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Figure 3| Evolution of the Banff classification 1991 to 2021: important concepts and changes. ABMR, antibody-mediated rejection;
AT1R, angiotensin type 1 receptor; B-HOT, Banff-Human Organ Transplant; CAN, chronic allograft nephropathy; cg, transplant glomerulopathy;
DSA, donor-specific antibody; FFPE, formalin-fixed paraffin-embedded; HLA, human leukocyte antigen; i, interstitial inflammation; i-IFTA,
inflammation within areas of interstitial fibrosis and tubular atrophy; ptc, peritubular capillaritis; SA, single antigen; t, tubulitis; TCMR, T cell-
mediated rejection; ti, total cortical inflammation.




The Banff 97 working classification of renal
allograft pathology
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azindan orta derecede tubulit

4. Acute/active rejection

Type (Grade) Histopathological findings Inte rstisye | | nf | amasyonun ( | )’
IA Cases with significant interstitial infiltration ) .
(>25% of parenchyma affected) and foci of sklerotik ol Mayan kortikal
moderate tubulitis (>4 mononuclear cells/tubu-
lar cross section or group of 10 tubular cells) alanlarda
IB Cases with significant interstitial infiltration S . . .
(>25% of parenchyma affected) and foci of Tubulitin (t) ise ve hafif atrofik
severe tubulitis (>10 mononuclear cells/tubular TETEL v . .
cross section or group of 10 tubular cells) tubdillerde dege rlendirilmesi
1A Cases with mild to moderate intimal arteritis (v1)
IIB Cases with severe intimal arteritis comprising
>25% of the luminal area (v2) o i Thi H
I11 Cases with “transmural” arteritis and/or arterial Orta ve aglr atrofik tibdllerin
fibrinoid change and necrosis of medial smooth skorlanm aya a liInmamasi
muscle cells (v3 with accompanying lymphoctic - _ -
inflammation) onerilmisti.




Sklerotik kortikal parankimdeki interstisyel inflamasyon
(i-IFTA)

Post —transplant bdbrek ve nativ bobrekte gdzlenebilen,6zgll olmayan
histolojik bir bulgu

e BK virus enfeksiyonu
Piyelonefrit
Akut Antikor Aracili Rejeksiyon
Rekurren glomerulonefrit
Obstruktif sorunlar

i-IFTA ‘nin Interstisyel inflamasyon (i-) skorunun disinda tutulmasi
onerildi (Banff 1997)
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Scoring Total Inflammation Is Superior to the Current
Banff Inflammmation Score in Predicting Outcome

and the Degree of Molecular Disturbance
in Renal Allografts

2004-2006 yillari arasinda 129 bobrek biyopsisi retrospektif olarak
degerlendirildi.

Biyopsi materyallerinde mikroarray bazli testler ( Cell-associated transcript
set scores (QCAT scores) referens noktasi olarak alinarak 2007 Banff (i) skoru
ve toplam (i) skorunun prognoz Uzerine etkisi karsilastirildi.
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Scoring Total Inflammation Is Superior to the Current
Banff Inflammation Score in Predicting Outcome

and the Degree of Molecular Disturbance

in Renal Allografts

Banff t-skoru O olan (sadece atrofik olmayan
tubiiller) dikkate alinarak, biyopsiler QCAT
skoru yliksek olanlar ve diisiik olanlar olarak
iki guruba ayrildiginda, Yiiksek QCAT skoru
olan biyopsilerin toplam i skorlarinin daha
yiiksek oldugu saptanda.

32 -
30 S
28 -
26
24 -
22 1
20 -
18 - B high QCATs
3 low QCATs
16 - *p<0.05
14
12
10
G
g 4
4 4
2 - x *
Nl =5 i m =R . B e
Scond total i- g-score  cg-score  chkscore cl-score  v-score  cv-score  plc-score
Score

Figure 3: Comparing Banff to cases
with high versus low expression of CTL-
associated transcripts (QCATs). Biop-
sies with assigned Banff t-scores of O (i.e.
only nonatrophic tubules were taken into
account) were separated into those with
high and low QCAT scores according to
the threshold defined in Figure 1. Those
biopsies with high QCAT scores show sig-
nificantly (all p > 0.05, Mann—\Whitney U-
test) higher mean lesion scores for total |,
ci, ct, v, g, cg and ptc.
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Total kortikal inflamasyon skoru (Ti skoru) ile mikroarray testleri
arasinda guclu bir iliski saptandi.

Total kortikal inflamasyon skoru (Ti skoru) graft prognozunu
belirlemede i skoruna gore daha belirleyicidir.




Published in final edited form as:
Arrz J Transplfannr 2010 September ; 10(9): 20662073, doi:10.1111/5.1600-6143.2010.03240.x.

Inflammation in Areas of Tubular Atrophy in Kidney Allograft
Biopsies: A Potent Predictor of Allograft Failure

Roslyn B. Mannon!, Arthur J. Matas?2, Joseph Grande3, Robert Leduc?, John Connett?,
Bertram Kasiske®, J. Michael Cecka®, Robert S. Gaston!, Fernando Cosio”, Sita

Gourishankar®, Phil Hallorans, Lawrence Hunsickerg, and David Rush'1? for the DeKAF
Investigators

Sklerotik kortikal alanlarda inflamasyon, tubdlit bulgulari ve tibuler atrofi arasinda
ciddi korelasyon mevcut (p<0.0001).

