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What is anti-HLA antibody?

Anti HLA antibody resulting from the exposure

of an individual’s immune system to non-self
HLA

Transfusion

Transplantation °

Pregnancy °

DSA can be pre-formed or de novo

HepatoBiliary Surg Nutr 2019;8(1):37-52
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How are DSA detected?

Antibody test methods CDC cross match Flow cross match Solid phase single antigen assay

Diagram of protocols

l + recipient serum + recipient serum l + recipient serum

+ fluoro-lgG

l + complement + fluoro-IgG l

single %

Laser » Laser I antigen
Cell ﬁ > bead >
; ‘ >
death
_—
—

Usage of test Usually pre-transplant Usually pre-transplant Both pre- and post-transplant
Antigen source Native antigens on donor Native antigens on donor Purified single antigens on beads

lymphocytes lymphocytes
Antibody detected Cytotoxic, complement fixing IgG Donor specific IgG IgG anti-HLA antibodies in general

and IgM, donor specific
Antibody specificity determined No No Yes (HLA)
Quantitation Scale 1-8 binary Semi-quantitative Semi-quantitative
Sensitivity Low Intermediate High
HepatoBiliary Surg Nutr 2019;8(1):37-52

Repeatability Low Low to intermediate High
Requirement for live cells Yes Yes No
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Donor-Specific Anti-HLA Antibodies in Organ
Transplantation: Transition from Serum DSA to Intra-
Graft DSA Graft ICF

Kldney

Biopsy specimen

] [
Eﬂ! ICFA PE-anti
Graft beads human IgG

Luminex

: Measurement ::: Assessment
of MFI by Index

http://dx.doi.org/10.5772/intechopen.79846
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What are the consequences of DSA in
transplantation?

Complement activation -

Antibody dependent cell mediated cytotoxicity (Apcc) °

Modification of the vascular endothelium

Accommodation °

HepatoBiliary Surg Nutr 2019;8(1):37-52
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REVIEW

Donor APC T cell T, cell

®-0-6

B cell
e —— /e
)
Endothelial cell i
Class | HLA Plasma cell
Donor-Specific Antibodies in Kidne > Complement: > Complement
P Y 't binding DSA " nonbinding DSA
Transplant Recipients ¢,C.C, |
(C, complex) Endothelial cell
Class 1 Donor-Specific (lass 2 Donor-Specific Class Il HLA
Antibodies Antibodies C,C, —» CuC. S
v (C, convertase) .

HLA

Antigens AB,andC DR, DQ, and DP c l

Epitopes location a-chain a- and B-chains c — ¢ 'L

Expression All nucleated cells Antigen-presenting cells * ¢ , M

. "o Fc receptor Direct stimulation

Preformed donor-specific antibodies Ca, Pleotrophic effects

Important Very Less Anaphylatoxin ¢ ¢ 't

Positive crossmatch Teells B cells Inflammation CcCoe NK cell

Transplant decision No transplant Permissible L (C. coariase) Growth factors

, "o 5 . Leukocyte recruitment

De novo donor-specific antibodies c ¢ (f J]P Macrophage Tissue injury

Detection Sooner Later 5a\‘\ G Lj\?\ Endothelial proliferation

IoG subclasses lgG1, IgG3 [gG2, IsG4 f & 3 Neutrophil

Complement binding Strong Weak/no o~

Frequency Fewer Common, especially DQ C, ‘L )
Antibody-mediated rejection Degrandiation

Phenotypes Acute Chronic, subclinical l CoCr.CoCs ¢

Presentation Early Later Lytic enzymes

Graft dysfunction Rapidly Slowly (Membrane aftack complex)

C4d deposit Positive Negative ¢

Treatment More responsive Less responsive ¢ Tissue injury

Graft loss Farly Later Cell lysis Cell death
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Preformed Donor-Specific HLA Antibodies in Living and

Deceased Donor Transplantation
A Multicenter Study
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Table 2. Multivariable Cox regression models for graft survival

Variable Hazard Ratio (95% CI) P Value
Overall graft survival for living donors®
Pretransplant donor-specific antibodies 2.53 (1.49 to 4.29) <0.001
Pretransplant desensitization
ABO-incompatible transplantation 2.09 (1.33 to 3.27) 0.001
Desensitization in ABO-compatible transplantation 1.68 (0.78 to 3.58) 0.18
Time on dialysis, per year 1.15 (1.05 to 1.27) 0.004
Number of HLA-A/B/DR-mismatches, per mismatch 1.19 (1.03 to 1.37) 0.02
Overall graft survival for deceased donors®
Pretransplant donor-specific antibodies 1.59 (1.21 to 2.11) 0.001
Patient age, per year 1.02 (1.01 to 1.03) <0.001
Kidney Donor Risk Index (11) 1.85 (1.53 to 2.23) <0.001
o 1 > 3 4 5 o 1 2 3 a 5
Years after transplantation Years after transplantation
Mo DSA, n 1218 1119 790 497 231 42 2547 2122 1389 800 353 59
DSA<3000, n 59 55 35 19 7 1 146 107 68 37 17 1
DSA=3000, n a7 42 30 20 7 1 115 o2 57 34 15 4

