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 Evidence for B-cells and antibodies in CAV
« B-cell aggregates around epicardial coronary arteries
« Targets of antibodies produced in B-cell aggregates

* Local versus distant antibody production
— progression of chronic rejection
— potential implication for therapies



Cardiac Allograft
Vasculopathy (CAV)

Vascular pathology after heart
transplantation (HTx)

Limits the long term survival after
HTx

Immune-mediated
- Cellular events

- Antibody mediated?

Ectopic Lymphoid Structures (ELS)




Van den Hoogen et al. Cardiovasc Transl Res. 2015 Mar;8(2):106-16.

Immune processes in CAV

Role of donor cells and recipient cells...
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Krumbholz et al. Nat. Rev. Neurol. 2012

B cells and antibodies

Inflammatory cytokines Antigen presentation
activate effector cells

IL-6, IL-12,
@ TNF LT

Anti-inflammatory cytokines Immunoglobulin secretion
block cell activation
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B-cells and antibodies in CAV

 Relation between CAV and:
— Donor Specific HLA Antibodies (DSA)
— Non-HLA antibodies...
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Antibody-Mediated Rejection
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B-cell aggregates around CAV arteries
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ORIGINAL PRE-CLINICAL SCIENCE

The composition of ectopic lymphoid structures Q) o
suggests involvement of a local immune
response in cardiac allograft vasculopathy
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Composition of Ectopic Lymphoid Structures (ELS)
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CAV lesion type and ELS are correlated

Extent of ELS
Variables ELS-0 ELS-1 ELS-2
(none) (<300 pm?) (=300 pm?)
Time post-transplant =6 months All ALl p-value
Primary cardiac diagnosis, No. (%) n=13 n =15 n=4 0.266"
Dilated cardiomyopathy 4 (36) 5 (46) 2 (18)
CAV lesion type, No. (%) n=13 n=20 n=>5 0.002"
Lymphocytic 3 (38) 1(13) 4 (50)
Fibrotic © 10 (33) — 19 (63) N 1(3)
b
H-CAV type, No. (%) N n=13 N n=20 QI n=5 0.011
H-CAV1 w3 (38) W 1(13) w4 (50)
H-CAV2 5 (36) 8 (57) 1(7)
H-CAV3 5 (31) 11 (69) 0 (0)
Female/male 1 (100) 0 (0) 0(0)
EM‘u’eTt:tusm:aﬁent/donnr, No. (%) n=12 n =15 n=3 0.314"
-/- 2 (33) 4 (66) 0 (0) . L L. . .
~/+ 2 (25) 3 (38) 3 (38) Significant association between the type of neointimal
+/- 4 (57) 3 (43) 0 (0) . . . _
1 T o 4 (44) 5 (56) 2 (0) b lesion in the coronaries and ELS category (p=0.002).
mmune suppression, No. (% n=13 n =15 n=4é 0.118 ° H H H HS H H
Cocdospor s % (50) 2 1) AII patients with benign intimal thickening (BIT) were
Tacrolimus 1(25) 1 (25) 2 (50) in the ELS-0 category and early after transplant (<6
Rejection episodes, No. (%) n=13 n =15 n=4 0.449" months)
Yes 10 (48) 8 (38) 3 (14) :
Quilty in EMB, No (%) n=13 n =15 n=5 0.053° . 20/25 patients with ELS had fibrotic lesions. From
Quilty A or B or both 13 (43) 14 (47) 3 (10) . .
Time post-H'I';( {days) n=13 n =20 n==5 0.002° Wh|Ch 19 were In the ELS1 Category
Median (IQR) 3,659 (1,746-6,595) 1,886 (468-3,194) 315 (135-812) . . . . .
Relative NI lesion size R o . e 5/25 patients with ELS had lymphocytic lesions. Four
—tean (SD) 042015 L.51(03) 046.(0.02) of these 5 patients were in the ELS-2 category.
CAV lesion type, No. (%) n=13 n =20 n=>5 0.002"
Lymprtocytic 3 (38) 1(13) 4 (50)
H_E:fm:e’ No. (%) ,1,02(3132 ,‘,‘-‘z“‘jg ; f)s 0.011° Histologic CAV type was significantly related to ELS
a1 369) 103 i category (p=0.011), where patients with H-CAV2 and H-
~Cause of death, No. (%) n=13 n = 20 n=5 0.337" respectively).
CAV 3 (27) 7 (64) 1(9)
Acute rejection 2 (22) & (44) 3 (33)
Other 8 (44) 9 (50) 1(6)

CAV, cardiac allograft vasculopathy; CMV, cytomegalovirus; ELS, ectopic lymphoid structures; EMB, endomyocardial biopsy; H-CAV, histologic cardiac
allograft vasculopathy; HTx, heart transplantation; I0R, Interquartile range; LVAD, left ventricular assist device; NI, necintima; SD, standard deviation.

