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SIT - Sistema Informativo Trapianti i

Centro Mazionake Trapianti

Trapianto di RENE CADAVERE — Attivita per centro trapianti

Incluse tutte le Ctx  [lotale Rene |
[ ] | Anno 2023: 1898 l — 2
Mi-Miguarda®* 125
~

combinazioni
Bologna 100

Torino: 214 + Novara 58 ===
trapianti rene e
Biopsie 99/denatori S

Ancona

(99/ 272 36%) Coroams

Rm-Tor Vergata

sS4

54

48

47

44

44

Genova 43

Rm-Gemelli 43

WVicenza 40

Varese ar

Siena 34

L"Acquila 33

Rm-B. Gesu 23

Cagliari 32

Rm-San Camillo 32

Modena =]

Pisa 27

Pavia 23

Reggio Calabria 23

o Pa Civico 19
Catania 18

Traplant Rene MNa-Federico Il 7
4- 23 Salerno 7

X Padova Pediatrico 13
119 - 138 Rm-Sapienza 11
Cosenza 10

Perugia 6
195 - 214 - Torino Pediatrico 4
*42 wx di rene cad (di cui 4 rene-pancreas) in comvenzione

con Mi- 5.Raffaele

Fonte dati: SIT
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Mi-Niguarda 89
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' Ancona 45
M \ Genova 45
\ L'Aquila 42
i Rm-Tor Vergata 41
Rm-San Camillo 41
Novara 39 L

5 . Mi-Policlinico 39

. . N R
traplanti rene Y FT0 — =
M § i 2 7 g:;l?ari :g
Biopsie 98.donator| gf‘; {; g:??\ -
'
\

1
Y ?ﬂ‘\\ Modena 34
/ / ! Pisa 32
(98/247 40%) ) N, A 2
| "_\ Vicenza 31
1 Na-Federicoll 31
= £ Rm-Sapienza 28
% Rm-B. Gesu 27
) Catania 7

ykkcf Salerno 26
s - Pavia 24
- E/r Reggio Calabria 15
115 - 134 b g Cosenza 14

™~

— 2 :::l:;; Pediatrico 15:',
189 - 208 » 4 Torino OIRM 4
*1 tx rene in convenzione con Basilicata
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LIMITI DELLA BIOPSIA RENALE PRE

-TRAPIANTO

VSCARSO VALORE PREDI

TTI

VO SULL

Calculation and applications of composite histological and clinical-histological scores
Reference Calculatiol Range Developm Clinical Ap
“Pirani Score” Pirani et al; Remuzzi et al; gs +cCt+cCi+cv(gs0% =0, <20% = 1; 0-12 Clinical judgment Associates with graft failure, but poor predictive
Karpinski et al®®%” 20-50% = 2; >50% = 3; ct, ci and cv scores are performance o Used In some centers for decisions on
not in full concordance with Banff grading) dual kidney transplantation, despite unclear waitlist effects.
Aancor et an gs + Ct+ Ci +cv +ah (gs 0% = 0; 1-10% = 1; 0-15 Clinical judgment Associates with graft function up to 1 y posttransplantation,
171-20% = 2; >20% = 3) and with a composite of graft failure and graft functional
decline.”” The predictive performance is unclear.
CADI Ortiz et al®? gs + Gt + Ci + cv + mm + i (@s 0% = O; 0-18 Clinical judgment Associates with posttransplant CADI and could be used
1-15% = 1; 16-50% = 2; >50% = 3) as baseline for posttransplant comparison as ACADI
correlates with graft function up to 2 y after transplamanon
Association with graft failure was not evaluated.”
“Chronicity Index” Sund et al®® gs + if/ta + cv + ah + i (gs score = combination 0-15 Clinical judgment Not established.
of global glomerulosclerosis and grades of sclerosis
in preserved glomerul))
“Total Chronic Banff Score” Snoeijs et al®' cg + mm + ct + ci + cv + ah + 0-21 Clinical judgment Associates wrth graft failure, but the predictive performance
gsfraction x 3 (gsfraction = O to 1) is poor.??
“CIV Score” Balaz et al®® ci + cv 0-6 Modeling Assomates with delayed graft function, but the predictive
performance is poor.®?
“Donor Chronic Lopes et al*? Ci+cv+gs (@ss10% =0;>10% =1) 0-7 Modeling Associates with graft function and graft failure,”’“”
Damage Score” but the predictive performance is poor.”
“MAPI Score” Munivenkatappa et al** ah (absent = O; present = 4) + periglomerular 0-15 Modeling + independent Associates with graft failure, but the pradcctve
fibrosis (absent = 0O, present = 4) + arterial validation performance is moderate at best,”
wall-to-lumen ratio (<0.5 = 0; = 0.5 = 2) + scar
(absent = O; present = 3) + gs (<15% = O;
> 15% = 2)
Clinical-histological scores
“Paris Composite Score* Anglicheau et al®® donor creatinine (<750 pmol/l. =0; 2150 pmol/'L) 0-2 Modeling + independent  Associates with eGFR at 1 y after transplantation, and with
(for donors = 50 years) and/or donor hypertension (@bsent O; validation graft failure. The predictive performance is good for eGFR
present = 1) + gs (gs <10% = 0; 210% = 1) at 1y, but poor for graft failure.®®
“Leuven Donor Risk Score” De Vusser et al”? donor age (vears) + gs + 3 x if/ta V=53 Modeling + independent Associates with graft failure. The predictive performance
@s <10% = 0; 210% = 1) validation for graft failure is moderate.””
gs, glomerulosclerosis; ct, Banff tubular atrophy grade; i, Banff interstitial fibrosis grade; cv, Banff arteriosclerosis grade; |, ] grade; mm, matrix increase grade; cg, transplant glomerulopathy grade; if/ta, Banff interstitial fibrosis/tubular atrophy grade. !