CJASN 14: 1056-1066, July, 2019
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Living-Donor Kidney Transplant With Preformed
Donor-Specific Antibodies

15000 A
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15000 Y — ~—<L
10000
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pre-Tx 3 months 12 months

Yoshihiro Itabashi et al/Experimental and Clinical Transplantation (2019) 1: 43-49
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Kidney Transplantation

OPEN

Preformed Donor-specific Antibodies Against
HLA Class Il and Graft Outcomes in Deceased-
donor Kidney Transplantation

100 P mg——
90+ e j— - — Transplant with DSA class Il (n=31)

80+ o f_ --------- 1 ___ Dialysis or transplant without DSA
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60 ': _ ==== Dialysis only (n=31)
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Patient survival (%)

L] L}
2 3
Time (years)

[
-
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Number at risk:
DSA classII: 31 31 31 29 24 20 14
Dialysis/Tx: 31 31 27 23 16 13 8
Dialysis only: 31 27 20 11 8 5 4

Transplantation Direct 2019;5:e446
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Rejection free survival (%)
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Time posttransplant (years)
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DSA pos: 31 L 15 14 7 6 3
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0=

DSA class Il negative DSA class Il positive
(n=22) (n=19)
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Distribution of Rejection
(First post-transplantation year)

Chronic AMR Mixed Rejection
Chronic Active AMR 4% 2%
6%
Cad +
6%

Active AMR
52%
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30%
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Eplet mismatch in patients with DSA class Il before trans-
plant, with and without episode of rejection

ePmm, mean = SD Rejection, n = 19 No rejection,n =10 P

Total A7 +17 47 + 21 0.98
DR 20 +14 20+9 0.73
DQ 25+ 9 27 £ 14 0.66

DSA, donor-specific antibody; ePmm, eplet mismatch.

; ——
c T T c L) L
DSA class Il negative DSA class Il positive DSA class Il negative DSA class Il positive
(n=110) (n=23) (n=65) (n=13)

Transplantation Direct 2019;5:e446
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www.kidney-international.org clinical investigation

Post-transplant donor specific antibody is

associated with poor kidney transplant outcomes

only when combined with both T-cell-mediated e reenationa coro
rejection and non-adherence

Consecutive Txs
Jan-13 to Nov-14

(N=378)
T Death or graft loss<3mos
1 N=15 (Excluded)
DSA- DSA+
(N=286) (N=77)
Biopsies No Bx No Bx | _ Biopsies
(in 211 subjects) 71| N=59 | | N=10 (in 65 subjects)
Histology Number Histology Number
No Rej* 171 - 1-5 mo 1-5 mo ] No Rej™ 39
Banff IA 26 Protocol Bx at 3mo Protocol Bx at 3mo Banff IA 20
Banff IB 11 Banff IB 4
Banff 11 | 3 i Banff Il 2
AMR** 4 - AMR 6
Patients with biopsies Patients with biopsies
N=227 N=67
Biopsies B Biopsies
(in 172 subjects) (in 54 subjects)

Histolt?gy Number [ | e e n Histol:-)*gy Number
No Rej* 133 Protocol Bx at 12mo Protocol Bx at 12mo No Rej 31
Banff 1A 32 Banff IA 12
Banff 1B 7 Banff IB 11
Banff Il 0 - - Banff Il o]
AMR (o] AMR 1
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Table 2| Univariate and multivariate analyses for graft loss
and impending graft loss at 4 years

HR (95% Cl) P value HR (95% Cl) P value

0.6 Clinical variables Univariate analysis Multivariate analysis
0.4- — DSA-TCMR Recipient age 1.01 (0.99-1.02) 0.4
' - 3 Gender (male%) 0.7 (0.4-1.2) 0.2
~——— DSA+TCMR- Non-Caucasian ethnicity 1.2 (0.7-23) 0.4
492 = -—.DSA-TCMR+ Primary renal disease
o —— DSA+TCMR+ HTN Ref
0.0- DM 095 (0.3-26) 0.9
: 2 2% 26 - Glcam.erular‘a o 0.6 (0.2-2.0) 0.4
T S —— Inherited/congenital 0.2 (0.02-1.5) 0.1
Others® 0.4 (0.2-1.5) 0.2
Donor age 1.03 (0.99-1.06) 0.1
Donor type
DBD vs. live 1.7 (0.9-3.1) 0.1 1.5 (0.8-2.9) 0.2
DCD vs. live 2.4 (1.1-5.0) 0.03 1.9 (0.9-4.2) 0.1
Retransplant 1.0 (0.5-2.0) 0.99
HLA mismatch 1.2 (1.04-14) 0.01 1.1 (0.95-1.3) 0.1
DGF 2.3 (1.3-4.1) 0.005 1.5 (0.8-2.9) 0.2
DSA and TCMR groups
DSA—TCMR— Ref Ref
DSA—TCMR+ 1.2 (0.6-2.5) 0.6 0.6 (0.2-2.2) 0.5
N2 (N J_) A N 5

