TRAPIANTO DI RENE-PANCREAS

Luigi Biancone

SC Nefrologia-Dialisi-Trapianto U
AOU Citta della Salute e della Scienza di Torino

lI Diabete Mellito (DM) di tipo 1

= Definito anche come Diabete Mellito InsulineDipendente (IDDM)
= Prevalenza globale calcolata pari a 3 pazienti ogri000 abitant

* Insorgenza ea pediatrica / giovanile

* Eziologia autoimmune (prevalenza) o idiopatica

. Distruzione selettiva delle cellulgd del pancreas endocrino

» Deficit totale di insulina e assoluta dipendenza dénsulina

esogena

* Aumento di mortalita, morbilit & e diminuzione qualita della vita
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Kidney graft survival 82% d| trapianti
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2 FIGURE 1. Patient survival and pancreas and kidney graft

survivals in the TLDM SPK, T2DM SPK, and T2DM KTA
p<0,0001 groups.

Tipi di Trapianto di Pancreas

Simultaneous Pancreas Kidney (SPK(80%)
— Nefropatia diabetica in |.R.C.

— Vantaggio immunologico (unico donatore)

— Funzione“sentinelld’ del rene

Pancreas Transplant Alone (PTA)6%)
— Frequenti e rischiose crisi Ipe / Iper-glicemiche
— Se funzionali@é renale buona

* BCrs >50 ml/min
» Proteinuria < 1 g/24h

— Miglioramento della nefropatia diabetica
(NEngJourMed1998;339:69-75.)

continua...




Pancreas After Kidney (PAK) (13%)
— Tecnica in via di abbandono
— Impedisce la recidiva di nefropatia diabetica
— Non unico donatore
Trapianti particolari (1%)
» Simultaneous Pancreas Liver Transplant (SPLT)

* Trapianti multi -organo esclusi quelli di rene
* Donatori viventi

EFFETTO DEL TRAPIANTO DI PANCREAS
SULLE COMPLICANZE

Nephrol Dial Transplant (2009) 24: Editorial Comments 2027

Table 1. Impact of glycaemic control on diabetic lesions (modified after [1])

Dhabetic lesion/investigated parameter Type of transplantation Effect Observation period Reference
Diabetic nephropathy PTA No effect S years [10
Diabetic nephropathy PTA Improved 10 years 19
Diabetic nephropathy (of the renal allograft) SPK Inhibited 2-3 years [
Diabetic retinopathy SPK Stabilized/improved 6-60 months [16
Peripheral and autonomic diabetic neuropathy SPK Improved 648 months [17
Peripheral diabetic neuropathy (action potential) SPK Improved Up to 8 years [18
Autonomic diabetic neuropathy SPK Improved 12 months [19
Peripheral and autonomic diabetic neuropathy SPK, PAK, PTA Improved 1-10 vears (20
Blood pressure, pulse pressure, cholesterol SPK Reduced 1-12 years [21
Progression of coronary artery disease SPK Decelerated 39 _\k:dl'\ (mean) 22

Left ventricular ejection fraction SPK Improved 4 years (23

SPK, simultaneous pancreas—kidney transplantation; PAK, pancreas after kidney transplantation; PTA, pancreas transplantation alone
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Microvascular Damage in Type 1 Diabetic Patients
Is Reversed in the First Year After Simultaneous
Pancreas—Kidney Transplantation
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SIT - Sistema Informativo Trapianti

Trapianti di PANCREAS — Anni 1992-2012*

W altricomb

M Pancreas

M Rene-Pancreas

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

* Dati preliminari al 31 Otto_

SIT - Sistema Informativo Trapianti

Liste di Attesa al 30 Giugno 2013*

PAZIENTI in lista d’attesa in ITALIA al 30/06/2013 :

Rene 6507 **
Fegato 947
Cuore 682
Polmone 367
Pancreas 196
Intestino 22

-

Iscrizioni rene
8095 **

** Per il rene ogni paziente pud
avere piu di una iscrizione

BWCUORL M FEGATO ® PANCRLAS ®POLMONLC ® RENEC  ® INTESTINO

* Dati SIT al 15 Luglio 20_




SIT - Sistema Informativo Trapianti

Andamento Liste di Attesa 2002 -2013*

Pazienti iscritti in lista
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Survival (%)

Category n Survival
lyear 4years

—#-5PK 6935 97% 91%

—&—Wait 5536 B7%  46%

T T T T T T T T T
12 24

Waiting time (menths)

Figure 3: Survival of patients after simultaneous pancreas and kidney transplantation (SPK) versus those

waiting for a pancreas transplant
Manth 0 is time of 5PK and entry towaiting list for those waiting for a transplant.

White SA, Shaw JA,
Sutherland DE.

Pancreas transplantation.
Lancet. 2009 May
23;373(9677):1808-17.




SOPRAVVIVENZA IN LISTA DI PTA vs PAK vs

PANCREAS TRANSPLANTA

2. Waiting-List and Post
Figure 2. Waiting-List and Postt ansplantation Patient Survival Rates, 1995-2000

Waiting-List Survival sttra ation Survival
tation Survival

Jeffrey M. Venstrom; Maureen A
2817 ! 0212817)

Survival After Pancreas Transplantation in Patients With
Diabetes and Preserved Kidney Function
ride; Kristina 1. Rother; et al.
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B Half-life Half-life: conditional on 1st year graft survival
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pas.6  Half lives for adult pancreas transplant recipients

The half-life fora transplant cohort (e.g. 2009 pancrease transplants) is the time peint in follow-up at which
50% of the transplanted grafts have failed. A conditional half life for a transplant cohortis the same calcula-
tion but limited to those who survive with function at least 1 year post-transplant.