(1)i-IFTA ve atrofik alanlaridaki tibulit (t-IFTA) graft sagkalim ile iliskilidir.
(2) i-IFTA'nin siddetinin artmasi, giderek kotlilesen graft sagkalimiyla iliskili bulundu.
(3) i-IFTA, biyopsi sirasindaki serum kreatinin, interstisyel fibroz (ci), tibduler atrofi (ct),

C4d boyama, ve DSA varligi goz 6nune alinarak degerlendirildikten sonra bile graft
yasam suresi ile iliskili bulundu .




Published in final edited form as:
Am J Transplant. 2010 September ; 10(9): 2066—2073. doi:10.1111/j.1600-6143.2010.03240.x.

Inflammation in Areas of Tubular Atrophy in Kidney Allograft
Biopsies: A Potent Predictor of Allograft Failure

Roslyn B. Mannonl, Arthur J. Matas?, Joseph Grande3, Robert Leduc?, John Connett?,
Bertram KasiskeS, J. Michael Cecka®, Robert S. Gaston', Fernando Cosio”, Sita
Gourishankar8, Phil Halloran8, Lawrence Hunsicker?, and David Rush'© for the DeKAF
Investigators

Interstisyel Fibrozis ve Tubuler Atrofi alanlarindaki inflamasyon skoru (i-IFTA) graft kaybinin
bagimsiz ve en onemli belirleyicisidir.

Bobrek allograft biyopsilerinde i-IFTA'nin dahil edilmesi daha iyi prognostik bilgi saglayabilir

Bu inflamatuar hucrelerin karakterizasyonu ve uygun tedavi, gec donemde iyilesme
saglayabilir.




Meeting Report doi:10.1-111fajt.1_4107
Bu nedenle, 2015 Banff toplantisinda i-IFTA'nin yari

The Banff 2015 Kidney Meeting Report: Current niceliksel bir dlcekte (0-3)) derecelendirilmesine
Challenges in Rejection Classification and Prospects yonelik kriterler kabul edildi, ancak i-IFTA “nin

for Adopting Molecular Pathology TCMR tanisinda dikklate;hnmam sonucuna
variimadi.

" Category 4: TCMR
Acute TCMR Grade  |A. Significant interstitial inflammation (>25% Dfpnnsclem’[ic cortical parenchyma, 12 or 13) and foci of mod- |
‘erate tubulitis (tZ]\

B Significant Interstitial inflammation (>25% of[nonsclerofic cortical parenchyma, 12 or 1] and Toci Of Sev- |

‘ere tubulitis (t3) \
v ate intimal arteritis (v1) with or without interstitial inflammation and tubulitis

|IB. Severe intimal arteritis comprising >25% of the luminal area (v2) with or without interstitial inflamma-
tion and tubulitis

|Il. Transmural arteritis and/or arterial fibrinoid change and necrosis of medial smooth muscle cells with
accompanying lymphocytic inflammation (v3)

Chronic active TCMR | Chronic allograft arteriopathy (arterial intimal fibrosis with mononuclear cell infiltration in fibrosis, formation
of neointima); note that such lesions may represent chronic active ABMR as well as TCMR; the latter
may also be manifest in the tubulointerstitial compartment
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Figure 3| Evolution of the Banff classification 1991 to 2021: important concepts and changes. ABMR, antibody-mediated rejection;
AT1R, angiotensin type 1 receptor; B-HOT, Banff-Human Organ Transplant; CAN, chronic allograft nephropathy; cg, transplant glomerulopathy;
DSA, donor-specific antibody; FFPE, formalin-fixed paraffin-embedded; HLA, human leukocyte antigen; i, interstitial inflammation; i-IFTA,
inflammation within areas of interstitial fibrosis and tubular atrophy; ptc, peritubular capillaritis; SA, single antigen; t, tubulitis; TCMR, T cell-
mediated rejection; ti, total cortical inflammation.
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Amac: Bobrek alicilarinda klinikohistolojik fenotipleri ve i-IF/TA'yi etkileyen faktorleri
belirlemek.

* 1539 bobrek alicisi, 1. yil allograft protokol biyopsilerinde
« 2260 hastada ilk 1 yilda yapilan endikasyon biyopsisi

* i-IF/TA ve atrofik tibullerde tubdlit (t-IF/TA) degerlendirildi
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Transplantasyondan 1 yil sonra ;
*946 hastada (%61,5) interstisyel fibrozis/tlubuler atrofi (IF/TA Banff derecesi > 0)

*394’tinde (%41,6) i-IF/TA

t-IF/TA (P <.001)
interstisyel inflamasyon (P < 0,001)
tibulit (p< 0,001)
toplam inflamasyon (P < 0,001)

tubdler atrofi(P = 0,02)
interstisyel fibrozis (P < 0,001)

perittibuler kapillarit (P < 0,001),
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Carmen Lefaucheur®? | Clément Gosset® | Marion Rabant® | DenisViinetti“ | No 798 306 1 -
Jérome Verine® | Olivier Aubert? | Kevin Louis? | Denis Glotz!? | Yes 142 85 273 [1.87-3.97] <.001
i 25 | Jean-Paul Duong Van Huyen** | Alexandre Loupy®®
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8 yillik graft yasam suresi
*I-IF/TA (+) hastalarda 70.8%
*I-IF/TA (-) hastalarda 83.5%, (P =
0.038)
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* i-IFTA daha onceki akut TCMR epizodlariyla iliskilidir.
* Yetersiz immunsipresyonun bir belirtisi olabilir .