3.6 (1.9-6.7
ABMR 1.7 (0.5-54) 0.4
3-mo serum creatinine 1.6 (1.1=-2.3) 0.009 1.3 (0.9-1.9) 0.2

Kidney International (2019)

-l 7Th ) ) ) i B e MAYO Qe
International Congress of Nephrology, Dialysis, and Transplantation }r 1| g &) CLINIC - 4ISN! Qe
Tobre abanity of

Tabriz , Iran 19-22 November 2019 IPNA Q—p eveiua oy o s - ranian Society o Nephrology




Table 3| Univariate and multivariate analysis for DSA with rejection within 1 year after transplant

OR (95% Cl) P value OR (95% Cl) P value

Characteristics (clinical vari g ) . Multivariate analysis

o ] = v
Number “"‘"'v%
Mean recipient age (yr) _ 4-1_'__.___'__._ 35 (0.92-0.98) 0.001
Gender (male%) 0.8 ' :
Ethnicity (Caucasian%) j_ o
Primary renal disease
Hypertension 0.6-
Diabetes

PRA-l = 70% —— DSA+TCMR+ (Non adherent)

0.0
| HLA Class | mismatch ‘ 36 48 .1(2.1-4.5) <0.0001
ymogiooulin induction Follow-up in months

Cold ischemia time (min ee o L oo e vveae tew .
DGF (yes) % 2.2 (1. 04—4 7) 0.04 3.7 (1.3-10.3)
CNI-IPV 369 + 16.7 272+ 106

CNKPV >35% 459 20.7 33 (1.6-6.6) 0.001 2.5 (1.1-6.5)
3-mo serum creatinine (mg/dl) 172+ 0.7 1.53 + 06 1.6 (0.95-2.6) 0.08 1.9 (0.99-3.6)

Kidney International (2019)
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Kidney Transplantation

Class and Kinetics of Weakly Reactive
Pretransplant Donor-specific HLA Antibodies
Predict Rejection in Kidney Transplant Recipients

Rejection-Free Survival by Pre-Transplant DSAClass =~ Effect of Post-Transplant DSA Increase

8 1007 < 100

E : gl [

2 S i

z 797 % 751 P==hme s m e mm e m s e

: il

$ 50- 8 504

i W I e == No Increase

& ) S 5l I === Class | Increase

.% 51 | === Class | — Class || 5 I, U Class Il Increase

'::',‘ m Class | &I p <0.01 ) o | p<0.01 === Class | & Il Increase

0' T T T T T T T T T T T T
méiééiéé'?ééﬁ)ﬁ o 1 2 3 4 5 6 7 B8 9 10 11
Years After Transplant
Years After Transplant Number at Risk

e ST s yerme g
Class | 34 30 28 27 26 14 10 6 2 2 1 0
Class Il 37 35 33 32 31 26 17 9 6 5 2 0 sl AR S S -
Class | and Il 9 7 5 5 4 3 3 2 1 0 0 0

(Transplantation Direct 2019;5: e478;
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C Class Il DSA Only D Class | & Il DSA
1001 __ 1004
9 S
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S 75 2 759
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@ @
$ 50 & 504
1= =]
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& &
257 § 257
e mmmm Post-Txp DSA < 3000 > mmmm Post-Txp DSA < 3000
(4 mmm Post-Txp DSA > 3000 p<0.01 (4 mmmm Post-Txp DSA > 3000 p <0.01
0+ 0
0 1 2 3 4 5 6 7 8 9 10 11 0 1 2 3 4 5 6 7 8 9 10 11
Years After Transplant Years After Transplant
Number at Risk Number at Risk
Post-Txp DSA<3000 30 29 28 28 28 23 17 9 6 5 2 0 Post-TxpDSA<3000 6 6 5 5 4 3 3 2 1 0 0 O
Post-TxpDSA>3000 7 6 5 4 3 3 0 0 0 0O O O Post-TxpDSA>3000 3 1 0 O O O 0 O O 0 O O

Pretransplant DSA class and DSA kinetics after transplantation
are useful prognostic indicators in patients with weak DSA
reactivity. These results identify a small, high-risk patient group
that warrants aggressive posttransplant DSA monitoring and
may benefit from alternative donor selection.