VALUTAZIONE DEL TRAPIANTO DI PANCREAS

RISPETTO AD ALTRI TRATTAMENTI NEL
DIABETICO UREMICO

Non possibili trials randomizzati prospettici
Studi retrospettivi/di registro

Nella comparazione tra diverse modalita
trapiantologiche (es. SPK vs KA) esistono fattori
confondenti:

Legati al donatore
legati al ricevente
Numerosi altri bias (es tx sequenziali)

Importanza dei dati a lungo termine vs nuove
ere trapiantologiche

SIMULTANEOUS PANCREAS-

KIDNEY TRANSPLANT vs
KIDNEY TRANSPLANT ALONE




kidney graft survival

% Survival

=-0-=LDKT (P = 0.008)
SOPRAVVIVENZA DEL | —8—SPKT (Reference)
GRAFT E DEL PAZIENTE: | 45+ DDKT (P < 0.001)
LDKT vs SPKT vs DOKT

- ~0-=LDKT (P = 0.346)

—— SPKT (Reference)

-/~ DDKT (P < 0.001)

Young, B. Y. et al. Clin J Am Soc Nephrol 2009;4:84 5-852

(A) Patient survival after the 10th posttransplanta  tion year for recipients with a functioning kidney a llograft at
year 10 after transplantation

With Functioning Kidney at Year 10

SPK, LDK, DDK

1984-1990
SPK con > 10aa

% Patient Survival

SPK (n=202) vs LDK (n=247) p=0.001
SPK (n=202) vs DDK (n=538) p<0.001

[
10 11 12 13 14 15 16 17 18
Years

8PK =Funct PCR

Quando il
pancreas smette
di funzionare

% Patient Survival

+Funct (n=143) vs -Funct (n=59) p=0.001

4
10 11 12 13 14 15 16 17 18
ears

Morath, C. et al. J Am Soc Nephrol 2008;19:1557-156 3
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MORTALITA" CARDIOVASCOLARE DOPO DDK, LDK O
SPK NEI TRAPIANTI ESEGUITI TRA 1L 1991 E 2000

Morath, C. et al. J Am Soc Nephrol 2008;19:1557-156 3

Pre-emptive SPK transplant results in better
renal allograft outcomes

13%

reduction
in risk for
graftioss

1826 2191 2500

Israni AK, t al,AJT 2005; 5:374



IN SINTESI

The Role of Kidney-Pancreas Transplantation in Diabetic
Kidney Disecase

Drenagqio del
Pancreas

Venoso: Sistemico

Esocrino: Vescicale

Tecnica classica

quasi abbandonata

30% di conversioni

in drenaggio

Z_'.. _, \o / enterico
F £ ’;lf /. | Simultaneo
/ . pianto di rene
, e
-:?: "ﬁ' £ R

i
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Drenaggqio del Pancreas

Venoso: Sistemico

Esocrino: Enterico

Tecnica maggiormente
utilizzata oggi

pancreas posizionato

dietro il colon destro

riduzione del rischio
della sutura sul
duodeno trapiantato se
tempo di ischemia breve
(8 ore)

iper-C-peptidemia

Fase di Trapianto 2/5

Visione posteriore

P /
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40 to 80
cm

Drenaggio del Pancreas

Venoso: Portale

Esocrino: Enterico

pancreas in posizione
intraperitoneale

ke Fase di Trapianto 4/5

Tecnica Chirurgica utilizzata nel
Centro Trapianti di Torino

» Sede del trapianto

Fossa iliaca destra posizione retrzolica
» Anastomosi arteriosa

Sulla arteria iliaca comune destra con

interposizione di protesi iliaca a Y

» Drenaggio venoso

Sistemico — Tra la vena porta del graft e la vena
cava inferiore del ricevente

» Drenaggio delle secrezioni esocrine del pancreas

Via enterica — anastomos tra il duodeno del graft e
Il digiuno del ricevente




Centro Trapianti di Torino
Casistica dal 1999 a Gennaio 2014

Numero Slitgrnl
. . Pazienti Vivi Funzionanti
Trapianti . .
(insulin free)

Eventi SPK PTA SPLT PAK |Re TxP| Totale
Sfavorevoli
Perdita del 3/39 2/4 1/2 o/1 1/1 | 7/ 47
Graft

Decesso, Rigetto | Necrosi Rigetto
Rigetto Precoce 3 mesi
cronico,
Pancreat.
Calcifica

Complicanze Chirurgiche

» Necessitanti di revisione chirurgica

»~ Due revisioni (4 Pazienti)

> Ematoma retroperitoneale destro (2 casi)

> Fistola pancreatica (amilasi su drenaggio peritonda >10000
UI/L)T

> Raccolta pericavale infetta

> Colecistite e raccolta periepatica

» Una Revisione (6 pazient)

> Diastasi della laparotomia con eviscerazione (3 Cdis

> Sanguinamento dal peduncolo mesenteriale del panas
trapiantato

> Sanguinamento a livello dell'anastomosi arteriosa

> Emoperitoneo di natura non determinata

Degenza postoperatoria global@2 gg + 13 (11-73 gg)

> Nessun decesso perioperatorio




Rigetti

» Rigetti Acuti trattati

> Diagnosi Anatomopatologica su biopsia
» 2 casi Su Biopsia Renale (tutti SPK)
» 5 casi Su Biopsia Pancreatica (3 PTA, 1 PAK, 1 SPK)
> Diagnosi Clinica
» 2 casi (1 SPK e 1 PTA)
» Rigetto Cronico (2 PTA, 1 ReTxP, 1 SPK)

> Rigetto cronico persistente di 4° grado
(Drachenberg Transplantation1997;63(11):157986.)
che ha condotto alla perdita funzionale del graft

