Type 1 diabetes has been shown to
prevent progression of retinopathy and nephropathy but to a lesser extent neuropathy. Various methods deployed have looked at large nerve fibres.Small
nerve fibers may be the earliest to repair and have not been evaluated. Corneal
confocal microscopy is a rapid, non invasive in vivo clinical examination technique which quantifies corneal small nerve fiber damage and repair.
Method: 20 Type 1 diabetic patients (pt) aged 41±8 yrs within 1 month of PTx
and 14 non diabetic control subjects (ct) aged (45±13 yrs) underwent assessment of corneal sensitivity using non contact corneal aesthesiometry (NCCA)
and corneal confocal microscopy to quantify corneal nerve fiber density (NFD),
nerve fiber length (NFL), nerve branch density (NBD) and nerve fiber tortuosity
(NFT).
Results: Corneal NFD (13.4±8.9 pt v 51.9±10.3 ct, P =0.0001), NBD
(3.7±6.4 v 28.9±14.3, P=0.0001) and NFL (2.2±1.2 v 9.1 ±6.0, P=0.001)
were significantly reduced and NFT (15.1±3.1 v 24.4 ±10.5, P=0.08) was increased in diabetic patients at transplantation.
6 months after PTx 15 patients underwent repeat assessment and showed improvement in NFD (18.04±5.75 pt v 9.25±7.26 ct, p= 0.001) NFL (3.60±1.16
v 1.84±1.44, p=0.002) with trends for improvement in NFT (15.58±3.98 v
16.30±3.76, p=0.67)and corneal sensitivity (NCCA), (1.23±1.18 v 1.54±1.19,
p=0.59). To assess uremic neuropathy,non diabetic patients with renal transplant have been assessed but doesn’t show any significant nerve damage.
Conclusion: Small nerve fibers regenerates within 6 months of pancreas
transplantation. Corneal confocal microscopy is a novel, non-invasive, in vivo
clinical examination technique which may be used to assess the benefits of
therapeutic intervention in human diabetic neuropathy.

O273A

SIX MONTH CONTROL OF DIABETES BY
TRANSPLANTATION OF ENCAPSULATED PIG ISLETS IN
DIABETIC PRIMATES WITHOUT IMMUNOSUPPRESSION

Denis Dufrane, Rose-Marie Goebbels, Gwen Beaurin, Pierre Gianello.
Laboratory of Experimental Surgery, Université Catholique de Louvain,
Brussels, Belgium
Purpose: This study assessed the capacity of alginate encapsulated islets to
reverse diabetes in “pig to primate” model.
Methods: Adult pig islets were encapsulated in microcapsules and implanted
under the kidney capsula of 4 STZ-treated primates or in subcutaneous
macrodevice in 4 additional diabetic animals. As controls, primates received
non-encapsulated pig islets (n=2) or empty capsules (n=2). Body weight, gly-
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cosuria, fasting blood glucose (FBG), insulin, porcine C-peptide, HbA1C and
anti-pig antibodies were evaluated in sera. Immunostaining for CD3, CD68,
C3, C9 were performed on explanted grafts.
Results: Diabetes was confirmed by a significant elevation of FBG and HbA1C
(≥13%), as well as glycosuria (1000mg/dl), polydypsia (>1100ml), polyuria
(>600ml) and body weight lost (-28%). Non-encapsulated pig islets were rejected within 7 days as evidenced by lost of function and cellular/humoral responses. Although a significant reduction of FBG (<200 mg/dl) and a transient increase of insulin and porcine C-peptide levels were observed during 2
weeks after “microencapsulated pig islets” implantation, a gradual decline of
function was observed after 6 weeks. After subcutaneous transplantation of
a macrodevice, diabetes was corrected up to a maximum of 6 months: FBG
ranged between 52-107 mg/dl, glycosuria was undetectable and HbA1C (after
16 weeks) reached 8±1.4%. Among the four animals, two were retransplanted
with a new macrodevice between 25-35 weeks after the first graft whereas
the latter clearly dysfunctioned (FBG >153 mg/dl, glycosuria, HbA1C ≥13).
Diabetes was completely controlled again as evidenced by HbA1C (7.0-9.8%)
ten weeks after retransplantation. Immunohistology demonstrated no sign of
graft rejection and >95% of beta cell mass destruction in the native primate
pancreas.
Conclusions: Adult pig islets encapsulated in a subcutaneous Macrodevice
can completely reverse STZ-induced diabetes up to 6 months without immunosuppression.
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RECONSTITUTION OF BKV-SPECIFIC IMMUNITY THROUGH
IMMUNOSUPPRESSION REDUCTION PREVENTS BKV
NEPHROPATHY IN PEDIATRIC KIDNEY RECIPIENTS
MONITORED PROSPECTIVELY

Fabrizio Ginevri 1 , Sabrina Basso 2 , Hans H. Hirsch 3 , Iris Fontana 4 ,
Michela Cioni 1 , Gerardo Botti 1 , Umberto Valente 4 , Francesco Perfumo 1 ,
Alberta Azzi 5 , Franco Locatelli 2 , Patrizia Comoli 2 . 1 Pediatric Nephrology
Unit, G.Gaslini Institute, Genova, Italy; 2 Pediatric Hematology/Oncology,
Fondazione IRCCS Policlinico S. Matteo, Pavia, Italy; 3 Division of Infectious
Diseases, University Hospitals Basel, Basel, Switzerland; 4 Department of
Transplantation Surgery, Ospedale S. Martino, Genova, Italy; 5 Public Health
Department, University of Firenze, Firenze, Italy
Polyomavirus BK (BKV)-associated nephritis (PVAN) is a relevant cause of
reduced renal allograft survival. In adults, preemptive reduction of immunosuppression (IS) was associated with resolution of BK viremia and absence of
PVAN development. However, caution against a preemptive strategy for PVAN
is prompted by the notion that re-establishment of BKV-specific immunity by
IS reduction may cause direct damage to the infected kidney. We evaluated
the impact of prospective BKV monitoring and IS reduction on BKV-specific
immunity, viral load kinetics, and PVAN development in pediatric kidney transplantation recipients. From 01/2002 to 08/2006, we monitored BK viruria and
viremia by quantitative PCR, at months +1, +2, +3, +6, +9, +12, +18, +24 after
transplantation, and yearly thereafter. Viremic patients were evaluated for BKV
large T (LT) and VP1 protein-specific immunity by measuring IFN-g-producing
cells and specific cytotoxicity in elispot and chromium-release assays. BKV
viruria and viremia were observed in 39 and 13 of the 62 patients enrolled.
Compared to recipients without viremia, patients with plasma BKV replication
had higher peak urine levels (2.6x106 vs 2.1x109 ), and a longer duration of
viruria. BKV load in plasma reached a median peak level of 2.2x104 . Protocol (n=7) or preemptive (n=6) IS reduction was associated with significant increase in the frequency of BKV LT and VP1-specific IFN-g-secreting cells and
cytotoxicity (VP1 pre-post: 0 vs 8% lysis; p<0.05; LT pre-post: 5 vs 26% lysis;
p<0.05), and concomitant clearance of viremia in all patients. No PVAN had
developed at the last observation date (median follow-up: 24 months). None
of the patients experienced rejection as a result of IS reduction. Our data suggest that prospective BKV monitoring and IS reduction in kidney recipients
with BK viremia restores BKV-specific immunity, thus preventing progression
to PVAN.
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IMPROVED CONTROL OF HYPERTENSION IN CHILDREN
AFTER RENAL TRANSPLANTATION

Tomas Seeman 1 , Jiri Dusek 1 , Karel Vondrak 1 , Jaroslav Spatenka 2 ,
Jan Janda 1 . 1 Dpt.of Pediatrics, University Hospital Motol, Charles University
Pragu, Prague, Czech Republic; 2 Transplantation Center, University Hospital
Motol, Prague, Czech Republic
Objective of the study: arterial hypertension is a known risk factor for impaired graft as well as patient survival in patients after renal transplantation
(RTx). However, control of hypertension in transplanted children is unsatisfactorily low, 50-80% of children treated with antihypertensive drugs still have hy-
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pertension (i.e. have uncontrolled hypertension). The aim of this interventional
study was to improve BP control in children after RTx.
Methods: in 36 of 45 children after RTx managed in our transplantation center
ambulatory blood pressure monitoring (ABPM) and GFR evaluation (Schwartz
formula) were performed. In children with uncontrolled hypertension, the number of antihypertensive drugs was increased to reach the goal ambulatory BP
<95th centile. ABPM was repeated after 12 and 24 months.
Results: after 24 months night-time BP decreased significantly (from +1.57
to +0.88 SDS for night-time systolic BP and from +1.10 to +0.35 SDS for
night-time diastolic BP, p<0.05), also daytime BP decreased (from +0.60 to
+045 SDS for daytime systolic BP and from –0.09 to –0.65 SDS for daytime
diastolic BP), however the decrease of daytime BP was not statistically significant. The prevalence of uncontrolled hypertension decreased from 42% to
25% (NS). Number of antihypertensive drugs increased from 2.1 to 2.7 drugs
per patient (p<0.01), namely that of ACE-inhibitors and diuretics (p<0.01).
GFR decreased from 75.5 to 71.9 ml/min/1.73m2 after 12 months (p<0.05)
but remained stable during the second year. Proteinuria decreased from 256
to 134 mg/m2 /day (p<0.01).
Conclusions: this is the first prospective interventional trial on the treatment of
hypertension in children after RTx. We demonstrated that the control of posttransplant hypertension can be improved by increasing the number of antihypertensive drugs, namely ACE-inhibitors and diuretics. Graft function stabilized
during the second year and proteinuria improved.
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NUTRITIONAL STATUS IN A PAEDIATRIC KIDNEY
TRANSPLANTATION COHORT

Mirco Belingheri, Fabio Paglialonga, Sara Testa, Gianluigi Ardissino,
Giuseppina Marra, Silvana Loi, Mariarosa Grassi, Simona Salera,
Alberto Edefonti, Luciana Ghio. Pediatric Nephrology and Hemodialysis,
IRCCS Ospedale Maggiore Policlinico, Milan, Italy
Kidney transplantation (KTx) represents for children with End Stage Renal Disease a good opportunity to correct the growth gap and improve their quality of
life. In recent years the majority of the studies focused their attention on the
role of immunosuppressive drugs on graft survival and incidence of rejection,
infection and PTLD. Our goal was to study the prevalence of malnutrition in
a pediatric population with KTx and its relations with clinical parameters (renal function and anemia). We performed an observational study analyzing the
nutritional status of 36 pediatric patients (3.9-17.6 years) with different age of
kidney transplantation (3-15,9 years).
The nutritional status was evaluated by means of the Anthropometry-BIA Nutrition score (ABNscore), an objective system derived from anthropometry and
bioimpedance analysis: height, weight, BMI, MAMC, AMA, AFA, reactance,
phase angle and distance. All the parameters were given scores of 1 to 5
according to SDS value. An average score was calculated and summed to
obtain the ABNscore, which could therefore vary from 3 to 15. Patients with
ABNscore <10.33 (3° percentile) were classified as malnourished. For each
patient the data of ABNscore, age, primary renal disease, standard blood and
urinary tests and estimated GFR were collected.
In our population 19: 4% (7/36) of patients were malnourished according
to the ABNscore. Patients with malnutrition had lower values of haemoglobin
(10.1±1.8vs11.9±1.5 gr/dl, p 0.01) and serum albumin (3.7vs4.4 gr/dl, p 0.03),
and higher levels of proteinuria (uProtein/uCreatinine 2.9 vs 0.4, p 0.04) and
ferritine (356.5 vs 65.4 mg/dl, p 0.001) than those with normal nutritional status.
No differences were found between the two groups for eGFR and the other
parameters analyzed.
In conclusion, the prevalence of malnutrition in children with KTx is not negligible. Anemia and hypoalbuminemia are associated with impaired nutritional
status in this population.
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COMBINED LIVER-KIDNEY TRANSPLANTATION – SINGLE
CENTER EXPERIENCE

Malgorzata Markiewicz-Kijewska 1 , Piotr Kalicinski 1 , Joanna Teisseyre 1 ,
Ewa Smirska 2 , Joanna Pawlowska 3 , Hor Ismail 1 , Tomasz Drewniak 1 ,
Marek Szymczak 1 , Barbara Piatosa 4 . 1 Pediatric Surgery & Organs
Transplantation, Children’s Memorial Health Institute, Warsaw, Poland;
2 Nefrology, Kidney Tx & Hypertension, Children’s Memorial Health Institute,
Warsaw, Poland; 3 Gastroenterology, Hepatology & Nutrition, Children’s
Memosial Health Institute, Warsaw, Poland; 4 Histocompatibility Lab,
Children’s Memorial Health Institute, Warsaw, Poland
The aim of our study was the retrospective analysis of indications and results
of cLKTx in children.
Materials and Methods: Between 1990 and 2006 we performed in our center 317 liver transplants and 503 renal transplants in children. Among them 16
were cLKTx. Primary diagnosis was: hepatorenal polycystic disease in 12 pts
(one of them with HBV hepatitis), oxalosis in 3 pts, and HUS related renal failure associated with cirrhosis after HBV/HCV infection in 1 child. Age at cLKTx
was between 3,7-23,3 yrs (mean 14,86 yrs). All pts received whole liver, kid-
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ney graft was transplanted after liver reperfusion before biliary anastomosis.
Cold ischemia time was 6,75-12,5 hrs (mean 9,54 hrs) for liver and 8-13,9 hrs
(mean 10,97) for kidney. In 5 pts X-match was positive and in 5 pts no HLA
compatibility was found. We analyzed posttransplant course, and late results
in this group of pediatric recipients of combined grafts.
Results: Post Tx follow up range is 0,2-6,9 yrs (mean 3,33). Six pts were
dialysed after cLKTx due to ATN. Time of kidney function recovery was 1-20
days. In 3 pts with oxalosis hemodialyses were performed for 1 month after
Tx with the aim to remove accumulated oxalate. Primary immunossupression
consisted of daclizumab, tacrolimus, mycofenolate mofetil and steroids. Acute
rejection occurred in 3 livers and 1 kidney. One pt need reLTx due to HCV
reccurrence. One pt with oxalosis lost renal graft and died 2,6 yrs after Tx due
to complications of long term dialysis
Conclusions: cLKTx in children is followed by very low rate of rejection, and
results in very good patients and graft survival. In patients with oxalosis combined transplantation should be considered early in the course of renal failure
to prevent early damage of graft from oxalates accumulated in the body.
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LESSONS LEARNED FROM 200 CONSECUTIVE PRIMARY
ISOLATED LIVER TRANSPLANTATIONS WITH LEFT LATERAL
SEGMENT SPLIT GRAFTS IN CHILDREN

Vittorio Corno, Maria Clara Dezza, Alessandro Lucianetti, Gregorio Maldini,
Domenico Pinelli, Daniela Codazzi, Marco Zambelli, Michela Guizzetti,
MariaLuisa Melzi, Paola Stroppa, Manila Candusso, Giuliano Torre,
Michele Colledan. Liver-Lung Transplantation Center, Ospedali Riuniti,
Bergamo, Italy
Introduction: Orthotopic liver transplantation (LTx) is an established procedure for the treatment of children with end stage liver disease. Use of split liver
grafts (SLG) have reduced mortality on the waiting list to near 0%.
Methods: From October 1997 to November 2006 we performed 332 LTx in
294 children. A total of 262 (79%) SLG were used. We analyzed 200 consecutive children (median age 0,93, weight median 8,) who received a left lateral
segment graft as a primary isolated LTx (188 in situ split, 10 reduced size, 2
ex situ split). Indications for transplantation were biliary atresia in 129 (64,5%)
children, Alagille syndrome in 17 (8,5%), Byler’s disease in 9 (4,5%), cancer in
9 (4,5%), cryptogeneic cirrhosis in 6 (3%), fulminant or acute liver failure in 11
(5,5%), metabolic diseases in 6 (3%) and others in 13 (6,5%) cases.
Results: Overall patient/graft survival at 3 months, 1 year and 5 years was
93/88%, 90/85% and 88/82% respectively. Considering separately the periods of the years 1997-2003 and 2004-2006, 1 year patient/graft survival were
88/83% and 96/91% respectively. Incidence of hepatic artery thrombosis was
4,5% (9 cases) ReLTx was performed in 8 children and was successful in 6.
Overall the incidence of biliary complications was 30% (stenosis of the anastomosis 16,5%, anastomotic fistula 5,5%, leakage from the cut surface 4,5%, bile
collection 3,5%). A surgical re-intervention was required in 15 (7,5%) patients.
Conclusion: An aggressive approach allows to safely performed a large numbers of split procedures. The results are similar to those reported by other centers with living donor. In spite of large volume, the learning curve seems to be
still present, even in the long term, as expressed by continuous improvement
in the results.

O279

OUTFLOW RECONSTRUCTION IN PEDIATRIC LIVING DONOR
LIVER TRANSPLANTATION: LESSONS LEARNED FROM 126
CONSECUTIVE RECIPIENTS

Chao-Long Chen, Allan M. Concejero, Chih-Chi Wang, Shih-Ho Wang,
Yueh-Wei Liu, Chee-Chien Yong, Chin-Hsiang Yang, Tsan-Shiun Lin,
Yuan-Cheng Chiang. Liver Transplant Program, Department of Surgery,
Chang Gung Memorial Hospital, Kaohsiung, Taiwan
Objective: Hepatic outflow reconstruction is one key in successful living donor
liver transplantation (LDLT) because its obstruction leads to graft dysfunction
and eventual loss. We review our experience in outflow reconstruction in pediatric LDLT.
Methods: From June 1994-September 2005, 126 children (63 male, 63 female) underwent LDLT. Seven underwent recipient venoplasty of middle and
left hepatic veins (HV) prior to anastomosis; whereas 119 underwent recipient
venoplasty comprising of right, middle, and left HV. Twenty-eight grafts underwent graft HV venoplasty prior to anastomosis with the recipient HV or vena
cava.
Results: There were 76 (60%) left lateral segment, 36 (29%) extended left lateral segment, 4 (3%) left lobe without middle HV, 4 (3%) left lobe with middle
HV, 5 (4%) right lobe without middle HV, and 1 (1%) right lobe with middle HV
grafts. HV flow problems occurred in 8 (6%). Three of 7 who underwent recipient venoplasty of middle and left HV developed outflow narrowing where 2
had mild narrowing, and 1 severe narrowing which required balloon dilatation
and stenting. Of 119 who underwent venoplasty of right, middle and left HV,
5 developed outflow problems including 4 moderate-severe narrowing which
required balloon dilatation and 1 graft vessel malpositioning due to a tight ab-
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dominal wall closure. Two of the 4 moderate-severe HV narrowing (implanted
into recipients who underwent right, middle, and left HV venoplasty) underwent
graft venoplasty. There was no recipient or graft loss due to HV complications.
Conclusion: Hepatic outflow in pediatric LDLT must be constructed preferentially with wide recipient and graft orifices to avoid narrowing. Graft venoplasty
is an acceptable method of augmenting this orifice size; it is easily performed at
back table, and simplify graft-to-recipient cava anastomosis. In cases of stenosis, endovascular procedures are preferred management of choice followed by
stent placement.
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RENAL DYSFUNCTION IN PEDIATRIC LIVER
TRANSPLANTATION RECIPIENTS: RISK FACTORS

Olivia Mourier, Olivier Bernard, Frédéric Gauthier, Dominique Debray.
Pediatric Hepatology, Hôpital Bicêtre, Le Kremlin-Bicêtre, France; Pediatric
Hepatology, Hôpital Bicêtre, Le Kremlin-Bicêtre, France; Pediatric surgery,
Hôpital Bicêtre, Le Kremlin-Bicêtre, France; Pediatric Hepatology, Hôpital
Bicêtre, Le Kremlin-Bicêtre, France
Main concerns are expressed about the significant risk of immunosuppressive
drug-related renal dysfunction following liver transplantation (LT). Factors responsible for the worsening of renal dysfunction following pediatric LT, despite
reduced cyclosporine dosages remains uncertain.The purpose of this study
was to identify risk factors for the development of chronic renal failure following
pediatric LT.
Patients and Methods: Medical records of 123 children who underwent renal evaluation at 10 years post-LT were reviewed. All children received CsA
primary immunosuppression associated with steroids. The following data were
obtained at 10 years after LT : blood pressure, need for antihypertensive drugs,
serum creatinine levels, proteinuria, glomerular filtration rate (GFR) evaluated
by 51 Cr-EDTA clearance, renal US and CT imaging. Renal dysfunction was
defined by a decrease in GFR <80 ml/mn/1,73m2 Different variables were
compared between children without (group 1) and with (group 2) renal dysfunction at 10 years post-LT.
Results: 45% (n=56) of the children presented with mild renal dysfunction at
10 years post-LT (table 1).
Table 1
Renal evaluation
Mean creatinine levels (μmol/l)
Mean GFR (ml/min/1.73m2 )
Need for antihypertensive medication
Proteinuria > 0,5g/24hrs

Group 1 (N=67)

Group 2 (N=56)

p

60.9
94
6%
1.5%

91.3
65
18%
3.6%

<0.001
<0.001
<0.001
ns

Main differences between children with (n=56) and without (n=67) long term
renal dysfunction are summarized in table 2.
Table 2
Variables

Group 1 (N=67)

Group 2 (N=56)

Mean age at LT
6.56yrs
7.44 yrs
Pre-LT renal dysfunction
15%
59%
Indication for LT: cholestatic disease
87%
78%
Mean pre-operative GFR
124.7 ml/min/1,73m2 59.7 ml/min/1,73m2
Liver failure at LT
80%
71%
Cold ischemia time (min)
412.5
414
Mean blood masses (during LT)
2.8
2.4
Post-LT acute renal failure
3%
21%
Acute rejection
28%
21%
Chronic rejection
36%
30%
Cumulative CsA doses(mg / kg / day)
7.72
6.10
Acquired hepatitis C infection 9%)1.5% 16
1.5%
16%
Acquired renal cysts at CT
19%
39%

p*
ns
<0.005
ns
<0.001
ns
ns
ns
0.005
ns
ns
<0.005
<0.001
<0.01

*Non-parametric tests (Pearson test, Fisher test and Wilcoxon t test ) chi square tests as
appropriate. P <0.05 was considered as significant.