(Transplantation Direct 2019;5: e478;
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ORIGINAL RESEARCH
- published: 20 March 2019
in Immunology

doi: 10.3389/fimmu.2019.00513
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Highly Variable Sialylation Status of
Donor-Specific Antibodies Does Not
Impact Humoral Rejection Outcomes
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R E P O R T S CLINICAL RESEARCH

KIReports.org

Donor-Specific Antibodies in the Absence ) Gheck for updiates
of Rejection Are Not a Risk Factor
for Allograft Failure

Total number of kidney biopsies negative for rejection

between 01/01/2013 and 12/31/2016
n=1102

Excluded:

320 due to multiple biopsies after index biopsy
84 due to treatment for concern of rejection

94 due to presence of mild inflammation

17 due to no DSA tested at biopsy

Total number of index biopsies without
active inflammation or rejection

n= 587

DSA+ biopsies n =192

DSA biopsies n = 395

Indication biopsy: 119 (62%) Protocol Biopsy: 73 (38%) Indication Biopsy: 395 (100%) | Protocol Biopsy: 0 (0%)

Kidney International Reports (2019) 4, 1057-T08 -
7 - - N (€ SN s @
International Congress of Nephrology, Dialysis, and Transplantation |M‘ ) Y it
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Any rejection
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Number at risk ® pEY)
Group: Negative
395 353 293 194 129 61 20
Group: Positive
192 182 154 115 79 55 29

Number at risk

Group: Negative
395 353

Group: Positive
192 182

20

40 50

Months (postbiopsy)

293
154

129 61
79 55

Kidney International Reports (2019) 4, 1057-1065
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REPORTS

KIReports.org

How Do We Interpret | ) _Check for updates
the Presence

of Donor-Specific

Antibodies When

There Is No Rejection?

Kidney Int Rep (2019) 4, 1040-1042;
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ORIGINAL ARTICLE A-]T

Donor-specific antibodies detected by single antigen
beads alone can help risk stratify patients undergoing

iii  Comparison of RMM-DSA-, RMM+DSA- and RMM+DSA(RMM)+, p = 019 ili  Comparison of RMM-DSA-, RMM+DSA- and RMM-+DSARMM)+, p<0.0001

preformed DSA against an RMM

prior transplant nephrectomy

retransplant

that was matched at HLA class Il

i - | &
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Original Clinical Science—General

L AN @ Immunologic variables -
OI 100~ @ 05?\ @ Histologic variables . In
Pa1 @ Treatment
90 - @ Clinical variables
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Age-associated decrease in de novo ®

Check for
updates

donor-specific antibodies in renal o
transplant recipients reflects changing
humoral immunity

Seraina von Moos' '@, Gesa Schalk?’, Thomas F. Mueller'" and Guido Laube?"

First Single
Kidney Transplantations
N=482

I
l l l l ! l

4 4 4 g g '
Recipient Age Recipient Age Recipient Age Recipient Age Recipient Age Recipient Age
<10 years 10-19 years 20-29 years 30-49 years 50-59 years > 60 years

N=22 N=28 N=30 N=143 N=124 N=135

Excluded Excluded Excluded Excluded Excluded Excluded
N=3 N=3 N=4 N=26 N=20 N=25
Pre DSA: 2 Pre DSA: 2 Pre DSA: 4 Pre DSA: 12 Pre DSA: 9 Pre DSA: 13 ]
Ne FU: 0 No FU: 0 No FU: 0 No FU: 11 Mo FU: 10 No FU: 10
Inconclusive Inconclusive Inconclusive Inconclusive Inconclusive Inconclusive
Luminex: 1 Luminex: 1 Luminex: 0 Luminex: 3 Luminex; 1 Luminex; 2

' ' 'd 'd '
Included Included Included Included Included Included
N=19 N=25 N=26 N=117 N=104 N=110
\ . \ . \

Moos et al. Immunity & Ageing (2019) 16:9
https://doi.org/10.1186/512979-019-0149-8
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de novo DSA free survival

de novo DSA free survival

60+

I

<10
10-19

20-29
30-49
50-59
=60

FHEE

0 1 2 3 4 5
Years after transplantation

Log rank 0.013

01 2 3 456 7 8 9
Years after transplantation
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—he <10
= > 50

Moos et al. Immunity & Ageing (2019) 16:9
https://doi.org/10.1186/512979-019-0149-8
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Table 2 Risk of development of dnDSA in different age groups

Children < 10y  Adolescent 10-19y  20-29y 30-49y 50-59y Old = 60y

Cumulative prevalence dnDSA  32% (6/19) 12% (3/25) 19% (5/26) 13% (15/117) 11% (11/104) 11% (12/110)
Hazard ratio, p - HR 042 p=0205 HRO052p=0312 HR035p=0088 HRO.18p=0014 HRO21 p=0022

g 2 — < 10 years

5 s 80

g8

&g 60-

g S 40

= o J

33

E S 20

33

0

0 1 2 3 4 5 6 7 8 9 10

Years after transplantation

B *p =0.017
(Tac vs Cyc)

2 100 Cyc

o
§ 2 80 Bl Tac
Q. O
SH 60 O Other
n o 401
238
= -
£ = 20
E 0

o Moos et al. Immunity & Ageing (2019) 16:9
~\° https://doi.org/10.1186/512979-019-0149-8
O
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Clinical Utility of Complement Dependent Assays

in Kidney Transplantation
James H. Lan, MD, FRCP(C), D(ABHI)" and Kathryn Tinckam, MD, MMSc, FRCPC?