Sopravvivenza Pazienti

Curva reale di sopravvivenz
dei pazienti
Trapiantati di Pancreas
2000/2004 IPTR e UNOS

Cat n_ dprsuee
<& PEE 1112 %
m PTA 4% o

& BPK 3842 05T,

Curva di Kaplan Meier. —— bS5
1 1 1 1 0 B 12 18 24 a0 36
Sopravvwenza de.l p_a2|e_nt| del Months post-transplant
Centro Trapianti di Torino




Sopravvivenza Graft

Curva di Kaplan Meier. \
Sopravvivenza degli Organi d hat.*:.;::';;fw“m
Centro Trapianti di Torino &0 B

(intesi come pazienti liberi da Terapia insulirffica)

oL T_yrFm
# PAK MW TE
209 uFra o mm
P T

pa0.0001

0 6 12 18 24 30 36
Months post-transplant

Curva reale di sopravviven
degli Organi Trapiantati
2000/2004 IPTR e UNOS

Gruessner AC, Sutherland DE. Pancreas transplacomes for
United States (US) and non-US cases as reportibe tdnited
Network for Organ Sharing (UNOS) and the Internaaid®ancreas
Transplant Registry (IPTR) as of June 2004. CliariBplant. 2005
Aug;19(4):433-55.

IMMUNOSOPPRESSIONE NEL
TRAPIANTO DI PANCREAS




In pancreas transplantation ...

Because of the higher Careful use of diabetogenic
rejection , a more potent drugs as steroids and
Immunosopressive regimen calcineurin inhibitors is of
IS mandatory particular importance

Schmied BM et al Clin Transplant 2006;20( S 17) 44-50

SRTR & OPTN Annual Data Report 2012

48
Months post-transplant

4 5.8  Incidence of first acute
rejection among adult
patients receiving a pancreas
transplant in 20062010

URE 1. C4d siaining of peritubular capillories of o kidney allograft (o], and interacinar capill

.




Rigetto e Sopravvivenza del Graft (1 anno)

® Radiation
® Prednisone

® 6-MP . .
® Cyclosporine Emulsion

e Tacrolimus
® MMF

® Daclizumab
® Basiliximab
® Thymoglobulin
e Sirolimus
® ATGAM ® Myfortic
@ Rituximab
—@== Rejection < 12 mo ® Alemtuzumab

OFTY720
e Leflunomide

=== 1 Year Survival

‘60 ‘65 ‘70 ‘75 ‘B0 ‘85 90 ‘95 ‘00
Years

Zand M, Seminars in Dialysis, 2005

Le ere del trapianto di pancreas

1966-73|SPK e PTA P -AZA
segmentario/intero

1978-86| PAK e PTA ATGM + P +AZA

. CyA
donatore vivente ** y

1986 — |SPK, PAK,PTA ATGM + P +AZA+
94 CyA

1994-98| SPK, PAK,PTA ATGM + P +FK +
MMF

1998 SPK, PAK,PTA ATGM + P +FK +
MMF + antiCD25

Da “ Lesson learned from more than 1.000 pancreas tr  anplants at a single
institution” D. E.R. Sutherland et al Ann Surg 2001 233(4)463-501
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Wt Calcineurin Inhibltors (at tx) Anti-metabolites (at transpiant)

mTOR inhibitors

Induction agents

Sterolds

Mycophenolate

=== At transplant

= |L2-RA
T-cefl depleting
= None

1 year post-ix
At transplant

- Cydlospornine Azathiopring
O I B s e — — IR = R
93 02 06 o 98

1 year post-ix

Table 1. Effect of immunosuppressive drugs on diabetes and islet
cell function (tab001dgo)

Immunosuppressive drug

Cyclosporin

Tacrolimus (FK 506}

Corficosteroids

15-decxyspergualin
Mycophenolate mofet
Rapamycin
Leflunamide

Pravastatin

Effect on diabetes or [i-call function
Diabetogenic
Increased rate of infec! and'or malignancy
Reduces inaulin secretion (via caimodulin?)
Structural changes to i cells

Diabetogenic

Increased rate of infection and'or malignancy
Structural changes to fi cells

Diabetogenic

Reduces insulin secretion (via calmedulin?)
Imhibits insulin secretion and synthesis
Reduces numbers of insulin receptors
Reduces the affinity of insulin recepiars
Impairs glucose uptake

Activates glucoss-fres fatty acid cycles
Induces insulin resistance

Mo f-call {uzed successfully in islet cell transplantation)
Mo disbetogenic activity in vivo

Associated with disbetes development [at high dosage)

Mo islat 1 ity in animal models

Successful use in animal models




mMTOR-inibitori

sgzaddeeses

2 3 4
Years post-Tx

Kidney Graft Survival

EXE-E RN RN R

a
Years post-Tx
Pancreas Graft Survival

Long-Term Renal Transplant Function in Recipient of
Simultaneous Kidney and Pancreas Transplant

intail With Two i Fi i

ive C

Tacrolimus/Mycophenolate Mofetil Versus
Tacrolimus/Sirolimus.