estrema eterogeneita metodo biopsie/score ecc.|

ou

(Transplantation 201 6;100: 1425-14309)
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E POTENZI ALI TAG DEL L ATRBRIADPG |

1) Quando fare la biopsia renale?

2) Come effettuare e processare la biopsia?
3) Come valutare la biopsia?

4) Come interpretare i risultati?

5) Elementi addizionali oltre lo score..

6) Come utilizziamo i risultati per allocazione..

A




ET = extraction time*

CIT = cold ischemia time
WIT = warm ischemia time*
AT = anastomosis time*

Close lamps = Open clamps
Living donor 'E AT | Reperfusion

*warm ischemia
*cold ischemia, except in living donors

Pre-implantation Post-reperfusion

biopsy biopsy
Close clamps @ Open clamps
DBD IIIH Reperfusion

e 1 N 1 5
| I I

Procurement Pre-implantation Post-reperfusion
biopsy biopsy biopsy

(Transplantation 2016;100: 1425-1439)

1) QUANDO FARE LA
BIOPSIA?

TORINO:
procurement
biopsy




- Better representation of interstitial fibrosis and

(Trans plantation 2016:100: 1426-1439) 2) COME EFFETTUARE E PROCESSARE LA
BIOPSIA?

Wedge biopsy ,
- Evaluation of the subcapsular zone - A Pr (o) f (0] dl almﬁn@@ mm

- Overestimation of ischemia injury B
- Overestimation of glomerulosclerosis (Ottlmale 7-9 mm)
- Underestimation of arteriosclerosis . . . . .- .
per garantire la presenza di vasi arteriosi di grosso calik:
A SCORE VASCOLARE

A Diametro di 3 mm
A Tasso non idonei 1%vs 17%agobiopsie
Core needle biopsy

- Evaluation of the complete cortex
- Better estimation of ischemic injury
- Presumably higher risk of bleeding?

- Risk of inaaequafe 5|opsy By sampling meaulla
———

Skin punch biopsy

TORINO: PUNCH BIOPSY dal 2020
(prima core needlebiopsy) Eissazione in Serra

tubular atrophy than wedge biopsy
- Better evaluation of arteriosclerosis

- Presumablx lower risk of bleedins?

- Very limited experience

CONGELATORE
In urgenza PAS/TRICROMICA

Definitivo PTAH/AFOG (depositi immuni/necrosi)




(Trans plantation 201 6;100: 1425-1439) 2) COME EFFETTUARE E PROCESSARE LA
BIOPSIA?