Conclusion: Long term renal dysfunction is common in pediatric liver transplant recipients. Renal impairment prior to LT and acute renal failure in the
immediate post-operative course, acquired hepatitis C infection and acquired
renal cystic disease were significantly associated with renal dysfunction despite reducing cyclosporine doses.
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LONGITUDINAL SURVEILLANCE OF EPSTEIN-BARR VIRUS IN
CHILDREN FOLLOWING CARDIOTHORACIC
TRANSPLANTATION

Benden Christian 1 , Cubitt David 2 , Aurora Paul 1 , Elliott J. Martin 1 ,
Burch David 1 . 1 Cardiothoracic Transplant Unit, Great Ormond Street Hospital
for Children, London, UK, United Kingdom; 2 Department of Virology, Great
Ormond Street Hospital for Children, London, United Kingdom
Elevation in Epstein-Barr virus (EBV) load measured in peripheral blood has
been shown to be a weak predictor of early post-transplant lympho-proliferative
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disease (PTLD) in children following cardiothoracic transplantation. We report
the longitudinal surveillance of EBV for all cardiothoracic transplant recipients
at our centre in the longer term.
Methods: Study population included all cardiothoracic transplant recipients
between January 2003 and January 2006. EBV load was serially measured in
peripheral blood by real time PCR. Results were correlated with recipient pretransplant EBV status and subsequent development of PTLD. Patients were
followed up until January 2007.
Results: 82 transplant operations were performed: 60 heart, 12 double-lung, 9
heart-lung, 1 single lung transplant. 61 (74%) patients were EBV sero-positive
pre-transplant. Forty (49%) developed EB viremia post-transplant. Twenty-nine
(73%) of whom were EBV sero-positive pre-transplant. EBV was first detected
at a median of 20.5 days (range 2-81) post-transplant. Two patients developed PTLD, giving an incidence of 2.4% in the study cohort (1 heart-lung
transplant, EBV sero-positive pre-transplant, EBV load 28,084 copies/ml whole
blood at time of PTLD diagnosis, and 1 lung transplant, EBV sero-negative
pre-transplant, EBV load 4,310 copies/ml). Since establishment of our transplant program in 1988, we encountered 8 cases of PTLD in 331 cardiothoracic transplants in children (overall incidence of PTLD 2.4%). The prevalence of EB viremia in the study cohort was high (median peak load 55,658
copies/ml whole blood). A positive pre-transplant EBV status did not predict
post-transplant EB viremia (positive predictive value 0.03).
Conclusions: Our data show that high EB viral load does not inevitably lead
to PTLD, even in the medium term. Substantial pre-emptive reduction of immunosuppression in patients with raised EBV load seems not justified.
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SURVEY OF THE USE OF NON-HEART BEATING ORGANS IN
PAEDIATRIC PRACTICE

Anusha G. Edwards 1 , Justin D. Morgan 1 , Carol Inward 2 . 1 Department of
Surgery, Southmead Hospital, Bristol, United Kingdom; 2 Department of
Nephrology, Bristol Royal Hospital for Children, Bristol, United Kingdom
Introduction: With the global shortage of donated kidneys for transplantation
UK Transplant invested in programmes to retrieve organs from non-heart beating (NHB) donors. Whilst this has increased the numbers of organs available
for transplant into adult recipients it has not had a significant effect on paediatric practice. The aim of this survey was to look at current paediatric practice.
Method: In June 2006 an online questionnaire was sent to research leads at
all 13 paediatric nephrology units in the UK.
Results: Replies were received from 12 units giving a 92% response rate.
10 units were aware of local NHB programmes. Only one unit had actually
transplanted a NHB organ into a paediatric recipient. Another unit was offering
them to paediatric patients and had three children on the waiting list for them.
Both these units had local programmes that retrieved organs of Maastricht
category 3 and 4. None of the units whose local programmes involved retrieval
of category 2 organs were offering organs to paediatric recipients.
Of the units not using these organs the main reason given was insufficient data
regarding the use of these organs in children. In units where a local programme
had been running for more than three years lack of data in adults to extrapolate
to the paediatric population and poorer outcome compared to organs from
other sources were also quoted.
Conclusions: Whilst most paediatric nephrology units have local NHB retrieval programmes these organs are not being transplanted into the paediatric population. Despite a lack of data regarding the use of organs from NHB
donors into paediatric recipients there is good evidence that, in adults, they
have equivalent survival to those from heart beating donors. Therefore, they
should be strongly considered as an option for paediatric patients.
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ALLOCHIMERIC THERAPY GENERATES CD4+ T
REGULATORY CELLS THAT INHIBIT THE DEVELOPMENT OF
TRANSPLANT VASCULAR SCLEROSIS

Natalya V. Semiletova, X.-D. Shen, D.M. Feldman, R.M. Ghobrial. Surgery,
The Dumont-UCLA Transplant Center, Los Angeles, USA
We have shown that peri- or post-operative peripheral delivery of allochimeric
[a1h u ]-RT1.Aa class I MHC molecules (AlloP) induce tolerance and inhibit
chronic rejection (CR) in ACI (RT1a ) recipients of WF (RT1u ) hearts. This study
investigated the role of AlloP T-reg in the development of CR.
Methods: Irradiated (130R) ACI recipients of WF hearts were injected with singeneic CD4+ ; CD8+ ; CD4+ CD25+ cells (107 cells >95% purity; iv) from longterm AlloP or high-dose CsA (CsA) treated cardiac hosts.
Results: In vitro, T-reg from AlloP and CsA rats inhibited proliferation of ACI
cells against WF (750±100 &1600±200 3 H-TdR cpm/min), but not against
third-party BN (3200±500; P <0.001). In vivo, T-reg activity was confirmed by
the ability of such cells to prolong WF graft survival (>120 d) in ACI hosts
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(n=17 & 8). However, only AlloP induced T-regs abrogated CR, as evidenced
by intact architecture and absence of neointimal proliferation, as assessed by
neointimal index (NI=15±5) with only 26±6% of vessels affected. In contrast,
allografts of secondary ACI hosts treated with CsA-induced T-reg, exhibited
severe CR, strong neointimal proliferation and increased NI (NI=50±16 with
79±1% vessels affected). Surprisingly, both CD4 and CD8 subsets induced
long-term survival of secondary test grafts (>100 days). However, only the
CD4+ T-reg prevented CR (NI=19±5, 21±6% of vessels), as compared to
CD8+ T-reg (NI=40±9 in 50±15% of vessels). The cytokine profile indicated
a dominant IL-10 response. Allo-antibody analysis showed up-regulation IL4/IL-12 dependent IgG1 and IgG2c.
Conclusion: Allochimeric protein-therapy and CsA treatment generate T-reg
that prolong graft survival, but only CD4+ T-reg generated from allochimeric
protein-therapy prevent CR. This CD4+ T-reg may be responsible for long-term
graft maintenance through its unique ability to control anti-inflammatory and
alloantibody responses.
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MACROPHAGES DRIVEN TO A NOVEL STATE OF ACTIVATION
HAVE TOLEROGENIC PROPERTIES IN MICE

Beate Exner 1 , James Hutchinson 2 , Christine Sattler 1 , Gudrun Koehl 1 ,
Katharina Kronenberg 1 , Stefan Farkas 1 , Seiichiro Inoue 1 , Stuart Knechtle 3 ,
Hans Schlitt 1 , Fred Fandrich 2 , Edward Geissler 1 . 1 Surgery, University of
Regensburg, Regensburg, Germany; 2 Surgery, University Hospital,
Schleswig-Holstein, Kiel, Germany; 3 Surgery, University of Wisconsin,
Madison, USA
Background: The use of immunomodulatory cells in solid organ transplantation is considered a promising approach for tolerance induction. Here, we
describe a novel population of macrophage-derived cells with tolerogenic properties.
Methods: Murine bone marrow, spleen and blood cells were cultured with
macrophage-colony-stimulating-factor (M-CSF), and later with interferon-γ
(IFN-γ), to produce what we refer to as “interferon-γ-stimulated monocytederived cells” (IFNγ-MdCs). IFNγ-MdCs were characterized by flow cytometry and immunomodulation was examined by assays for cell death and T cell
regulation. Therapeutic effects were assessed in a murine heterotopic heart
transplantation model and models of autoimmune colitis.
Results: IFNγ-MdCs express markers including CD11b/c, CD14, CD86,
CD123, and programmed death ligand-1; they are negative for CD4, CD8,
CD19, CD80, CD205, CD207 and CD209. IFNγ-MdCs only arise when
macrophages are cultivated in the presence of CD4+ T cells, M-CSF and
IFN-γ. In vitro, IFNγ-MdCs profoundly delete lymphocytes (by >60%) derived
from mice via a cell activation and caspase -dependent mechanisms. Intriguingly, lymphocytes surviving in IFNγ-MdC co-cultures are highly enriched for
CD4+ CD25+ Foxp3+ cells, which show up-regulation of IL-10, and actively suppress T cell proliferation. CD11b+ cells within the IFNγ-MdC population are
responsible for lymphocyte depletion and CD4+ CD25+ Foxp3+ cell induction.
Additionally, using corresponding knock-out mouse strains, we show that signaling via the IFN-γ receptor and CD40 on IFNγ-MdCs are necessary, but IDO
is not, for the generation of T regulatory cells by IFNγ-MdCs. Regarding potential therapeutic activity, a single intravenous injection of donor IFNγ-MdCs prolonged C3H heart transplant survival by nearly 2 weeks in Balb/c recipients;
furthermore, syngenic IFNγ-MdCs reversed established chronic autoimmune
inflammation in two mouse models of chronic colitis.
Conclusions: We conclude that IFNγ-MdCs represent macrophages in a
novel state of activation, possessing multiple T cell-suppressive effects with
tolerogenic therapeutic potential.
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THE PLACE OF LIVER TRANSPLANTATION (LT) IN THE
TREATMENT OF HEPATIC EPITHELOID
HAEMANGIOENDOTHELIOMA (HEHE): REPORT OF THE
EUROPEAN LIVER TRANSPLANT REGISTRY

Jan Lerut 1 , Giuseppe Orlando 1 , Rene Adam 2 , Marcello Schiavo 3 ,
Jurgen Klempnauer 4 , Darius Mirza 5 , Emmanuel Boleslawski 6 ,
Andrew Burroughs 7 , Carlos Fernandez Sellés 8 , Daniel Jaeck 9 ,
Robert Pfitzmann 10 , Mauro Salizzoni 11 , Gunner Söderdahl 12 ,
Rudi Steininger 13 , André Wettergren 14 , Umberto Baccarani 15 ,
Marina Berenguer 16 , Fulvio Calise 17 , Michele Colledan 18 , Juan Figueras 19 ,
Ivo Graziadei 20 , Nermin Halkic 21 , Arnulf Holscher 22 , Herold Metselaar 23 ,
Jorge Ortiz de Urbina 25 , Przemyslaw Pisarski 26 , Laszlo Kobori 27 ,
Jacques Pirenne 28 , Massimo Rossi 29 , Juan-Carlos Garcia Valdecassas 30 ,
Eugenio Benvenuto 31 , Vincent Karam 2 , Valérie Delvart 2 ,
Vincenzo Mazzaferro 3 , European Liver Transplant Registry 2 . 1 Abdominal
Transplant Unit, University Hospitals St-Luc, Brussels, Belgium; 2 Abdominal
Surgery, Centre Hépatobiliaire Paul Brousse, Paris, France; 3 Abdominal
Surgery, Istituto Nazionale Tumori, Milano, Italy; 4 Abdominal Surgery,
Medizinische Hochschule Hannover, Hannover, Germany; 5 Abdominal
Surgery, Queen Elizabeth Hospital, Birmingham, United
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Kingdom; 6 Abdominal Surgery, Hôpital Pitié Salpétrière, Paris, France;
7 Abdominal Surgery, Royal Free Hospital, London, United Kingdom;
8 Abdominal Surgery, Hospital Juan Canalejo, La Coruna, Spain; 9 Abdominal
Surgery, Hôpital Hautepierre, Strasbourg, France; 10 Abdominal Surgery,
Charité Campus Virschow Klinikum, Berlin, Germany; 11 Abdminal Surgery,
Azienda Ospedaliera S. Giovanni Battista, Torino, Italy; 12 Abdominal Surgery,
Karolinska University Hospital, Stockholm, Sweden; 13 Abdominal Surgery,
Transplantationszentrum Universität, Wien, Austria; 14 Abdominal Surgery,
Rigshospitalet, Copenhagen, Denmark; 15 Abdominal Surgery, University
Hospital, Udine, Italy; 16 Abdominal Surgery, Hospital Universitario La Fe,
Valencia, Spain; 17 Abdominal Surgery, Azienda Ospedaleiera A. Cardelli,
Napoli, Italy; 18 Abdominal Surgery, Ospedali Riuniti, Bergamo, Italy;
19
Abdominal Surgery, CSU de Bellvitge, Barcelona, Spain; 20 Abdominal
Surgery, Universitätsklinik, Innsbruck, Austria; 21 Abdominal Surgery, Centre
Hospitalier Universitaire Vaudois, Lausanne, Switzerland; 22 Abdominal
Surgery, University, Köln, Germany; 23 Abdominal Surgery, Erasmus
University Medical Center, Rotterdam, Netherlands; 24 Abdominal Surgery,
Sahlgrensk Universitetssjukhuset, Göteborg, Sweden; 25 Abdominal Surgery,
Hospital de Cruces, Barakaldo-Vizcaya, Spain; 26 Abdominal Surgery,
Chirurgische Universitätskliniek, Freiburg, Germany; 27 Abdominal Surgery,
Semmelweis Medical University, Budapest, Hungary; 28 Abdominal Surgery,
Universitaire Ziekenhuizen Gasthuisberg, Leuven, Belgium; 29 Abdominal
Surgery, Università La Sapienza, Roma, Italy; 30 Abdominal Surgery, Hospital
Clinic I Provincia de Barcelona, Barcelona, Spain
Background: HEHE is a rare low-grade tumour with an unclear treatment algorithm.
Material and methods: 59 recipients were analyzed.Eighteen (31%) pats had
pre-LT surgical and/or systemic(10 pat) medical therapy. Ten (17%) pts had
extra-hepatic disease(EHD) before or at moment of LT. Follow-up was complete(mean of 104±72 mo from moment of diagnosis and 83±55 mo from
moment of LT
Results: HEHE was bi-lobar in 96% of pts.Macro-and microvascular invasion
(MaVI; MiVI) was present in 9% and 44% of pts and lymph node invasion
(LNI)in33% pts. Early (<3 mo) and late (>3 mo) mortality was 2% and 22%.
Fourteen(24%) pts developed disease recurrence(DR) after a mean time of
45±35 mo. One, 5 and 10 yr patient survival from moment of diagnosis and
of LT are 97;83,74% and 93;83,72%. Pre-LT tumor treatment (89;89 and 68%
1, 5 and 10 yr survival from momentn of LT vs. 95;80 and 73% in no pre-LT
treatment), LNInv (96;81 and 71% 1, 5 and 10 yr survival vs. 83;78 and 67%
in node negative patients) and EHD(90;80 and 80% 1,5 and 10 yr survival vs.
94,83 and 70% in no EHD) didn’t influence survival whereas MiVI (96;75,52%
1,5 and 10 yr survival vs 96;92,85% in no MiVI) and combined MiVI and MaVI
(90;72 and 54% 1,5 and 10 yr survival vs. 96;92 and 85% in noVI p 0.03)
did. Disease free survival(DFS) at 1, 5 and 10 years post LT are 90;82 and
64%.DFS is not significantly influenced by pre-LT treatment, LNInv, EHD and
VInv.
Conclusion: The results of largest reported LT series in the treatment of
HEHE are excellent.EHD and LNI are not contraindications to LT.LT should
be offered as a therapy early in the disease course.
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NON HEART BEATING LUNG DONATION: HOW BIG IS THE
POOL?

Danielle M. Nijkamp 1 , Erik A.M. Verschuuren 2 , Wim van der Bij 2 , Martin
B.A. Heemskerk 3 , Erwin de Buijzer 3 , Piet W. Boonstra 4 , Michiel
E. Erasmus 4 . 1 Surgery, Section Organ Donation, University Medical Center
Groningen, Groningen, Netherlands; 2 Pulmonary Diseases and Lung
Transplantation, University Medical Center Groningen, Groningen,
Netherlands; 3 Dutch Transplant Foundation, Dutch Transplant Foundation,
Leiden, Netherlands; 4 Cardiothoracic Surgery and Lung Transplantation,
University Medical Center Groningen, Groningen, Netherlands
Introduction: In 2005 a Non Heart Beating (NHB) donor single center program for lung transplantation was started in the Netherlands, using category
III donors. Although the NHBIII pool is increasing, the number of transplanted
NHBIII lungs remains unexpectedly low.
Methods: We assessed all NHBIII and Heart Beating (HB) donor procedures
between January 2005 and September 2006 in Dutch donor files. Information
on which organ was used, age, reasons for not procuring the lungs, and settings of mechanical ventilation combined with arterial blood gas were collected.
Internationally, lungs with a PO2 >40 kPa after 100% oxygen and 5 cm H2 O
PEEP are considered suitable for transplantation.
Results: From a total of 162 NHBIII procedures 29 lungs (18%) were offered
for transplantation. Of these 29 procedures, 8 (5%) lungs were procured and
transplanted successfully, 7 (4%) were lost for logistic reasons, 11 (7%) refused for medical reasons, and 3 (2%) started but failed.
In comparison, from 207 HB donations 88 (43%) lungs were procured and
transplanted, 4 (2%) were not procured for logistic reasons, 7 (3%) for no consent, and 119 (57%) because of medical reasons, including 29 (14%) because
of age.
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In total 154 (95%) NHBIII lungs were not procured because of no consent in
16 (10%), age in 29 (18%), logistics in 7 (4%) and medical reasons in 102
(63%). Of these 102 medically rejected lungs, 30 fulfilled oxygenation and age
criteria for donation. These 30 were potential donors, but were not offered. In
23 of these 30 no adequate lung function testing was performed despite good
oxygenation.
Conclusions: The potential of NHBIII donor lungs is four times larger than
the NHBIII donor lungs actually used. These data suggest that the amount of
NHBIII donor lungs could be expanded with education, training, and transplant
capacity.
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HOW TO RECOGNIZE A SUITABLE PANCREAS DONOR?

