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Sunum icerigi

e Mikrovaskiler inflamasyonun (MVI) yeniden degerlendirilmesi ve
spesifitesi
* DSA-neg ve C4d-neg MVI
* Olasi AMR
 AMR, “olasi AMR” ve “DSA-neg ve C4d-neg MVI” raporlamasi ve klinik 6nemi

e Akut tubuler hasar, arteryal intimal fibrozis
* calCMR

e Aktivite ve kronisite indeksleri

Banff 2019 Banff 2022

e Banff 2024 raporu ozeti
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g ptc grading
= C4d scoring
« Focal C4d
+ C4d without
evidence of rejection
* ti-score
* Grading of zero-time

» C4d-negative ABMRB

« Antibody-mediated
vascular rejection

= cgla scoring

= Adoption for
molecular diagnostics

-

"« C4d and molecular assays
as alternatives to DSA
« ABMR without anti-HLA DSA
* Bevision of chronic active TCMR
* Prospects for histological

endpoints in clinical trials

(Initial ABMR criteria ) | and protocol biopsies | | + HLA DSA testing by SA | |
1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021

| | | [

Banff 2.0

First Banff meeting | [« Recognition of ABMR | [+ Elimination of CAN | [+ Subclinical ABMR | (= Specific reports | [+ FFPE-based | [ Artificial intelligence
paper published in * -lesion is mandatory * Hecognition of « Creation of Banff for each organ molecular = Digital pathology
Kidney International to define borderline chronic ABMR Working Groups *i-IFTA diagnostics * Routine molecular
* Discovery of AT1R + Role of non- * BHOT gene diagnostics as
activating antibodies HLA DSA panel ‘companion gold-
* |solated tubulitis * i1t1 minimal standard’
under the borderline threshold for | | « Open source
L category ) . borderline analytic pipeline
* Machine learning-
based biopsy
L contextualization

Loupy A, Mengel M, Haas M, 30 years of the International Banff Classification for Allograft Pathology: The Past, Present and Future of
Kidney Transplant Diagnostics Kidney International (2022), doi: https://doi.org/10.1016/j.kint.2021.11.028.
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Banff meeting

* Review evidence « Review evidence
« Define and prioritize « (lassification change proposal

Banff meeting Banff meeting

* Formal change proposal
« Open consultation

new questions * Define and prioritize new * Publication
questions « Website update
Banff community Banfl working groups Banit working groups
(pathclogists, + Bantl cormmumniiy + Banff community
nelshb::gzt?nzz'if;:s' ¢  Produce evidence *  Surveys
computer scientists, * Gather and grade evidence * Stress-test proposal
patients) *  Build consensus

« Define questions
to be answered

Naesens M et al. Am J Transplant. 2024,24(3):338-349.
doi: 10.1016/j.ajt.2023.10.016.



[ Banff 2022

Banff Classification

Ongoing disease Disease Disease Prognostication
probability diagnosis stage/severity

al | @

Future disease
risk

.

~a \

<

Risk markgrs: N'on-inva.sive Bfopsy-l?ased Diseasg stage: Outcome. . Peadictive markars
- HLA mismatches diagnostics: diagnosis: - Active disease prognostication: e
- HLA antibodies - Serum - Histological Banff - Chronic/active - Single markers
HLA-DSA creatinine/eGFR classification disease (e.g., eGFR
- Missing self - Proteinuria - Biopsy-based - Chronic disease evolution)
- Non-HLA - Blood markers molecular - Multidimensional
antibodies (dd-cfDNA, diagnostics Disease markers (iBox)
— mRNA) - HLA-DSA, non- severity/extent - Patient
- Urinary markers HLA antibodies - Activity index? comorbidities
- Polyomavirus PCR - Chronicity index?

Naesens M et al. Am J Transplant. 2024,24(3):338-349.
doi: 10.1016/j.ajt.2023.10.016.



Banff lesion score, Abbreviation L O ) - T

Interstitial inflammation i

t

Intimal arteritis v

Peritubular capillaritis ptc

Interstitial fibrosis ci
Tubular atrophy ct

Vascular fibrous Intimal
thickening e

GBM double contours cg

Mesangial matrix expansion mm
Arteriolar hyalinosis ah

Hyaline arteriolar thickening aah
Total inflammation ti

Inflammation in the area of .
A i-IFTA
Tubulitis i f

ubulitis in areas o t-IFTA

interstitial fibrosis

Polyomavirus Load pvl

<10%

None

None

None
<3 leukocytes/PTC

None
<5%

None

None

None

None

None

None
<10%

<10%

None

<1%

10-25%

1-4/tubular cross section
or 10 tubular epithelial
cells

<25% luminal area lost

<25%

21 leukocyte in 210% of
PTCs with max. of 3-4/PTC

<10%
6-25%
<25%

<25%

1a: only by EM 1b: <25% by
LM

<25%

Mild to moderate in >1

1 without circumferential
10-25%
10-25%

1-4/tubular cross section
or 10 tubular epithelial
cells

>1%

26-50%

5-10

>25% luminal area lost

25-75%

21 leukocyte in 210% of
PTCs with max. of 5-10/PTC

10-50%
26-50%
26-50%

26-50%

26-50%

26-50%

Moderate to severe in >1

>1 without circumferential
26-50%

26-50%

5-10

<10%

>50%

>10 OR (foci of tubular
basement membrane
destruction with i > 2 and
t2 elsewhere)

Transmural and/or
fibrinoid change and
medial smooth muscle
necrosis

>75%

21 leukocyte in 210% of
PTCs with max. of >10/PTC

>50%
>50%
>50%

>50% reduction in luminal
area

>50% of the most affected
nonischemic, nonsclerotic
glomerulus

>50% of nonsclerotic
glomeruli

Severe in many

circumferential
>50%

>50%

>10

>10%

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/
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Content of the Banff Classification of Renal Allograft Pathology

Definitions
e.g. ,2Artery“, , Peritubular Capillary“

v v

@f Lesion Sc@ <ﬂaitional Diagnostic Parameters>
Banff Lesion Score |, t, v, g, ptc, C4d, ci, ct, e.g. Acute TMA In The Absence Of Any
cv, cg, mm, ah, aah, ti, i-IFTA, t-IFTA, pvl Other Cause, Prior History of DSA, Severe
Peritubular Capillary Basement Membrane
Multilayering

| |
v

<__Banff Diagnostic Categories >
e.g. Acute TCMR Grade IA, Active , BK-Virus Nephropathy

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/
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Parameters

Acute Thrombotic Microangiopathy In The Absence Of Any
Other Cause

Absence Of Recurrent Or De Novo Glomerulonephritis
Infection

Biopsy-based transcript diagnostics for AMR/MVI above a
Content of the Banff Classification of Renal Allograft Pathology defined threshold, if thoroughly validated for use as a
substitute for AMR/MVI and available