Gallon, Lorenzo; Winoto, Johan; Chhabra, Darshika;
Parker, Michele; Leventhal, Joseph; Kaufman, Dixon

Transplantation. 83(10):1324-1329, May 27, 2007.
DOI: 10.1097/01.tp.0000264189.58324.91

© Pancreas Graft Survival (%)

Amarican Jourralof Tarsplantation 2012 12: 3363-3376
is nc

© Copyright 2012 The American Socieyof Transplantaion
Wiy Parocical o o

e American Sociersof Tramsplant Surgeons

doi: 10.1111/.1600.8143.2012.04235.x

Advantage of Rapamycin Over Mycophenolate Mofetil
When Used With Tacrolimus for Simultaneous
Pancreas Kidney Transplants: Randomized,
Single-Center Trial at 10 Years

G. Ciancio*, J. Sageshima*, L. Chen*,
J.J. Gaynor*, L. Hanson®, L. Tueros*,
E. Montenora-Velarde?, C. Gomez*, W. Kupin®,

Rapamycin in SPKT

G. Guerra®, A. Mattiazzi®, A. Fomoni®®, 100 bl
A.Pugliese®, D. Roth®, M. Wolf® and
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Considerazioni conclusive

Il trapianto di rene-pancreas € una opzione
consolidata nel trattamento del diabetico uremico
e ha usufruito di migliorie nelle tecniche
chirugiche di trapianto e nella terapia
Immunosoppressiva.

Diverse modalita di trapianto rene e pancreas
(SPK, PAK, PALK) sono disponibili con risultati
che sono oggetto di continue rivalutazioni.

Dai dati disponibili in questo momento il trapianto
simultaneo di rene-pancreas risulta la miglior
opzione a lungo termine per la sopravvivenza del
paziente diabetico uremico.

Basiliximab




incremento per Era della sopravvivenza (%) del
pancreas al I°anno

incremento per Era della sopravvivenza (%) del
pancreas al V°anno




Major Immunostppressive Protocols

USA Primary DD Pancreas Transplants 1/1/2000 - 6/ 672004

B TAC/AZR

IPTR 'i'[ WIS

Antibody Therapy

USA DD Primary Pancreas Transplants 1/1 /2000 - /672004

W NonDeagl. AB

IPTR "r[ NS



Table 3. CUMULATIVE INCIDENCE OF REVERSIBLE REJECTION EPISODES IN
TECHNICALLY SUCCESSFUL TRANSPLANT BY ERA AND RECIPIENT CATEGORY
P
Era 2 Era 3 Era 4 Value*
BPK (n)* (165) (108) (76)
3 months 46% 22% 13% <.0001
1 year 51% 34% 25% .001
AR (n) 46) 62 89)
3 months 41% 32% 19% 13
1 year 51% 50% 44% NS
PTA (n) (60) (28) 39
3 months 58% 41% 22% .01
1 year 78% 68% 56% .01
In each era, the incidence of rejection episodes was also significantly different between categories (P = .01)
BPK, simultaneous pancreas-kidney; PAK, pancreas after kidney; PTA, pancreas transplant alone.




Anticorpi policlonali = Thymoglobulina
Anticorpi monoclonale = anti CD 25
Ciclosporina

Prograf

Micofenolato di mofetile/acido micofenolico
Rapamicina

Azatioprina

Steroide

Tecnica Chirurgica utilizzata
nel Centro Trapianti di Torino

» Sede del trapianto
Fossa iliaca destra posizione retrzolica

» Anastomos arteriosa

Sulla arteria iliaca comune destra con
interposizione di protesi iliaca a Y

» Drenaggio venoso

Sistemico — Tra la vena porta del graft e la vena
cava inferiore del ricevente

» Drenaggio delle secrezioni esocrine del pancreas

Via enterica — anastomos tra il duodeno del graft e
Il digiuno del ricevente




Centro Trapianti di Torino
Casistica dal 1999 al maggio 20

Organi
Pazienti Funzionanti
(insulin free)

Numero
Trapianti

Eventi SPK PTA SPLT PAK [Re TxP Totale
Sfavorevoli
Perdita del 1/28 1/2 1/1 o/1 1/1 | 4/ 33

Graft

s NecrOSi .

Complicanze Chirurgiche

» Necessitanti di revisione chirurgica

» Due revisioni (3 Pazient)

> ematoma retroperitoneale destro

> fistola pancreatica (amilasi su drenaggio peritonda >10000
UI/L)1

> raccolta pericavale infetta

> Colecistite e raccolta periepatica

» Una Revisione (6 pazienti)

> diastasi della laparotomia con eviscerazione (3 Giis

> sanguinamento dal peduncolo mesenteriale del panas
trapiantato

> sanguinamento a livello dell'anastomosi arteriosa

> emoperitoneo di natura non determinata

Degenza postoperatoria globale4 gg + 14 (13-69 gg)

> Nessun decesso perioperatorio




Rigetti

» Rigetti Acuti trattati

> Diagnosi Anatomopatologica su biopsia

» 2 casi Su Biopsia Renale (tutti SPK)
» 3 casi Su Biopsia Pancreatica (1 PTA, 1 PAK, 1 SFK)

-~ Diagnosi Clinica
» 2 casi (1 SPK e 1 PTA)
» Rigetto Cronico (1 PTA, 1 ReTxF)

> Rigetto cronico persistente di 4° grado
(Drachenberg Transplantation1997;63(11):157986.)
che ha condotto alla perdita funzionale del graft

Sopravvivenza Pazienti

Sopravvivenza del Paziente

Curva reale di sopravvivenz
dei pazienti

100,00% ——w—wm Trapiantati di Pancreas
2000/2004 IPTR e UNOS
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Curva di Kaplan Meier.
Sopravvivenza degli Organi d \h't“?*“*““*"mﬂﬁwwﬂ

Centro Trapianti di Torino &0 .