§ ™ > MAC
-sc\- g 73:6-:’ ~<\. A -{5 ~<\r g 'fgin*
xS =g ) &% R

B b . b
b X by R kg X
_ Clq Assay ‘ C4d Assay C3d Assay

co'::um - Purified exogenous Clq Normal human serum Normal human serum
Reagent Anti-Clq antibody Anti-Cdd antibody Anti-C3d antibody

Transplantation = January 2018 m Volume 102 m Number 1S
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Complement-Binding Anti-HLA Antibodies
and Kidney-Allograft Survival

C Risk of Kidney-Allograft Loss According to Clq Status

No. of No. of
Patients Events Hazard Ratio (95%¢ CI) P Value
Clgq— at day O0; Clg- 917 52 N
after transplan-
tation
Clg+ at day 0; Clg— 22 3
after transplan-
tation

Clq+ at day 0; Clg+ 23 Fi
after transplan-
tation

Clg— at day 0; Clg+ 54 26
after transplan-
tation

. 0.10

- <0.001

. <0.001

I I | I | | | | | |
o 2 4 6 8 10 12 14 16 18 20

N Engl ] Med 2013;369:1215-26.
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C1g-binding donor-specific

antibody assays help define

risk and prognosis in Kidney International (2018) 94, 657-659
antibody-mediated rejection

Emanuele Cozzi' and Luigi Biancone™”

Patients with Clqgfl DSAs at the time of AMR have a poorer graft function, ®
worse histological score, and higher mean MFI values .

Clqg positivity at the time of post treatment evaluation was associated with °
poor graft recovery and failure to improve the score of acute histological
lesions.

The post treatment Clqfl status was associated with time to renal loss, ®
independently of graft function, histology, and other DSA characteristics.
Clqgfl DSA; one of the strongest determinants of long-term graft loss
currently in our hands
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www.kidney-international.org clinical investigation

Complement-binding anti-HLA antibodies ) _Gheck for updates
are independent predictors of response to
treatment in kidney recipients with
antibody-mediated rejection

see commentary on page 657

1.00
a 1.00 -
g
= 0.75
é 0.75 E
5 S
(=>]
- 0.50
; 0.50 1 At the time of ABMR diagnosis kS
= — C1g-negative E At the time of post-treatment
E — C1g-positive .cEU evaluvation
= o _ )
2 0.25- © 0.25 C1qg-negative
o — C1qg-positive
0.00 Log-rank £ =0.07 Log-rank P < 0.001
| | T | 000 ]
(0] 2 4 (5] T T T T
Years after ABMR diagnosis 0 2 4 6
No. at risk Years after ABMR diagnosis
C1 q-neg_a_tive 48 42 36 28 MNo. at risk
C1g-positive 91 74 54 38 C1g-negative 101 91 75 58
C1q-positive 38 25 15 8

Kidney International (2018) 94, 773-787;
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Post-treatment GFR

P <0.001
=33.3 (ml/min per 1.73 m?) >33.3 (ml/min per 1.73 m?
Y \ 4
Transplant glomerulopathy C1qg-binding anti-HLA DSA
P = 0.013 P = 0.01
No Yes
C1qg-binding anti-HLA DSA No Yes
P = 0.026
No Yes
\ \ 4 \/ \ 4 \ 4
N=25 N=15 N =23 N =63 N=13

5-yr graft survival: 76% 5-yr graft survival: 35% 5-yr graft survival: 33% 5-yr graft survival: 93% 5-yr graft survival: 69%

Kidney International (2018) 94, 773-787;
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ORIGINAL ARTICLE

Ronald P Pelletier' (%), Ivan Balazs®, Pat Adams®, Amer Rajab’, Nicholas R DiPaola® & Mitchell L Henry'

104
1.\
0.8 - H—.q\.
..s.l.~ Bt.—.—-1
.\ — - — o ——
= . e, Se=-4 C3dneg (n=72)
§ SSSSS"%ew.d HLACclass Il C3d pos (n=111)
€ 1 HLA class | C3d pos (n = 16)
8 1
& 0.4 1
'----‘
L
0.2 - .--.'
-------'
s======IHLA class | and Il C3d pos (n = 23)
P<0.001
0.0+
L] T T 1 T 1
0 1 2 3 “ 5

Years After Initial DSA Date

Transplant International 2018; 31: 424-435
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ORIGINAL ARTICLE

Failure to remove de novo donor-specific HLA
antibodies is influenced by antibody properties
and identifies kidney recipients with late
antibody-mediated rejection destined to graft
loss — a retrospective study