Definitions Severe Peritubular Capillary Basement Membrane
e.g. ,2Artery“, ,Peritubular Capillary* . .
Acute & chronic Banff MUItIIayerlng
Acute Banff scores | Grading (0, 1,2,3) Chronic Banff scores Grading (0,1,2,3)| scores Grading (0,1, 2,3) * ‘ . . . . . .
i i : = - , Arterial Intimal Fibrosis With Mononuclear Cell Inflammation
n Banff Lesion Scores Additional Diagnostic Parameters
: AL Banff Lesion Score i, t, v, g, ptc, C4d, ci, ct, e.9. Acute TMA In The Absence Of Any In Fibrosis And Formation Of Neointima
v t+-IFTA cv, cg, mm, ah, aah, ti, i-IFTA, t-IFTA, pvl Other Cause, Prior History of DSA, Severe
B - Peritubular Capillary Basement Membrane . .
e e Multilayering Prior Evidence Of DSA
cad L
A | Serologic Evidence Of DSAs (DSA To HLA Or Other Antigens)
Am J Transplant. 2020;20:2318-2331 ‘ . . . . . .
Banff Diagnostic Categories Prior Documented Diagnosis Of Active Or Chronic Active AMR
e.g. Acute TCMR Grade IA, Active ABMR, BK-Virus Nephropathy
— Prior History Of TCMR

i} Evidence Of Chronic TMA

Tani kategorlle” C4d Staining On Fresh-Frozen Or Paraffin-Embedded Tissue
Normal/nonspesifik degisiklikler Polyomavirus Nephropathy, Posttransplant
. . ) . . Lymphoproliferative Disorder, Calcineurin Inhibitor Toxicity,
Antikor aracili rejeksiyon (aktif/kronik) Acute Tubular Injury Recurrent Disease, De Novo
Glomerulopathy (Other Than TG), Pyelonephritis, Drug-
Borderline d€é|§lk|lk|el" Induced Interstitial Nephritis

. . . . Other K C Of i-IFTA Ruled Out
T hc aracili rejeksiyon (aktif/kronik) er fhown Lauses Ut uled Ou

IFTA-NOS Transplantation 2018;102: 1795-1814

Diger https://banfffoundation.org/central-repository-for-banff-classification-resources-3/
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BANFF 2022

Tani kategorileri Degisiklik durumu

Normal/nonspesifik degisiklikler YOK

Antikor aracili rejeksiyon (aktif/kronik) _

Borderline degisiklikler Siklikla degisiklik YOK
T hc aracili rejeksiyon (aktif/kronik) Aktif TCMR igin YOK, Kfonikiigin revizyon VAR
IFTA-NOS YOK

Diger YOK



AMR
Borderline/caTCMR

Aktivite ve kronisite indeksleri



AMR
Borderline/caTCMR

Aktivite ve kronisite indeksleri



AMR

* Heterojen kategori
e Kurallar komplike

* Tanimlamalarda belirsizlik ve uygulama sikintilari



Antikor aracili rejeksiyon

Banff 2022

AMR iLiSKILI MORFOLOJIK LEZYONLAR
(aktif / kronik)(g, ptc, v, TMA, cg)

EN AZ BiRiNIN VARLIGI
(pozitif C4d / g + ptc = 2 / molekiiler belirtegler)

DONOR SPESIFiK ANTIKORLAR

(negatif ise poz-C4d ve/veya molekiiler belirtegler)




Mikrovaskiiler
hasar

+
Pozitif C4d
+

DSA/poz-Cad

C4d-pozitif aktif
antikor aracili
rejeksiyon

Tip/Grade Il

intimal arterit
+
Pozitif C4d
+

DSA/poz-Cad

C4d-pozitif aktif
antikor aracili
rejeksiyon

Tip/Grade Ill

anff 2022




Mikrovaskiiler
hasar

+
g+ptc22

+

C4d-negatif aktif
antikor aracil
rejeksiyon

Kronik doku hasari
+
g+ptc22
+

C4d-negatif kronik
aktif antikor aracih
rejeksiyon

Banff 2022




Ge¢ AMR
de novo DSA

De novo antikor yaniti

Erken AMR

Sensitize hastalar

Hafiza yaniti

DSA yiksek titrede pozitif DSA titreleri degisken, hatta diistk

Kreatininde hizli artis Kreatinin yuksekligi olmayabilir, subklinik (?)

Akut tubuler hasar, TMA, v
MVI ise yok ya da minimal
C4d siklikla pozitif

Tedaviye yanitli, kronisite daha ge¢

MVI, kronik AMR lezyonlari veya mikst rejeksiyon

Tedaviye sinirh yanit

Active (smoldering) | Chronic active ABMR
ABMR
Clinicall Subclinical or
Clinical Y Usually clinically clinically apparent:
apparent:
setting AKI <1 mor.1th apparent: Subclinical Progressive renal
! AKI insufficiency, proteinuria,
post-transplant :
hypertension
Histol elllitwombl, || SR, troml) Capillaritis only Capillaritis and
gy A mild clapnllarltls, caﬁlllérms, (& i) TG, TA, or PTCBMML
A v lesions v lesions
Cqd . Negative, focal +, Negative, focal +,
* Diffuse + + occasionally diffuse + | occasionally diffuse +
SR \Y/ High High Low, mid Low, mid

Cornell LD. Front. Immunol. 2021; 12: 718122.



Banff’01 Banff’13 Banff’17

Callemeyn et al. Am J Transplant. 2021,;21(7):2413-2423.
doi: 10.1111/ajt.16474.



Banff’01 Banff’13 Banff’17

>— DSA ve C4d-negatif MVI

Banff 2022

Callemeyn et al. Am J Transplant. 2021,;21(7):2413-2423.
doi: 10.1111/ajt.16474.



MIKROVASKULER INFLAMASYON

Glomerdiittal s

3 RO <3leukooytes’ >1ledkocytein 210% of 21 lewkogyte in 210% 0f 1 leukocyte in >10% of
None <25% 25.75% >75% | e R PTC PTCs with max, of 3-4/PTC _PTCs with max. of 5-10/PTC  PTCs with max. of >10/PTC




DSA-negatif MV|

* Histolojik AMR (hAMR)’lerin yaklasik yarisi

* Erken donemde

* Molekdiler calismalarda test skorlari disuk

e Lezyonlarda aktivite yok ve C4d genellikle negatif
e Seyir degisken

Senev et al., Am J Transplant. 2019;19(3):763-780.
Callemeyn et al., J Am Soc Nephrol. 2020;31(9):2168-2183.
Halloran et al.,, Am J Transplant. 2022;22(8):1976-1991.



gﬁ "% HLA-DSA kompleman
' @#”{ \ % aktivasyonu

2@
(Y
< SIRPx CD47\
N

‘ e ’ Complement
Monocyte/ .
@ macrophage

Donor cell Recipient cell

Dogal immiinite
Antikor bagimsiz
Self vs. non-self

NK Cell
NK Cell

Monocyte/

macrophage

? Monocyte/

macrophage

* MVI bir paterndir,
tani degildir 11111

'\l".
S\ Non-HLA alloantikorlar veya
otoantikorlar muhtemelen benzer
sekilde kompleman aktivasyonu

Lebraud et al., Front Immunol. 2022;13:864730.

O
" HLA allo-as (MICA T
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Diagnosticfeatures®® of AMR/MVI ‘
present (g, ptc, v, TMA, cg, ptcml)

Evaluate MVI threshold ([g + ptc = 2]*
and/or biopsybased transcriptsfor AMR/ MWVIT)

At or above MV
threshold
EvaluateCad’ inptc
and D5AS
Both C4d+ Either C4d+ Both Cad-
and DSA+ or DSA+ and DSA-
AMR AMR . No AMR
MV, DSA
AMR" AMRP negative and

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/

C4d negative

}

Diagnostic features of AMR/MVI lesions
present but below MVI threshold®

Evaluatecad®in
ptc and DSAZ

! ! !

CAd+ {independent Cad-
of D54 status)

S (R

AMR ~ No AMR No AMR ]
AMR" Enguahic No AMR
AMR!