(intesi come pazienti liberi da Terapia insulirffica)

Sopravvivenza Graft

Sopravvivenza del Graft #PAK W T

e
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TABLE 1

[F- Cuantiative patient charactersies
TIDM SPK T2DM SPK TIDM KTA
=195) (n=21) n=32)
Mean o Mean s Mean D »
Recipient age, v a6 92 530 59 5 <001
PR, % 24 ol 36 e 05 0424
[Donor age, ¥ 313 08 342 nz 524 <0001
e, he 131 31 156 35 155 0,001
|waiting time, mo 62 71 76 91 248 <000
BA1, kgim’ 24 3 251 £ 86 <0
[Cholesterol, me/dt 195 a5 188 50 e 75
[Teigycerides, merdL w7 ® 144 0 ) 6221
DL, mgidL 59 E st 1 53 067
A 108 ® w2 4 " 601
[systolic biood pressure, mm Hg 131 n 18 1 138 amd
[Diastoiic blaod pressure, mm Hy 7 7 a2 9 E <00
[Fbate pretransplantation, % 2. 86 15 0067
g ot onsel, ¥ ] ¥ 378 67 84 o0 000
[B. Qualitative patient characteristics TIDM SPK. n (%) “T2DM SPK, n (%) T2DM KTA, n (%) »
[Gender
Male 130 (666) 17 (809) 19(304) <00
Female 65 (334) 4090 308
A rterial ohstructive disease
Yes 46 (2380 16(76.2) 19(59.4) <001
Yo 149 (76.4) 5(238) 13 (406)
Retinapathy
Yes 26 (134) 16 (76.1) 16(50.0) <0001
No 169 (86.6) 5(239) 16 (50.0)
INeuropathy
Yes 15(72) 15 (714 50156 <0001
No 180 (92.39) 6(38.6) 27 (84.4)
INephropathy
Yes 195 (100) 21 (100) 32(100) NA
Ner ool 000 001
[Number of antibypericnsive drugs
o 66 (339) 00 (o) <00
1 75 (38.3) 5(238) 5056
2 41 (218) 5(238) 17 (531)
3 12 (61) 8081 5050)
4 1035) 3043 2(63)
[Coronary heert discase
Yes 59 (303) sy 26 (@1.2) <0001
No. 136 (69.7) 9 (529) 5088
[cABGHstent
6031) 2(95) 18(362) <00
No 189 (96.9) 19 (90.5) 14 (438)
ByIL i T, cohdisbernic tim HDL, high- ipoproscias KT, T
- enie lipoprotetn; A, not applcsbles PR, panel rescive amibodies; SPK. simultameois pancress Kidney: TION, type 1 diaetes mellus: T2DA(
e 2 disbes i,
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TABLE 1 Quantitative and qualitative patient
characteristics at baseline according to study group
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TIDM SPK, n (%) TZDM SPK, n (%) T2DM KTA, n (%] F . . N
Ce Kidney Ti for

[Surgical complications Patients With End-Stage Nephropathy Caused by Type-

Male 38(185) 71(33.3) 8125) 0.294 2 Diabetes Mellitus.

Female 157 {80.5) 14(66.7) 24475) Margreiter, Christian; Resch, Thomas; Oberhuber,
[Acute rejection Rupert; Aigner, Felix; Maier, Herbert; Sucher, Robert;

es 18 (%.3) 2110.0) 34 0,99 Schneeberger, Stefan; Ulmer, Hanno; Bosmuller, Claudia;

Na 177 (9.7 18 (80.0) 29 {%0.6) Margreiter, Raimund; Pratschke, Johann; Ollinger,
infections complications Robert

Yes 324183 4119.0) 91289 027z

Mo 154.483.7) 17:451.0) (713 Transplantation. 95(8):1030-1036, April 27, 2013.
DG pancress } DOI: 10.1097/TP.0b013e3182861945

Yes 32{16.4) 3{15.0) NA 0.872

No 163 (83.5) 17 (#5.00
OGE kidney

Yes 24(123) 3{15.0) 19 {59.4) =0.001 TABLE 2 Clinical data of the study groups

No 171 (87.7) 18 185.7) 13 (40.6)
[Steroid-free after 12 months

Yes 150 (76.9) 13 {61.9) =0.0001

No 410381)
|- peptide at discharge, mean (SB), ng/ml. 42021 2 0131
|Creatinine at discharge, mean (S, mg/dlL L1i03) 19{1.3) 0021

DGH, delayed graft funcrion; KTA, kidney transplant alome: NA. not applicable: SPK, simultancous pancreas-kidney; T1DM, type | dinbetes mellitzs
[E20M, tppe 2 diabeses mllinus.
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TABLE 3

TIDM SPK. % TIDM SPK, % TIDM KTA, % F s N Kidney T ion for
Patient survival Patients With End-Stage Nephropathy Caused by Type-
Iy bl M3 &1 gLy} 2 Diabetes Mellitus.
3y 94.2 801 70.2 Margreiter, Christian; Resch, Thomas; Oberhuber,
Sy 96 80.1 2 Rupert; Aigner, Felix; Maier, Herbert; Sucher, Robert;
Pancreas graft survival Schneeberger, Stefan; Ulmer, Hanno; Bosmuller, Claudia;
NEF DE HLED How DG HCID De Margreiter, Raimund; Pratschke, Johann; Ollinger,
Iy 9e 932 810 019 0,35 Robert
3y 854 891 759 Na
Y i Lo 759 Transplantation. 95(8):1030-1036, April 27, 2013.
ey mlt prbial ) . . . | DOI: 10.1097/TP.0b013e3182861945
NCFD Do NCFD DC NCFD DC NCFD D)
1y 859 98.4 B3.7 0.2 777 0.6 “0.0001 LXE
893 W5 B4 902 a4l 6
ne i ks M 27 W TABLE 3 Summary of patient and graft survival rates
DC, death-censored; KTA, kidney transplant slne; NA, not applicable; NCFD, not censored fior death; SPK, simaftanons pancreas- kidney; T1DM, type |
Wiabetes melfitug TIDM, type 2 diabetes mellitus.
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TABLE 4