* Es zamanl tubdlit gbézlendiginde i-IFTA'nin greft sagkalimi Gzerinde

daha olumsuz etkisi vardir.
* i-IF/TA kronik aktif TCMR ‘nun 6nemli bir bulgusu olabilir.
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IFTA : Areas of intertisyel fibrozis ve tubular atrofi

i-IFTA: iinflammation in areas of interstitial fibrosis and tubular atrophy
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Kidney International (2022) 101, 678—-691;
https://doi.org/10.1016/ j.kint.2021.11.028

(Initial ABMR criteriaj

|

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

|

| |
| |

(o ptc grading ) P
» C4d scoring * C4d-negative ABMR
* Focal C4d e Antibody-me%gied
e C4d without vascular rejectio
evidence of rejection ¢ cgla scoring
* ti score ¢ Adoption fg
» Grading of zero-time moleculalM¥iggnostics
L and protocol biopsiesj {5 HLA DSA testiffagy SA

2013 2015

* C4d and molecular assays
as alternatives to DSA
* ABMR without anti-HLA DSA

Revision of chronic active VIR

L end points in clinical trials -

|

Ban112.0

’ 2019 2021

|

|

First Banff meeting * Recognition of ABMR (‘e Elimination of CAN | [ Subclinical ABMR | [ Specific reports

paper published in e i lesion is mandatory * Recognition of * Creation of Banff for each organ
Kidney International to define borderline chronic ABMR Working Groups i-IFTA
* Discovery of AT1R * Role of non-

| category

e |[solated tubulitis
under the borderline

activating antibodies HLA DSA

J

J

(e FFPE-based )
molecular
diagnostics

* B-HOT gene
panel

¢ i1t1 minimal
threshold for

(e Artificial intelligence\

L borderline

L contextualization

e Digital pathology

* Routine molecular
diagnostics as
‘companion criterion
standard’

* Open source
analytical pipeline

¢ Machine learning—
based biopsy

Figure 3| Evolution of the Banff classification 1991 to 2021: important concepts and changes. ABMR, antibody-mediated rejection;
AT1R, angiotensin type 1 receptor; B-HOT, Banff-Human Organ Transplant; CAN, chronic allograft nephropathy; cg, transplant glomerulopathy;
DSA, donor-specific antibody; FFPE, formalin-fixed paraffin-embedded; HLA, human leukocyte antigen; i, interstitial inflammation; i-IFTA,
inflammation within areas of interstitial fibrosis and tubular atrophy; ptc, peritubular capillaritis; SA, single antigen; t, tubulitis; TCMR, T cell-

mediated rejection; ti, total cortical inflammation.
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TABLE 5 (Continued) i-IFTA3, Kortikal alanin >50%
Chronic Active TCMR
Grade IA Interstitial inflammation involving >25% of the total cortex Iti score 2 or I

3) and >25% of the sclerotic cortical parenchqu(i-lFTA score 2 or 3) |
with moderate tubulitis (t2) r\volving 1 or more tubules, not including
severely atrophic tubules”; other known causes of i-IFTA should be

ruled out

Grade IB Interstitial inflammation involving >25% of the totallcortex (ti score 2 or |
3) and >25% of the sclerotic cortical parenchyma (i-IFTA score 2 or 3)
with severel tubulitis (t3)|invo|ving 1 or more tubules, not including
severely atrophic tubules’; other known causes of i-IFTA should be

_ruled out

Grade II* Chronic allograft arteriopathy (arterial intimal fibrosis with mononuclear
cell inflammation in fibrosis and formation of neointima)
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clarification of criteria for T cell- and antibody-mediated
rejection

Alexandre Loupy™*© | Mark Haas®™ | Candice Roufosse®® | Maarten Naesens*’ |

t-IFTA: interstisyel fibrozis alanlarindaki
tubalit

*Tek basina (t ) skorunun graft prognozunda
etkisi olmadigi kanitlandigi igin,

t-IFTA; inflamasyon olan tabullerin
lokasyonunu ayird edebilmek icin eklendi.

*Sadece Skarl korteksteki tubullerdeki
inflamasyonu gosteriyor.