Naesens M et al. Am J Transplant. 2024,24(3):338-3489.
doi: 10.1016/j.ajt.2023.10.016.
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_ : _ _ . Diagnosticfeatures®® of AMR/MVI
{:l:r:‘r:é/r?;tcgil:; r|1r:;‘ls;::ir(r:1srnatlon and the role of biopsy-based presen t [E..- ptC, v, TMA, eg, pt[.‘ml:l
Histolojik/molekiiler tanim Evaluate MVI threshold ([g + ptc = 2]
and/or biopsybased transcriptsfor AMR/ MWVIT)

|
4 }

At or above MVI

Diagnostic features of AMR/MVI lesions I

threshold present but below MVI threshold®
Nedene yonelik belirteg EvaluateC4d' inptc EvaluateCad’in
and DSAE

ptc and DSAZ

: | } ! ' |

Both C4d+ Either C4d+ Both C4d- CAd+ (independent Cad- Both C4d-
and DSA+ or DSA+ and DSA- of DSA status) but DSA+ and DSA-
Nedene ; 5 3
. . Banff 2019 AMR AMR . No AMR AMR © No AMR \ No AMR
yonelik | ; |
tani ! | } } } Bh—
MVI, DSA el i
Banff 2022 AMR" AMRP negative and AMR" Eﬂ:i = No AMR
C4d negative

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/

Naesens M et al. Am J Transplant. 2024;24(3):338-3409.
doi: 10.1016/j.ajt.2023.10.016.


https://banfffoundation.org/central-repository-for-banff-classification-resources-3/

& A
ELSEVIER

Contents lists available at ScienceDirect
American Journal of Transplantation

journal homepage: www.amitransplant.org

Meeting report

The Banff 2022 Kidney Meeting Report: Reappraisal of ~ ®
microvascular inflammation and the role of biopsy-based

transcript diagnostics

g+ptc > 2 ‘

Diagnosticfeatures®® of AMR/MVI
present (g, ptc, v, TMA, cg, ptcml)

Evaluate MVI threshold ([g + ptc = 2]*
and/or biopsybased transcriptsfor AMR/ MWVIT)

!

At or above MVI
threshold

EvaluateCad’in ptc

and DSAE
Both C4d+ Either C4d+ Both Cad-
and DSA+ or DSA+ and DSA-
Banff 2019 AMR AMR . No AMR
MV, DSA
Banff 2022 AMR" AMRP negative and
C4d negative

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/

}

Diagnostic features of AMR/MVI lesions
present but below MVI threshold®

I g+ptc< 2 }

Evaluatecad®in
ptc and DSAZ

! ! !

CAd+ {independent Cad- Both C4d-
of D54 status) but DSA+ and DSA-
AMR ~ No AMR . No AMR l
AMR" Frananie No AMR
AMRI

Naesens M et al. Am J Transplant. 2024,24(3):338-3489.
doi: 10.1016/j.ajt.2023.10.016.
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transcript diagnostics

g+ptc > 2 ‘

g+ ptc =2

Diagnosticfeatures®® of AMR/MVI
present (g, ptc, v, TMA, cg, ptcml)

eatures of AMR/MVI lesions
ut below MVI threshold®

I g+ptc< 2 }

g2 GN

Evaluatecad®in

e g >1 TCMR ptc and D5AZ
Borderline I ]
Both Cad+ Enfeksiyon D) cad- Both C4d-
and DSA+ but DSA+ and DSA-
} } |
Banff 2019 AMR No AMR No AMR !
I SR R qoocsind e
MVI, DSA i
Banff 2022 AMR" AMR" negative and AMR" Pr;'M:i & No AMR
C4d negative

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/

Naesens M et al. Am J Transplant. 2024,24(3):338-349.
doi: 10.1016/j.ajt.2023.10.016.
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transcript diagnostics prﬁent {E" ptC, Ve TMA’ CE ptl:ml}

Evaluate MVI threshold ([g + ptc = 2]*
and/or biopsybased transcriptsfor AMR/ MWVIT)

At or above MV Diagnostic features of AMR/MVI lesions
g+ptc 22 threshold

+ <
present but below MVI threshold® I g ptc 2 }

EvaluateCad’in ptc EvaluateCad’in

and D5AS ptc and DSAZ
| ! T\ ! ! |

Both Cad+ Either Cad+ Both C4d- CACE ke cad- Both C4d-

and DSA+ or DSA+ and DSA- of DSA status) but DSA+ and DSA-
Banff 2019 AMR AMR . No AMR AMR . NoAMR  No AMR l

MV, DSA S |
Banff 2022 AMR" AMR" negative and AMR" Eﬂ:i = No AMR
\  C4d negative J

l DSA ve C4d neg MVI I
https://banfffoundation.org/central-repository-for-banff-cla

S P ——————— Naesens M et al. Am J Transplant. 2024,24(3):338-349.
doi: 10.1016/j.ajt.2023.10.016.
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Evaluate MVI threshold ([g + ptc = 2]*
and/or biopsybased transcriptsfor AMR/ MWVIT)

At or above MV Diagnostic features of AMR/MVI lesions
L g+ptc 22 J ‘ threshold I g+ptc< 2 }

present but below MVI threshold®

EvaluateCad’ inptc EvaluateCad’in

and D5AS ptc and DSAZ
Both Cad+ Either Cad+ Both C4d- CACE ke cad- Both C4d-
and DSA+ or DSA+ and DSA- of DSA status) but DSA+ and DSA-
Banff 2019 AMR AMR . No AMR AMR . NoAMR . No AMR ]
MVI, DSA S
Banff 2022 AMR" AMR" negative and AMR" i . No AMR
\ C4d negative J \ )

SyTTrETTOTrE ot T

. , l DSA ve C4d neg MVI I l Olasi/muhtemel AMR l
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The Banff 2022 Kidney Meeting Report: Reappraisal of
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transcript diagnostics

m

At or above MVI

Diagnostic features of AMR/MVI lesions
+ <
threshold I g ptC 2

present but below MVI threshold®

Evaluatecad®in

EvaluateCad’ inptc
ptc and DSAZ

and DSAE
Both C4d+ Either C4d+ Both Cad- CACE ke Ccad- Both C4d-
and DSA+ or DSA+ and DSA- of D5A status) but DSA+ and DSA-
Banff 2019 AMR AMR . No AMR AMR . NoAMR . No AMR ]
MV1, DSA e
Banff 2022 AMR" AMR" negative and AMR" i . No AMR
\  C4d negative J \ )

l DSA ve C4d neg MVI I l Olasi/muhtemel AMR l
| 2024;24(3):338-349.

https://banfffoundation.org/central-repository-for-banff-clasSrereerere e ————————
doi: 10.1016/j.ajt.2023.10.016.
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“SUSPICIOUS”:  KUSKULU/SUPHELI
“POSSIBLE”:  MUMKUN/OLANAKL
“PROBABLE”:  OLASI/MUHTEMEL




Table 51

Banff 2022 Category 2: Antibody-mediated rejection and microvascular inflammationfinjury (AMR/MVI): a reasoning framework