HLA DQ—*
Clgt+ 0.710 0.8 0.2-3.1

Cla—

C3d+ <0.05 10.1 1.5-68.3

Mean fluorescence intensity (MED >10 000 =0.00 v 1.2=27.]
MFI < 10 000

Transplant International 2019; 32: 38-48
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Patients Patients with Patients with

p Overall
Studies - Without  Non complement complement )
HR (95% Cl) % Weight
Population DSA activating DSA  activating DSA (95%Cl) % 9
'
Wahrmann et al. (2009) 338 299 18 21 : -+~ 10.10(3.20, 31.00) 8.04
1
Honger et al. (2010) 64 0 53 1 -+ I 0.93(0.25,344) 737
1
]
Honger et al. (2011) 7 46 4 21 - 1 043(017,1.12) 876
'
1
Crespo et al. (2013) 355 327 13 15 g T 1.44(0.23,9.11) 550
I
Bartel et al. (2013) 68 0 24 44 : + 10.10 (1.60, 64.20) 5.49
1
Lauwrence et al. (2013) 52 0 42 10 : * 6.38 (1.20,65.86) 5.04
1
Wozniak et al. (2015) 50 23 14 13 l‘: 4.30(1.10,16.40) 7.19
1
Thammanichanond et al. (2016) 48 0 36 12 + ¥ 220(061,785) 748
1
1
Bamoulid et al. (2016) 59 0 23 36 ——— 227(1.05491) 948
1
Kauke et al. (2016) 611 571 13 27 —I—O—— 452 (1.89,1037) 917
|
Comoli et al. (2016) 114 0 105 9 : - 6.91(2.78,17.18) 894
1
Comoli et al. (2016) 114 0 89 25 : —- 13.54 (4.95,36.99) 8.56
1
Yamamoto et al. (2016) 43 0 22 21 >-— 2.60(0.12,53.90) 291
I
]
Malheiro et al. (2017) 60 0 47 13 T = 16.80 (3.18,88.85) 6.07
1
Overall (I-squared = 69.8%, p < 0.0001) @ 3.75(2.05,6.87)  100.00
1
1
NOTE: Weights are from random effects analysis 1
1
| | |

A 1 5 10

PLOS Medicine | https://doi.org/10.1371/journal.pmed. 1002572 May 25, 2018
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REVIEW

Evidence for an important role of both

complement-binding and noncomplement-binding
donor-specific antibodies in renal transplantation

Denis Viglietti®®, Carmen Lefaucheur®®, and Denis Glotz*"®

Volume 21 e Number 4 o August 2016
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Anti-DQB1%03:01 DSA: IgG1+2+4, C1q positive

Subclinical acute/active AMR
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Banff Male Positive Positive

. . Frequency Age Creatinine Deceased : .
diagnostic 0 gender . . o Anti-HLA 1 Anti-HLAI
categories €)) (%) (mean*-SD) (mean*-SD)  Donor (%) (%) (%)
C4d staining
SO 9(7.2) 55.6 395+ 135 | 2.18+1.92 66.7 0 60
evidence of
rejection
Active AMR 57 (45.6) 66.67 42.2+14.4 2.83+1.48 63.4 48.48 63.64
Chronic
active AMR 22 (17.6) 81.82 39.9+ 14.7 4,01+ 3 81.2 33.33 83.33
Chronic
AMR 5(4) 100 46.4+ 7.5 2.76+ 1.07 80 66.67 100
Suspicious
for Acute 3(2.4) 66.67 48 + 18 1.5 100 0 0
TCMR
TCMR 22 (17.6) 81.82 38+ 17.7 2.96 +1.36 50 5.88 11.76
Chronic
active 100 33 5.9 80 66.67
TCMR HOs)

Mix 6 (4.8) 83.33 26.3+9.4 3.96 +2.91 65.7 33.78 100
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CLINICAL RESEARCH | www.jasn.org

Complement-Activating Anti-HLA Antibodies in Kidney
Transplantation: Allograft Gene Expression Profiling
and Response to Tr

J Am Soc Nephrol 29: 620-635, 2018
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Fold change (C1q+ vs C1q-)

CXCL11
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No. of patients (%) Odds Ratio Rejection rate Rejection rate

Complement SOC
inhibitor
Strategy based on DSA detection 116 (100) t L { 9/52 21/64
Strategy based on DSA characterization (C1q+/C1q-)
Non-complement-activating DSAs 47 (41) t B i 2/15 3/32
Complement-activating DSAs 69 (59) ¢ L] i 7137 18/32

| | | | | | | |
0.0625 0.125 0.250 0.500 1.00 2.00 4.00 8.00
<— Favours complement inhibitor = Favours SOC —>

J Am Soc Nephrol 29: 620-635, 2018
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Its not as easy as it looks!!!!

Moving Forward.....

DSA

Memory B
cell

MENELIEN:
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What factors may influence the
pathogenicity of HLA DSA?