Chronic active TCMR®

Grade |A: Interstitial inflammation involving >25% of sclerotic
cortical parenchyma (i-IFTA2 or i-IFTA3) AND > 25% of total
cortical parenchyma (ti2 or ti3) with moderate tubulitis (t2 or

1 t-IFTA2) irjvolving 1 or more tubules, not including severely
atrophic tubulesd; other known causes of i-IFTA should be ruled
out

Grade IB: Interstitial inflammation involving >25% of sclerotic
cortical parenchyma (i-IFTA2 or i-IFTA3) AND > 25% of total
cortical parenchyma (ti2 or ti3) with severe tubulitis (t3 or t-TFTA3)]
involving 1 or more tubules, not including severely atrophic
tubulesd; other known causes of i-IFTA should be ruled out

Grade II: Chronic allograft arteriopathy (arterial intimal fibrosis
with mononuclear cell inflammation in fibrosis and formation of

neointima). [This may also be a manifestation of chronic active or |
| chronic ABMR or mixed ABMR/TCMR I

**Loupy A, Am J Transplant. 2020




Kronik Aktif T-Hiicre Aracili Rejeksiyon (CA-
TCMR)

* Kronik aktif T Hlicre Aracili Rejeksiyon tanisi ve derecelendiriimesinde;
*Total kortikal parankim interstisyel inflamasyon skoru : Ti
*Sklerotik kortikal alanin interstisyel inflamasyon skoru: i-IFTA
*Interstisyel fibrozis alanlarindaki tubdulit (t-IFTA)

*Fibrointimal arteriyel kalinlasma (v)
*Vaskduler fibroz intima kalinlagsma (cv)

e Kronik allograft arteriopati (Grade Il CA-TCMR), eszamanli bir kronik AAR yada mix
AAR/CATCMR bulgusu olabilir.

 Bu durumda es zamanli iki farkli tip rejeksiyondan soz edilebilir. Fakat bulgular Kronik
ﬁktifil' CI\I/I(;R kriterlerini dolduruyorsa, yalnizca kronik aktif T-Hlicre aracil rejeksiyon tanisi
onulmalidir



FIGURE 2 Pathological features of i-IF/TA and t-IF/TA. (A-C) Morphological features of i-IFTA defined by the presence of interstitial
inflammation in area of interstitial fibrosis. In i-IFTA, presence of foci of tubulitis in atrophic tubules (asterisks and insert). A and C (trichrome
stain, original magnification x100 and x150, respectively); B (periodic acid-Schiff stain, original magnification x100); and C (insert, silver stain).
(D-F) t-IFTA lesions. (D) t-IFTA1 characterized by foci with 1 to 4 leukocytes per atrophic tubular cross-section (arrows, original magnification
x400). (E) t-1IF/TA2 characterized by foci with 5 to 10 leukocytes per atrophic tubular cross-section (arrows, original magnification x400). (F)
t-IF/TA3, characterized by foci with >10 leukocytes per atrophic tubular cross-section (arrows, original magnification x400), or tubular basal
membrane rupture in atrophic tubules (between arrowheads, insert). i-IF/TA, inflammation in fibrosis areas; t-IF/TA, tubulitis in atrophic tubules




A ve B grade |IA: orta tubulit (t2)

Her durumda
ciddi i-IFTA
mevcut

inflamatuar
hicreler,

interstisyel 6dem,

interstisyel
fibrosis,

tubuler atrofi ] |
C ve D grade IB: agir tubulit (t3)

Lenfositler
yogun

Lenfositler
ve plazma
hc yogun



Patogenez

Patogenez net olarak belli degil

Disidk immunsupresyon ile iliskiden bahsediliyor > CA-TCMR
Siklosporin yerine takrolimus kullanimi i-FTA oranini azaltmis
Gegirilmis Akut T-hucre aracih rejeksiyon ?

Antikor Aracili Rejeksiyon ?

Efektor Bellek T hiicrelerinin roll ?

HLA uyumsuzlugu ? DSA varlig ?

AT1R-Ab ?



Nephrol Dial Transplant (2016) 31: 2131-2142

doi: 10.1093/ndt/gfw245 B N
Advance Access publication 1 July 2016 i f] E
Original Articles

Potential role of effector memory T cells in chronic
T cell-mediated kidney graft rejection

Amac: Biyopsi materyallarinden
faydalanarak kronik TCMR icin
transkriptomik profili ¢cikartarak spesifik
bir gen ekspresyonunu arastirmak ve akut
TCMR ile karsilastirmak.

* DSA negatif

e 14 kronik ve 10 akut TCMR hastasi

nakilden hemen 6nce biyopsi alinmis)

* Biyopsi materyalilerinden microarray

microscopy

e |talya’da 5 farkl merkezden 1-6 yillik eski biyopsi materyalleri
e 2013 Banff tanimlariyla akut ve kronik TCMR—3 patolog siniflamasi

e 52 kadaverik donor (Orta dereceli kronik lezyonlari olan IS almayan kisiler,

* RNA ekstraksiyonu=>Mikroarray analizi=>Real time PCR-> Confocal laser scanning
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Potential role of effector memory T cells in chronic
T cell-mediated kidney graft rejection

* Mikroarray sonuclarinda izleyen gruplara gore validasyon yapilmis
* Kronik TCMR (n=5), akut TCMR (n=6),
* PO 3. ayda protokol biyopsi yapilan ve normal greft fonksiyonu bulunan (n=4)
« KNI toksisitesi (n=8)
e Kadaverik donor (n=6)

e Kontrol grubu: 52 kadaverik donérden doku ornegi




A 0X4(? sinyali - —
ChronicTCMR kronik TCMR icin -Ax

vs CDs spesifik bulunmug
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Dark blue: chronic TCMR ; Light blue: acute TCMR