1. Diagnostic features* of AMR/MVI present: g, ptc, v, acute TMA, cg, ptoml

*  Active lesions: g=0 in the absence of glomerulonephritis; ptc > 0 in the absence of ooute TCMA or borderine (suspicious) for ooute TOMA; v=0; ooute
thrombotic microangiopathy {TMA] in the absence of any other couse;
s Chromic kesions: g = 0 {by LM or EM if available), if no evidence of chronic TMA and if obsence of recurrent or de nove glomerulonephritis; severe
ptomi: 7 or mone layers in 1 cortical peritubular copiliary and 5 or move in 2 additionol copillaries, ovoiding portions cut tangentiolly by EM, if availoble
*oither lesions can be observed in AMR and strengthen the diognaosis but are not disgnostic by themselves: artenal intimal fibrosis {ov] of new onset,
excluding other couses; lewkocytes within the sclenotic intima fovour chronic AMR i there is no prior history af TOMA; ocute tubwlor infury, in the absence of

o

Diagnosticfeatures®® of AMR/MVI
present (g, ptc, v, TMA, cg, ptcml)

Evaluat_e MV threshold ”g +pic= 2]

and/or biopsybased transcriptsfor AMR/ MV19)

Histomoleoular Description N1 at or abowe threshold v below threshold
Needs firther cousal annotation, see ot least moderate MV g + pic = 2| in the absence of any of the diagnostic features* of AMR/VLT is present 1 l
mext row recurrent or de novo glomeruionephritis. if borderfine (g, ptc, v, ocute ThA, o, ptemi) but g + pec < 2; i 5 X 5
{suspicious) for or acute TCMR, or infection are present, | borderfine (suspicious) for or acute TOMR, or infection +otc> 2 At or above MVI Diagnostic features of AMR/MVI lesions +otc< 2
(g +ptc 2 2) is not sufficient and Banff lesian scare g21 is are present, pio=1 is not sufficient g+ptcz threshold present but below MvI threshald® grptc
required
ARIDOn ABID.
I transcri ics for AN transcri ics fior A
abowve a defined threshold below a defined threshold T s f i
T horougiuy valdatod for use as substute for iviand | T ol s For sz s SubstrutE for WYY EvaluateC4d' inptc EvaluateC4d'in
available and available and DSAE ptc and DSAS
Causa O Descr)
If thorough testing for D5A (anti-HLA or AND/OR AND (independent of AND 1 l
e Sﬂfﬂm’”‘mﬁ'ﬁ“ ESh porstees Lo Rt iy Both C4d+ Either Cad+ Both C4d- GAQE inteperent cad- Both C4d-
following the STAR quidelines, =4 l l l l and DSA+ or DSA+ and DSA- of D5A status) but DSA+ and DSA-
Detection of non-HLA antibodies J L 1 l l t
(including A0 antibodies in ASO-
incompatible tronsplantation ) can be antibody-mediated Microvascular antibady- Probable MV, DSA Secieahl
used as serlogic Banff criterion for rejection (AME) inflammation/injury (MV1), mediated antibody-mediated rejaction AMR" h 2 h robaple
diagnosis of AMR, if the testing DsA-negative and cad- rejection [AMR) {Probable AMR) AMR negative 3_”‘:' AMR AMRI No AMR
pratocols are sufficiently standardized negative CA4d negative
enddinicafy validated forthe | e
appropriote clinical context The couse of this descriptive
C4d deposition should be evaivated in phenotype is unciear and
peritubular copitlaries and vasa recta further research is necessary

(Cad positive = C4d2 or C4d3 by IF on
frozen sections, C4d >0 by IHC on

Upon diognosis of AMR, further
differentiation of disease stoge

Active AMR: presence of only active lesions (including C4d positivity) (cg=0; ptomi=0)

«  Chronic active AMR: presence of both active {induding Cad pasitivity) and chronic {cg=0 and/or severe ptoml)

lesions:

#  chronic AMR: cases with “Probable AMR” with chronic lesions |cg=0 and//or severe ptoml). For thesa cases,
prior documented diagnosis of active or chronic active AMR, or documented prior evidence of DSA, also

count as DSA positivity

Z hdmhﬂrﬁﬂmﬂm |=|11:I:.I'.anneTllﬂ.cg.|I-:ml]pw_-aut

Acute tubuiar injury (ATT) is present
without histalogical features of
AMFM (g, ptc, v, ocute TMA, g,
ptem), cad pasitive

»  ABO-incompatibility - fikely “Accommodation™

»  [Early postiranspiant in D5A sensitised crossmatch positive) patient -> “Probable AMR"

*  DSA negative in conventional transplants -= "No AMR™

Cad staining without evidence of
reject

AN 4 features must be present for
diggnosis

»  Cad pasitive

# Mo diagnostic features of AMR/MV (g, ptc, v, acute TMA, cg, ptomi] present
*  Biopsy-based transcript diagnostics for AMP/W below a defined threshold, i thorougily validated and
availoblz

* Mo acute or chronic active TCMR, or borderline changes

Aktif

Kronik aktif

Kronik

Naesens M et al. Am J Transplant. 2024,24(3):338-3489.
doi: 10.1016/j.ajt.2023.10.016.



Clinical interpretation of Banff Category 2: Antibody-mediated rejection and microvascular

inflammation/injury (AMR/MVI)

Antibody-mediated (AMR)

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/

C4d positive C4d negative
AND/OR AND
DSA positive DSA negative
Antibody-mediated Microvascular
rejection (AMR) inflammation/injury (MVI),
DSA-negative and C4d-
negative

The cause of this descriptive
phenotype is unclear and
further research is necessary

Probable AMR
C4d positive C4d negative MVI <2 C4d—neg DSA—pOZ
(independent of AND
DSA status) DSA positive
Antibody- Probable
mediated antibody-mediated rejection
rejection (AMR) (Probable AMR)

MVI, DSA-negative and C4d-negative

MVI >2 C4d-neg DSA-neg

AMR can be diagnosed in patients with normal or
abnormal kidney function. Further differentiation into
active AMR, chronic active AMR, and chronic AMR, can
guide therapeutic decision-making.

In the context of circulating DSA, individual lesions of
MVI (g, ptc, v, acute TMA, cg, ptcml) below the
histological threshold for MVI (g+ptc<2) and in the
absence of C4d deposition in peritubular capillaries,
probably indicate antibody activity. This phenotype can
be diagnosed in patients with normal or abnormal kidney
function. Depending on the clinical context, antibody-
targeted treatment could be considered. Further
research is necessary to determine the prevalence,
impact, and best treatment for this phenotype.

MVI above the histological threshold, without circulating
DSA and with negative C4d staining in peritubular
capillaries has been observed in patients with normal or
abnormal kidney function. This is a purely descriptive
phenotype, and the cause remains unclear. Before
assigning cases as DSA negative, thorough evaluation of
all loci and interactions with the HLA laboratory is
necessary, following the STAR guidelines, and the
limitations of DSA testing should be considered. Further
research is necessary to determine the prevalence, the

{ related biological T
treatment for this pattern. These cases may represent
missed HLA-DSA, alloreactive T cell mediated responses;
autoreactive or alloreactive non-HLA antibodies; primary
NK cell activation through missing self; viral infection;
other mechanisms of innate immune activation; ischemia

reperfusion injury, etc.

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/



https://banfffoundation.org/central-repository-for-banff-classification-resources-3/

Clinical interpretation of Banff Category 2: Antibody-mediated rejection and microvascular

inflammation/injury (AMR/MVI)

Antibody-mediated (AMR)

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/

C4d positive C4d negative
AND/OR AND
DSA positive DSA negative

l l

Antibody-mediated Microvascular
rejection (AMR) inflammation/injury (MVI),
DSA-negative and C4d-
negative

The cause of this descriptive
phenotype is unclear and
further research is necessary

Probable AMR
C4d positive C4d negative MVI <2 C4d—neg DSA—pOZ
(independent of AND
DSA status) DSA positive
Antibody- Probable
mediated antibody-mediated rejection

rejection (AMR) (Probable AMR)

MVI, DSA-negative and C4d-negative

MVI >2 C4d-neg DSA-neg

AMR can be diagnosed in patients with normal or
abnormal kidney function. Further differentiation into
active AMR, chronic active AMR, and chronic AMR, can
guide therapeutic decision-making.