TIDM SPK, n (%] T2DM SPK, n (%]} T2DM KTA, n (%] s . Kidney T ion for
[Cause of death Patients With End-Stage Nephropathy Caused by Type-
M 9 (4.6} 110.5) 8125 2 Diabetes Mellitus.
Malignancy 420 Lin Margreiter, Christian; Resch, Thomas; Oberhuber,
Pulmanary infection 40201 411251 Rupert; Aigner, Felix; Maier, Herbert; Sucher, Robert;
Sepsis 420} (RERY) Schneeberger, Stefan; Ulmer, Hanno; Bosmuller, Claudia;
Stroke 24 = Margreiter, Raimund; Pratschke, Johann; Ollinger,
Hemorrhage 11051 Robert
[Cause of pancress graft loss
Septut G, 18433} A ek Transplantation. 95(8):1030-1036, April 27, 2013.
Rejemion. 2458 Lita) DOI: 10.1097/TP.0b0133182861945
Thrombosis 9 (4.6} 2(9.5)
Graft infection 3151 147
Bleeding 105} —
Pancreatitis — 1 (471 TABLE 4 Causes of death and causes of graft loss
[Cause of kidney graft foss
Patient death 17 (8.8} 4119 9(273)
Rejection 19.{9.7) 3143} 319.3)
Thrombaosis — -
Infection [RE ] [REAY]
Recurrence of GN ! ==
Hemorrhage - -
Primary nonfunction s — 393
GN, gamerulonephritis; KTA, kidney transplant alone; MY, myvcardial infasctinn; MA, not applicable; $PK, similtaneois pancosas-Kidney; TIDM, type |
Wiabetes melfitus TIDM, rype 2 diabetes meflinas
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TABLE 1

SPK (n=123) PAK (n=49) P
Pancreas-After-Kidney Versus Synchronous Pancreas-
Donor age (yr) 30.1£10.8* 22.9+10.2 0.0001 #iel:'r'"e;:suks fon: C ison of Intermediate-
Male (%) 63.7 55.6 NS Bazerbachi, Fateh; Selzner, Markus; Marquez, Max;
CMV posi[ive (%) 123 39.6 NS &orgkate, Andrea; McGilvray, lan; Schiff, Jeffrey; Cattral,
i g arl
Weight (kg) 72.1£14.5 67.5£12.9 NS Transplantation. 95(3):489-494, February 15, 2013.
Kidney CIT (h) 8.5+2.7 N/A N/A DOI: 10.1097/TP.0b013e318274abla
Kidney WIT (min) 32.3+10.8 N/A N/A
Pancreas CIT (h) 10.2+2.6 9.242.8 NS
Pancreas WIT (min) 31.8+7 32.849 NS
Recipient Age (yr) 41.747.5 43.846.9 NS TABLE 1 Donor and recipient characteristics
Male (%) 63.4 55.1 NS
CMV positive (%) 37.2 40.8 NS
BMI (pre-tx) 25.4£3.9 26.6+3.8 NS
LD kidney grafts (%) 0 65 <0.05
Years of diabetes 29.316.9 32.847.1 0.004
Peak PRA (%) 8+16.9 11.7£19.5 NS
HLA mismatches 4.6x1.1 4.2£1.6 NS
CMV mismatches (%) 27.6 224 NS
Pancreas F/U (mo) 48.99+26.99 42.61+29.44 NS
Patient F/U (mo) 52.64+25.5 46.04£28.16 NS
Induction: ATG (%) 77 98
Basiliximab (%) 20 2 0.0046)
None (%) 3 0
Steroids withdrawn (n) 16 7 NS
* + values are mean + standard deviation.
A . -~ . A
© 2013 Lippincott Williams & Wilkins, Inc. Published by Lippincott Williams & Wilkins, Inc
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Health

SPK PAK P -After-Kid Vi Synchi P
ancreas-After-Kidney Versus Synchronous Pancreas-
(n=123) (n:49) P Kidney T ion: C ison of Intermediate-
Term Results.
Bazerbachi, Fateh; Selz_ner, Markus; Marquez, Max;
LOH (medlan [range] ) (daYS) 11 ( 5_96) 9 (5_29) 0.006 ”:lAC;rrgkate, Andrea; McGilvray, lan; Schiff, Jeffrey; Cattral,
Overall complications (%) 44.7 28.6 0.51 Transplantation. 95(3):489-494, February 15, 2013.
DOI: 10.1097/TP.0b013e318274abla
Abscess (%) 5.7 2 0.3
Gastrointestinal bleeding (%) 8.9 2 0.1
Myocardial infarction (%) 6.5 0 0.06
= TABLE 2 Complications during first 3 months after
Cerebrovascular accident (%) 0.8 0 0.5 transplant
'Wound infection (%) 4 2 0.36
Delayed kidney graft function (%) 8.9 N/A N/A
Urinary tract infections (%) 17.9 18.4 0.9
Sepsis (%) 4.1 2 0.5
:::’VWOHEI‘S Kluwer OvidSP © 2013 Lippincott Williams & Wilkins, Inc. Published by Lippincott Williams & Wilkins, In 3
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100 Pancreas-After-Kidney Versus Synchronous Pancreas-
T Kidney Ti i C ison of Inter iate-
% Term Results.
E o BO Bazerbachi, Fateh; Selzner, Markus; Marquez, Max;
=2 E Norgate, Andrea; McGilvray, lan; Schiff, Jeffrey; Cattral,
2 ok 2 60 Mark
= ~ T lantation. 95(3):489-494, Feb 15,2013.
g iy E 40 DO L0 b ok semmaranaie Y
o P00t 3
s = p=0.001 20
] | 10,002 d
pre-x 1 3 5 1 3 5
Years After Transplantion Years After Transplantion
FIGURE 1. Kidney graft evaluation. A, Serum creatinine
levels before and after pancreas transplant in SPK versus
PAK recipients. B, MDRD eGFR values after pancreas
transplantation in SPV versus PAK recipients.
:::)uWolters Kluwer OvidSP © 2013 Lippincott Williams & Wilkins, Inc. Published by Lippincott Williams & Wilkins, In 4
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FIGURE 2 . Pancreas graft evaluation. A, OGTT results in
SPK versus PAK recipients, at years 1, 3, and 5 after
pancreas transplant. (Left) Blood glucose levels at
baseline (0 hour) and 2 hours after administration of 75
glucose load. (Right) Serum insulin levels at baseline (0
hour) and 2 hours after administration of 75 glucose
load. B, HbA1c ratio during follow-up in SPK and PAK
recipients. C, Serum amylase levels during follow-up in
SPK versus PAK recipients.
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TABLE 1
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Zero-Mismatch Deceased-Donor Kidney Versus
Simultaneous Pancreas-Kidney Transplantation.
Kamgar, Mandana; Huang, Edmund; Kamgar,
Mohammad; Nata, Naowanit; Leeaphorn, Napat;
Kalantar-Zadeh, Kamyar; Bunnapradist, Suphamai