FIGURE 1: (A) Venn diagram showing shared and specific genes for chronic TCMR and acute TCMR in kidney biopsy samples. All modulated
genes were characterized by FDR <0.05 and a FC >1.5 compared with CD biopsy samples. (B) Three-dimensional PLS discrimination analysis
showed different spatial representation of chronic TCMR, acute TCMR and CDs. (C) Shared pathways in chronic and acute TCMR. Pathways
characterizing only chronic TCMR are indicated by the arrows: coagulation system, OX40 signalling, LXL/RXR activation, FXF/RXR activation and
the TCA cycle. |
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SONUCLAR

* 0X40 sinyali kronik TCMR i¢in spesifik
bulunmus

* OX40 sinyali CD8" effektor bellek T
lenfositlerin Uretiminde 6nemli

e Businyal ile KLRG-1, BLIMP-1
ekspresyonu

e CD8* effektor bellek T lenfositler kronik
TCMR da rol aliyor (akut da degil)

* OX40 bloke edecek tedaviler ileride de
umut verici olabilir.
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Survey conducted by
Transplantation Society
and CyberNephrology
online forum

e

Tedavi

AJT—1——

30

25

20

15

10

113

Routinely

36%

When do you treat CA TCMR ?

/ Under condition \

49 %
- No severe IFTA (47%)

- Depending on i and v (49%)
- If for cause biopsy (4%)

- /

How do vou treat ?

|

—_—

/

Rarely
15%

- Lack of data (64%)
- Risks outweighs benefits or

- Pathologists do not diagnose CA

TCMR (9%)

A\

experience of ineffectiveness (27%)

\

/

Which response rate do you observe?

Steroids

Steroids +
ATGIif IB

v>0

Increase
baseline IS response to ATGIifIB

ATGif no Steroids +/-

steroids

rarely

= <50% of cases

= >50% of patients usually partia

>50% sometimes complete

FIGURE 1 Responsesto TTS survey regarding the management of chronic active (CA) TCMR: of the 128 respondents to this survey, 47
(37%) were from Europe, 26 (20%) from Asia, 23 (18%) from the United States and Canada, 18 (14%) from Latin America, 2 (7%) from the
Middle East and Africa, and 5 (4%) from Australia and New Zealand. Sixty-five percent of centers performed <100 renal transplantations
annually; 12% performed >200. At all but 12% of centers, biopsies were read by a renal or transplant pathologist



Chronic active T cell-mediated rejection is variably
responsive to immunosuppressive therapy

Vanderlene L. Kung', Rana Sandhu?, Mark Haas' and Edmund Huang’

* Tek merkezli, retrospektif calisma, %67 kadaverik donor, %14 LUD
* %21 alicida onceki graft yetersizligi var (1)

* %55 hastada gecmisinde biyopsi kanitl akut rejeksiyon atagi (TCMR ve ABMR) ve %30’unda DSA
pozitifligi saptanmis

e Akut TCMR vakasi yok

e 48 hasta (CA-TCMR), 44’(ine tedavi verilmis
* Pulse steroid veya ATG veya birlikte

» Hastalarin transkripsiyonel profili ¢cikarilmis (RNA ekstraksiyonu) ve immunohistokimyasal
yontemle mast hticreleri gosterilmis (anti-CD117 boyasi ile)

Yanit:
Parsiyel: GFR de %50-90 duzelme
Tam: GFR de >%90 diizelme



Kung V, Kidney Int. 2021

All cases of chronic active T
cell-mediated rejection (n = 48)

Partial response defined as
50%—-90% eGFR recovery

and
i i complete response defined
as >90% eGFR recovery.

Chronic active T cell-mediated
rejection grade 1A (n = 24)T

Chronic active T cell-mediated
rejection grade 1B (n = 24)*

A4 \ 4

A 4

Pulse corticosteroids Pulse corticosteroids Anti-thymocyte globulin
(n=21) (n=11) (n=12)
\ 4 h 4 h 4 A 4 A 4 h 4
Partial Complete Partial Complete Partial Complete
response response response response response response
(n=3) (n=4) (n=1) (n=0) (n=0) (n="1)
v A 4 v v
Sustained Sustained S el Sustained
(n=0) (n=3) (n=1) (n =0)

Figure 1| Flowchart illustrating chronic active T cell-mediated rejection (CA TCMR) treatment and outcomes.
TCMR 1A were not treated. “One patient with CA TCMR 1B was not treated.