In the context of circulating DSA, individual lesions of
MVI (g, ptc, v, acute TMA, cg, ptcml) below the
histological threshold for MVI (g+ptc<2) and in the
absence of C4d deposition in peritubular capillaries,
probably indicate antibody activity. This phenotype can
be diagnosed in patients with normal or abnormal kidney
function. Depending on the clinical context, antibody-
targeted treatment could be considered. Further
research is necessary to determine the prevalence,
impact, and best treatment for this phenotype.

MVI above the histological threshold, without circulating
DSA and with negative C4d staining in peritubular
capillaries has been observed in patients with normal or
abnormal kidney function. This is a purely descriptive
phenotype, and the cause remains unclear. Before
assigning cases as DSA negative, thorough evaluation of
all loci and interactions with the HLA laboratory is
necessary, following the STAR guidelines, and the
limitations of DSA testing should be considered. Further
research is necessary to determine the prevalence, the
causes and related biological processes and best
treatment for this pattern. These cases may represent
missed HLA-DSA, alloreactive T cell mediated responses;
autoreactive or alloreactive non-HLA antibodies; primary
NK cell activation through missing self; viral infection;
other mechanisms of innate immune activation; ischemia
reperfusion injury, etc.

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/
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Content of the Banff Classification of Renal Allograft Pathology Parameters

Acute Thrombotic Microangiopathy In The Absence Of Any

Definitions

e.g. ,Artery“, ,Peritubular Capillary“ Other Cause

il Il Absence Of Recurrent Or De Novo Glomerulonephritis

Banff Lesion Scores Additional Diagnostic Parameters °
Banff Lesion Score i, t, v, g, ptc, C4d, ci, ct, e.g. Acute TMA In The Absence Of Any » InfeCtlon
cv, cg, mm, ah, aah, ti, i-IFTA, t-IFTA, pvl Other Cause, F'l_'ior History of DSA, Severe . . . .
Frovsuialex Crseey Cimss el ans Biopsy-based transcript diagnostics for AMR/MVI above a
yering
I : defined threshold, if thoroughly validated for use as a
7 substitute for AMR/MVI and available
Banff Diagnostic Categories H H
e.g. Acute TCMR GradeIIAg,ActiveI ABMR, E?K—Vlirus Nephropathy Severe PerltUbUIar caplllary Basement Membrane
Multilayering

Arterial Intimal Fibrosis With Mononuclear Cell Inflammation
In Fibrosis And Formation Of Neointima

Prior Evidence Of DSA
E k I b I I ° Serologic Evidence Of DSAs (DSA To HLA Or Other Antigens)
ta n I S a u g u a r ° Prior Documented Diagnosis Of Active Or Chronic Active AMR
Prior History Of TCMR

Tanimi yetersiz olanlar oo

C4d Staining On Fresh-Frozen Or Paraffin-Embedded Tissue

Polyomavirus Nephropathy, Posttransplant
Lymphoproliferative Disorder, Calcineurin Inhibitor Toxicity,
Acute Tubular Injury Recurrent Disease, De Novo
Glomerulopathy (Other Than TG), Pyelonephritis, Drug-
Induced Interstitial Nephritis

Other Known Causes Of i-IFTA Ruled Out

Transplantation 2018;102: 1795-1814

https://banfffoundation.org/central-repository-for-banff-classification-resources-3/
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Table 51

Banff 2022 Category Z: Antibody-mediated rejection and microvascular inflammationfinjury (AMR/MVI): a reasoning framework

1. Diagnostic features* of AMR/MVI present: g, ptc, v, acute TMA, cg, ptoml

®  Active lesions: g=0in the obsence of glomerulonephritis; pte > 0 in the ohsence of ooute TCMR or bordedine (suspicious) for ooute TOMA; w0, ooute
thrombotic microangiopathy (ThA] in the absence of any other cause;
»  Chronic [esions: og = 0 {by LM or EM if aveilable), if no evidence of chronic WA and if absence of recurrent or de novo glomerulonephritis; severs
ptomi: 7 or more loyers in 1 cortical peritubular capiliary and 5 or more in 2 odditional copillaries, avoiding portions cut tangentially by EM, if availoble
*other lesions can be observed in AMR and strengthen the diognosis but are not diognostic by themsedves: arteriol intimal fibrosis (o) of new onset,
enclpding other couses; lsukocytes within the solerotic intime fovour chronic AMR if there is no prior history of TOMA; ocute tubular injury, in the ohsence of

Akomodasyon: ABOi
Olasi AMR: XMpoz/sens hasta erken donemde
AMR degil: konvansiyonel tx, cogunda DSA negatif

any other apparent couse
Histomoleular Description NI at or abowve threshold v below threshold
Needs further cousal onnotation, see at [east moderate MV g + pic 2 2] in the absence af any of the dingnostic features* of AMA/MT is present
mext row recurrent or de novo glomeruienephritis. If borderling (g, ptc, v, ocute ThAA, cg, promi) but g + ptec < 3; if
(suspicious] for or ocute TCMA, or infection are present, baorderiine [suspicious] for or ocute TCMR, or infection
(g +ptc 2 2) is not sufficient and Banff lesion score g1 is are present, ptc=1 is not sufficient
required
AND/OR AND
‘Biopsy-based transript diagnostics for AMR/NVI transcri s for AM
above a defined threshold below a defined threshold
if thoroughly wvelidated for use as substitute for M and if thoroughly validated for use as substitute for MVT
available and available
Causal Diagnosis or Descriptive
Fhenotype Cad pasitive C4d negative Cad positive ‘Cad negative
If thorough testing for DSA {anti-HLA or AND/OR AND [independent of AND
other specificity) has not yet bean DS54 pasitive DSA negative DSA status) DSA pasitive
performed, this showld be done,
Detection of non-HLA antihodies
(including ABC antibadies in ABC-
incompatible tronsplantation) can be Antibody-mediated Microvascular Antibody- Probable
used 0s senlogic Banff criterion for rejection [AMR) i : jury (R, diated rejection
dingniosis of AMR, if the testing DsA-negative and cad- rejection [AMR) [Probable AMR)
ond clinically validated for the
appropriate clinical comtext The couse of this descriptive
44 deposition should be evaluated in phenotype is unciear and
peritubulor capilaries ond wasa recta further research is necessary

(C4d positive = C4d2 or C4d3 by IF on
frozen sections, C4d =0 by IHC an
paraffin sactions]

Ativivy/Chronicity
Lipan diagnosis of AMR, further
differentiotion of disegse stoge

2. No diagnostic features of AMR/|

+  Active AMR: presence of only active lesions (incuding Cad pasitivity) (cz=0; ptomi=0)
*  Chronic active AMR: presence of both active (including C4d pesitivity) and chronic (gg=0 and/or severe ptaml]

lesions

= Chronic AMR: cases with “Probable AMR™ with chronic lesions {cg=-0 and,for severe ptaml). For these cases,
prior documemntad diagnaosis of active or chronic active AMR, or documented prior evidence of DSa, also

count a5 D5A positivity

B —
MV (g, ptc, v, acute TMA, cg, pteml) present

—
Acute tubuiar injury (ATT) is present
without histologicol features of
AMR/MVI (g, pte, v, ocute TMA, og,
pteml], C4d positive

»  ABO-incompatibility - fkely “Accommodation™

*  Early posttransplant in D54 sensitised (crassmatch positive) patient - “Probable AMR"

»  D3A negative in conventional transplants - "Mo AMR™

Cad staining without evidence of
reject

Al 4 fetures must be present for
dingnosis

cad positive

* Mo diagnostic features of AMR/MVI (g, pic, v, acute TMA, g, ptemi] present.
*  Biopsy-based transcript diagnostics for AMRB/M below a defined threshold, if thoroughly validated and
availablz

» Mo acute or chronic active TCMR, or borderline changes

Akut tubuler hasar + C4d-poz
ATI cok sik ve yeterince tanimli degil (!)
Aktif AMR bulgusu olmamali (!)