Transplantation. 94(8):822-829, October 27, 2012.
DOI: 10.1097/TP.0b013e31826334a6
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Unadjusted P +Recipient Factors® P +Donor Factors® P +Transplant Factors™ P
Feenr feath Zero-Mismatch Deceased-Donor Kidney Versus
: : 4 Simultaneous Pancreas-Kidney Transplantation.
(IMMDDK Refeeence — Reference — Reference — Reference - Kamgar, Mandana; Huang, Edmund; Kamgar,
MMDDE 194 (1.27-2.95)  0.002 1.82 (1.20-2.77) 0005 175 (LI5-2.66)  0.01 L73 (1.14-204) 0.01 Mohammad; Nata, Naowanit; Leeaphorn, Napat;
OMMSPE 1,39 (0.84-232) 0,20 141 (0.85-2.34) 0.9 150 (090-251) 012 1,59 {095-2.65) 07| Kalantar-Zadeh, Kamyar; Bunnapradist, Suphamai
MMSFK LI90.80-1.77) 088 122 (0.82-181) 033 127 (085 0.23 1,35 {0.90-2.02) .14 .
ZhapLDK 073 (0.39-1.38) 0,34 079 (042-1.48) 046 076 (0.40- 039 (.85 (045-1.61) 0.6 Eglrfslpéa{gg‘;%; %ﬁ%lféseéz{gggég:;gbe’ 27,2012,
Non-ZhapLDK  L10(D73-167) 063 LI7 (077-177) 047 LI2(0.7: 0.60 1.28 {0.83-1.96) 0.27] el .
[orverall kidney loss
OMMDDE Reference - Reference — Reference - Reference -
MMDDE 150 (L11-202) 001 145 (LO7-196) 002 138 (L02-186) 004 137 (L0I-L8S) 004
OMMSPK 0597 (066-143) 089 096 (0.66-144) 090 106 (0.71-1560 078 L1 (0.75-1.64) (160
MMSPE 1.06 (0.60-1.41) D66 105 (079-139) 072 LI2(084-149) 042 117 {0.88-1.56) 0.27]
ZhapLDK 066 (042-L04) D07 069(043-108) 011 065(0.41-104) 007 070 (0.44-1.12) 0.13)
Non-ThapLDK LI (0.76-1.37) 180 104 (0.78-141) 077 098 (073-133) 092 106 {0.78-1.44) 70| TABLE 2 Cox analysis of risk factors for patient death and
Death-esnsored Kidney loss kidney graftloss
OMMDDK Reference Reference Reference
MMDDE 132 (085-1.99) 017 1,32 (0.87-1.98) 0.28 1.24 (0.82-1.87) 0.30)
OMMSPK L83 (D48-1.42) D49 082 (0.48-1.41) 0.89 (0,52 0.67 0.93 {0.54-1.60) 80|
MMSPE 123 (D.84-1.78)  D.28 117 (0.80-1.70) 127 (0.47-1.85) 022 132 {090-1.93) .15
2haplDK 0,66 (035-1.20) 017 0.66 (0.36-1.22) 0.62 (04116} 014 0.66 (0.35-1.23) 0.19)
Non-2hapLDK 103 {0.70-154) 087 1,02 (0.70-1.53) 095 (063143} 0.81 1.00 {0.67-1.52) 0.9

Bold values indicate P<0.05.
* Adjusted f secipient age, rucerethnicity, gender, BMI, procmptive; and PRA.
* wiusted for all of the above plus dunar age, racelethnicity, gender, BML and hypertension,

“ Adjusted for all of the above plus induction therapy. IR UNSEApPTYion therapy, CMV serostatus, transplant year, and transplant region.

OMMDDE, kidaey transplant from 2000 HLA mi d donors, OMMSPK, kiduey-p
ldowors; 2hapLOK, kidney transplam fram Iwmgdwwrsmnrmg) haplorypes with recipicnts MI bady mass index; CMV, criomegalavir:
wy-pancreas transplant from deceased
on-2hapLDK, kidney transplant from non-HLA mmm\ iving donors; PRA, panel sesctive antibody.

Hdigroe of HLA misenatch with recipients:

transplant from eero HLA mismatched deceased]
MDD, kid
ors with anyf
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Complicanze del DM e Terapia
medica

» Complicanze
Acute
» Coma iperglicemico / ipoglicemico
Croniche
. Nefropatia — Insufficienza Renale Cronica— Dialisi.