Maurits T. Vinkers 1 , Marjan C. Slot 1 , Jacqueline M. Smits 1 , Wolfgang
D. Schareck 2 , Axel Rahmel 1 . 1 Research Department, Eurotransplant,
Leiden, Netherlands; 2 Surgery, University Rostock, Rostock, Germany
Because of the increasing demand for pancreas transplantation, more
marginal donors are offered to Eurotransplant. The aim of this study was to
compose a donor quality score, based on donor factors, enabling the recognition of a suitable pancreas donor among all reported donors.
All 3310 consecutively reported pancreas donors and all 920 transplanted pancreata between 01.01.02 and 30.06.05 were analyzed. The influence of the
pre-procurement pancreas suitability score (P-PASS) on the acceptance of a
pancreas, and its influence on post-transplant outcome was studied. For each
variable a range and point weight were defined based on clinical expertise and
known literature. In a spin off study these ranges and weights were estimated
based on the available data and allowed the construction of a second score,
P-PASSm.
Multiple regression analysis using pancreas acceptance as outcome variable
identified P-PASS ≥ 17 as a significant cut-off point (p < 0.001). Pancreas
donors with P-PASS ≥ 17 were 3 times more likely to be rejected. Graft survival
rate at 1-year was 82% and 64% for the P-PASS < 17 group vs. P-PASS ≥ 17
group, respectively (p = 0.02).
The P-PASSm was also significantly associated with pancreas acceptance.
Both scores, when assessed by the c-index were modest predictors for pancreas acceptance, 0.68 and 0.69 for the P-PASS and the P-PASSm, respectively.
The donor score can help in screening a potential pancreas donor, where an
ideal donor has a P-PASS < 17 or a P-PASSm < 10.5. Furthermore, in case of
a high score, 1-year graft survival is significantly jeopardized. Our data demonstrates that a combination of pre-procurement factors can help recognizing
a suitable pancreas donor. We therefore recommend that upon organ donor
reporting a pancreas donor score should be calculated where all low score
donors should be considered for pancreas donation.
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FIRST FACE ALLOGRAFT ONE YEAR LATER

Lionel Badet 1 , Emmanuel Morelon 1 , Palmina Petruzzo 1 , Sylvie Testelin 2 ,
Jean Kanitakis 1 , Assia Eljafari 1 , Nathalie Parqet 3 , Benoit Lengelé 2 ,
Mauricette Michallet 1 , Xavier Martin 1 , Bernard Devauchelle 2 , Jean
Michel Dubernard 1 . 1 Dept of Transplantation, Centre Hospitalier Universitaire
Lyon, Hopital Edouard Herriot, Lyon, France; 2 Dept. of Maxillofacial Surgery,
Centre Hospitalier Universitaire Amiens, Amiens, France; 3 Unité de Thérapie
Cellulaire et Clinique Transfusionnelle, Hôpital Saint Louis, Paris, France
The first human face allotransplantation was successfully performed on
November 27, 2005. The recipient was a 38 year-old woman who was traumatically mutilated and disfigured by a dog bite on May 31th , 2005. She received a
facial allograft (nose-lips-chin) from a brain dead female donor. A vascularized
sentinel donor skin graft was performed under the recipient breast. Donor bone
marrow was infused on days 4 and 11 post transplantation to improve graft acceptance. Immunosuppression included tacrolimus, prednisone and mycophenolate mofetil while antithymocyte globulins were added for induction.
The initial postoperative course was uneventful.
Two episodes of acute rejection occurred on days 18 and 214 post-transplant.
Macroscopically the patients developed erythema and oedema on both skin of
face and sentinel flap and oral mucosa. Biopsies revealed dense mononuclear
cell infiltrate, vacuolisation of basal cells, occasional apoptotic keratinocytes
in the mucosa biopsies. The two rejection episodes were resolved with 3 boluses of 1 g prednisolone and increasing tacrolimus and mycophenolate mofetil
oral doses. In both cases topical immunosuppressants were used. In order
to prevent another rejection episode since August 2006 extracorporeal photochemotherapy was performed twice a week for the 4 initial weeks, once a
week for 8 weeks, and then decreased progressively.
The main side effect of immunosuppressive regimen was progressive renal
failure; Sirolimus was introduced at 11 months post-transplant in order to avoid
the nephrotoxicity of calcineurin inhibitors.
At present immunosuppressive regimen includes sirolimus, mycophenolate
mofetil and steroids with an improvement of renal function and without other
episodes of rejection.
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One year later the excellent sensorimotor recovery allowed the patient to face
the outside world and returned progressively to a normal social life.

Stand-CsA
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WHICH FACTORS INFLUENCE THE NUMBER OF
HOSPITALIZATION DAYS IN THE FIRST THREE MONTHS
AFTER KIDNEY TRANSPLANTATION?

Aline C. Hemke 1 , Martin B.A. Heemskerk 1 , Bernadette J.J.M. Haase 1 ,
Andries J. Hoitsma 2 . 1 Dutch Transplant Foundation, Leiden, Netherlands;
2 Nephrology, Radboud University Medical Center, Nijmegen, Netherlands
Background: The Dutch organ transplant registry (NOTR) contains information about the hospitalization of recipients after organ transplantation. We analyzed the parameters that influence the number of hospitalization days in the
first period after kidney transplantation.
Methods: In this study we analyzed the 3 month follow-up for kidney transplants between 1980 and 2006. Patients were included if they were alive with
a functioning graft at three months after transplantation. Cases were assumed
“missing” if less than 5 hospitalization days were reported. In approximately
70% of the cases (4267/6188 records) information about hospitalization was
available.
Results: The mean number of hospitalization days during the first three
months after transplantation was 26.6 days (range 5-92). A significant decrease in hospitalization days for all transplants over the years was found.
Within the period 2000-2006 a significant difference was shown in the mean
number of hospitalization days for the donor type (deceased donors versus living donors). For the deceased donors, significantly more hospitalization days
were found for recipients who received kidneys from older donors. For living
donors significantly more hospitalization days were found for the recipiens who
received a kidney from an unrelated donor. The differences found for the cold
ischemic period and the deceased donor type (non heartbeating versus heartbeating) were not significant.
Parameter

Hospitalization days* N

Transplant period

Transplant period 2000-2006
Donor type

1980-1989
1990-1999
2000-2006

deceased donor
living donor
Deceased donors - donor age
0-19
20-39
40-59
60+
Living donors - type living donor unrelated donor
related donor

32.8
29.9
24.3

445 p<0.001
1095
2727

27.2
19.8
23.9
25.6
27.3
30.6
20.9
19.1

1680 p<0.001
1047
165 p<0.001
599
1480
483
391 p=0.028
656

*Average number of hospitalization days in 3 months after transplantation

Conclusion: The NOTR information shows that the transplant period, the
donor type, the donor age of deceased donors and the relation of living donors,
have a significant effect on the number of hospitalization days for recipients in
the first three months after transplantation.
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subgroup of 296 recipients aged ≥60 years to the 1292 patients aged <60
years in terms of GFR, BPAR, patient/graft survival, and safety at 12 months
post-transplant.

ELDERLY KIDNEY TRANSPLANT RECIPIENTS ARE A
HIGH-RISK GROUP FOR DEATH, INFECTIONS AND
POST-TRANSPLANT DIABETES: EVIDENCE FROM THE
SYMPHONY STUDY

Christian Hugo 1 , Ulrich Frei 2 , Raimund Margreiter 3 , P. Peeters 4 , E. Ok 5 ,
R. Viebahn 6 , F. Pietruck 7 , Henrik Ekberg 8 . 1 Medizinische Klinik IV, University
Hospital, Erlangen, Germany; 2 Department of Nephrology, Charité Virchow-Klinikum, Berlin, Germany; 3 Abtlg. für Allgemein- und
Transplantationschirurgie, University Hospital, Innsbruck, Austria;
4 Department of Nephrology, University Hospital, Gent, Belgium; 5 Medical
Faculty, Ege University, Izmir, Turkey; 6 Universitätsklinik der Ruhr,
Knappschafts Hospital, Bochum, Germany; 7 Department of Nephrology,
University Hospital Essen, Essen, Germany; 8 Department of Nephrology and
Transplantation, Malmö University Hospital, Lund University, Malmö, Sweden
While recipient age in renal transplantation steadily increases and elderly
transplant patients are considered to have specific problems, no standard therapy exists for this group of patients.
Methods: We made a subgroup analysis of the Symphony data collected from
1645 patients randomised to receive standard-dose cyclosporine (Stand-CsA),
or daclizumab and either low-dose CsA (Low-CsA), tacrolimus (Low-TAC) or
sirolimus (Low SRL), all in addition to MMF and steroids. We compared the

Age groups
N (ITT)
GFR [ml/min]
BPAR (%)
Patient survival (%)
Graft survival (uncensored, %)
N (Safety)
Infections (%)
Pneumonia (%)
Urinary tract infection (%)
Sepsis (%)
Post-transplant diabetes (%)

319/71
60.0/44.0**
26.1/24.4
97.7/91.2*
90.8/82.6
314/70
60.2/74.3*
4.5/14.3*
31.2/52.9*
4.8/15.7*
4.5/18.4*

Low-CsA

Low-TAC

<60y/ ≥60y
319/80
323/78
62.7/46.2**
68.9/50.9**
24.7/21.0
12.1/13.6
99.0/94.7*
98.1/93.3*
94.0/89.7
94.7/92.1
326/82
325/78
54.2/62.2
53.9/69.2*
2.5/4.9
3.4/6.4
27.0/41.5*
26.8/42.3*
2.2/8.5*
6.2/3.9
3.8/9.1
7.9/23.0*

Low-SRL
331/67
59.4/42.7**
38.2/31.5
97.1/95.3
89.0/90.6
315/64
57.1/70.3
5.7/12.5
29.2/32.8
4.1/14.1*
5.8/16.6

*p<0.05, **p<0.0001

Results: There was no significant difference in graft survival, BPAR rate or
DGF between the subgroups <60 and ≥60 years, whereas significantly lower
GFR and patient survival were found in the ≥60 year old population (table).
Significantly increased incidences of overall infections, pneumonia, sepsis, UTI
and post-transplant diabetes, but not cytomegalovirus infections, characterise
the high-risk profile of this elderly group. Within the group of ≥60 year old
patients, no significant differences could be found in the efficacy and safety
parameters, however, the relative efficacy of each regimen was similar to the
overall study results.
Conclusions: Elderly renal transplant recipients are a high-risk group for low
GFR, death, infections and post-transplant diabetes. While many safety parameters in the Stand-CsA group were worsened in elderly patients, low-dose
immunosuppression regimens could prevent some of these complications.

O291

LATENT CYTOMEGALOVIRUS INFECTION IS ASSOCIATED
WITH INCREASED RISK FOR LATE GRAFT LOSS IN RENAL
TRANSPLANT RECIPIENTS

Rutger M. van Ree, Leendert H. Oterdoom, Aiko P.J. De Vries, Ron
T. Gansevoort, Willem J. van Son, Jaap J. Homan van der Heide, Paul E. De
Jong, Reinold O.B. Gans, Stephan J.L. Bakker. Renal Transplant Program,
University Medical Center Groningen and University of Groningen,
Groningen, Netherlands
Latent cytomegalovirus (CMV) has been suggested to play a role in late graft
loss (GL) in renal transplant recipients (RTR). Most studies investigated symptomatic CMV disease as a risk factor and found only moderate increased risk
for GL. Investigation of the association of CMV disease with GL may negate
the possibility that absence of symptoms is still accompanied by ongoing CMVrelated inflammation in the transplanted kidney. Therefore, we prospectively
investigated the association of CMV serostatus in RTR >1 year after transplantation with death-censored graft loss (DCGL).
Outpatient-clinic RTR were invited to participate between August 2001 and
July 2003. DCGL was recorded continuously. GL was defined as returning to
dialysis or retransplantation. CMV IgG was assessed by ELISA. RTR were
divided into CMV seropositive, CMV seroconverted, and CMV seronegative
groups. DCGL was analysed with Cox-regression analyses and Log-rank test.
RTR (n=606, aged 51±12 years, 55% male) were at a median time [interquartile range] of 6.0 [2.6-11.4] years post-transplant. During follow-up 37 RTR
experienced DCGL. DCGL and CMV IgG levels according to CMV serostatus
are shown in the table. After adjustment for recipient age and gender, time between transplantation and baseline, and serum creatinine and proteinuria at
baseline, both CMV seropositive (HR=7.8, P<0.01) and CMV seroconverted
(HR=5.1, P<0.05) RTR were at higher risk for DCGL (Model 2, table). Graft
survival was significantly better in CMV seronegative RTR compared to CMV
seropositive and seroconverted RTR (figure, P<0.005).
Our study shows that RTR who are CMV seropositive or seroconverted >1
year after transplantation are at higher risk for DCGL than CMV seronegative
Table 1. Cox-proportional hazards analysis of the effect of CMV serostatus on DCGL in RTR
and characteristics according to CMV serostatus
CMV seronegative
RR (95% CI)
P

CMV seropositive
RR (95% CI)
P

CMV seroconverted
RR (95% CI)
P

<0.05 8.3 (2.0-35.0) <0.005 7.0 (1.5-31.5) 0.01
<0.05 7.8 (1.8-34.2) <0.01 5.1 (1.1-24.7) <0.05

Model 1
Model 2

1.0
1.0

RTR, n (%)
DCGL, n (%)*
CMV IgG level (U/mL)#

174 (28.7)
2 (1.1)
0 [0-0]

280 (46.2)
24 (8.6)
110 [62-198]

152 (25.2)
11 (7.2)
110 [62-191]

Model 1: crude model, model 2: recipient age and gender, time between transplantation
and baseline and serum creatinine concentration and proteinuria at baseline adjusted. RR:
relative risk, CI: confidence interval. *P<0.05, #P<0.001.
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sessed before RTx and every three months following RTx up to 12 months
with biochemical and endocrinological parameters to evaluate renal graft (using MDRD equation) and parathyroid function. Median time of dialysis prior
to RTx was 43.6 (range 4-131) months and median time of follow-up was 9
(range 3-12) months.
Results: Statistical analysis revealed significant decrease of parathyroid hormone (iPTH) both in the immediate and the long term period post-RTx
(mean±SD, table 1). Recipients, who had remained on haemodialysis >5
years, had significantly higher values of iPTH before RTx and three months
post-RTx (Pearson correlation: 0.71, p=0.01). According to K/DOQI guidelines,
recipients of this study (table 1) should be considered equivalent to CKD stage
3 and iPTH values should be <70ng/ml. Even though iPTH levels fell, they did
not reach the target values. Persistent hypercalcaemia (sCa>10.5mg/dl) was
seen in 6/42 (14.3%) recipients. Screening before RTx showed 25(OH)VitD
insufficiency [<30ng/dl] in 36/42, 85.7% RTx recipients of whom 4 displayed
deficiency [25(OH)VitD <7ng/dl]. Three months post-RTx, 25(OH)VitD levels
were further reduced but consequently increased to pre-RTx levels.
Table 1
Month
Fig. 1. Kaplan-Meier curve for DCGL for CMV seronegative, CMV seropositive, and CMV
seroconverted RTR. The difference is significant (P<0.005).

RTR. Further studies are required to determine the role of CMV in late GL, and
whether antiviral therapy and/or partial withdrawal of immunosuppression may
improve long-term renal outcome in RTR.
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ANALYSIS OF CELLULAR IMMUNITY TO POLYOMAVIRUS BK
LARGE T AND VP1 ANTIGENS AFTER KIDNEY
TRANSPLANTATION

Patrizia Comoli 1 , Sabrina Basso 1 , Hans H. Hirsch 2 , Alberta Azzi 3 ,
Iris Fontana 4 , Michela Cioni 1 , Gerardo Botti 5 , Antonella Gurrado 1 ,
Francesco Perfumo 5 , Franco Locatelli 1 , Fabrizio Ginevri 5 . 1 Pediatric
Hematology/Oncology, Fondazione IRCCS Policlinico S. Matteo, Pavia, Italy;
2 Division of Infectious Diseases, University Hospitals Basel, Basel,
Switzerland; 3 Public Health Dept, University of Firenze, Firenze, Italy;
4 Department of Transplantation Surgery, Ospedale S. Martino, Genova, Italy;
5 Pediatric Nephrology, Istituto G. Gaslini, Genova, Italy
Polyomavirus BK (BKV)-associated interstitial nephritis (PVAN) has emerged
as the a relevant complication after kidney transplantation (KTx). We evaluated prospectively the cell-mediated immune response to the BKV antigens
large T (LT) and VP1 in a cohort of 36 pediatric kidney recipients undergoing
monitoring for BK viruria and viremia by quantitative PCR at months +1, +3,
+6, +9, +12, +18, +24, +36 after KTx. Interferon-g (IFNg) secreting cells were
measured in PBMC by flow cytometry and by ELISPOT assay in T-cell cultures
after 9-day stimulation with overlapping peptides spanning the BKV VP-1 and
large T proteins. We found that samples from virus-seropositive patients with
BKV urinary shedding (n=26), obtained at the nearest time before BK positivity, had significantly lower responses to LT, but not to VP1, compared to
samples from BKV-seropositive patients (n=7) who never reactivate the virus
[mean IFN-g+ spots forming cells, SFC/105 cultured cells: 26±33 vs 73±65;
median: 16 vs 71, p<0.05]. Among the patients with BKV viruria, the inability to maintain or mount a cellular immune response to both LT and VP1 was
significantly associated to development of viremia (3, range 1-18 months postKTx). The clearance of BKV DNA in plasma, observed in all viremic patients
and secondary to reduction of immunosuppression, coincided with a significant increase in both LT and VP1 responses, with increase of both CD8+ and
CD4+/IFNg+ T cells. Viremia duration was associated to the kinetics of reconstitution of BKV-specific cellular response, the longest replications being
observed in patients persisting with low numbers of LT- and VP1-specific T
cells. These latter patients may be candidates to a preemptive reduction of
immunosuppression. Our study suggest that low levels of BKV-directed T cells
predispose KTx recipients to BKV replication, and progression to PVAN.
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EVOLUTION OF PARATHYROID FUNCTION IN RENAL
TRANSPLANT RECIPIENTS. A PROSPECTIVE STUDY

Theofanis Apostolou, Maria Koukoulaki, Katerina Balaska, Dimitris Pistolas,
John Loukopoulos, Vassilios Vougas, Valsamakis Hadjiconstantinou,
Spiros Drakopoulos. Transplant Unit, Evangelismos General Hospital, Athens,
Greece
Secondary hyperparathyroidism (sHPT), a common complication in patients
with ESRD, may be partially reversed following successful renal transplantation (RTx). Purpose of this prospective study is to evaluate the evolution of
sHPT in de novo RTx recipients. Patients and methods: Since August 2004 till
December 2006, 42 patients (32 male) of median age 49.9, range 21-72 years
old, who underwent successful RTx (32 cadaveric, 10 living-related) were as-

0

3

6

12

p

MDRD GFR (ml/min)
N/A
50.4±20.8 47.7±20.9 50.8±20.06
iPTH (10-55 pg/ml)
411.1±351.7 166.1±104.3 174.9±97.3 143.6±112 <0.001
Serum Ca (8.5-10.5 mg/dl)
9.4±1
10.3±0.9
10.2±0.7
10±0.8
<0.001
Serum Phosphorus
(2.5-5 mg/dl)
5.3±1.9
3.3±1.3
3.3±0.8
3.4±0.7 <0.001
25(OH)Vitamin D (ng/ml)
19.3±12.9
14.9±6.7
16.2±9.2
19.4±8.4 =0.151

Conclusions: Post successful RTx, good renal graft function contributes significantly in controlling sHPT. Total duration of dialysis pre-RTx determines progression of parathyroid function. Relative hypovitaminosis D, which may contribute to sHPT, should be identified and treated accordingly, since RTx, in the
present study, does not correct 25(OH)Vit D levels.
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CARDIOVASCULAR EVENTS AND MORTALITY IN THE TWO
YEARS AFTER RENAL TRANSPLANTATION. RESULTS OF A
SPANISH MULTICENTRE DATABASE FOCUS IN
CARDIOVASCULAR DISEASE

José M. Morales 1 , Roberto Marcén 2 , Domingo Del Castillo 2 , José
M. Campistol 2 , Miguel Gonzalez Molina 2 , Salvador Gil Vernet 2 ,
Ildefonso Lampreabe 2 , Federico Oppenheimer 2 , Luis Pallardó 2 ,
Daniel Serón 2 , Francisco Valdés 2 , Fernando Anaya 2 , Amado Andrés 2 ,
Manuel Arias 2 , Jesús Bustamente 2 , Luis Capdevila 2 , Fernando Escuin 2 .
1 Servicio de Nefrología, Hospital 12 de Octubre, Madrid, Spain; 2 on behalf
Grupo Forum Renal, Spain
With the aim to evaluate cardiovascular diseased after kidney transplantation (KTx) patients in Spain in the actual immunosuppressive era. We analyzed the results of 2600 KTx patients during years 2000-2002 in 14 Spanish units, most of them, from cadaveric donors. Donors and recipientent age
were 46.9±17 and 49.7±13.7 years, 63% men, 16% were retransplanted and
12.5% hyperimmunized. The most frequent immunosuppressive protocol was
Tac+MMF+St. Acute rejection rate at 2 years was 14%. Graft survival with
death censored to 24 months was of 89.7%, being of 86% if the death were
not censored. The first cause of graft loss was death with functioning graft
(25%), followed by vascular (24%), acute rejection (16.5%) and chronic allograft nephropathy (13%). Patient survival at two years was 95%.The majority
of the deaths (36%) had a cardiovascular origin (6% stroke and 30% cardiac
cause). Also 5.5% patients had a cardiovascular event.
Cox regression analysis identified the donor age (RR1, 009; p=0.034); NTA
(RR2.689; p=0.0001) and acute rejection (RR2, 086; p=0.0001) like independent risk factors for graft loss. Also, the independent risk factors for patient
death were recipient age (RR1, 052; p=0.0001), pretransplant cardiovascular disease (RR 1,792; p=0.005) and the cause of end stage renal disease
(diabetes mellitus and nephroangiosclerosis vs rest of causes) (RR=1,573;
p=0.036). In conclusion, the death with functioning graft constitutes the main
cause of graft loss in the present era in Spain. In addition, most important
cause of death was cardiovascular disease. The age of our recipients, as their
concomitants pathology at the moment of the transplant can be determinant of
this situation. It is necessary to make a big effort to control cardiovascular risk
factors, before and after transplantation.
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TEN YEARS FOLLOW-UP OF HYPERTENSIVE KIDNEY
TRANSPLANT PATIENTS TREATED WITH
CALCIUM-CHANNEL-BLOKKER (CCB) VERSUS
ANGIOTENSIN-CONVERTING-ENZYME (ACE)-INHIBITOR