Wedge biopsy
- Evaluation of the subcapsular zone
Overestimation of ischemia injury

~ DTS g US SURVEY T OPO (organ procurement organization)

Underestimation of arteriosclerosis

What percentage of procurement biopsies for kidneys evaluated at

your centfer are needle core vs wedge biopsies? (N = 94) % (m)
100% Needle core 10 (9)
75% Needle core/25% wedge 11 (10)
Core needle biopsy 50% Needle core/50% wedge 23 (22)
- Evaluation of the complete cortex
- Better estimation of ischemic injury 25% Needle core/75% wedge 22 (21)
- Presumably higher risk of bleeding? 100% We 34 (32)

Risk of inadequate biopsy by sampling medulla

What percentage of procurement biopsies for kidneys evaluated at your
center are processed as frozen section vs. permanent section?

Skin punch biopsy (N =92) Y% (1)
- Better representation of interstitial fibrosis and .

tubular atrophy than wedge biopsy 100% Frozen section 47 (43)

- Better evaluation of arteriosclerosis 75% Frozen section/25% permanent section 10 (9)
- Presumably lower risk of bleeding? 50% Frozen section/50% permanent section 13(12)

- Very limited experience

25% Frozen section/75% permanent section 21 (19

100% Permanent section 10 (9)

Kidney Int Rep (2022) 7, 1268-1277



TORINO: KARPINSKI SCORE MODIFICATO

w N - O

3) COME VALUTARE LA
BIOPSIA?

DONATORI DI RENE Criteri perdefinire la gravita dellelesioniDANNO CRONICO

Parametri considerati score

- sclerosiglomerulare globale 0-3 Fino al 2023

- atrofia tubulare 0-3 * (<5% = 0) Pre consensus
- fibrosi interstiziale 0-3 *(<5% =0) L

- dannovascolare 0-3 7 " (!

arterio-arteriolosclerotico

: nessunaesione
: < 20% ditessutocoinvolto o lieve ispessimentgparete dei vasi
: 20-50% di tessutocoinvolto o moderatoispessimentadella parete dei vasi

Karpinski J et al Transplantation 1999

: > 50% ditessutocoinvolto o graveispessimentadella parete dei vasi con occlusionedel lume



| 4é) COME INTERPRETARE |

RISULTATI?
RI PRODUCI BI LI TAb

V Nefropatologi migliori dei patologi generalionc a |

D

E

Pre-implantation kidney biopsy: value of the expertise in determining
histological score and comparison with the whole organ on a series
of discarded kidneys

llaria Girolami' - Giovanni Gambaro? - Claudio Ghimenton' - Serena Beccari' - Anna Calid' - Matteo Brunelli' -

Journal of Neph rology (2020) 33:167-176 Luca Novelli® . Ugo Boggi® - Daniela Campani® - Gianluigi Zaza? - Luigino Boschiero® . José Ignacio Lépez” -

Guido Martignoni’® . Antonia D’Errico® - Dorry Segev'® . Desley Neil'' . Albino Eccher’

Remuzzi score

oo m7 or higher

oy aortower 82,7% wedge

o | 68% paraffina rapida
o Bx, on-call general Bx, specialist Discarded organ 32% _froz en

Fig. 2 Distribution of total Remuzzi scores according to the on-call
general pathologist, specialist pathologist. and discarded organ



4) COME INTERPRETARE I RISULTATI?
RI PRODUCI BI LI TA6 DEI PATOLQGI é

The reproducibility and predictive value on outcome
of renal biopsies from expanded criteria donors

M. Antonieta Azancot', Francesc Moreso', Maite Salcedo?, Carme Cantarell', Manel Perello’,
Kidney International (2014) 85, 1161-1168;

a 110 o P=NS b 110 ‘
100 | . 100 —P=0.07— I
90 . | 90 . P<=0.01 I
- o o — P=0.05—
2 80 | . o - 80 - 8
5 70 T Z 70 °
wedge = 60 7 T 60 | :
processazione | 50 | - |V IMPORTANZA DEL
rapida g | o T TRAINING:
S - T g EXPERTISE
& 301 3 | Lo 30 é NEFROPATOLOGICA
20' (=] B 20' o
A 10- ° o | 10- ° °
0 0
=3 4—5 6—7 =3 4—5 6—7

On-call pathologists Transplant pathologist




4) COME
INTERPRETARE |
RISULTATI?

pathology practice: a systematic review

Albino Eccher'?