Rejeksiyon olmaksizin C4d-poz

Molekuler testler rej degerlerinin altinda (!)
Es zamanli borderline/TCMR/AMR olmamali (!)




Yeni ortaya cikan intimal fibrozis

* Sik rastlanan bir lezyon

* HLA antikorlari ateroskleroz yapabilir

* Arter 6rneklemesi cogu zaman yeterli degil
e Tekrarlanabilirlik dtsuk

e Eski bir bx varligini gerektirir

* Cogu patolog cg/ptcml olmadan cv ile AMR tanisi vermiyor (!)



AMR diger sorunlari

* GN varliginda g

* BL/TCMR varliginda ptc

* |zole v ve izole TMA

e C4d’nin DSA yerine kullanimi



Borderline/caTCMR



MEETING REPORT A-IT

The Banff 2017 Kidney Meeting Report: Revised diagnhostic
criteria for chronic active T cell-mediated rejection, antibody-
mediated rejection, and prospects for integrative endpoints for
next-generation clinical trials

Category 3: Borderline changes

Suspicious (Borderline) for acute TCMR

Foci of tubulitis (t > 0) with minor interstitial inflammation (i0 or i1)Jor moderate-severe interstitial inflammation (i2 or i3) with mild (t1) tubulitis;
retaining the i1 threshold for borderline with t > 0 is permitted although this must be made transparent in reports and publications

MEETING REPORT A—]T

The Banff 2019 Kidney Meeting Report (l): Updates on and
clarification of criteria for T cell- and antibody-mediated
rejection

Category 3: Borderline (Suspicious) for acute TCMR

Foci of tubulitis (t1, t2, or t3) with[mild interstitial inflammation (il)]
or mild (t1) tubulitis with moderate-severe interstitial inflammation
(i2 ori3)

No intimal or transmural arteritis (v = 0)




Kidney International, Vol. 55 (1999), pp. 713-723

The Banff 97 working classification of renal

American Joumnal of Transplantation 2017; 17: 2841 © 2016 The Authors. American Journal of Transplantation published by

Willey Periodicals Inc. Wiley Periodicals, Inc. on behalf of American Society of

allograft p athOIO gy Transplant Surgeons
Meeting Report doi: 10.1111/ajt.14107

The Banff 2015 Kidney Meeting Report: Current
Challenges in Rejection Classification and Prospects
for Adopting Molecular Pathology

Received: 12 Movember 2017 | Revised: 30 March 2018 Accepted: 31 March 2018

Ch
DOI: 10.1111/ajt.14888 U
www.nature.com/scientificreports
ORIGINAL ARTICLE A]T
[ ] o e
Does tubulitis without interstitial inflammation represent scientific reports

borderline acute T cell mediated rejection?

W) Check for updates

Brian J. Nankivell' | Chow H.P'Ng? | Jeremy R. Chapman' OPEN Molecular patterns of isolated
tubulitis differ from tubulitis
with interstitial inflammation
in early indication biopsies
of kidney allografts



Are borderline changes real rejection?
Current viewpoints

Sook Hyeon Park* and John J. Friedewald®®

Table 2. Borderline rejection article summary

Nankivell et al. [19"%] N=775 1,5- year graft survival: isolated tubulitis (98.8%, 92.7%) and normal controls (98.1%,
91.7%) were higher than BL with i1t (94.5%, 81.7%) (P<0.001).
McRae et al. [20] N=172, BL with > i1t1 had higher HR for CCE (hazard ratio = 3.4; 95% Cl, 1.4-8.2; P<0.01)
N=56 for external than BL with t1i0
validation
Nankivell et al. [21"%] N=551 BL with > t1i1 developed more microvascular inflammation, positive C4d, TG, and

dnDSA than normal controls
BL is associated with lower 5-year graft and patient survival

Seifert et al. [22] N=120 BL is associated with an increased adjusted hazard ratio 2.6 for CCE
The treated BL had a lower incidence of CCE (41%, P< 0.001) than the untreated group
(67%)
Mehta et al. [23] N=200 SCI (excluding Banff > 1A) at 3 -month protocol biopsy (i+t > O) had higher serum
creatinine at 24-month than normal controls (1.65 +0.85 mg/dl vs. 1.39+0.45 mg/
dl, P=0.02)
The SCI group had higher allograft chronicity score at 12-month than normal controls
(2:4£1.35vs. 1.94+1.2, P=0.02)

Wiebe et al. [24"] N=803 BL with > t1i1 is associated with reduced graft survival (hazard ratio = 2.4; P=0.003)
than normal controls
HLA DR/DQ eplet mismatch is associated with BL and TCMR

Kidney allograft outcomes with borderline changes.
BL, borderline changes; CCE, composite clinical endpoints; dnDSA, de novo DSA; KT, kidney transplant; SCI, subclinical inflammation; TG, transplant

glomerulopathy.
Curr Opin Nephrol Hypertens 2020, 29:656—662



Are borderline changes real rejection?
Current viewpoints

Sook Hyeon Park* and John J. Friedewald®® \\

Table 2. Borderline rejection article summary

o “
Nankivell et al. [19®"]  N=775 1,5- year graft surviye J e‘\

91.7%) were

McRae et al. [20] N=172, BL with > 63% 01)
N =156 for external ' ° “
validation

Nankivell ef al. [21™%]  N=551 o x e& 4d, TG, and

i .
Seifert et al. [22] ‘\ l a"hazard ratio 2.6 for CCE

of CCE (41%, P<0.001) than the untreated group

Mehta et al. [23] N= 6 A) at 3 -month protocol biopsy (i+t > 0) had higher serum
onth than normal controls (1.65 +0.85 mg/dl vs. 1.39+0.45 mg/

group had higher allograft chronicity score at 12-month than normal controls
a+1.38w. 1.94+£1.2, P=0.02)

Wiebe et al. [24"] N=803 BL with > t1i1 is associated with reduced graft survival (hazard ratio = 2.4; P=0.003)
than normal controls
HLA DR/DQ eplet mismatch is associated with BL and TCMR

Kidney allograft outcomes with borderline changes.
BL, borderline changes; CCE, composite clinical endpoints; dnDSA, de novo DSA; KT, kidney transplant; SCI, subclinical inflammation; TG, fransplant

glomerulopathy.
Curr Opin Nephrol Hypertens 2020, 29:656—662



i=1 i>2
+ +

t21 t=1
+ +
=0 =0

Akut T hiicre
aracil rejeksiyon
kuskusu

“Borderline”