*Group size for the variables varies due to incomplete medical records.

“Fisher's exact test.

“Kruskal-Wallis test.

Analysis of variance.
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ELS as Tertiary Lymphoid Organs (TLO)
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Cytokine profiles of Ectopic Lymphoid
Structures (IL10, TGFb)
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Isolation and Detection of IgG and IgM

ELISA IgG and IgM + Luminex measurements
— Patients selected according to 1IgG IHC
— Autopsy heart tissue
— Explanted heart tissue (Control)

Pre-chilled tube
,‘_' with micro beads
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Donor Specific Antibodies (DSA) in ELS

Time post- DSA non-DSA  plasma time point DSA non-DSA

HLA t
HTx (days) Lt (tissue) (tissue) before death (plasma) (plasma)

Class-I: A24(9), A31(19), B51(5), B55(22), CW9(3)
Class-Il: DR13(6), DQ1, DR52 3 days

b Class-1: A2, B7, B?Aﬂl—ﬂﬁiw7 n neg f—BAE B13,B27, B17
Class-1l: DR4, DR D\Q?:, D% R53 < DQ3, DQ4 > DQ2 DQ3, DQ4,DR53,DR4,DR8 DQ2,DR9
Class-I: A2, A29(19), B44(12), B60(40), CW3
Class-Il: DR13(6), DR7, DQ2, DR52, DR53 3 days

o Class-l:A3,A29(19 12), B7, CW7 neg B42, B54, B81, B82, A34, B55, B56, B57, Cwd, Cwé, Cwl7, Cwls
Class-I1: DR4, DRADQ3, PR53 (DQ7(3)) neg DQ3,PR4 DQ4, DQ2, DR12,
Class-I: A1, A2, B8, B38(16)
Class-11: DR17(3), DR13(6), CW7, DQ1, DQ2 4 years

5 Class-I: A2, A23(9), B44(12), 0) n neg neg neg
Class-1l: DR4, DR13(6), DQY, DQ3, Rsi DR53 ) (DQ3, DR53) neg neg neg
Class-1: A1, A2, B7
Class-Il: DR15(2), DQ6(1) 1.5 years

b Class-1: A2, A68(28), B5 60(40) neg neg neg
Class-Il: DR4, DR11(5) DR52, DR53 <DQ7(3D DQ2, DQ4 neg neg

153 P

372 P

2562 P

926 P

DSAs are present in 4 out of 21 tissue lysates of patients with ELS (1 or 2)

Tissue analysis corresponds to plasma analysis in 2 out of the 4 patients
with DSAs (others time interval too big?)

All DSAs found in HTx patients with ELS are HLA-type Il
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Antibodies in heart failure

Deposition of cardiac-specific antibodies

K.A. Youker et al, European Heart Journal (2014)
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Conclusion CAV + ELS

N=21

—

DSA (HLA) Non-HLA

Donor Specific Antibodies Vimentin N=0
N=4 ATTR N=11

DSA + AT1R
N=2 (pos / risk)

« Patients with ELS exhibit actively antibody producing
plasma cells.

» These locally produced antibodies are in some cases
directed against the donor HLA-II type (DSA 19%) and/or
non-HLA antigens (e.g. AT1R >50%).

* Local antibody-mediated rejection may have major
consequences for the graft.

s



Local vs distant antibody production

« Antibodies generated
— Circulation (distant to graft)
— Local (at side of rejection)
What is the most important site?

« Progression of chronic rejection

— How do locally produced ab’s
affect CAV?

— How is ab production in ELS
sustained?

« Therapeutic consequences

— Do we need to target B cells,
plasma cells, or T cells?

HTx Patient

R

<
=




Local vs distant antibody production

« Affect on diagnostics
— Measure in plasma
— Measure in graft?

American Journal of Transplantation 2013 13: 2855-2864
Wiley Periodicals Inc.

© Copyright 2013 The American Society of Transplantation
and the American Society of Transplant Surgeons

doi: 10.1111/ajt. 12438

Kidney Intragraft Donor-Specific Antibodies as
Determinant of Antibody-Mediated Lesions

and Poor Graft Outcome
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serum DSA; > sDSA-MFI, sum of the mean fluores-
cence intensity of the different circulating DSA
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Final remarks...

« What we measure in blood samples is not exactly what
happens in the transplanted graft...

« The Endomyocardial biopsy visualizes only a local proces
and does not reflect the whole organ...
« Many rejection types interfere and affect graft failure:
— Acute cellular rejection
— Cardiac allograft vasculopathy
— Antibody Mediated Rejection

* Present immunesuppresion is focussed on T cells and
acute cellular rejection

« How can we addapt immunesuppression to a combined
B and T cell requlation?

s
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