Artificial intelligence applications for pre-implantation kidney biopsy V INTELLIGENZA

Journal of Nephrology (2022) 35:1801-1808

Ilaria Girolami' - Liron Pantanowitz? - Stefano Marletta® - Meyke Hermsen? - Jeroen van der Laak* - Enrico Munari® - D | G | TAL PAT HO LOG Y

Lucrezia Furian® - Fabio Vistoli” - Gianluigi Zaza® - Massimo Cardillo’ - Loreto Gesualdo' - Giovanni Gambara'' .

ARTIFICIALE

Automated assessment of glomerulosclerosis and tubular atrophy using

deep learning Computerized Medical Imaging and Graphics 90 (2021) 101930

Massimo Salvi™*, Alessandro Mogetta®, Alessandro Gambella ”, Luca Molinaro °,
Antonella Barreca, Mauro Papotti ¢, Filippo Molinari ®

¥

Article Electronics 2020, 9, 1644; doi:103390electronics9101644

Karpinski Score under Digital Investigation: A Fully

V TELEPATOLOGIA

Automated Segmentation Algorithm to Identify
Vascular and Stromal Injury of Donors” Kidneys

Massimo Salvi '*, Alessandro Mogetta 1, Kristen M. Meiburger 1, Alessandro Gambella 20,
Luca Molinaro 3, Antonella Barreca 3, Mauro Papotti 4and Filippo Molinari 1

Galileo—an Artificial Intelligence tool for evaluating pre-implantation
kidney biopsies Joumal of Nephrology (2025) 3811631169
Albino Eccher! - Vincenzo LImperio®® - Liron Pantanowitz® - Giorgio Cazzaniga® - Fabio Del Carro? -

Stefano Marletta* - Giovanni Gambaro® - Antonella Barreca® - Jan Ulrich Becker” - Stefano Gobbo® -
Vincenzo Della Mea® - Faderico Alberici'®- Fabio Pagni? - Angelo Paolo Dei Tos'!

Fig.2 The Galileo algorithm for the detection and classification of
renal structures in pre- implantation procurement biopsies. The origi-
nal WEI is processed with the Galilkeo Al tool and detections ame rep-
resenied within the tissue in 2 colorimetric scale (explainable Al that
pathologists can re-evaluae, and numerical & well a5 percentage
measurements are dirctly extracied and potentially inte grable within

the final report in the laboratory information system (LIS)

-num e tipo di
glomeruli e vasi
-Al Galileo aiuto

efficace per
patologi reperibili




(_&:."_r_lcr.'a_:n Jqum_.i' o:‘ Transplantation 2017 172 140-T150

Banff Histopathological Consensus Criteria for
Preimplantation Kidney Biopsies

Circle appropriate findings: 5 ELE ENTI
Interstitial fibrosis Mone Mild Moderate Severe )

=504 G-250 26-5004 =50% of cortex involved n DD IZION n LI
Tubular atrophy Mone Mild Moderate Severe

0 ; < 25% 26=-50% =50% of cortical tubules inwol ved O LTRE LO SCOR E
Inte rstitial inflammation Mo mne Mild Mo derate Sewvere

=<10%; 10-25% 26-50% =50% of cortex inwvolved NDIVISI N
Arterial inti mal fibrosis None Mild Moderate Sewvere

0%h; <2 5% Z26-50% =50"% vascular narrowing BAN F F
Arteriolar hyalinosis Mone Mild * Moderate * Severe *

hyalin restricted to

subendothelial layer NECROSI TUBU LARE

*Mild: at least one arteriole
Moderate: more than one arteriole AC UTA

Severe: multiple arterioles affected, circumferential
>>> DCD

Glomerular thrombi None Mild * Moderate*® Severe®

*mild =10% of capillaries occluded; moderate: 10-25% occlusion; sewvere: =25% occlusion

exaluate inthe most severalv affected glomerulus

Acute tubular injury /necrosis Nonet Mild+t Moderate + Severet aumentato rISChIO dl DGF

FMild: ATI - epithelial flattening, tubule dilaton, nuclear dropout, loss of brush border; Moderate — focal (m Od eSta aSSOC )
ERE LIS s e e (IR Clin | Am Soc Nephrol 9: 573-582, 2014.