Jan Bitter 1 , Anders Hartmann 1 , Hallvard Holdaas 1 , Aksel Foss 2 ,
Torbjorn Leivestad 3 , Per Fauchald 1 , Karsten Midtvedt 1 . 1 Dept. of Medicine,
Rikshospitalet, Oslo, Norway; 2 Dept. of Surgery, Rikshospitalet, Oslo,
Norway; 3 Institute of Immunology, Rikshospitalet, Oslo, Norway
Background: Hypertension is prevalent after renal transplantation and affects
up to 60-90% of the recipients. Good blod-pressure (BP)-control is important
for long-term graft and patient survival. We have previously shown that nifedipine, in contrast to lisinopril, improved glomerular-filtration-rate (GFR), measured by 99Tc-DTPA, during the first 2 years after transplantation(1). However, comparative long-term data for CCB versus ACE-inhibitors are scarce.
We therefore performed an intention to treat analysis of these two antihypertensive regimens, ten years after the original study.
Methode: Hypertensive renal recipients were included in the original prospective double blind (nifedipine/lisinopril) trial between 1995 and 1997. Basic immunosuppression was cyclosporine A, prednisolone and azathioprine. The
study was un-blinded in 1999 and patients continued the original allocated
antihypertensive medication.
Results: Originally 154 patients were included (nifedipine=78, lisinopril=76).
Ten years after randomization 103 patients (67%) still had a functioning
graft (Group 1; original nifedipine=55; 70%/group 2; original lisinopril =48;
63%). Calculated GFR (MDRD-formula) was equal in the two groups (Group1;
52,8±19,5 ml/min, group 2; 52,1±21,1 ml/min). In group 1, 31(56%) patients
still were treated with CCB and in group 2, 35(73%) patients had continued
on ACE-inhibitor/Angiotensin-receptor-blokker. Calculated GFR only using patients on treatment for 10 years showed no difference (Group 1; 53,8±22,4
ml/min vs group 2; 53,1±21,9 ml/min). There was no difference in BP-control:
Systolic-BP (Group 1; 132,7±12,7 mmHg vs. group 2; 135,2±14,2 mmHg),
diastolic-BP (Group 1; 80,6±6,7 mmHg vs. group 2; 81,1±10,3 mmHg).
Conclusion: Both CCB and ACE-inhibitors are safe and effective in treatment
of hypertension following renal transplantation. These data do not support the
general belief that ACE-inhibitors are more nephroprotective than CCB in the
kidney transplant population.
Reference: 1. Midtvedt et al, Transplantation.
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PREDICTION OF NEW ONSET DIABETES MELLITUS AFTER
TRANSPLANTATION (NODAT): EARLY EVALUATION OF
GLUCOSE METABOLISM

Dirk R. Kuypers, Kathleen Claes, Bert Bammens, Pieter Evenepoel,
Yves Vanrenterghem. Department of Nephrology and Renal Transplantation,
University Hospitals Leuven, Leuven, Belgium
New onset diabetes mellitus after transplantation (NODAT) has an important
impact on renal allograft survival, cardiovascular risk and patient survival.
Therefore, the early diagnosis/prediction of NODAT is an important clinical tool
for improving management of associated risk factors.
The predictive value of a fasting plasma glucose (FPG) level and oral glucose
tolerance test (OGTT) on the fifth day posttransplantation for the development
of subsequent NODAT were prospectively evaluated in 359 renal recipients.
Sixty-four patients (17.8%) developed NODAT (follow-up 42.8±16.9 months)
with a median time to diagnosis of 54.5 days. Seventy-five percent of patients
(n=48) developed NODAT within the first 100 days after grafting (Figure). Recipient age, BMI, biopsy-proven acute rejection (BPAR), early graft function
and proteinuria, tacrolimus-based therapy, cumulative corticosteroid dose and
thiazide diuretics were associated with NODAT (univariate analysis). Recipient
gender, body weight, ethnicity, renal diagnosis, smoking, HLA-mm, PRA>20%,
type of and time on renal replacement therapy, hepatitis C status, deceased
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versus living donor, and number of transplantations were not significantly associated with NODAT (univariate analysis). Multivariate logistic regression analysis identified age [OR: 1.05 (95% confidence interval: 1.019-1.083)], BMI [OR:
1.09 (1.013-1.189)], proteinuria on day 5 [OR: 1.51 (1.043-2.210)] and BPAR
[OR: 2.74 (1.345-5.604)] as independent risk factors for NODAT while a normal
OGTT on postoperative day 5 was independently associated with a strongly reduced risk for NODAT [OR: 0.03 (0.008-0.166)]. A similar risk reduction was
conferred by a normal FPG [OR: 0.06 (0.012-0.338)]. OGTT had the best sensitivity (93.4%) and specificity (71.9%) with a high negative predictive value
(97.6%).
Day five OGTT is an independent predictor of NODAT that can be used for
identifying recipients at risk and could potentially be used to direct early adjustments of immunosuppressive therapy and management of associated risk
factors.
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DIARRHEA POST KIDNEY TRANSPLANTATION: INCIDENCE,
RISK FACTORS AND ASSOCIATED OUTCOMES

Suphamai Bunnapradist 1 , Luca Neri 2 , Krista L. Lentine 2 , Thomas
E. Burroughs 2 , Brett W. Pinsky 2 , Steven K. Takemoto 2 , Wendy Wong 1 ,
Maria Magdalena Balp 3 , Gerardo Machnicki 3 , Mark Schnitzler 2 . 1 David
Geffen School of Medicine, University of California Los Angeles, Los Angeles,
CA, USA; 2 Department of Internal Medicine, Center for Outcomes Research,
Saint Louis University School of Medicine, St. Louis, MO, USA; 3 Health
Economics and Outcomes Research Transplantation, Novartis Pharma AG,
Basel, Switzerland
Introduction: Gastrointestinal complications after kidney transplant are associated with inferior graft outcomes. Among gastrointestinal complications,
diarrhea is very common. We examined the incidence, risk factors and the
outcomes of post-transplant diarrhea using Medicare data.
Methods: Records for all adult renal-only transplant recipients were obtained
from the United States Renal Data System (USRDS) between 1995 and 2002.
Patients included were Medicare primary at transplant and followed until the
end of Medicare eligibility, graft failure, death or three-years post-transplant.
Diarrhea diagnoses were drawn from ICD-9-CM codes and subcategorized
into 5 groups according to whether the specific causes of diarrhea were identified and whether it was infectious in origin. The risk of developing diarrhea, and
the hazards of graft loss and patient death following diarrhea were estimated
controlling for baseline recipient, donor and transplant related characteristics
using multivariate Cox’s proportional hazards analysis.
Results: We identified 32,724 eligible patients.The 3-year incidence of diarrhea was 22%, and the most common etiology was non-infectious diarrhea
with unspecified cause (incidence: 18%). Factors associated with increased
risk of non-infectious diarrhea were female gender (HR 1.41, 95% CI: 1.341.48), type 1 diabetes (1.25, 1.10-1.41), and regimens containing tacrolimus
and mycophenolate mofetil (1.36, 1.28-1.45). The onset of noninfectious diarrhea doubled the hazard of graft failure (HR: 2.00, 1.87-2.15) and patient
death (2.27, 2.00-2.57). Unspecified nonifectious diarrhea was associated to
increased graft loss irrespective of diagnosis setting (hospital or outpatient
visit), suggesting that even mild diarrhea cases can be followed by poor graft
outcomes.
Conclusion: Diarrhea is commonly diagnosed following renal transplantation.
Regimens containing tacrolimus and mycophenolate mofetil were associated
with increased risk of developing noninfectious diarrhea. Unspecified noninfectious diarrhea is particularly concerning as it was diagnosed in nearly 20% of
the patients and doubled the risk of graft failure and patient death.
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COMPLETE CESSATION OF IMMUNOSUPPRESSION AFTER
PEDIATRIC LIVING-DONOR LIVER TRANSPLANTATION ITS
SAFETY AND FEASIBILITY

Mami Takemura 1 , Takaaki Koshiba 2 , Mikiko Ueda 1 , Shinji Uemoto 1 .
1
Hepatobiliary Pancreatic Surgery and Tx, Kyoto University Hospital, Kyoto,
Japan; 2 Horizontal Medical Research, Graduate School of Medicine, Kyoto
University, Kyoto, Japan
Cases of operational tolerance (complete cessation of immunosuppressants:IS) after clinical transplantation (Tx) are still extremely rare in most
organs. Despite such observations, operational tolerance is not ’Grail ’after immuno-privileged liver Tx in our pediatric patients (Transplantation
2001;72:449). Safety and feasibility of complete cessation of IS after pediatric
living-donor liver Tx (LDLT) were re-evaluated.
Methods: From June 1990 to May 2005, 659 cases of LDLT were performed
for 581 pediatric (<18years) patients. Patients were immunosuppressed with
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FK506 and low-dose corticosteroids. Weaning from FK506 was begun by elective protocol, according to the following criteria: 1) normal liver function 2) >2
years after Tx 3) >1 year no episode of rejection. Even when these criteria
were not met, IS were discontinued non-electively in case of severe IS related
complications.
Results: 87 patients (15% of all the patients) have been completely weaned
off IS by May 2006. IS was discontinued by elective protocol for 54 patients.
The other 33 patients had to stop IS non-electively. 8 patients had biopsyproven acute rejection during the weaning process, which was counteracted
by increasing IS. 3 of these are again being weaned off IS; other 5 treated with
FK506 monotherapy show normal liver function. In 4 patients, IS returned to
the previous steps of weaning without histology due to an increase in transaminases. One patient exhibited early chronic rejection during the cessation of IS
due to EBV infection, which was successfully treated with 3-drug IS.
Conclusion: Complete cessation of IS (operational tolerance) is feasible in no
less than15% of patients after pediatric LDLT (significantly higher proportion,
compared to other Tx centers) and yields no penalty in terms of immune graft
loss. Both operating mechanisms and favorability of living-donor to tolerance
are needed to be elucidated.
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IDENTIFICATION OF MOLECULAR MARKERS IN TOLERANT
PEDIATRIC LIVER TRANSPLANT PATIENTS BY GENE
EXPRESSION PROFILING

Katja Kotsch 1 , Joachim Grün 2 , Andreas Grützkau 2 , Alan F. Zahorchak 3 ,
Hans-Dieter Volk 1 , Daisuke Tokita 3 , Angus W. Thomson 3 , George
V. Mazariegos 3 . 1 Institute of Medical Immunology, Charité,
Universitätsmedizin Berlin, Berlin, Germany; 2 Deutsches
Rheumaforschungszentrum, DRFZ, Berlin, Germany; 3 Thomas E. Starzl
Transplantation Institute, University of Pittsburgh, Pittsburgh, USA
The long-term use of immunosuppressive agents can lead to serious morbidity
and enhanced rates of infectious diseases and cancer. Consequently, two of
the major goals in transplant medicine are to reduce long-term maintenance
immunosuppression in order to alleviate its associated complications, and to
develop new, non-invasive diagnostic strategies to allow individualized therapy and optimize cost/benefit/risk ratios. In order to uncover biomarkers for
successful drug withdrawal after liver transplantation, we used global gene expression monitoring by Affymetrix U133A chips to identify tolerance-associated
genes in blood samples from operationally tolerant pediatric liver transplant
patients (TOL; n=6), patients undergoing prospective uninterrupted drug withdrawal (PW; n=3) or patients requiring maintenance immunosuppression (MI;
n=3). Statistical analysis was performed by applying Affymetrix GeneChip®
Operating Software (GCOS) in combination with High Performance Chip Data
Analysis (HPCDA® ) from oligene. Hierarchical clustering of 137 significant
genes revealed that four samples analyzed from TOL patients exhibited coclustering closely related to one MI patient but were clearly distinct from PW
patients which demonstrated a very close relationship based upon their gene
expression profile. The remaining two TOL patients were grouped together with
one MI patient. Interestingly, among the most significant regulated genes we
could identify regulated transcripts including different chains of immunoglobulin isotypes, integrins, defensins or the thombospondin receptor CD36. Our
data reveal novel insights in the development of operational liver transplant tolerance suggesting a possible functional role of these gene products to uncover
patients for drug weaning protocols in the future.
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PROMINENT MIGRATION OF IL-10 PRODUCING DONOR
DENDRITIC CELLS INTO THE RECIPIENT AFTER LIVER – BUT
NOT AFTER KIDNEY TRANSPLANTATION: IMPLICATIONS
FOR TOLERANCE INDUCTION?

Brenda M. Bosma 1 , Herold J. Metselaar 1 , Jeroen H. Gerrits 2 , Nicole M. van
Besouw 2 , Shanta Mancham 1 , Hugo W. Tilanus 3 , Ernst J. Kuipers 1 ,
Jaap Kwekkeboom 1 . 1 Gastroenterology and Hepatology, Erasmus MC University Medical Center, Rotterdam, Netherlands; 2 Internal Medicine,
Erasmus MC - University Medical Center, Rotterdam, Netherlands; 3 Surgery,
Erasmus MC - University Medical Center, Rotterdam, Netherlands
The role of chimerism in tolerance induction after organ transplantation is still
under debate. We compared dendritic cell (DC) chimerism after liver transplantation (LTx) and kidney transplantation (RTx), and studied the functional
properties of liver graft DC.
Methods: Donor CD1c+ CD20- DC were determined in blood of transplant recipients by flowcytometry using donor-recipient HLA-A2 mismatches. DC were
immunomagnetically isolated from liver graft perfusates collected at the end of
the cold storage period (n=7), and from blood of healthy individuals (n=7), and
functionally compared.
Results: In liver graft recipients (n=11) donor DC made up 4.2% (range 0.018.1%) of total circulating DC on day 1, and 0.6% (range 0.0-1.3%) on day
5 post-LTx. In contrast, on day 1 post-RTx (n=6) only 0.3% (range 0.0-1.1%)
of circulating DC were of donor origin (LTx versus RTx: p=0.015). During pre-
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transplant perfusion 0.9 x106 donor DC (range 0.1-4.5 x106 ) detached from
liver grafts. Freshly isolated liver perfusate DC were able to stimulate allogeneic T-cell proliferation. Upon stimulation with LPS, liver DC produced higher
amounts of IL-10 than blood DC (1.9±0.6 versus 0.15±0.05 ng/ml; p=0.006),
but no IL-12. Likewise, upon stimulation with poly (I:C) and IFNγ liver DC produced 19 times more IL-10 (1.3±0.8 ng/ml) than IL-12 (0.07±0.03 ng/ml; p=
0.029), while blood DC produced low amounts of both cytokines (0.1±0.07 and
0.09±0.04 ng/ml, respectively).
Conclusion: After LTx, but not after RTx, considerable numbers of donorderived DC migrate from the donor graft via the blood circulation into the recipient. These liver DC strongly produce the immune-regulatory cytokine IL-10,
but little of the T-helper1 driving cytokine IL-12, and may therefore contribute
to lower immunogenicity of liver grafts in comparison with kidney grafts.
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TWO-YEAR FOLLOW-UP OF A ONCE DAILY MODIFIED
RELEASE TACROLIMUS REGIMEN IN DE NOVO LIVER
TRANSPLANT RECIPIENTS

Lutz Fischer 1 , Pavel Trunecka 2 , Bruno Gridelli 3 , André Roy 4 ,
Davide D’Amico 4 , Andrés Valdivieso 4 , Evaristo Varo 4 , Jan Langrehr 4 ,
Stephen Lynch 4 , Didier Samuel 4 , Bo-Göran Ericzon 4 , Karim Boudjema 4 ,
Geoffrey McCaughan 4 , Raimund Margreiter 4 , Jean Tchervenko 4 ,
Charles Scudamore 4 , Carlos Magarit 4 , Georges-Philippe Pageaux 4 ,
John O’Grady 4 , Lars Bäckman 4 , Michel Meurisse 4 . 1 Hepatobiliary &
Transplantation Surgery, Univ. Medical Center Eppendorf, Hamburg,
Germany; 2 Dept. of Hepatogastroenterology, IKEM, Prague, Czech Republic;
3 Chirurgia Generale III, Ospedali Riuniti di Bergamo, Bergamo, Italy; 4 The
Modified Release Tacrolimus Liver Study Group
Prograf® (tacrolimus) is a twice daily (BID) formulation. Modified release (MR)
tacrolimus was developed to enable once daily (QD) dosing. This study compared administration of MR QD and Prograf BID in patients following primary
liver transplantation in an open-label, multi-centre, randomised comparative
6-week study, with a 2-year follow-up for MR patients.
Eligible patients (18 to 65 years) were recipients of a liver graft, received the
first dose of tacrolimus within 12 to 18 hours following skin closure, and had
normal renal function (serum creatinine < 175 mol/L). Patients received either
Prograf BID or MR QD throughout the study at an initial total daily dose of
0.10 to 0.15 mg/kg, with target trough levels of 10 to 20 ng/mL. PK profiles
(24-hour) were obtained following the first administration of tacrolimus (Day 1),
and under steady-state conditions (14 days and 6 weeks after transplantation).
77/129 patients met pre-defined criteria for the 6-week PK evaluation (32 Prograf, 45 MR). The mean AUC of tacrolimus on Day 1 following administration of
MR and Prograf were 145.97 and 263.82 ng.h/mL, respectively; however, values were comparable at steady-state (Day 14 and Week 6). There was good
correlation between AUC and Cmin for MR and Prograf, and similar trough levels could be targeted.
47/67 MR patients elected to continue follow-up; 36 completed 2 years of
follow-up (4 patients died, 3 withdrew due to adverse events and 4 withdrew
for other reasons). At 2 years post-transplantation, patient and graft survival in
MR patients were 90.9%, and there were 2 acute rejection episodes.
Tacrolimus therapy following primary liver transplantation can be initiated with
the MR formulation, with efficacy being maintained at 2 years post-transplant.
The safety profile of MR was comparable to the established safety profile for
Prograf.
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C4d DEPOSITS IN PERIOPERATIVE TRANSPLANTED LIVER
BIOPSIES – THE IMPACT ON EARLY REJECTION

Andrzej Mroz 1 , Agnieszka Perkowska-Ptasinska 2 , Beata Lagiewska 3 ,
Marek Pacholczyk 3 , Joanna Pazik 2 , Tomasz Cieciura 2 , Magdalena Durlik 2 .
1 Gastroenterology and Hepatology, Medical Center for Postgraduate
Education, Warsaw, Poland; 2 Transplantation Medicine and Nephrology,
Transplantation Institute, Warsaw, Poland; 3 General and Trasnplantation
Surgery, Transplantation Institute, Warsaw, Poland
Background: Ischemia-reperfusion injury was reported to induce activation
of complement system in patients undergoing partial hepatectomy. This activation was proved to be local and restricted to the liver. Usefulness of C4d
deposition as an adjunctive to histopathological assessment of liver allograft
biopsy is still debated and to our knowledge no studies were done concerning
C4d expression in perioperative biopsies of transplanted livers.
Aim of the study: to detect C4d expression in perioperative biopsies of transplanted livers and to assess its potential impact on rejection in early posttransplant period.
Methods: 30 “time zero” biopsies were consecutively chosen from our registry and C4d expression was detected using standard immunohistochemical method. C4d expression was assessed semiquantitively as 0 (no expression) to 3 (strong and diffuse expression in portal and central veins endothelium). The patients’ history in early posttransplant period were investigated and
biopsy confirmed acute rejection cases were selected.
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Results: There were 15 cases with C4d deposits found mainly in portal veins
endothelium (C4d(+) group) and in 15 cases C4d expression was negative.
In 9 patients from C4d(+) group acute rejection was diagnosed histologicaly
within first month after transplantation while only 3 patients from C4d(-) group
rejected their livers within reported period (p=0.0335).
Conclusions: Activation of humoral branch of immunological response expressed by C4d complement split product deposition may help to differentiated liver allograft recipients who are specially endangered with early acute
liver allograft rejection.
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PATIENTS WITH ALCOHOLIC CIRRHOSIS AWAITING FOR A
LIVER TRANSPLANTATION ARE MORE
IMMUNOSUPPRESSED THAN THOSE WITH HEPATITIS C
VIRUS-RELATED CIRRHOSIS