THUCRE ARACILI REJEKSIYON, AKUT

Akut T hiicre aracili
rejeksiyon

Tip/Grade IA




Total inflamasyon (ti): 5/ 11

interstisyel inflamasyon (i): 3/ 6

Skarli kortekste inflamasyon (i-IFTA): 2/ 5

PAY / PAYDA







T HUCRE ARACILI REJEKSIYON, KRONIK AKTIF [

ti>2
+
i-IFTA22
+
t=2 / t-IFTA=2

Kronik aktif T
hiicre aracih
rejeksiyon

Tip/Grade IA

1

Banff 2019

€

cv>0

(mononiikleer
inflamasyon ile
birlikte,neointima)

4

Kronik aktif T
hiicre aracih
rejeksiyon

Tip/Grade Il

e
e e

AN
e Nt e

ti
I-IFTA
t/t-IFTA

cv




calCMR

* Kriterlerde degisiklik yok
* Tanimlamalar (t-IFTA) revize edilse de hala karmasik



I-IFTA

1.0
.-" 1 ‘0"
.-‘
: uninflamed scarring :
Lovovooosy ——————e L, . .
Yooy : = | minimal inflamed
08+ " )
LR 08
Lo
\0.0-: fe—aandny
Laen, E
Biad iinflamed scaming _ “} unscarred area inflamed
.z i g 06-. -"...‘.
§ 2 |
e @ L carred area inflamed
£ 1
G 04 O 044
inclusion criteria: scarring >5%, i-Banff <25% biopsies with graft survival n  p-value compared
diad graftsurvival n  p-value to both <25%
ol [JPSvoveR 024 e i-Banif >25%, |-IFTA <25% 602% 13 005
PG Souing Shoi NS (RN 0 QN3 weeern: (IFTA 525%, -Banff <25%  60.0% 20 0.002
— <50% of scarring show infiltrates 93 5% 31 — Doth <25% 88 7% 71
4+ censored 77 4+ censored 104
0.0+ 0.0+
T ] I 1 L) L T T T T 1 LJ
0.00 10.00 2000 30.00 40.00 $0.00 0.00 10.00 2000 30.00 40.00 50.00
time to event in months time to event in months

Mengel et al., Am J Transplant 2009; 9: 169-178



I-IFTA

* Belirsizlikler devam ediyor:

* Non-immiin nedenler: BKN, kronik
pyelonefrit/obstriksiyon, rekirren hastalik,
dondr hastaligi, CNIT, kontrolstiz HT

* Nativ biyopsilerde de ci-ct alanlarinda
inflamasyon

* Alloantijenlere spesifik yanit degil

* Kriter olarak kabul edilmesi ve tedavi
edilmesine ragmen tedavi yaniti olmayabilir

e Asiri immunsipresyon komplikasyon riski

* Molekiiler olarak immiinolojik hasar:
* Halloran et al., Am J Transplant 2012;12:191
* Modena et al., Am J Transplant 2016;16:1982
* Naesens et al., Kidney Int; 80: 1364




I-IFTA

ORIGINAL ARTICLE

T cell-mediated rejection is a major determinant of
inflammation in scarred areas in kidney allografts

Carmen Lefaucheur®

Christophe Legendrez'5 | Jean-Paul Duong Van Huyen

%78
oncesinde
TCMR yok.

2

24

expression study in kidney allograft biopsies showing a similar TCMR
molecular profile between biopsies with acute TCMR compared to
biopsies with IF/TA and inflammation.?

We observed that the majority of patients (78%) with i-IF/TA at
1 year after transplantation did not experience previous acute TCMR
proven by indication allograft biopsy. There may be 2 explanations for
this lack of specificity of i-IF/TA for TCMR. First, i-IF/TA may be ob-
served in other contexts,2® such as BK virus-associated nephropathy,
pyelonephritis, drug-induced interstitial nephritis, and posttransplant
lymphoproliferative disorders, which can be recognized by clinical,
biological, immunchistochemical, and specific histological findings
(SV40-T staining and plasma BK virus load, uroculture, presence of
eosinophil infiltrates and medication history, monotypic infiltrate, and
imaging, respectively) and should be eliminated before considering an
alloimmune process underlying i-IF/TA. This is also the case for most
of the other elementary histologic lesions defined by the Banff classi-
fication (eg, glomerulitis is included in the antibody-mediated changes

| Clément Gosset® | Marion Rabant® | Denis Viglietti? |
Jérdme Verine® | Olivier Aubert? | Kevin Louis? | Denis Glotz'? |

| Alexandre Loupy?”
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Molecular phenotype of kidney transplant indication biopsies
with inflammation in scarred areas

Philip F. Halloran'? | Arthur Matas® | Bertram L. Kasiske® |
Katelynn S. Madill-Thomsen? | Martina Mackova! | KonradS. Famulski

In kidney transplant biopsies, inflammation in areas of atrophy-fibrosis (i-IFTA) is as-

sociated with increased risk of failure, presumably because inflammation is evoked

by recent parenchymal injury from rejection or other insults, but some cases also o

have rejection. The present study explored the frequency of rejection in i-IFTA, by Cogu n d a

using histology Banff 2015 and a microarray-based molecular diagnostic system . ..

(MMDx). In unselected indication biopsies (108 i-IFTA, 73 uninflamed IFTA [i0-1FTA], h |Sto I OJ | k (%28)
and 53 no IFTA), i-IFTA biopsies occurred later, showed more scarring, and had more

antibody-mediated rejection (ABMR) based on histology (28%) and MMDx (45%).| T Ve M M DX (%45)
cell-mediated rejection (TCMR) was infrequent in i-IFTA based on histology (8%) and

MMDx (16%). Twelve i-IFTA biopsies (11%) had molecular TCMR not diagnosed by O I a ra k A M R Va r.
histology, although é were called borderline and almost all had histologic TCMR le-

sions. The prominent feature of i-IFTA biopsies was molecular injury (eg, acute kidney

injury [AKI] transcripts). In multivariate analysis of biopsies >1 year posttransplant,

the strongest associations with graft loss were AKI transcripts and histologic atro-

phy-scarring; i-IFTA was not significant when molecular AKI was included. We con-

clude that i-IFTA in indication biopsies reflects recent/ongoing parenchymal injury,

often with concomitant ABMR but few with TCMR. Thus, the application of Banff i-

IFTA in the population of late biopsies needs to be reconsidered.

KEYWORDS

basic (laboratory) research/science, biopsy, kidney transplantation/nephrology, rejection
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* Tedavi edelim mi (?)



Aktivite ve kronisite indeksleri



MEETING REPORT A-]T

The Banff 2019 Kidney Meeting Report (l): Updates on and
clarification of criteria for T cell- and antibody-mediated
rejection

Raporlama; Aktivite ve Kronisite

( \ [ \ [Acute & chronic Banff\
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Am J Transplant. 2020;20:2318-2331




Toward Activity and Chronicity Indices for the
Evaluation of Kidney Transplant Rejection:
A Viewpoint by the Banff Working Group

Maarten Naesens, MD, PhD,! Lynn D. Cornell, MD,2 S

urya V. Seshan, MD,? and Mark Haas, MD, PhD#*

Vaulet et al.
J Am Soc Nephrol. 2021;32:1084-1096
J Am Soc Nephrol. 2022;33:2026—2039

Haas et al.