Expression of HLA on the allograft endothelium -«
Avidity of the eplet-antibody interaction -

Ability to fix complement

Their 1gG subclass

HepatoBiliary Surg Nutr 2019;8(1):37
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Pathology Findings
In 469 Transplant Biopsies

Inadequate Sample Mixed rejection
6% 1% Banff 1

Banff 6
34% |

Banff 2
20%

Banff 5 5%
14%

)
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Overall Rejection Distribution

Mixed Rejection Cad+
Chronic Active TCMR 5% 7%
1%

TCMR
18%

Suspicious for Acut

TCMR
2%
Chronic AMR )
Active AMR
4%
45%
Chronic Active AMR
18%
N C4d+ M Active AMR M Chronic Active AMR M Chronic AMR
B Suspicious for Acute TCMR B TCMR B Chronic Active TCMR B Mixed Rejection
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Not all DSA is the same; Risk stratification in the
setting of known DSA

Alloantibody quantification -
Single versus Multiple DSA -

Complement binding DSA -
Immunoglobulin Subclasses °
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Characteristics of donor-specific anti-HLA antibodies and
outcome in renal transplant patients treated with a standardized
induction rey

100
]
e e
| —-
I
A 1001 80+ b . == MFi= <500
il | e A 500 < MFIn <3000
—_— | £ 3000 < MFIme 5 6000
80 £ 70- . 6000 < MFI™= < 10,000
- = I — MFI= >10.000
Ew 2 60- :
%“" g o o - - e
: E
o © —— loss of all DSA
$ 2 40 - DSA persistence
- < — de novo DSA
20- 304
10+
20+
numbers i) 1 2 3 day 14 pOSt—NTX 7 l
at risk Time post 10+
noDSA 113 106 105 103 320
DSAclass| 21 20 19 18 6 4
DSAclassll 20 19 19 19 0 T T T T T T T 0 0
DSAclass I+l 20 17 16 14 0 1 2 3 4 5 6 7 8 g 2
numbers
at sk Time post-transplant (years)
Nephrol Dial Transplant (2017) 32: 730-737
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transplant donor-specific anti-human Post
leukocyte antigen antibodies induce a wide
spectrum of allograft injuries

Various histologic phenotypes are associated with circulating

HLADSAS;

Acute forms of injury characterized by microcirculation .
inflammation with or without complement deposition in
allograft peritubular capillaries

Thrombotic microangiopathy

Antibody-associated arteritis

Chronic forms dominated by transplant glomerulopathy -
lesions and interstitial fibrosis and accelerated
arteriosclerosis
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Role of donor-specific anti-human leukocyte
antigen antibody strength: is the mean
fluorescence intensity level associated with
injury phenotype?

Several groups have demonstrated correlations between
increased MFI/mean channel shift levels and increased
incidences of AMR and allograft loss.

Higher levels of circulating HLA-DSAs have also been -
correlated with increased micro vascular inflammation and
increased C4d deposition in the peritubular capillaries of
the allograft and more recently with the severity of
allograft arteriosclerosis.
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Role of complement-binding donor-specific
anti-human leukocyte antigen antibodies

Post transplant Clg-binding HLA-DSAs detected at 1 vyear after -«
transplantation or during an episode of acute rejection in the first year
after transplantation were found to be an independent determinant of
allograft loss and to be associated with a 4.8-fold increase in the risk of
allograft loss (Improvement of risk stratification for allograft )

Clg-binding HLA-DSA status following transplantation was associated °
with allograft loss independently of the HLA-DSA MFI with an adjusted
hazard ratio of 4.5

Patients with post transplant Clg-binding HLA-DSAs exhibited a higher -«
incidence of AMR and an increased rate of allograft injuries, including,
transplant glomerulopathy, and C4d deposition in the peritubular
capiIIaries.
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Role of donor-specific anti-human leukocyte
antigen antibody IgG subclass composition:
are IgG subclasses associated with antibody mediated
injury phenotype?

In a study that included 125 kidney transplant recipients with
post transplant HLA-DSAs that were detected within the first
year after transplantation only the presences of IgG3(intense
micro vascular inflammation and increased complement
deposition in the allografts) and IgG4(subclinical AMR who
exhibited a predominance of chronic features represented by
transplant glomerulopathy and interstitial fibrosis) HLA-DSAs
were informative regarding the discrimination of AMR disease
phenotype, namely, acute AMR and subclinical AMR,
respectively.
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Relationships between donor-specific anti HLA complement-
binding capacity, strength, and IgG subclass composition

The factors that influence Clq reactivity include the °
presence of complement-fixing 1gG subclasses (1gG1
and 1gG3), and the influence of antibody removal
therapy, which can induce the loss of Clq reactivity
by diminishing IgG subclass reactivity.

Clqg binding is strongly related to HLA antibody -
density on single-antigen beads, which is reflected
by the total IgG MFI.

th
]7 International Congress of Nephrology, Dialysis, and Transplantation @ D}
SRRETR AN =2

Tabriz , Iran 19-22 November 2019

® 2z @ €D

)
IPNA \



>

CLINICAL RESEARC

Non-Comple
Anti-HLA Ar

Death-censored graft survival

2 years dnDSA 5 years dnDSA

681/ASN.2014040326

—— No dnDSA

C1q- dnDSA

. Cilq+ dnDSA

detection detection
v w
1.0 = -
|
0.8 4 - L
0.6
0.4 4
C1g+ dnDSA vs no dnDSA: p=0.0001
02 - C1g- dnDSA vs no dnDSA: p=0.06
) C1g+ dnDSA vs C1qg= dnDSA: p=0.05
o ] o I N ] . | % I
o 20 40 60 80 100 120