Cindy Canivet 1 , Kamar Nassim 2,1 , Torsten Böhler 1 , Sylvain Galvani 1 ,
Robert Salvayre 1 , Jean-Marie Peron 3 , Bertrand Suc 4 , Jochen Klupp 5 ,
Mogens Thomsen 1 , Lionel Rostaing 2 . 1 INSERM U 858 EQ 10, Institut Louis
Bugnard, Toulouse, France; 2 Dept. of Nephrology, Dialysis and Multi-Organ
Transplantation, CHU Rangueil, Toulouse, France; 3 Dept. of
Gastroenterology, CHU Purpan, Toulouse, France; 4 Dept. of Surgery and
Liver Transplantation, CHU Rangueil, Toulouse, France; 5 Dept. of Surgery,
Charité Campus Virchow, Berlin, Germany
The incidence of acute rejection is significantly higher in liver-transplant patients grafted for hepatitis C virus (HCV)-related cirrhosis than in those grafted
for alcoholic cirrhosis.
The purpose of this study was to assess T-cell function, activation and proliferation in patients awaiting for a liver transplantation.
31 patients were included in this study. Intra-lymphocyte cytokines IL-2 and
TNF-a, lymphocyte-activation surface markers (CD25 and CD71), and T-cell
proliferation (PCNA+/DNA+) were measured twice for each patient by FACS.
The average time between the 2 analyses was 2 months. The mean value of
the two analyses was used to compare different groups.
Different pharmacodynamic parameters did not differ significantly at both
measurements. CD71 expression and T-cell proliferation were significantly
higher in HCV (+) patients (n=9) than that in HCV (-) patients (n=22), respectively 41.6±3.9% vs. 28.1±2.45% for CD71 (p=0.02) and 23.9±2.7% vs.
16.9±1.3% for T-cell proliferation (p=0.015). T-cell activation and T-cell proliferation were lower in alcoholic patients (n=14) as compared to non-alcoholic
patients (n=17), 39±3.8% vs. 52.5±2.9% for CD25 (p=0.001), 24.7±3.25%
vs. 38±2.55% for CD71 (p=0.001), and 15.6±1.6% vs. 21.7±1.8% T-cell proliferation (p=0.004). In contrast, intra-lymphocyte IL-2 tended to be higher in
alcoholic patients, 37±2.45% vs. 30.5±3.6% (p=0.07). Finally, T-cell activation
(p= 0.04 for CD25 and p= 0.03 for CD71) and T-cell proliferation (p= 0.004)
were higher in HCV (+) patients (n=9) than that in alcoholic patients (n=14).
Alcoholic patients awaiting for a liver transplantation are more imunosuppressed than those with HCV (+)-related cirrhosis. This might explain the lower
incidence of acute rejection after liver transplantation in patients grafted for alcoholic cirrhosis.
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DACLIZUMAB REDUCES ISCHEMIA/REPERFUSION INJURY IN
HUMAN LIVER TRANSPLANTATION

Minna Ilmakunnas 1 , Eija Tukiainen 1 , Ari Rouhiainen 2 , Heikki Rauvala 2 ,
Arno Nordin 1 , Heikki Mäkisalo 1 , Krister Höckerstedt 1 , Helena Isoniemi 1 .
1 Transplantation and Liver Surgery Clinic, Helsinki University Central
Hospital, Helsinki, Finland; 2 Neuroscience Center, University of Helsinki,
Helsinki, Finland
Background: In experimental models, T-cell activation enhances neutrophilmediated ischemia/reperfusion (I/R) injury. T-cell targeted immunosuppression
may reduce I/R-injury in liver transplantation (LTX). We studied the effect of IL2 receptor (IL-2R) antagonist daclizumab induction on inflammatory response
during reperfusion and postoperative liver function in human LTX.
Materials and Methods: All patients received methylprednisolone before anhepatic period. Daclizumab group was treated with daclizumab during anhepatic period, and postoperative tacrolimus (n=7)., controls with postoperative
tacrolimus and mycophenolate mofetil (n=6). Portal and hepatic venous blood
was obtained at portal declamping, 10 min later, and 10 min after hepatic artery
declamping. Soluble IL-2R (sIL-2R) was determined by ELISA and proinflammatory cytokine hypermobility group box 1 protein (HMGB1) by Western blotting. Peak alanine transferase (ALT) levels during the first 72 postoperative
hours were recorded. Data are given as median (range).
Results: Plasma sIL-2R was undetectable in daclizumab group, while in controls sIL-2R efflux from the graft occurred at 10 min after portal declamping
(P=0.027). In both groups, HMGB1 levels were significantly higher in hepatic
venous than in portal blood during reperfusion (all time points P<0.05), and
higher in controls than in daclizumab group (Table). Likewise, peak ALT was
significantly higher in controls [361 (257-887) IU/L] than in daclizumab group
[188 (105-305) IU/L, P=0.005]. Graft steatosis [control 0 (0-30) %; daclizumab
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HMGB1 levels during reperfusion
Portal declamping*
10 min after portal declamping
10 min after artery declamping

Daclizumab

Control

P

89 (59-369)
68 (53-137)
42 (0-58)

363 (235-795)
307 (140-715)
172 (106-412)

0.035
0.022
0.002

HMGB1 ng/mL in hepatic venous blood, *caval effluent

0 (0-5) %], cold ischemic time [control 305 (225-368) min; daclizumab 288
(239-363) min], and anhepatic time [control 58 (35-66) min; daclizumab 53
(36-69) min] were comparable.
Conclusions: sIL-2R is released upon T-cell activation, while HMGB1 is secreted by activated neutrophils. Undetectable sIL-2R and reduced HMGB1 levels during reperfusion, associated with lower postoperative ALT levels, suggest
daclizumab limited both cytokine response and hepatocellular damage. Daclizumab may alleviate I/R-injury by reducing T-cell enhanced neutrophil activation in human LTX.
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VASCULAR DEPOSITION OF COMPLEMENT C4d IS
INCREASED IN LIVER ALLOGRAFTS WITH CHRONIC
REJECTION, COMMONLY PRECEDED BY CMV AND HHV-6
INFECTIONS

Timi Martelius 1,2 , Leena Halme 1 , Raisa Loginov 1,2 , Krister Hockerstedt 1 ,
Irmeli Lautenschlager 1,2 . 1 Surgery, Helsinki University Hospital and
University of Helsinki, Helsinki, Finland; 2 Virology, Helsinki University Hospital
and University of Helsinki, Helsinki, Finland
Background: Complement protein C4d deposition on endothelium has long
been used as a marker of antibody mediated rejection in kidney allografts.
Recently it has been shown to be expressed in chronic kidney graft rejection,
but also frequently in acute liver allograft rejection. In chronic liver allograft
rejection this has not been studied.
methods: Seven liver allografts explanted at retransplantation due to chronic
rejection were examined for expression of C4d protein. C4d was demonstrated
from frozen sections of the liver biopsies by monoclonal anti-C4d antibody and
immunoperoxidase staining and semiquantitatively scored from 1-3. The “zero”
biopsies of the same livers obtained during the first transplantation served as
controls. CMV and HHV-6 infections were diagnosed by the antigenemia tests.
Previous CMV infections, HHV 6 infections and acute rejections were retrieved
from the patient records and history of laboratory results.
results: Expression of C4d was significantly increased in portal and central
veins as well as in the portal tract of the grafts with chronic rejection compared
to the expression at transplantation of the graft. (the mean vessel intensity
2.1±0.4 vs 1.4±0.9, p<0.05). 5 out of 7 patients ending up with chronic rejection had experienced at least one CMV infection, 3 had HHV-6 infection, and 5
had at least one episode of acute rejection.
Conclusion: C4d deposition is common in the end stage of chronic liver allograft rejection. The complement system and alloantibodies may contribute to
the process of chronic allograft rejection in the liver. CMV and HHV-6 infections
could possibly stimulate the alloantibody mediated graft injury.
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INDIVIDUAL DRUG THERAPY ADJUSTED TO
DRUG-METABOLIZING CAPACITY AFTER LIVER
TRANSPLANTATION

Eniko Sarvary 1 , Krisztina Kohalmy 2 , Judit Gulyas 2 , Beata Sulyok 1 ,
Ibolya Gaal 1 , Zsuzsanna Gerlei 1 , Janos Fazakas 1 , Zoltan Mathe 1 ,
Antal Peter 1 , Tamas Benko 1 , Jeno Jaray 1 , Katalin Monostory 2 .
1 Transplantation and Surgical Clinic, Semmelweis University, Budapest, Pest,
Hungary; 2 Chemical Research Center, Hungarian Academy of Sciences,
Budapest, Pest, Hungary
Background: Drug-metabolizing capacity of liver primarily depends on levels
and activities of cytochrome P450 enzymes (CYP). Adverse drug-reactions
and therapeutic failures are often caused by inter-individual differences in drugmetabolism [1,2]. Validated analytical system with metabolomic and transcriptomic tools has been developed for estimation of drug-metabolizing capacity
of the liver.
Aim: The aim of our study was to classify donor livers on the basis of drugmetabolizing capacity (poor, intermediate, extensive).
Method: CYP phenotyping of donor liver covered measurements of CYP activities and mRNA levels of the liver and CYP expression in donor leukocytes.
The expressionCYP2C9, CYP2C19 and CYP3A4 mRNA was normalized by
glyceraldehyde-3-phosphate-dehydrogenase expression.
Results: Strong correlation (n=48, r>0.9) between CYP activities and mRNA
levels in liver tissues was found for CYP2C9, CYP2C19 and CYP3A4. CYP
mRNA levels in leukocytes also reflected (n=42; r>0.9) CYP activities of the
liver. Testing drug-metabolizing status of 42 transplanted livers, the distribution
of CYP gene expression measured from donor leukocytes are presented in
Table 1.
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Table 1
CYP3A4
CYP2C9
CYP2C19

Poor

Intermediate

Extensive

40%
20%
23%

53%
57%
57%

7%
23%
20%

In the CYP3A4 poor-metabolizer group, blood levels of immunsuppressive
drugs were significantly higher compared to intermediate-, or extensivemetabolizer group. The biopsy result proved drug toxicity in 4 cases within
the poor metabolizer group. Reduced dose improved their liver function.
Conclusion: This transcriptomic analysis of donor leukocytes provides information on drug-metabolizing capacity of transplanted liver prospectively. This
tool allows predicting potential poor or extensive metabolizer phenotypes of
donors and facilitates improvement of individual drug therapy of recipient in
early postoperative period reducing side effects and drug failures.
References: 1. Kobori et al.: J Hepatol 1997; 27(5): 890-3
2. Patonai et al.: Orv Hetil. 2001; 142(9):435-41.
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PANEL REACTIVE ANTIBODIES ARE PRODUCED BY
CD5- /B220+ /IgM+ /IgD+ B CELLS IN ASSOCIATION WITH Th1
TRAIL

Gordon D. Wu, Stanly C. Jordan, Yao He, Ning-ning Chia, Mieko Toyoda,
Andrew S. Klein. Comprehensive Transplant Center, Cedars-Sinai Medical
Center, Los Angeles, CA, USA
Objective: Panel reactive antibodies (PRA) impose a daunting risk of acute
humoral rejection to organ transplants. However, the nature of PRA-producing
B cells and the mechanisms that regulate PRA production are poorly understood.
Methods: A unique murine model of allogenic sensitization has been developed and used for characterization of humoral responses to allograft.
Results: Immunization of C57BL/6 mice with transgenic HLA-A2 skin allograft induced an IgM response at day 7-14 post-transplantation (Ptx). IgG responses emerged at day 14 and peaked at day 28 Ptx. Low titers (1:10) of
IgM antibodies reactive to HLA were detected in antisera harvested at days
7- 14 Ptx. High titers (1:100) of IgG2a antibodies were present in antisera at
days 21 and 28 Ptx. Intriguingly, these antibodies not only bound to HLA-A2
but also reacted with a panel of class I (but not class II) HLA, thus, exhibiting
a characteristic of PRA. IgG1 PRA occurred in less than 20% animals at day
14 post 2nd skin grafting, indicating a weak Th2 trail. Increases of serum PRA
were synchronized with vigorous proliferation of CD5- /B220+ /IgM+ /IgD+ B cells
in the spleens. B cell depletion suppressed IgM and IgG PRA production. T cell
depletion resulted in weakening of IgM and IgG PRA responses. Quantitative
RT-PCR demonstrated significant increases in mRNA expression of INF-γ and
IL-2 but not IL-4 and IL-10 in the spleens following primary immunization.
Conclusion: The data suggest that in this murine model the humoral response
to the allograft consists of an IgM and an IgG phase which are both T celldependent. Th1 microenvironment may dictate the early phases of the antibody responses while a Th2-dependent IgG1 response may follow amid persisting alloantigen stimulation.
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DONOR MHC CLASS I HELICAL PEPTIDES PROLONG
CARDIAC ALLOGRAFT SURVIVAL BUT FAIL TO AFFECT
CHRONIC REJECTION

Natalya V. Semiletova, D.M. Feldman, X.-D. Shen, J.W. Kupiec-Weglinski,
R.M. Ghobrial. Surgery, The Dumont-UCLA Transplant Center, Los Angeles,
USA
Background: Chimeric class I MHC soluble protein that contains the donortype sequence in α1-helical region (aa 50-90) flanked by recipient sequences
induced donor-specific tolerance (Tx). Here, we tested the effect of 40 mer
MHC class I peptides derived from donor a1-helix on Tx survival.
Methods: RT1.A1 (LEW), RT1.Au (WF), RT1.Ac (PVG), RT1.Ab (BUF) peptides were administered though portal vein (d0) into ACI (RT1.Aa ) cardiac recipients. Hosts were analyzed for tolerance induction and evidence of chronic
rejection (CR).
Results: Four doses of RT1.Au peptide (1mg, 0.5, 0.125 and 0.05 mg) were
tested. Only low-dose regimens (0.125; n=8 and 0.05 mg; n=3) consistently
induced tolerance (MST >120d). Specificity was confirmed by the acceptance
of donor-type (WF, MST >100d, n=5), but rejection of a third-party, BN (RT1n )
test Tx (MST=10d, n=5). Similarly, α1-helical peptides induced tolerance in
ACI recipients of LEW or BUF or PVG cardiac Tx (MST>120d, n=6, n=5
and n=10, resp.). Specific tolerance to MHC peptides was confirmed by injection of irrelevant PVG peptide into ACI recipients of LEW Tx (MST=21, n=3).
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Graft histology showed marked fibrosis, smooth muscle and intimal proliferation in 58-75% of vessels that was not observed after allochimeric protein
therapy (26-34% TVS, n=8). Unlike in allochimeric-treated hosts, strongly upregulated circulating allo-Ab titers (IgG1, G2a, G2b and G2c) were detected in
the peptide-treated rats. Real-time PCR showed 10-fold increase for IL-10 production and no detected IL-2, indication for non-healing chronic inflammatory
process.
Conclusion: Donor MHC class I peptides derived from α-helical region can
specifically prolong Tx survival. Due to development of non-healing inflammation they fail to inhibit CR. In contrast, allochimeric protein that contains
donor and critical recipient-type epitopes readily abrogates CR. Processing of
allochimeric protein may be critical for development of CR.
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LIPOCALIN-2, REGULATOR OR BYPRODUCT DURING
ISCHEMIA AND REPERFUSION?

Herbert T. Maier 1 , Evelyn A. Wallnoefer 2 , Hubert G. Schwelberger 3 ,
Albert Muigg 2 , Stefan Scheidl 2 , Peter Obrist 4 , Raimund Margreiter 1 ,
Stefan Schneeberger 1 , Jakob Troppmair 2 , Felix Aigner 1 . 1 Department of
General and Transplant Surgery, Innsbruck Medical University, Innsbruck,
Austria; 2 Daniel Swarovski Research Laboratory, Innsbruck Medical
University, Innsbruck, Austria; 3 Department of Theoretical Surgery, Innsbruck
Medical University, Innsbruck, Austria; 4 Department of Pathology, St. Vinzenz
Hospital, Zams, Austria
Purpose: The main focus of this work was to analyze the possible implication
of Lipocalin-2 (Lcn-2) upregulation for the course of ischemia/reperfusion (IR)
during heart transplantation and effects on polymorphonuclear cells (PMN) as
well as to investigate the nature of the Lcn-2 producing cell.
Material and Methods: Male inbred C57BL/6 and the Lcn-2-/- mouse were
used in our transplantation experiments. PMN from wildtype and Lcn-2-/- mice
as well were isolated and promyeloid cell lines (32D) used to demonstrate the
effect of Lcn-2 on cell physiology. Western blot, RT-PCR, immunohistochemistry and TUNEL assay were performed to determine Lcn-2 expression and
apoptosis in the graft. Cell viability and migration assays after various stimuli
(e.g. IR) were applied to elucidate cell growth and viability.
Results: Infiltrating PMN were the major contributors to Lcn-2 expression during IR peaking 24h after reperfusion. The number of infiltrating PMN was significantly reduced in Lcn-2-/- recipients. No difference was observed in the apoptotic rate between wildtype and Lcn-2-/- donors and Lcn-2 expression also increased during acute graft rejection. Migration of PMN during reperfusion was
negatively influenced by the absence of Lcn-2 or lack of Lcn-2 specific cell surface receptors in the Lcn-2-/- mice. The promyeloid cell lines responded to IR
with increased Lcn-2 mRNA and protein levels.
Conclusion: Our data suggest a chemoattractant function of increased Lcn-2
expression in the transplanted heart due to infiltrating PMN. Lcn-2 is a novel
inflammatory marker upregulated during IR and acute graft rejection. Our observations shed light on a possible function of Lcn-2 to the recruitment of PMN
to the site of IR and identify possible targets for therapeutic intervention.
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PROOF OF MECHANISM: CIRCULATING ENDOTHELIAL
PROGENITOR CELLS EFFECTVELY RECONSTITUTE
ENDOTHELIUM AND REDUCE ALLO-REJECTION OF MOUSE
AORTIC ALLOGRAFT

Jianping Li 1 , Grazyna Wieczorek 1 , Matthias Mueller 2 , Kathrin Paul 3 ,
Nikos Werner 3 , Barbara Metzler 1 , Jiri Kovarik 1 , Marcel Luyten 1 ,
Gisbert Weckbecker 1 , Hans Guenter Zerwes 1 , Andreas Katopodis 1 ,
Christian Bruns 1 . 1 Transplantation Research-ATDA, Novartis Institutes of
Biomedical Reserach, Basel, Switzerland; 2 Developmental and Molecular
Pathways/Models of Disease Center Lab. Suply, Novartis Institutes of
Biomedical Reserach, Basel, Switzerland; 3 Molekulare Kadiologie,
Universitaetsklinikum Bonn, Bonn, Germany
As vascular endothelium is a primary target of allo- immunity in organ transplantation, the reconstitution of the damaged endothelial monolayer at the
early stage post transplantation may help to protect the allo-graft. Circulating
endothelial progenitor cells (EPC) may allow faster endothelial regeneration.
The key objective of this study is to demonstrate whether increased number of
circulating EPCs lead to accelerated reconstitution of endothelium and diminish allogeneic rejection of mouse aortic allograft.
Methods: 1.5x106 EPCs expressing sca-1+VEGFR2+c-kit+CD34+ were isolated from the spleen of C57Bl/6 -actb-EGFP knockin mice and transfused intravenously into C57Bl/6 recipients (total n=22) of Balb/c mice aorta on day0,
3 and 7 after transplantation. Allografts of aorta were harvested on day 3, 14
or 35, respectively for analysis of endothelial composition and intima. Homing
of circulating EPCs, hematology and allo-antibody level in the recipient mice
were also evaluated.
Results: EPC transfusions cause accelerated re-endothelialization in up
to 75% of the allografts on day14 post-transplantation. This is associated
with a 30% reduction of neointima formation compared to control animals.
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Newly generated endothelial cells were confirmed to derive from transfused
EPCEGFP because these cells express EGFP and the endothelial cell marker
CD31/PECAM-1. Allo-antibody levels (IgG and IgM) in serum were reduced
significantly early after EPC transfusion up to 14 days post-transplantation
(p<0.05). Lymphocyte and WBC counts in blood were also reduced. Transfused EPC distribution in tissues was determined as blood > LN > BM. Circulating EPC count in transplanted mice is higher than that in non-transplant
controls.
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deficient graft. Moreover the chronological RNA expression of IFN-γ and CTL
components (e.g. Granzyme B, FasL) in the graft were examined by RT-PCR.
Results: Allografts in IFN-γ-/- recipients did not develop AV when treated with
CyA.T8 cells from alloprimed CyA treated IFN-γ-/- mice did not mediate AV
in CyA treated RAG-1-/- recipients. Fas deficient grafts in CyA treated RAG1-/- mice reconstituted with alloprimed perforin deficient T8 cells also did not
develop AV.
RT-PCR on grafts from CyA treated wild type recipients indicate an earlier
expression of CTL components followed by the expression of IFN-γ at later
time points.
Conclusion: The data is consistent with our hypothesis that in the presence
of CyA both direct CTL effector mechanisms and the indirect IFN-γ dependent
effector mechanisms are required for T8 cells to mediate AV.
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DIFFERENTIAL EXPRESSION OF CD127 ON CD4+FoxP3+ T
CELLS BETWEEN HEALTHY CONTROLS AND HEART
TRANSPLANT PATIENTS

Esmé Dijke 1 , Sander Korevaar 1 , Aggie Balk 2 , Lex Maat 2 , Willem Weimar 1 ,
Carla Baan 1 . 1 Internal Medicine, Erasmus MC, Rotterdam, Netherlands;
2 Thorax Center, Erasmus MC, Rotterdam, Netherlands

EPC transfusions enhanced reendothelialization of allograft at day 14 after transplantation
(EPC transfusion at day 0, day 3 and day 7; aortic allograft, Balb/c-to-B6).

