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LearningObjectives:TheINTERHEART studlficaltrials.gov NCT02670408

To understand:

The unmet need in heart transplant diagnostics

The principles of microarray analysis

Unsupervised and supervised analysis of high dimensionality data
The relationship of the MMDx diagnoses to histology diagnoses
The role of myocardial injury in heart transplant outcomes
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Supplementary Table 1. Participating centers

Center Principal investigators Number in 889 cohort

A Corufia, Spain Dra. Maria G. Crespo-Leiro 92
Bologna, Italy Dr. Luciano Potena 201
Edmonton, Canada Dr. Daniel Kim 113
France Drs. Alex Loupy, P. Bruneval, and Xavier Jouven

Centre Hospitalier Universitaire de 1

Bordeaux

Centre Hospitalier Universitaire de Rouen 9

Hopital Européen Georges-Pompidou 203

Centre Hospitalier Universitaire de Nantes 11

Hépital Necker 7

Hopital de la Pitié 24
Los Angeles, USA

Cedars-Sinai Medical Center Dr. Jon Kobashigawa 51

University of California Los Angeles Drs. Mario Deng, Martin Cadeiras, and Eugene C. Depasquale 7
Sydney, Australia Dr. Peter Macdonald 92
Vienna, Austria Drs. Andreas Zuckermann, Arezu Aliabadi, and Johannes Goekler 76
Virginia, USA* Dr. Keyur B. Shah 2

TOTAL 889

* Two biopsies from Virginia Commonwealth University were not formally part of the INTERHEART study but we included them on request of the center, with patient consent.




MMDx-Heart

INTERHEART
Clinicaltrials.gov NCT02670408

The problem: unreliable ( 11 mpr ec i s €iaghosdsi s |
We cannot train strong supervised classifiers on unreliable
diagnoses
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Gene Expression Profiling for the Identification
and Classification of Antibody-Mediated Heart
Rejection
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A. Loupy, J. P. Duong Van Huyen, L. G. Hidalgo, J. Reeve, M. Racape, J. Venner, K. Famulski, M. C. Bories, T. Beuscart, R. Guillemain, A. Francois, S.

Pattier, C. Toquet, A. Gay, P. Rouvier, S. Varnous, P. Leprince, J. P. Empana, C. Lefaucheur, P. Bruneval, X. Jouven, and P. F. Halloran. Gene
Expression Profiling for the Identification and Classification of Antibody-Mediated Heart Rejection. Circulation 135 (10):917-935, 2017.
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CLINICAL MEDICINE
INSIGHT

Exploring the cardiac response to ry

in heart transplant biopsies
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BACKGAOUND. Because injury is universal in organ transplantation. heart transplant ‘ ! a I l I I l u I
endomyocardial biopsies present an ogportunity 1o explore response o injury in heart parenchyma.

Histalogy has limted ability to 3sse: potentially confusing it with rejection, whereas
molecular changes have potertial to distinguish injury from rejection. Building on previous studies
of transtripts associated with T cell-mediated rejection (TCMR) and antibody- mediated rejection
(ABME), we explored transcrigts reflecting injury.

METHODS. Microaray data from B39 prospectively collected endomyocardial biopsies from 454

transplant recipients 2t 12 cnters were subjected 1o unsupervised principal companent anahysis
and archetypal analysis to detect variatian not explained by refection. The resulting princigal
component 2nd archetype scores were then axamined far their transcript. transipt set, and
patiiay associations and compared to the histology diagnases and left ventricular function

RESULTS. Rejection was reflected by principal components PC1 and P2, and by archetype stores
52y AN 53, ith S1_ indicating normalness.

identified unex plained variation correlating with exy

medels, many expressed in macphages and assaciated with inflamma

4, scores were high in recent transplants,reflecting doration- implantation injury, and bath

] n
S4,,, 3052, Were assoxiated with reduted left ventricular fection fraction
CONCLUSION. Assessment of injusy is necessary for accurate estimates of rejection and for
understanding heart transplant phenaty pes. Biopsies with malecular injury but no molecular
rejection were often misdiagnosed rejection by histolagy.

‘TRAIL REGISTRATION. ClinicalTrials gov NCTO2E70408

FUNDING. Roche Organ Transplant Ressarch Foundation, the University of & lberta Hospital
Foundation, znd Alberts Health Services.
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Halloran, A. Z. Aliabadi, M. Cadeiras, M. G. Crespo-Leiro, M. Deng, E. C. Depasquale, J. Goekler, X. Jouven,

F.
. H. Kim, J. Kobashigawa, A. Loupy, P. Macdonald, L. Potena, A. Zuckermann, and M. D. Parkes. Exploring the
ardiac response-to-injury in heart transplant biopsies. JCI Insight 3 (20):e123674, 2018.
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[ BE9 EMBs from internabonal canters ]
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Figure 1. Dverview of thework plan impl in this imvestigation.

Table 2. Histology summary available in 889 EMBs

| Histology diagnoses” (% of known diagnoses) All (B89 biopsies)
No Rejection 334 (38%)
TCMR 84 (5%)
TCMR Related pTCMA 273 (31%)
ABMR 51 (6%
ABMR Related SABMA 63 (7%)
ABMA/TCMR (Mixed) 9 (1%,
Other
pABMR/pTCMA 71 (8%
Missing 4 (0%)
DSA Status All (454 patients)
Last known D5A status at most recent biopsy®
Positive 158 (37%)
Negative 267 (63 %)
Mot tested 29 (6%}
*Biopsies in the 889 cohort were labeled as follows:
paMA No ABMR
pAMAY, pAMRII+, pAMAIH+ ..... Possible ABMR (pABMA)
PAMAZ, PAMBI i
TCMRDR No TCMR
TCMAIR .. Possible TCMRA (pTCMA)

TCMAZR, TCMR3R ...
Biopsies in the 331 cohort were reclassified using the above criteria.
"The most recent DSA status at time of most recent biopsy was used, if known. D5A statuses dated more than 14 days
after the biopsy were not considered. If the most recent D5A status at time of biopsy was not known, but the patient
was most recently PRA negative, the D5A status was presumed negative. PRA statuses dated more than 14 days after
the biopsy were not considered.

P. F. Halloran, A. Z. Aliabadi, M. Cadeiras, M. G. Crespo-Leiro, M. Deng, E. C. Depasquale, J. Goekler, X. Jouven, D.

H. Kim, J. Kobashigawa, A. Loupy, P. Macdonald, L. Potena, A. Zuckermann, and M. D. Parkes. Exploring the

cardiac response-to-injury in heart transplant biopsies. JCI Insight 3 (20):e123674, 2018.




Developing the Molecular Microscope®
system for EMBs (MMDx-Heart)

Rejection-associated transcripts
New four-state (4 archetype) model:
A S1.... =no rejection orinjury
A S2:cur = TCMR

A S3,aur = ABMR

A S4. . =recent heart injury

Injury
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