"Three patients with CA




Chronic active T cell-mediated rejection is variably
responsive to immunosuppressive therapy

Vanderlene L. Kung', Rana Sandhu?, Mark Haas' and Edmund Huang’

* Histolojik degisiklikler tedaviye yanitta cok anlamli farkl

degil
Cc
* Ama yanitlar parankimal skar derecesi ile yakin ve tubulit R —
derecesi ile kismi iligkili —
esponder
.iE-SO-
* Grade 1B grubunda olan hastalarda yanitsizlik daha sik : o .
* Artmis allograft mast hiicreleri ve lipid metabolizma = . -
degisimi tedaviye direnci etkiliyor S 104 2o ,
[
00 ® o
 CA-TCMR olgulari homojen degil ve bir grubu tedaviden 0 ‘ci,ft:‘ °,t: e

fayda gorebiliyor

Kung V, Kidney Int. 2021



Kung V, Kidney Int. 2021

s B
Main causes of chronic active

renal allograft injury:
* Rejection: TCMR, ABMR, mixed
* Recurrent disease

* Infection in the allograft y
-

l

[Clinical phenotype ]

Nonspecific l

Functional deterioration
Increased risk for

allograft loss

Preliminary data

( Histologic phenotype )

Inflammation in areas of fibrosis
(i-IFTA) and tubulitis in atrophic
(injured) tubules (t-IFTA)

$

To be confirmed
in serial post-
treatment biopsies

l

[ Molecular phenotype ]

|

Mast cell-associated transcripts
Injury and repair-associated
transcripts

Preliminary data by Kung et al. indicate
that nonspecific treatment with
steroids/ATG may have a positive effect

Preliminary data indicate
that post-treatment biopsies show
decrease in inflammatory transcripts,
but no data from prospective studies
or specifically for mast cells and
repair genes are available



Chronic active T cell-mediated rejection is variably responsive to

iImmunosuppressive therapy.

Case selection Primary observation Possible features of immunosuppressive

therapy resistant CA TCMR
[« Retrospective single \

~
institution review

Severe tubulitis

20% of patients responded
(had 250% eGFR recovery at
4 weeks post initiation of

antibody-mediated Qmmunosuppressive therapy)

» 44 cases of treated, pure

CA TCMR without )

Increased mast

o fues cells and altered
rejection or intimal fatty acid

7
1l g
arteritis metabolism
N .

CONCLUSION:
CA TCMR is not a homogenous entity, and in a
subset of cases, improvement in kidney

- . function can be achieved with
I ney Q 'ISN Kung et al, 2021 immunosuppressive therapy.

INTERNATIONAL




> Nephrology (Carlton). 2022 Jul;27(7):632-638. doi: 10.1111/nep.14048. Epub 2022 May 1. TABLE 1 Clinical, pathological, and immunological findings in
Treatment of chronic active T cell-mediated petients with CATEME 0 =57 —
rejection after kidney transplantation: A Variable (n = 37)
retrospective cohort study of 37 transplants Clinical factor
Age at diagnosis of CA-TCMR (years) 442 + 17.6
Hiroshi Noguchi 7, Yuta Matsukuma 2, Kaneyasu Nakagawa 2 3, Kenji Ueki 2, Sex (female: male) 16:21
Akihiro Tsuchimoto 2, Toshiaki Nakano 2, Yu Sato 1, Keizo Kaku 1, Yasuhiro Okabe 1, Donor source (living) 27 (73.0%)
Masafumi Nakamura ' Primary disease (DM, CGN, other) 7:13:17
Duration of dialysis (months) 11 (0.0-40.5)
HLA mismatch 2912
ABO-incompatible transplantation 10 (27.0%)
Biopsy type (indication) 18 (48.6%)
Duration after transplantation (months) 179 (12.4-39.9)
o 3 7 h a Sta ( 20 1 8_ 20 2 O)’ CA_TC IVI R ta n I | I Spot urine protein/creatinine ratio 0.22 (0.11-0.84)
Estimated glomerular filtration rate 344 + 191
d 1A,1B,2) 22,10,5) (ml/min/1.73 m?)
(g ra e ( . ° [ [ Serum creatinine (mg/dl) 1.923 £ 0.90
Follow-up duration (months) 198 £ 11.6
M M Pathological findings: Banff lesion score (0:1:2:3)
* Vakalarin yarisinda protokol biyopsi irotesica findngs: Bant |
° I k I 3 1 2 ti 0:2:24:11
ile yakalama+ (3 ve 12 ay) .
i-IFTA 1:0:9:27
1 ? H H ~I1 t 0:1:25:11
* 32’si tedavi edilmis, 2 6lum, 5 graft -
k b g 30:7:0:0
ay I " 35:0:2:0
ci 1:7:15:14
ct 0:8:15:14
cg 36:1:0:0
cv 3:7:5:22
ptc 34:1:2:0
Cc4ad 25:11:0:1
Immunological factor (n = 33)
Panel reactive antibody class | (%6) 0.0 (0.0-0.0)°
Panel reactive antibody class Il (%) 0.0 (0.0-0.0)°

De novo donor-enecific antibody 1 (2 02



> Nephrology (Carlton). 2022 Jul;27(7):632-638. doi: 10.1111/nep.14048. Epub 2022 May 1.