EPC transfusions reduced alloantibody IgG significantly at day 3 and day 14 (EPC transfusion at day 0, day 3 and day 7; aortic allograft, Balb/c-to-B6).

Conclusion: It is for the first time to demonstrate that EPCs significantly reconstitute endothelium of allograft and diminish allogeneic rejection. These
findings allow novel insights in EPC biology and may lead to new therapeutic
approaches to reduce allo-immunity-induce injury.
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CD8+ T CELL EFFECTOR MECHANISMS INVOLVED IN
ALLOGRFT VASCULOPATHY UNDER CYCLOSPORINE
IMMUNOSUPPRESSION

Sara Nejat 1 , Gregory M. Hirsch 2 , Timothy D.G. Lee 3 . 1 Pathology, Dalhousie
University, Halifax, NS, Canada; 2 Cardiac Surgery, Dalhousie University,
Halifax, NS, Canada; 3 Microbiology and Immunology, Dalhousie University,
Halifax, NS, Canada
Objective: Loss of cardiac grafts due to allograft vasculopathy (AV) has
emerged as the major limitation in clinical cardiac transplantation. Understanding the immune effector mechanisms against which current immunosuppressive agents such as Cyclosporine A (CyA) fail to abrogate AV is critical for the
development of novel therapy. We hypothesized that the CD8+ T (T8) cells require both the direct and indirect effector compartments to mediate AV under
CyA immunosuppression.
Methods: To assess AV in the absence of IFN-γ, aortic grafts were transplanted into IFN-γ deficient (IFN-γ-/- ) recipients (+/- CyA). To assess the role
of IFN-γ produced by T8 cells in AV under CyA, alloprimed T8 cells from CyA
treated IFN-γ-/- mice were transferred into RAG-1-/- recipients treated with CyA.
AV was assessed at 8 weeks post transplantation. The role of IFN-γ was aslo
examined through full blockade of direct CTL activity by the transfer of alloprimed T8 cells from perforin deficient mice into RAG1-/- recipient of a Fas

Introduction: Recently, it has been shown in healthy volunteers that
CD4+FoxP3+ regulatory T cells with suppressive activity in vitro displaid a
lower expression of the IL-7 receptor α-chain (i.e. CD127), irrespective of
their level of CD25 expression. Here, we investigated in heart transplant patients whether the CD127low phenotype can be used to discriminate peripheral FoxP3+ expressing CD4+ T cells and, therefore, allows quantification of
regulation.
Methods: Flow cytometry was used to analyze the FoxP3, CD25, and CD127
expression of peripheral CD4+ T cells from 14 cardiac allograft patients before
transplantation and during an acute rejection episode after transplantation. Additionally, PBMC were examined from 9 healthy controls (HC).
Results: The percentage of FoxP3+ expressing cells within the CD4+ T-cell
population was comparable between patients before and after transplantation
and HC (before transplantation: 6.9% (median), before rejection: 6.5%, during
rejection: 6.2% and HC: 6.9%). Before transplantation, however, a significantly
lower proportion of these CD4+FoxP3+ T cells were CD127low compared with
HC (patients: 54% vs. HC: 66%, p=0.03). Moreover, after transplantation the
proportion of CD127low expressing FoxP3+ T cells even further decreased
from 54% (pre-transplant, median) to 42% before rejection, with the lowest proportion, i.e. 38%, during rejection (p=0.001). No differences were measured in
the percentage of the CD4+FoxP3+ T cells that expressed CD25high between
the different blood samples.
Conclusion: In peripheral blood of patients with end-stage heart failure and
after transplantation we found a lower proportion of CD127low expressing
CD4+FoxP3+ T cells, the most potent subset of regulatory T cells. Moreover,
the CD127low expression on the CD4+FoxP3+ T cells was inversely associated with anti-donor immune reactivity in heart transplant patients.
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PROSPECTIVE ANALYSIS OF FUNCTIONAL
FOXP3+CD4+CD25BRIGHT+ REGULATORY T-CELLS IN
ANTI-CD25 TREATED KIDNEY TRANSPLANTS

Carla C. Baan 1 , Mariska Klepper 1 , Thijs K. Hendrikx 1 , Jan N.M. IJzermans 2 ,
Willem Weimar 1 . 1 Internal Medicine, Erasmus MC, Rotterdam, Netherlands;
2 Surgery, Erasmus MC, Rotterdam, Netherlands
Introduction: The regulatory mechanism controlled by FOXP3+CD4+
CD25bright+ T-cells, by which tolerance is established toward self- and foreign
allo-antigens, is largely dependent on IL-2. Therefore, induction treatment with
anti-IL-2Rα (i.e. CD25) antibodies could influence the development and function of FOXP3+CD4+CD25bright+ regulatory T-cells.
Material and Methods: In a controlled trial, kidney recipients were randomized to receive either anti-IL-2Rα induction (Daclizumab) and steroids for 3
days or steroids (tapered to 0 at week 16) in combination with tacrolimus
and mycophenolate mofetil (MMF). We analyzed the presence and function of FOXP3+CD4+CD25bright+ peripheral T-cells and determined their suppressive activity in samples obtained pre- and 4-6 months after transplantation.
Results: No difference between rejection incidence (daclizumab group: 15%
vs control group: 14%) or graft survival (91% vs 90%) was observed between
the two study groups. Anti-IL2Rα induction therapy affected the expression
of FOXP3 of the CD4+CD25bright+ T-cells as the proportion of FOXP3 positivity in the CD4+CD25bright+ T-cells decreased after from 77±8% to 65±7%
(mean±SD, p=0.01). Nevertheless, functional regulatory T-cells could still be
demonstrated in the anti-IL-2Rα treated group. Before and 4-6 months after
transplantation, the inhibition of the anti-donor proliferative responses was 88%
and 83% (median) at a 1:10 ratio (CD25bright+ :CD25-/dim ), and 47% and 44%
at a 1:20 ratio.
Conclusions: In contrast to previous reports in isolated cell system, we show
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that anti-CD25 induction therapy does not negatively affect the regulatory activities of FOXP3+CD4+ CD25bright+ T-cells in kidney transplant recipients.
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A NOVEL ROLE FOR THE CALCINEURIN-NFAT1 PATHWAY IN
PERIPHERAL CD8 TOLERANCE

Thomas Fehr 2 , Josef Kurtz 1 , Takashi Onoe 1 , Casey Vallot 1 ,
Timothy Hogan 1 , Guiling Zhao 1 , Anjana Rao 3 , Megan Sykes 1 .
1 Transplantation Biology Research Center, Massachussetts General Hospital/
Harvard Medical School, Boston, MA, USA; 2 Clinic of Nephrology, University
Hospital Zurich, Zurich, Switzerland; 3 The CBR Institute for Biomedical
Research, Harvard Medical School, Boston, MA, USA
Mixed hematopoietic chimerism and tolerance are achieved across full MHC
barriers in mice using low dose total body irradiation (3Gy), anti-CD154 (MR1)
and bone marrow transplantation (BMT). To assess a role for the calcineurin
pathway in tolerance, recipient wild-type (wt) mice were treated with cyclosporine (CyA 20mg/kg daily) for 2-4 weeks post-BMT. Alternatively, in order
to prevent NFAT1 signaling downstream of calcineurin, NFAT1-/- mice were
used as recipients. Chimerism was followed by FACS analysis of peripheral
blood. To distinguish effects on CD8 vs CD4 tolerance induction, some groups
received CD8 depleting antibody. To distingtuish effects on peripheral versus central tolerance we compared wt, CyA-treated and NFAT1-/- mice with
and without thymectomy. In all groups, mixed chimerism was observed for
at least 12 weeks. However, in mice receiving CyA and in NFAT1-/- mice,
chimerism gradually declined over time, first in the granulocyte and later also
in the lymphocyte lineages. After chimerism disappeared, anti-donor CML responses were detected in CyA-treated mice, while control chimeras demonstrated donor-specific tolerance. In contrast, chimerism was durable in mice
depleted of CD8 T cells at the time of BMT, even though CD8 cells later recovered. Similar results were obtained in mice thymectomized at 4-5 weeks of age
that received BMT 4-5 weeks later. Thus, blockade of the calcineurin pathway
after BMT led to a failure of peripheral CD8 T cell tolerance, but did not impair
CD4 T cell tolerance. To our knowledge, this is the first demonstration of a role
for NFAT1 in CD8 T cell tolerance.
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T-CELL REACTIVITY IN HLA-IDENTICAL LIVING-RELATED
KIDNEY TRANSPLANT RECIPIENTS DURING STEROID
MONOTHERAPY

Jeroen H. Gerrits, Jacqueline van de Wetering, Willem Weimar, Nicole M. van
Besouw. Internal Medicine - Transplantation, Erasmus MC, University Medical
Center Rotterdam, Rotterdam, Netherlands
HLA-identical living-related (LR) kidney transplant recipients routinely receive
azathioprine (AZA) or mycophenolate mofetil (MMF) in combination with low
dose prednisone as maintenance immunosuppression from one year after
transplantation. We questioned the necessity of long-term use of immunosuppression in this patient group. Therefore, we discontinued the AZA or MMF
medication and studied the effect on T-cell reactivity.
We studied 19 stable HLA-identical LR kidney transplant recipients, more than
1 year after transplantation (median, 6.3 year; range, 2.3-17.3), who received
low dose AZA (50 mg/day) or MMF (500 mg/day) in combination with 5 mg/day
prednisone. All patients discontinued their AZA or MMF medication in 2 steps
of 2 months. Follow-up was one year. We monitored T-cell reactivity by IFN-γ,
IL-10, and granzyme B (GrB) Elispot-assays.
The donor-specific frequency of IFN-γ producing cells (pc) [median: 1 (range:
0-13)/2x105 PBMC], IL-10 pc [0 (0-13)/2x105 PBMC] and GrB pc [1 (040)/2x105 PBMC] was low during dual therapy, and remained low at steroid
monotherapy [0 (0-16) IFN-γ pc/2x105 PBMC; 1 (0-51) IL-10 pc/2x105 PBMC;
0 (0-6) GrB pc/2x105 PBMC). Third-party reactivity remained also unchanged
in IFN-γ and GrB Elispot-assays after withdrawal of immunosuppression. However, the number of IL-10 pc directed to 3rd -party antigens increased during withdrawal of AZA or MMF [dual therapy: 3 (0-11)/2x105 PBMC; steroid
monotherapy: 13 (0-72)/2x105 PBMC; p=0.006). None of the patients developed acute rejection.
In conclusion, HLA-identical LR kidney transplant recipients can be withdrawn
from AZA or MMF without affecting their donor-specific T-cell reactivity. The increasing numbers of 3rd -party reactive IL-10 pc found after discontinuing AZA
or MMF suggest that immunosuppression interferes with general downregulatory processes.
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EFFECT OF PRESERVATION METHOD ON
HISTOPATHOLOGICAL LESIONS OF KIDNEYS ALLOGRAFTS

Rafal Nosek 1 , Artur Kwiatkowski 1 , Michal Wszola 1 , Agnieszka PerkowskaPtasinska 2 , Krzysztof Ostrowski 1 , Piotr Domagala 1 , Tomasz Kasprzyk 1 ,
Wojciech Lisik 1 , Slawomir Fesolowicz 1 , Janusz Trzebicki 3 , Magdalena
Durlik 2 , Leszek Paczek 2 , Wojciech Rowinski 1 , Andrzej Chmura 1 .
1 Department of General and Transplantation Surgery, 2 Transplantation
Institute, 3 Department of Anesthesiology, Warsaw Medical University,
Warsaw, Poland
In majority of patients surviving several years after kidney transplantation
transplantation histopathology shows changes characteristic for chronic rejection (CR), interstitial fibrosis (FI) and chronic vascular changes (CV). All these
lesions contribute to the deterioration of renal allograft function.
Aim: The aim of the study was to evaluate the influence of kidney preservation method prior to transplantation on the characteristics of histopathological
lesions of kidney allografts long-term post transplant.
Patients and method: Out of 415 renal transplant recipients operated on
between 1994 and 1999, 274 patients underwent biopsies due to deterioration of kidney function post transplant. Two groups of patients were identified:
CS-patients who received a kidney allograft stored in Cold Storage (n=114);
MP-patients who received kidneys stored by Machine Perfusion (n=160). Average cold storage time in CS group was 25.5 hours, in the MP group-33.3
hours (p<0,00001). The immunosuppressive regimens, donors age, episodes
of acute rejection after transplantation and delayed graft function did not differ between the groups. Kidney biopsies were graded according to Banff 2005
criteria.
Results: At mean 7 years follow-up graft survival of CS-stored kidneys was
50%, vs 68% in MP group (p<0.0004). FI was observed in 90% (20/22) of
biopsies at 6 years post-transplant in CS group and 64% (16/25) in MP group
(p=0.03). Chronic rejection was observed 2.8-times more often in CS group
then in MP group (p<0.04).
MP
Graft survival
68% (109/160)
Chronic rejection
3,1% (5/160)
Interstitial fibrosis(at 6 years post-transplant)
64% (16/25)

CS

p

50% (57/114)
8,7% (10/114)
90% (20/22)

P=0.0004
P=0.04
P=0.03

Conclusions: Kidneys stored CS are significantly more frequently affected by
chronic rejection and interstitial fibrosis. Storage of kidneys by MP may improve
graft survival by limiting chronic changes in renal allografts.
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REDUCTION OF ISCHEMIA/REPERFUSION INJURY IN KIDNEY
TRANSPLANTATION USING A NOVEL HMP DEVICE

Mark-Hugo J. Maathuis 1 , Steffen Manekeller 2 , Arjan van der Plaats 3 , Nils A.
’t Hart 4 , Henri G.D. Leuvenink 1 , Gerhard Rakhorst 3 , Rutger J. Ploeg 1 ,
Thomas Minor 2 . 1 Surgical Research Laboratory, Department of Surgery,
University Medical Center Groningen, University of Groningen, Groningen,
Netherlands; 2 Surgical Research Division, University Clinic of Surgery, Bonn,
Germany; 3 Department of BioMedical Engineering, University Medical Center
Groningen, University of Groningen, Groningen, Netherlands; 4 Department of
Pathology and Laboratory Medicine, University Medical Center Groningen,
University of Groningen, Groningen, Netherlands
Introduction: Optimization of organ viability is a key factor to successful transplantation. One way to maintain donor organ viability is hypothermic machine
perfusion (HMP). The aim of this study was to evaluate a new developed system in porcine kidney transplantation comparing graft function and ischemia
reperfusion injury after HMP with two different pressure settings to static cold
storage (CS).
Materials and methods: Donor kidneys were retrieved from female landrace
pigs (±30 kg). After kidney retrieval, grafts were preserved at 4°C with either
UW-CS (n=5), HMP with UW-MP using 30/20 mmHg (n=5) or HMP with UWMP using 60/40 mmHg (n=5). Autotransplantion was followed by direct contralateral nephrectomy. Daily venous blood samples were taken to evaluate
kidney function. Urinary biomarkers were used to quantify the following components of ischemia reperfusion injury: oxidative stress, proximal tubule injury
and proteinuria. Several vascular injury markers were used to detect HMP related vascular damage.
Results: CS grafts showed a peak serum creatinine of 940±90 μmol/l on post
operative day 3.4. In contrast, animals that received HMP 30/20 kidneys had a
significantly lower peak creatinine of 463±127 μmol/l on postoperative day 1.8
(p<0.05). In the HMP 60/40 group two animals died with a thrombosed graft.
Analysis of biomarkers revealed less oxidative stress, less proximal tubule
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damage and less proteinuria in HMP groups compared to CS (p<0.05). Vascular damage markers VWF and MCP-1 were elevated in HMP 60/40 kidneys
compared to HMP 30/20 and CS (p<0.05).
Conclusion: We conclude that preservation with the Groningen machine
perfusion system results in better early graft function and reduction of ischemia/reperfusion injury compared to CS. Perfusion pressures are, however,
critically important. HMP at 30/20 mmHg resulted in the best post transplant
results in this experiment, while 60/40 mmHg caused vascular damage.
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COMPARISON OF COLD STORAGE, MACHINE PERFUSION
AND RETROGRADE OXYGEN PERSUFFLATION IN THE
PORCINE KIDNEY AUTOTRANSPLANTATION MODEL

Jürgen Treckmann 1 , Manfred Nagelschmidt 2 , Jürgen H. Fischer 2 ,
Stefan Saad 3 , Christoph E. Broelsch 1 , Andreas Paul 1 . 1 Clinic for General-,
Visceral- and Transplantation surgery, University Essen, Essen, Germany;
2 Institute for Experimental Medicine, University of Cologne, Cologne,
Germany; 3 Clinic for General- and Visceral Surgery, Hospital Cologne
Merheim, Cologne, Germany
Purpose: In marginal donor organs machine perfusion (MP) and retrograde
oxygen persufflation (ROP) as alternative methods to cold storage (CS) have
the potential to improve organ function after transplantation. In an experimental
study in porcine kidney autotransplantation we compared the effects of CS,
ROP and MP concerning lipid peroxidation and energy status.
Materials/Methods: Kidneys of 21 pigs were exposed to warm ischemia for
60 min. The kidneys were then subjected either to retrograde persufflation
with gaseous oxygen for 4 hrs at 4°C, to hypothermic machine perfusion or
were stored in cold UW-solution, followed by autotransplantation of these kidneys. Animals were sacrificed on postop. day 7 and in addition to clinical outcome biopsies of the kidneys taken during autopsy were examined for clinical outcome, Adenonucleotide values (HPLC), malondialdehyde(according to
Ohkawa), and other parameters. Normal kidneys of 13 pigs from other experiments served as baseline controls (BL).
Results: 3 pigs had to be excluded from the study, one in the ROP group, two
in the MP group. Only in the ROP group all animals survived. Two animals in
the MP group and 3 in the CS group died because of anuria and resulting bad
clinical status before the 7th postop. day. Kidney function was significantly better after ROP than after MP. Data for adenonucleotides showed no differences
of the different groups compared to baseline values of normal kidneys. There
was a significant difference in the values for malondialdehyde in the MP group
compared to all other groups (Anova/LSD) (Table 1).
Table 1. Results for creatinine, sum of adenonucleotides (SAN) and malondialdehyde (MDA)
on postop. day 7
Variable

ROP (n=6) CS ( n=4) MP (n=3) BL (n=13)

p≤0,05

Group 1
Group 2 Group 3
Group 0
ANOVA/LSD
Serum Creatinine (mg/dl ) 2,11/0,75 3,41/2,59 4,80/2,85 1,14/0,15 2,3 vs. 0 / 1vs. 3
SAN (μmol/g dry weight) 13,9/4,23 13,9/1,98 17,6/1,60 13,78/1,12
n.s
MDA (nmol/g dry weight) 99,9/62,7 65,5/23,8 542/129 79,5/28,5
0,1,2 vs. 3

Results: On biopsies taken after WI, stereological point counting contributed
significantly and digital analysis score in predicting PNF (p=0.027, and 0.043
respectively) versus the pathologist’s semi-quantitative score (p=0.058). Stereological counting and digital image analysis predicted the extent of hepatocellular damage (p<0.0001, and p=0.001) versus pathologist’s semi-quantitative
score (p=0.085).
Conclusion: The extent of parenchymal vacuolation present on WI liver
grafts reflects the severity of hepatocellular damage and allows predicting pig
liver graft viability before LTx. Further studies are now warranted to evaluate
whether these “anoxic changes” that are’ associated with liver graft viability in
pig also apply on human NHBD liver biopsies.
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MITOCHONDRIAL FUNCTIONAL CHANGES IN
NON-HEART-BEATING-DONOR LIVERS: ADVERSE EFFECT
OF COOLING