Number at risk

Clg-binding

de

novo

DSA are associated with graft loss

occurring quickly after their appearance. However, the

long-term persistence of C1g-nonbinding de novo DSA

o
=
2
=
2
v
=
L]
a

could lead to lower graft survival.

| I

C1g+ dnDSA vs no dnDSA: p=0.002

2y+5y+ Clg- dnDSA vs no dnDSA: p=0.0004
2y=I5y+ Clg- dnDSA vs no dnDSA: p=0.3

Clg+ dnDSA vs 2y+/Sy+ Clg- dnDSA : p=0.8

C1g+ dnDSA vs 2y-/Gy+ Clg- dnD3SA: p=0.1
2y+/5y+ Clg- dnDSA vs 2y-/Sy+ Clg- dnDSA: p=0.2

- _ _ _ 2y+/Sy+

C1g- dnDSA

T v T v T T T v T v T
20 40 60 80 100
Time after transplantation (month)

th
-|7 International Congress of Nephrology, Dialysis, and Transplantation
Tabriz, Iran 19-22 November 2019

120

@ €)

IPNA Zj International Socety oflephrolagy  1ranian Society of Nephrology



Pregnancy-induced HLA antibodies respond more vigorously after renal
transplantation than antibodies induced by prior transplantation

Rob Higgins**, David Lowe °, Sunil Daga ®, Mark Hathaway”, C. Williams”, F.T. Lam®, Habib Kashi®

Mismatch with no known sensitisation Mismatch with prior exposure by pregnancy
2000 7000
6000 . o o
000 Changes in HLA-specific
- = 4000
g 1000 = . .
. 000 antibody levels by time after

F 3 o~ & & I ; " 1000
0+ T T T T T T T T

5 0 2 4 6 8 10 12 16 20 24 30

transplantation and mode of

5 0 2 4 6 8 10 12 16 20 24 2D

Mismlh'.hwithprirexp::li'r!ehytrln!fulin R,,,.t,,,ﬁ,E,‘,"’,ﬁi,t.,h orlglnal senSItlzatlon;
6000 10000
o Peak level post transplantation
o MMM occurs earlier for pregnancy
Tl de T [T T Tt T T induced HLA-specific
40 2 4 B § 10 12 16 ZRUepidateﬂpﬂitopemismatCh-ﬁ 0 2 4 6 g 10 12 16 20 24 30 antibOdies compared to other
Joooo sensitization events and the
8000 ° . ° .
_ a0 peak rise is also statistically
= . ° o
o significant (p < 0.0001)
2000

— compared to others
S5 0 2 4 6 8 10 12 16 20 24 30
Days

http://dx.doi.org/10.1016/j.humimm.2015.06.013

-l 7Th : S : » e MAYO \ K1Y
International Congress of Nephrology, Dialysis, and Transplantation }@I g &) CLINIC 3 ) St
Tobrko Vsbarsity of

Tabriz , Iran 19-22 November 2019 IPNA (ﬁj eveiua oy o s - ranian Society o Nephrology



The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE
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«Preformed DSA in sensitized patients [pregnancy, blood transfusion
and previous transplant] can trigger hyper acute rejection,
accelerated acute rejection, and early acute antibody mediated
rejection.

eDe novo DSA are associated with late acute antibody-mediated
rejection , chronic antibody-mediated rejection, and transplant
glomerulopathy.

eClg binding DSA are closely associated with acute antibody-
mediated rejection, more severe graft injuries, and early graft failure,
whereas C1g nonbinding DSA correlate with subclinical or chronic
antibody-mediated rejection and late graft loss.

eComplement binding IgG3 DSA are frequently associated with acute
antibody-mediated rejection and severe graft injury, whereas non
complement binding 1gG4 DSA are more correlated with subclinical
or chronic antibody mediated rejection and transplant

glomerulopathy.
CJASN January 2018, 13 (1) 182-192
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Transplant International

Age of recipient 1.0 (1.0, 1.0) 0.45
Race 0.9 (0.4, 2.0) 0.86
Deceased donor 09 (0.4, 1.9 0.79
H|st0ry of nonadherence 3.2 (1.5, 7.0) 0.002 6.5 (2.6, 15.9) <0.0001
Viral infection requiring immunosuppression reduction 2.1 (0.9, 4.6) 0.07 5.3(2.1, 13.5) 0.0004
BK nep ropathy prior to DSA 2 (04,4, 0.
3.2(1.5, 7.0) 0.002 3.8 (1.5, 9.3) 0.0039

g .1 (0.8, 5. 14
Domlnant MFI (Log) 1.4 (0.46, 4) 0.57
Number of DSA specificities 1.1 (0.9, 1.3) 0.35
Anti-class | DSA only 0.7 (0.2, 2.1) 0.52
Anti-class Il DSA only 0.7 (0.3, 1.5) 0.36
Both anti-class | and Il DSA 2.0(0.9, 4.3) 0.10
Center

Center B —

Center A 1(0.4, 2. 8) 0.86

1.2 (1.1, 1.3)
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