Treatment of chronic active T cell-mediated

Univariate analysis

rejection after kidney transplantation: A Variable Odds ratio '
retrospective cohort study of 37 transplants Treatment
Hiroshi Noguchi !, Yuta Matsukuma 2, Kaneyasu Nakagawa 2 3, Kenji Ueki 2, . .
Akihiro Tsuchimoto 2,1Toshiaki Nakano 2, Yu Sato ', Keizo Kaku ', Yasuhiro Okabe 7, Increase in baseline IS alone 270
Masafumi Nakamura
Steroid pulse alone 1.20
Steroid pulse + increase in baseline IS 1.78
ATG alone 0.19
ATG + increase in baseline IS 0.73

» Tedavi secenekleri:
« Bazal immunsupressiflerde artis (n = 4),

Pulse steroid (sadece) (n = 9),

Pulse steroid ve bazal immunsupressiflerde artis (n = 10),

Rabbit anti-thymocyte globulin (rATG) (sadece) (n = 4),

ATG ve bazal immunsupressiflerde artis (n =5).



INEFFROCGYINGSE W 1LEY-L -

Chronic active T-cell mediated rejection

nf37
, : Pathological diagnosis after treatment (n=23)
with treatment without treatment
n=32 (86%) n=5 (14%)
| | Acute rejection
| n=2 (5%)
Follow-up biopsy No biopsy Allograft survival Allograft loss
n=23 (62%) n=9 (25%) n=4 (11%) n=1 (3%)
CA-TCMR IB
n=3 (8%) Borderline change
Allograft survival Allograft loss Death with graft function n=6 (16%)
n=3 (8%) n=4 (11%) n=2 (6%)

CA-TCMR IA
n=5 (14%)

No evidence of rejection
n=7 (19%)

One patient died of acute coronary syndrome after steroid
pulse therapy combined with increased baseline IS, and
the other died of sepsis due to urinary tract infection and
renal failure 6 months after steroid pulse therapy alone.

FIGURE 1 Outcome of 37 patients with chronic active T cell-mediated rejection.



> Nephrology (Carlton). 2022 Jul;27(7):632-633. doi: 10111 1/nep.14048. Epub 2022 May 1.

Treatment of chromnic active T cell-mediated
rejection after kidney transplantation: A
retrospective cohort study of 37 transplants
Hiroshi Noguchi 7, Yuta Matsukuma 2, Kaneyasu Nakagawa 2 3, Kenji Ueki 2,

Akihiro Tsuchimoto 2, Toshiaki Nakano 2, Yu Sato 7, Keizo Kaku 1, Yasuhiro Okabe 1,
Masafumi Nakamura *

* Endikasyon biyopsisi ve
proteinuri, graft kaybi icin risk
faktorleri

* 23 hastaya takipte biyopsi
tekrari yapiimis

e Tedavi sonrasi "ti", "i-IFTA", "t"

ve "t-IFTA” skorlarinda anlamli
dizelme olmus

* Tedaviye cevapta proteinuri
derecesi 6nemli

@}G NOGUCHI 7 AL

TABLE 3 Predictive factors for response to treatment in CA-TCMR (n = 23)

% _| W1LEY-NEPHROLOGY

Univariate analysis Multivariate analysis

Variable Odds ratio 95% Cl P-value Odds ratio 95% Cl P-value
Clinical factor

Age at diagnosis of CA-TCMR (years) 0.97 0.92-1.02 285 ND

Sex (female) 1.75 0.33-9.30 509 ND

Donor source (living) 0.25 0.01-212 215 ND

Primary disease (DM, CGN, other) 974 ND

Duration after transplantation (months) 1.00 0.99-1.00 119 ND

HLA mismatch 073 0.32-1.51 399 ND

ABO-incompatible transplantation 1.20 0.16-9.01 §59 N-D

Biopsy type (indication) 0.08 0.01-0.91 019 017 0.00-6.51 337

Spot urine protein/creatinine ratio - - <001 - - 001

Serum creatinine (mg/dl) 0.19 0.04-1.03 021 1.16 0.09-15.37 Q11
Pathological findings: Banff lesion score (0:1:2:3)

CA-TCMR grade (2, 1B vs. 1A) 1.04 0.17-6.77 968 ND

ti 240 0.44-12.49 299 ND

i 1.25 0.41-4.09 692 ND

i-IFTA 041 0.05-1.58 221 ND

t 0.56 0.11-2.97 492 ND

t-IFTA 0.85 0.36-1.95 703

v - - 278 ND

ci 117 0.42-3.25 768 ND

ct 141 0.45-4.82 559 ND

(% 171 0.72-4.48 230 ND

ptc - - 189 ND
Treatment

Increase in baseline IS alone 2.70 0.29-60.19 401 ND

Steroid pulse alone 1.20 0.16-10.85 859 ND

Steroid pulse + increase in baseline IS 1.78 0.25-1245 562 ND

ATG alone 0.19 0.17-2.25 159 ND

ATG —+ increase in baseline IS 073 0.07-7.14 773 ND

Abbreviations: ATG, rabbit antithymocyte globulin; CA-TCMR, chronic active T cell-mediated rejection; CGN, chronic glomerular nephritis; Cl, confidence
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Treatment of chronic active T cell-mediated
rejection after kidney transplantation: A
retrospective cohort study of 37 transplants

Hiroshi Noguchi 7, Yuta Matsukuma 2, Kaneyasu Nakagawa 2 3, Kenji Ueki 2,

Akihiro Tsuchimoto 2, Toshiaki Nakano 2, Yu Sato 7, Keizo Kaku 1, Yasuhiro Okabe 7,
Masafumi Nakamura