Debabrata Roy 1 , Neil Ashley 2 , Anand Muthuswamy 1 , Russel Jamieson 1 ,
Karl J. Morten 2 , Dino Guerriero 1 , David Hughes 1 , Peter J. Friend 1 . 1 Nuffield
Department of Surgery, John Radcliffe Hospitals NHS Trust, Oxford, United
Kingdom; 2 Nuffield Department of Obstetics and Gynaecology, John Radcliffe
Hospitals NHS Trust, Oxford, United Kingdom
Purpose: The use of livers from non-heart-beating-donors (NHBD) has been
restricted because the liver does not tolerate prolonged warm ischaemia
followed by cold preservation. We have investigated the kinetics of energy
metabolism and mitochondrial function during ischaemia and the relationship
with hepatocellular injury in NHBD livers.
Material & Methods: After 60 minutes of warm ischaemia, porcine livers (n= 5)
were cold-preserved for 60 minutes in UW solution and then connected to an
extracorporeal reperfusion circuit for 24 hours for functional assessment. Sequential liver biopsies were analysed for ATP content and mitochondrial function (respiratory control ratio, cytochrome c release and caspase activation).
The perfusate was analysed for serum transaminases, bile production and
base deficit. Apoptosis and necrosis were examined by TUNEL and haematoxylin staining.
Results: Although cellular ATP levels declined sharply during 60 minutes of
warm ischaemia (p<0.01), mitochondrial function was maintained. However,
subsequent cold preservation produced significant decline in mitochondrial
function (RCR 3.83±0.16 vs. 2.04±0.11, p<0.01). Subsequent reperfusion
with oxygenated blood at physiological temperature led to further loss of mitochondrial function (p<0.01), ATP energetics (p<0.05), initiation of apoptosis
through cytochrome c release and the caspase activation. This was associated
with increased hepatocellular (p<0.05) damage with apoptosis, necrosis and
destruction of architecture on histology. These features were not seen in livers
subjected to warm ischaemia without cold ischaemia.
Conclusion: The combination of warm ischaemia and cold preservation produces significant hepatocellular injury due to profound effects on cellular energetics and mitochondrial function. This may have important implications in
developing novel therapeutic strategies for resuscitation of NHBD livers.

variables in mean/SD
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Conclusion: ROP showed superior initial function of the transplanted kidneys
compared to MP and CS. In the MP group MDA as parameter for lipid peroxidation was significantly increased possibly related to endothelial damage.
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VIABILITY OF PIG LIVERS EXPOSED TO WARM ISCHEMIA
CAN BE PREDICTED PRIOR TO TRANSPLANTATION BASED
ON A MORPHOLOGICAL SCORE

Diethard Monbaliu 1 , Louis Libbrecht 2 , Rita De Vos 2 , Katrien Vekemans 1 ,
Christel Dubuisson 1 , Hugo Walter 3 , Veerle Heedfeld 1 , Vera Goossens 3 ,
Johan Fevery 1 , Jacques Pirenne 1 , Tania Roskams 2 . 1 Abdominal Transplant
Surgery, University Hospitals, Leuven, Belgium; 2 Pathology, University
Hospitals, Leuven, Belgium; 3 Research and Development, Innogenetics,
Ghent, Belgium
Background: Livers exposed to prolonged Warm Ischemia (WI) as from NonHeart-Beating Donors (NHBD) are at higher risk of primary graft non-function
(PNF). In a pig model of liver transplantation (LTx) from NHBD, hepatocellular
vacuolation, focal hepatocyte drop-out, congestion and sinusoidal dilatation
appeared on biopsies taken after exposure to WI. In functioning grafts, vacuolation and sinusoidal dilation were reversible after LTx, contrary to PNF grafts.
Aims: We questioned whether the extent of these morphological signs and in
particular of vacuolation -present on pre-LTx biopsies- was associated with WI
length and able to predict PNF.
Methods: Pre-Tx biopsies from pig livers exposed to incremental periods of WI
were reviewed retrospectively. The extent of vacuolation was quantified by a
pathologist’s semi-quantitative score, validated by stereological point counting
and digital image analysis, and then used to predict PNF and hepatocellular
damage.

LIVER HYPOTHERMIC MACHINE PERFUSION: AN EX VIVO
PORCINE MODEL

Katrien Vekemans 1 , Diethard Monbaliu 1 , Hedwig Bogaerts 1 , John Brassil 2 ,
Jacques Pirenne 1 . 1 Abdominal Transplant Surgery, Catholic University of
Leuven (KUL), Leuven, Belgium; 2 Organ Recovery Systems, Europe,
Zaventem, Belgium
Data and setting of Hypothermic-Machine-Perfusion (HMP) of livers remains
poorly defined. Superiority of liver HMP over Simple-Cold-Storage (SCS) must
be proven before it’s applied clinically. In this study, functional, and morphological data of HMP-livers were compared to SCS.
Methods: Livers were procured, flushed and preserved (SCS or HMP).
3 HMP-settings were tested: High Flow (HF); Low Flow (LF); Low
Flow+02 {300mmHg}(LFO2 ). HMP-livers were perfused via Hepatic Artery
(HA) and Portal Vein (PV) with UW-gluconate (4C, 24h){HF: PV: 3-5mmHg,
1 ml/gliver/min, HA: 25mmHg); LF: PV: 3-5mmHg, 0.5ml/g liver/min, HA:
20mmHg}. Control livers were without preservation. AST and lactate were
measured in perfusate. After 24hr, livers were perfused (37C, O2 KrebsHenseleit,1hr). Sinusoidal endothelial cell (SEC), Kupffer cell (KC) and hepatocyte function were then assessed by Hyaluronic Acid (HA), TNFalpha and
beta-galactosidase, and Indocyanine (IDC), respectively. HE staining were
scored for apoptosis, necrosis, architectural destruction, enlarged space of
Disse, vacuoles, and sinusoidal dilatation.
Results: During HMP, lactate remained stable in LFO2 and was lower at 12hr
(0,5mmol/L) vs HF (1,3 mmol/L; p<.005) and LF (1,5 mmol/L; p<.07). O2 pressure was higher in LFO2 vs HF and LF (p<.05). AST progressively increased in
all HMP without inter-group difference(p<.05). After rewarming, AST increased
in all groups but reached lowest values in LF and LFO2 and were comparable
to control (both p=1). HA clearance was poor in HF (p<.02), LF (p<.05) and
SCS (p<.06) vs control, but was similar to control in LFO2 (p=1). TNF-alpha
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and beta-galactosidase increased in SCS and HMP, without inter-group difference. IDC clearance was observed (p<.001) (SCS and HMP). Sinusoids became dilated: HF>SCS>LF> control and LFO2 (p<.05). Morphological score
showed best preservation in LFO2 (1.251).
Conclusion: HMP with LFO2 is superior to SCS for SEC and hepatocytes
preservation. Preservation activates KC, independently of the preservation
type.
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RENAL PRESERVATION BY NORMOTHERMIC
RESUSCITATION PERFUSION WITH AUTOLOGOUS BLOOD:
A COMPARISON WITH STATIC HYPOTHERMIC STORAGE AND
HYPOTHERMIC MACHINE PERFUSION

Atul Bagul, Sarah A. Hosgood, Monica Kaushik, Mark D. Kay, Hellen
L. Waller, Michael L. Nicholson. Department of Transplant Surgery,
Cardiovascular Sciences, University Hospitals of Leicester, Leicester,
Leicestershire, United Kingdom
Objective: Normothermic preservation(NP) has the potential to improve
metabolic support and maintain viability of ischaemically-damaged organs retrieved from non-heart beating- donors(NHBD) prior to transplantation. This
study investigated the effects of Normothermic resuscitation preservation with
oxygenated blood in a model of controlled NHBD kidneys versus standard
methods of organ preservation in current day practice.
Methods: Porcine kidneys (n=6) were subjected to 10min warm ischaemia
and preserved:
Group 1: 2hr cold storage (CS2) - minimal ischaemia controls
Group 2: 18hr CS (CS18)
Group 3: 18hr Cold machine perfusion (CP)
Group 4: 16hr CS + 2hr Normothermic Perfusion (NP)
NP was ex-vivo normothermic perfusion using the Isolated-organ-perfusionsystem (IOPS) designed based on paediatric cardiopulmonary bypass technology.
Renal haemodynamics and function were then measured during 3hr reperfusion with autologous blood using IOPS.
Results: Increasing CS from 2hr to 18hr reduced renal blood flow(AUC
444±57 vs. 325±70; P<0.01), but this was restored by NP(563±119; P=0.035
vs.18hr CS) with no difference seen compared to CP(600±319; P= 0.79).
Renal function was also better in Groups 1, 3 and 4 vs. Group 2(%
serum creatinine fall 92±6, 79±9 and 64±17 vs. 44±13% respectively,
P=0.001). AUC serum creatinine was significantly lower in Group1 compared
to Group2(1102±260 vs. 2156±401; P = 0.001), though statistically both CP
and NP were not significantly different to CS(1354±300 and 1756±280; P
>0.05). Two hours of NP reduced the ADP:ATP ratio to a significantly lower
level than the pre-perfusion values of all other groups(P=0.046).
Conclusion: Normothermic perfusion with oxygenated blood was able to restore depleted ATP levels and to reverse some of the deleterious effects of cold
storage in porcine kidneys. This new method of organ preservation has potential in the field of NHBD kidney transplantation and can be succinctly described
by the term normothermic resuscitation perfusion.
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OXYGENATED PERFUSION: MOLECULAR MECHANISMS
RESPONSIBLE FOR THE REDUCED HEPATIC ISCHAEMIA
REPERFUSION INJURY AND RESUSCITATION OF NHBD
LIVERS

Debabrata Roy 1 , Neil Ashley 2 , Karl J. Morten 2 , Derouk Elker 1 ,
Russel Jamieson 1 , Dino Guerriero 1 , David Hughes 1 , Peter J. Friend 1 .
1 Nuffield Department of Surgery, John Radcliffe Hospitals NHS Trust, Oxford,
United Kingdom; 2 Nuffield Department of Obestetric & Gynaecology, John
Radcliffe Hospitals NHS Trust, Oxford, United Kingdom
Purpose: Livers from non-heart-beating-donors (NHBD) may be important in
alleviating the donor organ shortage. However, the liver does not tolerate prolonged warm ischaemia followed by cold preservation and, as a result, the
application of non-heart-beating-donors has had limited impact in clinical liver
transplantation to date. We have investigated whether addition of normothermic recirculation prior to retrieval complements the already proven benefit of
normothermic preservation.
Material & Methods: After 60 minutes of warm ischaemia, porcine livers were
treated by normothermic recirculation (n=5, NR), by in situ oxygenated perfusion for 1 hour followed by normothermic preservation for 23 hours. Group C
(Control, n=5) did not receive NR, but were otherwise treated in the same way.
We assessed liver function during preservation and during 24 hours of subsequent reperfusion (a surrogate for transplantation. The apoptotic and necrotic
changes after reperfusion were examined by TUNEL and haematoxylin staining.
Results: Cellular ATP levels declined sharply during 60 minutes of warm ischaemia (by 90% of the basal level, p<0.01). NR improved mitochondrial function (mitochondrial respiratory control ratio, p<0.05) and ATP levels significantly (p< 0.01). This effect was maintained throughout the period of warm
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preservation and associated with greater functional recovery of the NR livers
with superior bile production (p<0.05), base deficit (p<0.05) and reduced hepatocellular (p<0.01) damage. Both apoptosis and necrosis were attenuated in
the NR group with significantly greater destruction of architecture on histology
in group C livers.
Conclusion: NHBD livers are resuscitated by a combination of normothermic
recirculation and normothermic preservation. This may have important clinical
implications.

O324

A MULTIFACTORIAL PROTECTIVE STRATEGY AGAINST
WARM ISCHEMIC INJURY OF PIG LIVERS FROM
NON-HEART-BEATING-DONORS

Diethard Monbaliu 1 , Katrien Vekemans 1 , Wim Buurman 2 ,
Jaakko Parkkinnen 3 , Veerle Heedfeld 1 , Qiang Liu 1 , Jos van Pelt 1 ,
Hugo Beckx 1 , Marcel Zeegers 1 , Johan Fevery 1 , Jacques Pirenne 1 .
1 Abdominal Transplant Surgery & Hepatology, University Hospitals, Leuven,
Belgium; 2 Surgery, University Hospitals, Maastricht, Netherlands; 3 Stem Cell
and Transplantation Service, Red Cross Blood Service, Helsinki, Finland
The use of non-heart-beating-donors (NHBD) for Liver Transplantation (LTx)
remains limited, in part because Warm Ischemia (WI) causes Primary NonFunction (PNF). We observed 50% PNF in porcine NHBD-LTx if grafts are
exposed to 45’WI (Tx 2005). Based on previously identified mechanisms of WI
and reperfusion injury (LTx 2007), a multifactorial “Biological Modulation (BM)
cocktail” was designed trying to augment tolerance of livers to WI.
Methods: Our validated model of NHBD-LTx was used. Livers were exposed
to 45’WI, cold stored (4hrs) and transplanted. Outcome was compared between recipients receiving BM (n=6) vs no BM (n=6). BM protocol: in donors
(prior to 4°C HTK preservation), flush with Warm Ringers (avoiding cold induced vasoconstriction/improving flushing of microcirculation), Streptokinase
(eliminating stagnating thrombi) and Epoprostenol (prostaglandine); in recipients, administration of Glycine (Kupffer cell stabilizer), α1 -acid glycoprotein
(anti-inflammatory plasma protein), MAPKinase inhibitor (pro-inflammatory cytokines inhibitor), α-tocopherol and Glutathion (antioxidants), and apotransferrin (redox-iron chelator). End-points measured: survival, graft function, PNF,
lactate, TNF-α production, and Sinusoidal Endothelial Cell (SEC) function
(Hyaluronic acid clearance).
Results: No PNF was seen in BM pigs vs 50% in controls (p<.01). All recipients were alive at day 3 in BM vs 33% in controls (p<.01). Lactate was lower
in BM vs controls 180’ postreperfusion (5.3±0.9 vs 9.3±2.5mmol/L, p=.03).
180’ postreperfusion TNF-α was lower in BM (127±18pg/ml) vs controls
(320±168627pg/ml); p=.05. 60’ postreperfusion Hyaluronic acid was lower in
BM vs controls (765±83 vs 1250±356ng/ml); p=.03.
Conclusion: A “cocktail” containing several biological reagents targeting previously identified definite mechanisms of WI and reperfusion injury remarkably
improves outcome of NHBD-LTx: elimination of PNF, reduced TNF-α and improved liver function, SEC function and survival. Translating this strategy into
the clinics may lead to wider and safer use of NHBD and eventually to decrease
waiting list mortality.
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EVEROLIMUS AND REDUCED-EXPOSURE CYCLOSPORINE
VS MMF AND STANDARD-EXPSOSURE CYCLOSPORINE:
12-MONTH RESULTS IN DE NOVO CARDIAC TRANSPLANT
RECIPIENTS

Ugolino Livi 1 , Hans Lehmkuhl 2 , Jose Arizon 3 , Mario Viganó 4 ,
Carlo Magelli 5 , Pascale Boissonnat 6 , Gino Gerosa 7 , Francesco Musumeci 8 ,
Iradj Gandjbakhch 9 , Johan Vanhaecke 10 , Kamal Abeywickrama 11 .
1 Department of Cardiothoracic Surgery, Az. Osp. S. Maria della Misericordia,
Udine, Italy; 2 Vascular, Cardiovascular & Thoracic Surgery, German Heart
Institute, Berlin, Germany; 3 Unidad de Trasplante Cardiaco, Hospital
Universitario Reina Sofia, Córdoba, Spain; 4 Divisione di Cardiochirurgia,
Policlinico S. Matteo -IRCCS, Università degli Studi di Pavia, Pavia, Italy;
5 Department of Cardiovascular Surgery, Az. Osp. di Bologna Policl. S.
Orsola-Malpighi, Bologna, Italy; 6 Pediatric Cardiology, Hôpital Cardiologique
de Lyon, Lyon, France; 7 Department of Cardiac Surgery, Padova University
Hospital, Padova, Italy; 8 Department of Cardiac Surgery, Ospedale S.
Camillo-Forlanini, Rome, Italy; 9 Service Chirurgie Thoracique &
Cardiovascular, Hôpital Pitié Salpétriere, Paris, France; 10 Department of
Cardiology, University Hospital Gasthuisberg, Leuven, Belgium; 11 Medical
Department, Novartis Pharma AG, Basel, Switzerland
The proliferation signal inhibitor everolimus significantly reduces the incidence
of ISHLT grade ≥3A acute rejection, and the severity/incidence of cardiac allograft vasculopathy, in de novo heart transplant recipients versus azathioprine
when administered at a fixed dose with standard-exposure cyclosporine (CsA)
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and corticosteroids. A 12-month, multicenter, randomized, open-label, noninferiority study has been undertaken to compare renal function and efficacy
(biopsy-proven acute rejection) in de novo heart transplant recipients receiving
concentration-controlled everolimus with reduced-exposure CsA versus MMF
with standard-exposure CsA.
Methods: 176 adult recipients of a primary heart transplant were randomized
to receive (a) everolimus at an initial dose of 0.75mg BID, adjusted to target
trough level 3-8ng/mL with reduced-exposure CsA (Table) or (b) MMF 3g/day
with standard-exposure CsA (Table). All patients received corticosteroids. Patients were excluded if they had a donor >60 years and/or with donor heart
disease, had panel reactive antibodies >20%, or cold ischemia time >6 hours.
Endomyocardial biopsies were performed at all study visits to detect and grade
severity of acute rejection. The primary endpoint was calculated creatinine
clearance (Cockcroft-Gault) at six months.
Results: Key 12-month data from all 176 patients will be presented, including renal function (calculated creatinine clearance and estimated glomerular
filtration rate), acute rejection, and type and incidence of adverse events.
CsA target trough levels (ng/mL)
Month 1
Reduced-exposure CsA
Standard-exposure CsA

Month 2

200-350 150-250
200-350

Months 3-4

Months 5-6

>6 months

100-200
200-300

75-150
150-250

50-100
100-250

Conclusions: The 12-month results of this trial will represent the first data
concerning the relative effects of concentration-controlled everolimus with
reduced-exposure CsA exposure versus MMF with standard-exposure CsA on
the preservation of renal function and prevention of acute rejection following
heart transplantation.
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CYCLOSPORINE REDUCTION IN THE PRESENCE OF
CONCENTRATION-CONTROLLED EVEROLIMUS IN DE NOVO
CARDIAC TRANSPLANTATION: 6-MONTH STUDY RESULTS

Shoei-Sheng Wang 1 , Andreas Zuckermann 2 , Anne M. Keogh 3 ,
Heather Ross 4 , Maria Frigerio 5 , Howard J. Eisen 6 , Christoph Bara 7 ,
Guenther Laufer 8 , Maurizio Cotrufo 9 , Stephanie Lena 10 , Carole Sips 10 .
1 Division of Cardiovascular Surgery, National Taiwan University Hospital,
Taipei, Taiwan; 2 Department of Clinical Pharmacology, University of Vienna,
Vienna, Austria; 3 Heart Lung Transplant Unit, St Vincents Hospital,
Darlinghurst, Australia; 4 Department of Cardiology, Toronto General Hospital,
Toronto, Canada; 5 Divisione di Cardiologia, Az. Osp. Niguarda Ca’ Granda,
Milan, Italy; 6 Division of Cardiology, Drexel University College of Medicine,
Philadelphia, USA; 7 Thorax-, Herz- und Gefäßchirurgie, Medizinische
Hochschule Hannover, Hannover, Germany; 8 Department of Cardiac Surgery,
Innsbruck Medical University, Innsbruck, Austria; 9 Dipartimento di Scienze
Cardio-Toraciche e Respiratorie Sezione di Cardiologia Pediatrica, Azienda
Ospelaiera Monaldi Cotugno Il Università di Napoli, Naples, Italy; 10 Medical
Department, Novartis Pharma AG, Basel, Switzerland
Everolimus reduces acute rejection and graft vasculopathy in heart transplant patients receiving cyclosporine (CsA). A 6-month, multicenter, openlabel, randomized trial was undertaken to evaluate if concentration-controlled
everolimus with reduced-exposure (RE) CsA improves renal function compared to concentration-controlled everolimus with standard-exposure (SE)
CsA.
Methods: Adult recipients of a primary heart transplant with serum creatinine
≤250mol/L were recruited. Main exclusion criteria were donor >60 years, cold
ischemia time >6 hours and PRA ≥25%. All patients received CsA (C2 target 1000-1400ng/mL), everolimus (C0 target 3-8ng/mL) and corticosteroids to
day 60, then entered one of two randomized groups: SE-CsA (days 60-140,
800-1200ng/mL; days 150-180, 600-1000ng/mL) or RE-CsA (days 60-89, 600800ng/mL; days 90-140, 400-600ng/mL; days 150-180, 300-500ng/mL).
Results: The ITT population comprised 100 SE-CsA and 99 RE-CsA patients.
Mean CsA C2 level in the RE-CsA group exceeded target range from day 60
to month 6 and overlapped the SE-CsA group. Biopsy-proven acute rejection
(BPAR) ≥grade 3A ISHLT occurred in 21 and 16 patients, respectively (21.0%
versus 16.2%, n.s.). Mean serum creatinine at month 6 (primary endpoint)
was 141.0±53.1μmol/L with SE-CsA and 130.1±53.72μmol/L with RE-CsA
(p=0.093). Creatinine clearance (Cockcroft-Gault) was 68.9±40.9mL/min vs
70.8±29.2mL/min in SE- and RE-CsA respectively. Calculated GFR (MDRD)
was 59.0±48.2mL/min vs 59.5±23.2mL/min with SE-CsA and RE-CsA respectively. There were 3 deaths (3.0%) with SE-CsA and 6 (6.1%) with RECsA. The type and incidence of adverse events was similar between groups.
Conclusion: Concentration-controlled everolimus with CsA C2 monitoring and
corticosteroids offers excellent efficacy and safety at six months. Everolimus
with RE-CsA showed a trend toward improved renal function vs SE-CsA but
small differences in CsA exposure are likely to have limited the impact of the
RE-CsA regimen on renal function.
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IMPROVED RENAL FUNCTION AFTER SWITCH FROM
CICLOSPORIN TO MYCOPHENOLATE-SIROLIMUS
IMMUNOSUPPRESSION: EXPERIENCE WITH 2 REGIMENS
AFTER HEART TRANSPLANTATION