Kidney Int. 2023;103:187-195

Active and chronic Banff lesion scores and suggested composition of these indices to be considered in the calculation

of activity and chronicity indices

Banff lesion scores

Active Banff lesions

Chronic Banff lesions

Interstitial inflammation (i)

Tubulitis (1)

Intimal arteritis (v)

Glomerulitis (g)

Peritubular capillaritis (ptc)

Acute thrombotic microangiopathy (TMA)

C4d deposition in peritubular capillaries (C4d)

e |nterstitial fibrosis (ci)
¢ Tubular atrophy (ct)

Arteriolar hyalinosis (ah)

electron microscopy)

Vascular fibrous intimal thickening (cv)

Glomerular basement membrane double contours (cg)
Mesangial matrix expansion (mm)

Global glomerulosclerosis (gs)

Peritubular capillary basement membrane multilayering (ptcml; needs

Suggested composition of the activity and chronicity indices

Activity index=

Chronicity indexa

Purpose
Formulation

Range

Global estimation of inflammation
| +t+V+0+ptc+ C4d (0-2)°
0-17

Global estimation of chronicity
ci+ct+cv+(cg x2)
0-15

4t is recognized that the activity and chronicity indices represent pure forms of active and chronic lesions, those most commonly seen in rejection. However, it is strongly suggested that all Banff lesions
be scored and included in the biopsy report and comments regarding the significance of additional individual lesions (eg, TMA in active AMR) be included separately. The definitions of these lesion scores
should follow the most recent version of the Reference Guide to the Banff Classification (https://banfffoundation.org/central-repository-for-banff-2019-resources-3/).
fn the activity index, C4d is dichotomized as present (score 2) or absent (score 0), following the definitions for C4d positivity in the Banff classification for AMR/MVI.

AMR, antibody-mediated rejection; MVI, microvascular inflammation; TCMR, T cell-mediated rejection; TMA, thrombaotic microangiopathy.

Transplantation. 2025 Jan 28.
doi: 10.1097/TP.0000000000005336.



Banff tanimlari ve siireglerindeki zorluklar ve gelistirilmesi gereken noktalar

e Degisikliklerin etkileri tam olarak degerlendirilmeden uygulamaya alinmasi (bazi klinik olarak faydali kategorilerin kaybi)

e Kullanici geri bildirimi eksikligi (sik yapilan degisiklikler ve yetersiz bilgilendirme, uygulama gticligu)

e Karmasik kurallar (patoloji ve klinik arasinda iletisim zorluklari, hasta yonetimine olumsuz etki)

e AMR tanimlarindaki degiskenlik, klinik calismalarda tutarsizlik ve sistematik incelemelerde zorluklar

e Yardimci tekniklerin (EM, molekiler yontemler) yaygin uygulanabilirliginin olmamasi kisitlayici

e Dikotom kategorizasyonun hastalik slirecini yansitmamasi

Naesens M et al. Am J Transplant. 2024,24(3):338-349.
doi: 10.1016/j.ajt.2023.10.016.



Banff 2024 raporu

Acapéare ﬁ PITOR l& Université
NATIONALY A Paris Cité

* Mevcut siniflama kurallarinda degisiklik YOK !
* Imminolojik siireclerin artan karmasikligi !

* Banff 2022 ABMR akis semasi v/, i&t ve v lezyonlari icin yeni akis
semasl onerisi

* vlezyonunun 6nemi ve izole v tartismasi — Banff 2026

» Aktivite ve kronisite indekslerinin veri eksikligi nedeniyle siniflamaya
entegrasyonu ?

* Glomerdler hastalik raporlama onerileri AP
* Dijital ve molekuler araclarin gelecekte siniflamayi donlistirme o2
potansiyeli e

https://amjtransplant.wixsite.com/ajtbanffblog/2022-banff-meeting-reports/kidney-2/2024-banff-meeting-report-kidney
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Figure 1

Features of predominantly mononuclear leukocytic
tubulo-interstitial inflammation present (t, i)

(if v lesion present go to v lesion flowchart as well)

Evaluate other causes of tubulo-interstitial
inflammation (see box below)

|
' '

No other cause Other cause
found present
Evaluate TCMR threshold Evaluate TCMR threshold
and/or biopsy-based transcripts for TCMR and/or biopsy-based transcripts for TCMR
At or above TCMR Below TCMR A ——. At or above TCMR Below TCMR E——
el N T — ther:s\:old threshold threshold but above ther;’s\:old
i2 fo ive; h ti2 and i- i2 for ive; ith ti d i-
i forcvomic actv) BL threshold O s for hromc actve) BL threshold

| | l }

S Other diagnosis Other diagnosis
(Grade depends on i,t,v; see v Borderline Changes & above threshold i thre-ShOId Other di i
Banff 2022 lesion flowchart) (Can coincide with other No TCMR for TCMR (Grade for Borderline AT CIELesE
(can co;l:clde wlt)h other diagnoses) depends on i,t,v; see Changes
agnoses comment*) (see comment*)

Non-exhaustive list of features potentially suggestive of alternative or concomitant causes of tubulo-interstitial inflammation, non-alloimmune:
- Histological features:
+  Suggestive of infectious disease: viral cytopathic changes; positive viral IHC (SV40, CMV, adeno etc); granulomas; neutrophil casts;
abundant plasma cells
+ Suggestive of PTLD: monomorphic, plasma cell-rich or atypical lymphoid cells; architectural effacement; supportive IHC for B cell and T
cell markers
+ Raises the possibility of drug reaction: abundant eosinophils
« Suggestive of recurrent glomerular or tubulointerstitial disease: prior biopsy-proven native diagnosis; glomerular or tubular basement
membrane immune complex deposition (IF/EM)
- Additional diagnostic features:
»  Polyomavirus and other viral PCR testing (CMV, adeno...)
« Urological complications (reflux, obstruction, retention etc.)
+  Urine evaluation (leukocyturia, culture etc).
-+ CRP testing,other clinical/laboratory features suggestive of infection or drug reaction....

*Comment: tubulo-interstitial infiltrate could be related to [other cause] but is also above threshold for T cell-mediated alloimmune
process; consider treatment depending on clinical evolution/consider re-biopsy

https://amjtransplant.wixsite.com/ajtbanffblog/2022-banff-meeting-reports/kidney-2/2024-banff-meeting-report-kidney
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Figure 2

v lesions present

Go to AMR/MVI flowchart
AND
evaluate t and i lesions

|
| }

No diagnosis of AMR/MVI reached

Any diagnosis of AMR/MVI Tubulo-interstitial inflammation AND : e
. tubulo-interstitial
phenotypes reached at or above t1i1 threshold for ’ . .
o Borderihe changts inflammation bel.ow t1il threshold

for borderline changes

Banff 2022 Mixed rejection (AMR/MVI TCMR grade Il (v1-v2) TCMR grade Il (v1-v2) or IlI (v3)
an diagnosis + TCMR grade Il) or Il (v3) (Banff 2022 definition)

S : or

These diagnoses can coincide

“Isolated v”
(according to some experts)

https://amjtransplant.wixsite.com/ajtbanffblog/2022-banff-meeting-reports/kidney-2/2024-banff-meeting-report-kidney
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Ozet

* Rejeksiyon tani kriterleri ayni

 DSA mutlaka bakilmali, taninin
onemli bir bileseni

* DSA ve C4d-neg MVI ve caTCMR
klinik 6nemi tartismal

* Molekuler testlerin validasyonu

* Dijital ve yapay zeka araclarinin
entegrasyonu

* Klinikopatolojik korelasyon
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