 Graft kaybi olan 5 vakada endikasyon biyopsisi grubunda
 Graft kaybi nedeni progressif CA-TCMR

 DOrt kigi tedavi grubunda
 Pulse steroid (sadece), n=2
 Pulse steroid ve bazal immunsupressiflerde artig, n=2

 Takip biyopsisi yapilan grupta graft kaybi ya da 6lum yok
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Treatment of chronic active T cell-mediated
rejection after kidney transplantation: A
retrospective cohort study of 37 transplants

Hiroshi Noguchi 7, Yuta Matsukuma 2, Kaneyasu Nakagawa 2 2, Kenji Ueki 2,
Akihiro Tsuchimoto 2, Toshiaki Nakano 2, Yu Sato ', Keizo Kaku ', Yasuhiro Okabe ',

Masafumi Nakamura

* SONUC:
* Tedavi faydali olabiliyor 6zellikle subklinik grupta
* Ama graft kaybi tedavi grubunda da yuksek

* Tedavinin graft survisini uzatmada rolt gosterilememis
(pozitif etki olsa da)



Tedavi

* i-IFTA renal dokuda aktif devam eden hasarlanmayi
gosteriyor (IFTA dan farkh olarak)---tedavi gerekliligi ?

e Tedavisinde immunsupresyonun faydasi net bilinmiyor,
* Net protokol yok

* Ozellikle grade 1B steroidler basta olmak tzere akut TCMR
tedavisine direncli

* Biyopsi dokusundan molekuler analizler (gen ekspresyon
analizleri) steroid duyarli/direncli grubu ayirmakta faydal
olabilir.

* Kung V, Kidney Int. 2021
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Significance of revised criteria for chronic active T cell-
mediated rejection in the 2017 Banff classification: Surveillance
by 1-year protocol biopsies for kidney transplantation

Kaneyasu Nakagawa1 | Akihiro Tsuchimoto!

Yasuhiro Okabe? | Kosuke Masutani®
Masayoshi Okumi®

| Kenji Ueki'® | Yuta Matsukuma® |
| Kohei Unagami®*® | Yoichi Kakuta®® |

| Masafumi Nakamura® | Toshiaki Nakano'® | Kazunari Tanabe
Takanari Kitazono® | Japan Academic Consortium of Kidney Transplantation Investigators

°

Amag :Banff 2017 CA -TCMR o6nerilerinin klinik
onemini belirlemek

1. yilda protokol biyopsisi yapilmis olan ve 2015
Banff kriterlerine gore degerlendirilen 406 bobrek
alicisi geriye donuk olarak Banff 2017 kriterlerine
gore 3 gozlemci tarafindan yeniden degerlendirilmis.

0 299 | 241 @ 401 & 357 | 358 | 165 61 312 400 | 399 231

n (%)
350 301 995 m Banff 2015
- (74%)(73_%) ® Banff 2017
| n =406
250 :
200
150
100 , 33
21 (13%) 119 3
o (5%) (e L T T . .
0, I 0, 0,

CHR S N W eom e e

Normal  Acute TCMR BC CA-TCMR ABMR GN BKPyVAN

FIGURE 3 Numbers and proportions of the diagnoses provided by the criteria of Banff 2015 or 2017. Of the 28 patients diagnosed
with CA-TCMR grade |, moderate or severe renal tubulitis was observed in scarred areas only (n = 11) or both scarred and nonscarred areas
(n=17). ABMR, antibody-mediated rejection; BC, borderline changes; GN, glomerulonephritis; BKPyVAN, BK polyomavirus-associated

nephropathy; CA-TCMR, chronic active T cell-mediated rejection; TCMR, T cell-mediated rejection

379 301 | 162 72

*CA-TCMR tanisi Serum Kr: 2 kat
artis ve graft kaybi riskinde 5.42
kat artis ile iliskili

* CA-TCMR graft yasam sliresini
belirleyici en kot 2. prognostik
faktor.




Prognoz

*Genelde kot prognozlu (ABMR sonrasi ikinci koti)
*Uzun donem graft kaybu ile iliskili

Kronik ve akut TCMR bir arada olabilir (kriterler birlikte varsa)

Kidney International (2022) 101, 678—691; https://doi.org/10.1016/ j.kint.2021.11.028
*Nakagawa K, Am J Transplant. 2021



Ozet

* Kronik aktif TCMR donor antijenlerine karsi gelisen T-hiicre aracili
immun reaksiyonun neden oldugu, bir tur kronik aktif graft hasandir.

Tanida sklerotik kortikal parankimdeki interstisyel inflamasyon skoru
(i-IFTA ), total kortikal parankimdeki interstisyel inflamasyon skoru
(ti) , interstisyel fibrozis alanlarindaki tibulit skoru (t-IFTA) ve kronik
allograft arteriopati bulgulari (v, cv) kullanilir.

Graft yasam suresini etkileyen en 6nemli faktérlerden biridir

Immunsupressif tedaviye yaniti ve steroid duyarli/direncli gurubu
ayirabilecek gen ekspresyon analizleri ve transkriptomik calismalara
gereksinim vardir.

Tani kriterlerinin yeniden gozden gecirilmesine gereksinim vardir