Haifa Lyster, Neil Leaver, Iman Hamour, Andy Palmer, Nicholas R. Banner.
Department of Cardiothoracic Transplantation, Royal Brompton & Harefield
NHS Trust, Harefield, Middlesex, United Kingdom
Calcineurin inhibitors are associated with chronic nephrotoxicity. We compared
2 ciclosporin (CsA) elimination protocols in heart transplant recipients with renal
impairment. CsA was stopped and sirolimus (SRL) commenced immediately.
Protocol A (PA): 14 patients (13 male, mean age 56±12 years) were switched
07/02-08/03, SRL target level was 16(12-20)ng/ml, mycophenolate (MMF)
continued; those on azathioprine (AZA) were transferred to MMF 1g bd. The
transfer period was covered with 30mg prednisolone daily, subsequently
tapered. Protocol B (PB): 23 patients (all male, mean age 54±15 years) were
switched March 04-06. Patients receiving AZA were transferred to MMF two
weeks prior to the switch; SRL target level was 7(5-10)ng/ml. The switch was
covered with 10mg prednisolone daily. Graft function was assessed clinically, by
echo and, when indicated, biopsy. Baseline eGFR (MDRD), 24-hour proteinuria and ciclosporin levels were similar. Those in PB were switched later after
their transplant (mean of 37.2 vs 90.1 months, p=0.006). Improvement in eGFR
was similar, mean increase in eGFR of 14.5±19 vs 15.8±20 ml/min/1.73m2 ,
p=0.96 at 1 month which was maintained. Proteinuria increased post-switch:
0.57±0.9 vs 0.27±0.6 g/24 hours p=0.67. Seven patients discontinued PA: 2
experienced grade-3A rejection, 1 fall in LVEF without histological rejection, 1
progressive renal failure and 3 had side-effects (1 leucopenia and thrombocytopenia, 1 pneumonitis and 1 acne). Seven discontinued PB: 1 heavy proteinuria, 2 diarrhoea and acne, 1 pulmonary thromboembolism and there were
3 deaths (1 PTLD, 2 graft vascular disease). There were no acute rejection
episodes in PB. 13/14 discontinuations occurred within 6 months. MMF-SRL
substitution resulted in a prompt improvement in renal function that was maintained. 50% remained on PA long term and 70% remained on PB.
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REDUCTION OF CYCLOSPORINE DOSE IN MAINTENANCE
CARDIAC TRANSPLANT RECIPIENTS AFTER CONVERSION
FROM MMF/AZA TO EVEROLIMUS: 12-MONTH RESULTS
FROM A PILOT STUDY

Heather Ross 1 , Jeffrey R. Burton 2 , Peter Pflugfelder 3 , Haissam Haddad 4 ,
Marcelo Cantarovich 5 , Michael White 6 , Andrew Ignaszewski 7 ,
Jonathan Howlett 8 , Richard Dorent 9 , Carole Sips 10 , Marc Vaillancourt 11 .
1 Department of Cardiology, Toronto General Hospital, Toronto, Canada;
2 Faculty of Medicine and Dentistry, Walter Mackenzie Center, Edmonton,
Canada; 3 Department of Medicine, University of Western Ontario, London,
Canada; 4 Department of Cardiology, University of Ottawa Heart Institute,
Ottawa, Canada; 5 Department of Medicine, Multi-Organ Transplant Program,
McGill University Health Center, Montreal, Canada; 6 Heart Failure Research
Program, Institut de Cardiologie de Montreal, Montreal, Canada; 7 Division of
Cardiology, St. Paul’s Hospital, Vancouver, Canada; 8 Heart Transplant
Program, New Halifax Infirmary, Queen Elizabeth II Health Sciences Center,
Halifax, Canada; 9 Department of Cardiac Surgery, Centre Hospitalier
Universitaire Pitie-Salpetriere, Paris, France; 10 Medical Department, Novartis
Pharma AG, Basel, Switzerland; 11 Medical Department, Novartis
Pharmaceuticals, Dorval, Canada
Everolimus reduces risk of acute rejection and graft vasculopathy versus
azathioprine in de novo cardiac transplant patients receiving cyclosporine
(CsA). Data from renal transplantation suggest efficacy is maintained using
everolimus with reduced-exposure CsA.
Methods: CADENCE was a 12-month, multicenter, open-label, single-arm
trial. Heart transplant recipients >12 months post-transplant were converted
from MMF or azathioprine to everolimus with stepwise CsA dose reduction.
Everolimus was initiated at 1.5mg/day, MMF or azathioprine discontinued and
CsA dose reduced by 25%. Everolimus dose was adjusted to target C0 level
5-10ng/mL after 6-8 days. A further reduction in CsA dose was made if GFR
decreased to <75% of baseline at any point.
Results: 36 patients were enrolled (33 male), mean age of 57.2±8.6
years. 27 patients completed the study. At 12 months, everolimus dose
was 1.4±0.4mg/day and C0 level was mean 6.0±1.6ng/mL (range 510ng/mL). Mean CsA dose decreased from 2.2±0.7mg/kg/day at baseline
to 1.1±0.5mg/kg/day at 12 months. Mean CsA C0 level was 63±45ng/mL
and mean CsA C2 level was 343±159ng/mL at 12 months. At baseline and
12 months, GFR (Nankivell) was 70±15mL/min and 66±9mL/min, respectively (p=0.2). Peripheral edema (n=12), diarrhea (n=8), acne/headache (n=6
each) were the most frequently reported adverse events (AEs). AEs led to
study discontinuation in 9 patients (3 renal function; 3 skin/mucosal lesions; 1
headache; 1 edema; 1 anemia). There were 2 Grade 3A rejection episodes, at
80 and 150 days after conversion, with no hemodynamic compromise or sequelae. One patient was withdrawn following heart failure, Grade 1B rejection
with hemodynamic compromise.
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Conclusions: Conversion from MMF or azathioprine to everolimus permits a
reduction in CsA dose (46%) without loss of efficacy in heart transplant patients and preservation of renal function at 12 months.
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POST TRANSPLANT KIDNEY DISEASE IN HEART
TRANSPLANT RECIPIENTS

Victoria Zhuk 1 , Heather Ross 2 , Diego Delgado 2 , Robert Smith 2 , Edward
H. Cole 2 , Carl J. Cardella 2 . 1 Medicine, National Centre of Nephrology and
Kidney Transplantation, Belarus, Belarus; 2 Medicine, University Health
Network, Toronto, ON, Canada
Renal dysfunction is a significant problem after heart transplantation (HTx).
Purpose: To determine the frequency and clinical impact of advanced chronic
kidney disease (ACKD) in HTx recipients and its relationship to dose and blood
level of CNIs.
Methods: 94 consecutive HTx patients (1999 to 2004) who survived at least 3
months were analyzed. 37 patients (39.4%) with a sustained increase in creatinine ≥200 mmol/L were considered to have ACKD and were compared to the
remaining 57 control (C) patients (60.6%) whose creatinine did not reach 200
mmol/L. 26.3% of C patients had a creatinine between 150 and 200 mmol/L.
Results: There were no differences in the baseline demographic features between groups. Twelve patients in control and 5 patients in the ACKD group
were off CsA at 3 year follow-up (p=NS). At 3 and 6 months, and 1, 2 and 3
years post-transplant, serum creatinine was significantly higher in ACKD patients as compared to controls (p<0.001 ANOVA). However, by linear regression analysis, the slope of creatinine versus time was the same in patients with
ACKD versus controls (NS). The dose of CsA at 3 years after heart transplantation in the ACKD group was 2.4±1.2 mg/kg/day versus 3.8±1.6 in control
(p<0.001). However CsA trough, and C2 levels respectively were similar in
both groups (330.6±232.8 and 350.0±299.0; 647±316 vs. 728±503; p=NS
for both). The 5-year actuarial patient survival was similar (89.8%) in controls
and ACKD patients (89.2%). No difference in biopsy proven ISHLT ≥ 3A rejection rates were seen at 3 months and 3 years after HTx.
Conclusion: A significant number (39.4%) of recipients develop ACKD by 3
months after HTx. Aggressive renal protective strategies, using dose reduced
CsA, prevents progression of renal dysfunction, without increasing rejection,
and does not influence patient survival over a 5 year observation period.
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WOUND HEALING IN DE NOVO RECIPIENTS OF CARDIAC
ALLOGRAFTS: EVEROLIMUS-BASED IMMUNOSUPPRESSION
VERSUS MMF IN COMBINATION WITH CYCLOSPORINE

Jose Arizon 1 , Luis Almenar 2 , Hans Lemkuhl 3 , Ugolino Livi 4 ,
Francesco Mususmeci 5 , Massimo Maccherini 6 , Marie-Françoise Mattei 7 ,
Juan Delgado 8 , Emmanuelle Vermes 9 , Robert Keinlook 10 , Kevin Mange 11 ,
Mark Hexham 11 . 1 Unidad de Trasplante Cardiaco, Hospital Universitario
Reina Sofia, Córdoba, Spain; 2 Department of Cardiology, Hospital
Universitario La Fe, Valencia, Spain; 3 Department of Cardiology, Deutsches
Herzzentrum Berlin, Berlin, Germany; 4 Az. Osp., S. Maria della Misericordia,
Udine, Italy; 5 Ospedale S. Camillo-Forlanini, Azienda Ospedaliera, Rome,
Italy; 6 Policlinico Le Scotte, Università degli Studi, Siena, Italy; 7 Department
of Cardiology and Transplantation, CHU Hôpital de Brabois, Vandoeuvre les
Nancy, France; 8 Transplant Unit, Hospital 12 de Octubre, Madrid, Spain;
9 Department of Cardiac Surgery, Hôpital Henri Mondor, Créteil, France;
10 Department of Cardiology, Entabeni Hospital, Durban, South Africa;
11 Medical Department, Novartis Pharma AG, Basel, Switzerland
The proliferation signal inhibitor (PSI) everolimus exerts an immunosuppressive effect by arresting G1- to S-phase cell cycle progression and significantly
reduces acute rejection and chronic allograft vasculopathy in cardiac allografts.
Data from a randomized clinical trial are presented comparing concentrationcontrolled everolimus to MMF in de novo recipients of cardiac allografts with
regard to wound healing related events.
Methods: A pre-specified interim 6-month analysis was performed on data
from a 12-month, multicenter, randomized, open-label, non-inferiority study
in de novo heart transplant recipients receiving concentration-controlled
everolimus with reduced-exposure cyclosporine (CsA) vs MMF with standardexposure CsA. 176 adult recipients were randomized to receive either
everolimus at an initial dose of 0.75mg BID (adjusted to target trough level
3-8ng/mL) with reduced-exposure CsA (n=91) or MMF 3g/day with standardexposure CsA (MMF, n=83). All patients received corticosteroids.
Results: Incision-site associated adverse events (AEs) (e.g. dehiscence, secretion, lymphocele, infections) occurred in 7.3% of everolimus patients versus 8.4% in MMF-patients. AEs connected with the engraftment procedure
were cardiac tamponade (everolimus 5.5% vs MMF 4.8%), pericardial effusion (everolimus 35.2% vs MMF 25.3%) and pleural effusion/hemorrhage
(everolimus 22.0% vs MMF 25.3%). Serious AEs were cardiac tamponade
(everolimus 4.4% vs MMF 1.1%), pericardial effusion/hemorrhage (everolimus
6.6% vs MMF 4.8%) and pleural effusion/hemorrhage (everolimus 2.2% vs
MMF 1.2%).
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Conclusion: De novo immunosuppression with concentration-controlled
everolimus plus reduced dose CsA in cardiac allograft recipients does not
significantly increase the risk of wound healing related events compared to
MMF-based therapy.
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EVEROLIMUS AND CYCLOSPORINE REDUCTION IN DE NOVO
HEART TRANSPLANT RECIPIENTS TRANSPLANTS: IMPACT
ON WOUND HEALING

Andreas Zuckermann 1 , Shoei-Sheng Wang 2 , Anne M. Keogh 3 ,
Heather Ross 4 , Maria Frigerio 5 , Howard J. Eisen 6 , Christoph Bara 7 ,
Guenther Laufer 8 , Maurizio Cotrufo 9 . 1 Department of Clinical Pharmacology,
University of Vienna, Vienna, Austria; 2 Division of Cardiovascular Surgery,
University of Taiwan, Taipei, Taiwan; 3 Heart Lung Transplant Unit, St Vincents
Hospital, Darlinghurst, Australia; 4 Department of Cardiology, Toronto General
Hospital, Toronto, Canada; 5 Divisione di Cardiologia Padiglione A. De
Gasperis, Az. Osp. Niguarda Ca’ Granda, Milan, Italy; 6 Division of Cardiology,
Drexel University College of Medicine, Philadelphia, USA; 7 Thorax-, Herzund Gefäßchirurgie, Medizinische Hochschule Hannover, Hannover,
Germany; 8 Department of Cardiac Surgery, Innsbruck Medical University,
Innsbruck, Austria; 9 Dipartimento di Scienze Cardio-Toraciche e Respiratorie
Sezione di Cardiologia Pediatrica, Azienda Ospelaiera Monaldi Cotugno Il
Università di Napoli, Naples, Italy

De novo use of proliferation signal inhibitors (PSIs) has historically been associated with an effect on wound healing due to their marked antiproliferative
potential. We report on the use of concentration-controlled everolimus with
standard-exposure (SE) or reduced-exposure (RE) cyclosporine (CsA) and the
incidence of wound healing related events.
Methods: Six-month data were analyzed from a multicenter, randomized,
open-label study of the safety, tolerability and efficacy of SE or RE CsA (Table)
with everolimus targeting trough levels of 3-8 ng/mL and corticosteroids in de
novo heart transplant recipients.
Results: 199 patients were randomized within 72 hours of transplantation to
receive SE (n=100) or RE (n=99) CsA from month 2 onwards. 70 patients
(35.2%) experienced adverse events (AEs) associated with wound healing,
74.3% of which (n=52) were mild or moderate. Incision-site associated AEs
(dehiscence, secretion, lymphocele, infection) occurred in 8 patients (8.0%)
in the SE group versus 11 patients (11.1%) in the RE group. AEs linked with
the engraftment procedure were pericardial effusion/hemorrhage (SE 25 [25%]
vs RE 11 [11%]), cardiac tamponade (SE 8 [8%] vs RE 3 [3%]) and pleural
effusion/hemorrhage (SE 13 [13%] vs RE 16 [16%]). Serious adverse events
were as follows: pericardial effusion/hemorrhage (SE 14 [14%] vs RE 6 [6%]),
cardiac tamponade (7 [7%] vs 3 [3%]), post-operative wound infection (2 [2%]
vs 5 [5%]) and pleural effusion/hemorrhage (1 [1%] vs 2 [2%]).
CsA C2 target ranges (ng/mL)
Standard-exposure
Reduced-exposure

Month 1-2

Month 3

Month 4-5

Month 6

1000-1400
1000-1400

800-1200
600-800

800-1200
400-600

600-1000
300-500

Conclusion: De novo concentration-controlled, everolimus-based immunosuppression with either SE or RE CsA in cardiac allograft recipients is associated with a low risk of wound healing related events.
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INCIDENCE OF CMV INFECTIONS WITHIN THE FIRST 6
MONTHS AFTER CARDIAC TRANSPLANTATION:
CONCENTRATION-CONTROLLED EVEROLIMUS VS MMF

Mario Viganò 1 , Carlo Magelli 2 , Pascale Boissonnat 3 , Iradj Gandjbakhch 4 ,
Gino Gerosa 5 , Alain Poncelet 6 , Thomas Dengler 7 , Johan Vanhaecke 8 ,
Kamal Abeywickrama 9 , Y. Amanuel Gezahegen 9 . 1 Divisione di
Cardiochirurgia, Policlinico S. Matteo -IRCCS, Università degli Studi di Pavia,
Pavia, Italy; 2 Department of Cardiovascular Surgery, Policl. S. Orsola Malpighi, Bologna, Italy; 3 Pediatric Cardiology, Hôpital Cardiologique de Lyon,
Lyon, France; 4 Department of Cardiac Surgery, Hôpital Pitié Salpétrière,
Paris, France; 5 Department of Cardiac Surgery, Padova University Hospital,
Padova, Italy; 6 Cardio-Vascular and Thoracic Surgery, Cliniques
Universitaires Saint Luc, Bruxelles, Belgium; 7 Department of Cardiac
Surgery, Univ.-Klinikum Heidelberg, Heidelberg, Germany; 8 Department of
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CMV disease is associated with the progression of cardiac allograft vasculopathy (CAV), and coronary endothelial function may be impaired during
CMV infection. CMV-negative recipients of grafts from CMV-positive donors
have a higher risk for developing CAV. The proliferation signal inhibitor (PSI)
everolimus has been shown to reduce the risk of CMV infection at 12 months
in de novo cardiac allograft recipients in a highly significant manner versus
an azathioprine-based regimen. Here we report on the 6-month incidence
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of CMV infections in de novo recipients of cardiac allografts randomized to
concentration-controlled everolimus vs mycophenolate mofetil (MMF) immunosuppression in combination with cyclosporine (CsA) and corticosteroids.
Methods: 6-month data on CMV infections were analyzed from a 12month, multicenter, randomized, open-label, non-inferiority study comparing
renal function and efficacy in de novo heart transplant recipients receiving
concentration-controlled everolimus with reduced-exposure CsA microemulsion vs MMF with standard-exposure CsA. 176 adult recipients were randomized to everolimus at an initial dose of 0.75mg BID (adjusted to target
trough level 3-8ng/mL) with reduced-exposure CsA (everolimus, n=91) or MMF
3g/day with standard-exposure CsA (MMF, n=83). All patients received corticosteroids. CMV prophylactic therapy was given to 21% of everolimus patients
and 24% of MMF patients.
Results: CMV infection occurred in 3.3% of the everolimus vs 15.7% of MMF
patients (p=0.0071). Among patients who were CMV-positive at transplant
baseline, everolimus patients had a significantly lower incidence of CMV infection reported as an adverse event versus MMF, irrespective of donor CMV
status and CMV prophylaxis.
Conclusion: De novo immunosuppression with concentration-controlled
everolimus plus reduced-exposure CsA in cardiac allograft recipients is associated with a significant reduction in the incidence of CMV recurrence/infection
reported as an adverse event compared to MMF-based immunosuppression.
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DOSE REDUCTION OF MMF DUE TO GASTROINTESTINAL
INTOLERANCE IS ASSOCIATED WITH INCREASED
REJECTION IN HEART TRANSPLANT RECIPIENTS

Paul Galiwango, Diego Delgado, Robert Smith, Heather Ross. Medicine,
University Health Network, Toronto, ON, Canada
Gastrointestinal (GI) intolerance to Mycophenolate mofetil (MMF) is common.

Session 41. Heart: Clinical immunosuppression
Purpose:: To determine rejection risk with MMF dose reduction due to GI intolerance (GI), leucopenia, or other, in heart transplant (HTx) recipients.
Methods: Retrospective analysis of consecutive HTx patients (189) treated
with MMF between1999 - 2006. MMF dosing history was examined for dose
reductions and reason. The two subsequent consecutive biopsy results were
recorded. Sustained significant rejection (SSR) was defined as ISHLT ≥ 2 on
two successive biopsies. Students T-test was used to compare rejection rates
between populations. A p-value of ≤ 0.05 was defined as significant.
Results: 80% of recipients were male, mean age at transplant was 48 years.
182/189 (98%) of patients received MMF, and 71% of these patients had MMF
dose reduced at some point because of intolerance or toxicity. The most common reasons for dose reduction were leukopenia (46%), GI intolerance (33%),
and infections (23%). The prevalence of SSR in the GI intolerant group versus
patients with no MMF dose reductions was 66% vs 35%, (p=.002). The SSR
rate was similar in patients with MMF dose reduction due to leukopenia and/or
infection versus those patients who never had a dose reduction (Leukopenia:
35% v 36%, p=1.0; Infection: 35% v 43%, p=0.5). The rate of SSR was significantly higher in the GI intolerant group versus those with dose reductions for
non-GI reasons (67% v s 35%, p=0.003).
Conclusion: MMF dose reduction due to GI intolerance was associated with a
significantly increased rate of sustained rejection compared to patients maintained on target doses or who had dose reduction for non GI reasons. MMF
dose reductions for GI intolerance require careful follow-up due to this increased risk of rejection.