Other findings: (FSGS, nodular glomerulosclerosis, tumor, etc.) Allograft Outcomes
u

Isaac E. Mall,*' Peter P. Reese,* Francis . Weng,® Bernd Schroppel ! Mona D. Doshi. ™ Rick D. Hasz **

Preimplant Histologic Acute Tubular Necrosis and
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PICO QUESTION 16

In type 2 & 3 DCD donors (P), the presence of acute tubular necrosis on renal
biopsy (O) is more strongly associated with the risk of delayed graft function or
primary non-function (O) compared to DBD donors (C)?

GRUPPO DI LAVORO: AntonBitareca Andrea Ranghino (Ancona), Gionata
Spagnoletti(Roma)

STATEMENT 16 and 16/A

16 Even though only a limited number of studies are available for head-to-head
comparison between ATN/ATI in DCD and DBD kidneys, there is some evidence suggesting
that the strength of the association between the presence of ATN/ATI and DGF is higher in
DCD kidneys compared to DBD kidneys, whereas no evidences in relation to PNF
incidence are available .

16a The severity of acute tubular necrosis/injury due to cold ischemia more than
presence/absence itself could serve as a marker of immediate graft function after
transplantation, besides the solely DCD or DBD status .
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5) Biopsiarenalepre-t r api ant o: non s ol Cé
o ELEMENTI ADDIZIONALI/CASI PARTICOLARI 4

t Cicatrici sottocapsulari
U Necrosi corticali

U Necrosi tubulare acutanas da mioglobinuria/ dacilindruria ematica

U Nefrosclerosi maligna

U Microangiopatia trombaotica

U Embolismo colesterinico

U Glomerulosclerosidiabetica/ Glomerulosclerosisegmentaria

U Ascesso micotico
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TRICROMICA




U Cicatrice sottocapsulare

TRICROMICA

Esclusi dal conteggio
glomeruli sclerotici globali in cicatrice

sottocapsulare




Q
@
Q
.

I COr
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U NECROSI TUBULARE ACUTA, NAS

Fase rigenerativa

»

LW

TRICROMICA

In atto

DCD




- U Necrosi tubulare acuta damioglobinuria

B o e il W 5

¢ . - o AT R,
S8 oo - . ' 5 i £ AR Ty » = e Y add LY 5 S

~

Maschio 18 anni, Cardiomiopatia congenita sottoposta a plurimi interventi,
Arresto del flusso per lacerazione aortica. MOF con rabdomiolisi, ANURIA A
DIALIS|




Score tot O

- ——

4 , s P DG, e
Kidney transplantation from donors with rhabdomyolysis and b w3
acute renal failure Clinical Transplantation. 2017;31:@13021. LR = ;

&
conclude that excellent graft function can be achieved from kidneys donors with ARF 1" ‘
caused by rhabdomyolysis. >4

:f?;% i CNEIN A o ‘ T - x - QO ’.-‘ .f{
S G R : N ;-’; 7~

s e e e a0 SsE . 2 i Necrosi tubulare acuta damioglobinuria
B G e e e v e e B L T

TRAPIANTATO IN SINGOLO

Crs1la7 mesi




Bambino 7 anni, shock anafilattico dopo puntura calabrone, infarto intestinale, ultima Crs 4.13
mg/dl




Bambino 7 anni, shock anafilattico dopo puntura calabrone, infarto intestinale, ultima Crs 4.13
mg/dl

[ W
% NECROSI

% >> in atto 40 -45%

*




Bambino 7 anni, shock anafilattico dopo puntura calabrone, infarto intestinale, ultima Crs 4.13 mg/d|

NECROSI TUBULARE ACUTA >> in atto 40 -
45%
In parte da MIOGLOBINURIA




Bambino 7 anni, shock anafilattico dopo puntura calabrone, infarto intestinale, ultima Crs 4.13 mg/d|

NECROSI TUBULARE ACUTA >> in atto 40 -45%
In parte da MIOGLOBINURIA



Maschio 59 anni, grave piastrinopenia, morto per emorragia subaracnoidea, sedimento urinario con eritrociti,
Crs 0.86 mg/dI




U Necrosi tubulare acuta dacilindruria ematica

NTA 20% tubuli

Score tot 2

TRICROMICA

Maschio 59 anni, grave piastrinopenia, morto per emorragia subaracnoidea,

sedimento urinario con eritrociti, Crs 0.86 mg/dl