» Cardiopatie, neuropatie, infezioni, oculopatie.
» Terapia medica
Schema Convenzionale (in disuso) Hb1Ac 9% NEJM
Schema Intensivo (quadriniettivo) Hb1Ac 7% 32199?%:

Alternativa — Trapianto di Pancreas|°77-986.

TRAPIANTO DI PANCREAS

DOPO TRAPIANTO DI RENE DA
DONATORE VIVENTE




SOPRAVVIVENZA DEL RENE SPK vs PALK vs LDKT

Pancreas After Living Donor Kidney Versus Simultaneous
Pancreas-Kidney Transplant: An Analysis of the Organ
Procurement Transplant Network/United Network of Organ
Sharing Database.

Poommipanit, Neda; Sampaio, MS; Cho, Yong; Young, Brian;
Shah, Tarig; Pham, Phuong-Thu; Wilkinson, Alan; Danovitch,
Gabriel; Bunnapradist, Suphamai

Transplantation. 89(12):1496-1503, June 27, 2010.
DOI: 10.1097/TP.0b013e3181dd3587

Overall kidney graft Survival (%)
Death censored kidney graft Survival (%)

12 24 36 48
Months Post-Transplant

12 24 36 48

Months Post-Transplant

No at risk

PALK 807 755 669 547 403 283 755 669 547 403

SPKT 5580 4457 3527 2737 2057 1453 4457 3527 2737 2057
L4
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SOPRAVVIVENZA DEL PANCREAS SPK vs PALK

Pancreas After Living Donor Kidney Versus Simultaneous
Pancreas-Kidney Transplant: An Analysis of the Organ
Procurement Transplant Network/United Network of Organ
Sharing Database.

Poommipanit, Neda; Sampaio, MS; Cho, Yong; Young, Brian;
Shah, Tarig; Pham, Phuong-Thu; Wilkinson, Alan; Danovitch,
Gabriel; Bunnapradist, Suphamai

Transplantation. 89(12):1496-1503, June 27, 2010.
DOI: 10.1097/TP.0b013e3181dd3587

-Trombosi
-Rigetto

Overall pancreas graft survival (%)

Death censored pancreas graft survival (%)

12 24 36 48 12 24 36 48
Months Post-Transplant Months Post-Transplant

541 266 166 54 396 266
g 4 v}
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SOPRAVVIVENZA DEL PAZIENTE SPK vs PALK vs LDKT

Patient Survival (%)

BO7 7.
5580 4522
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Patient Survival (%)

0 12 24 3% 48 60

Months Post-Transplant

807 671
5580

553 413 2% 17T}
3365 2770 2098 1488 913
2uk [5id a7 373

2010 Lippincott

Patient Survival (%)

Pancreas After Living Donor Kidney Versus Simultaneous
Pancreas-Kidney Transplant: An Analysis of the Organ
Procurement Transplant Network/United Network of Organ
Sharing Database.

Poommipanit, Neda; Sampaio, MS; Cho, Yong; Young, Brian;
Shah, Tarig; Pham, Phuong-Thu; Wilkinson, Alan; Danovitch,
Gabriel; Bunnapradist, Suphamai

Transplantation. 89(12):1496-1503, June 27, 2010.
DOI: 10.1097/TP.0b013e3181dd3587
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Pancreas-After-Kidney Versus Synchronous Pancreas-
Kidney Ti i C i It
Term Results.

Bazerbachi, Fateh; Selzner, Markus; Marquez, Max;
Norgate, Andrea; McGilvray, lan; Schiff, Jeffrey; Cattral,
Mark

of Inter -

Transplantation. 95(3):489-494, February 15, 2013.
DOI: 10.1097/TP.0b013e318274abla

FIGURE 3 . Kaplan-Meier plots after pancreas
transplantation in SPK versus PAK recipients. A,
Rejection-free survival of kidney and pancreas grafts in
patients who received ATG and basiliximab. B, Rejection-
free survival of kidney and pancreas grafts in patients
who received ATG. C, Death-uncensored pancreas graft
survival. D, Death-uncensored kidney graft survival since
pancreas survival. E, Patient survival.
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FIGURE 1

Zero-Mismatch Deceased-Donor Kidney Versus
Simultaneous Pancreas-Kidney Transplantation.
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FIGURE 1 . Kaplan-Meier survival curves. A, Patient
survival; B, Overall kidney survival; C, Death-censored
kidney survival.
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SIT - Sistema Informativo Trapianti

Flussi Lista di attesa 1/1/2012 — 31/12/2012

Pancreas

Ingressi in lista nel
periodo dal 1/1/2012 al
31/12/2012

89

TOTALE PAZIENTI nel periodo dal 1/1/2012 al 31/12/2012

324

Pazienti iscritti al
1/12/2012

235

3

( Pazientiiscritti al 31/12/2012 Pazienti USCITI DI LISTA
nel periodo dal 1/1/2012
Tempo medio di attesa 205 al 31/1 2/2012

in lista:
2,9 anni
<
TRAPIANTI: 67

—> | Altra causa: 50
Tempo media di attesa al trapianto: 1 anni

o | DECESSI: 2 I
IsL: 28,5%

ISLT: 20,7% g mortalita in lista: 0,6% E

: humero lumero iscritti inizio anno 0 - q
FXQIT: IX /(N iscrittiinizia L il g Dati SIT al 3 Marzo 2013

SIT — Sistema Informativo Trapianti

Incluse tutte le

combinazioni
Pancreas Polmone
Tempo medio di attesa " "
dei pazienti in lista 3,01 anni 1,93 anni
% mortalit ain lista 0,85% 14,29 %
FONTE DATI: Dati Sistema Informativo Trapianti ::‘ e *Dati al 07 Luglio 2010




