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Learning Objectives

1. Delineate the role of proteomics in biomarker discovery as it relates to primary graft failure

2. Understand how we can use machine learning to analyze complex data sets
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Three Themes
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Primary Graft Dysfunction

ISHLT CONSENSUS

Report from a consensus conference on
primary graft dysfunction after cardiac

transplantation Graft dysfunction within 24 hours of transplant without a

Jon Kobashigawa, MD,” Andreas Zuckermann, MD," Peter Macdonald, MD, PhD,* Pascal Leprince, MD, PhD,? dlscernlble Cause SUCh aS reJeCtlpHTN |nfect|0n ,etCX

Fardad Esmailian, MD,* Minh Luu, MBBS,* Donna Mancini, MD," Jignesh Patel, MD, PhD," Rabia Razi, MD, MPH,*
Hermann Reichenspurner, MD, PhD," Stuart Russell, MD, Javier Segovia, MD, PhD," Nicolas Smedira, MD,
Josef Stehlik, MD, MPH, Florian Wagner, MD, PhD" and on behalf of the Consensus Conference participants

Table 6 Definition of Severity Scale for Primary Graft Dysfunction (PGD)

1. PGD-Left Mild PGD-LV: One of the following LVEF < 40% by echocardiography, or
ventricle criteria must be met: Hemodynamics with RAP > 15 mm Hg, PCWP > 20 mm Hg,
(PGD-LV): (I < 2.0 L/min/m® (lasting more than 1 hour) requiring low-dose
inotropes <t

Moderate PGD-LV: Must meet one criterion L. One criteria from the following:
from 1 and another criterion from II: Left ventricular ejection fraction < 40%, or
Hemodynamic compromise with RAP > 15 mm Hg, PCWP > 20 mm Hg,
(I < 2.0 L/min/m?, hypotension with MAP < 70 mm Hg (lasting more
than 1 hour)
I One criteria from the following:

i. High-dose inotropes—Inotrope score > 10° or
ii. Newly placed IABP (regardless of inotropes)

Graft failure

Infection
Cardio/cerebrovascular
Malignancy
Respiratory

Percent

Severe PGD-LV Dependence on left or biventricular mechanical support including ECMO, =
LVAD, BiVAD, or percutaneous LVAD. Excludes requirement for TABP.

2. PGD-right Diagnosis requires either both i and i, or  i. Hemodynamics with RAP > 15 mm Hg, PCWP < 15 mm Hg,
ventricle iii alone: CI < 2.0 L/min/m*
(PGD-RV): ii. TPG <15 mm Hg and/or pulmonary artery systolic pressure

< 50 mm Hg, or O 1 2 3 4 5

iii. Need for RVAD

BiVAD, biventricular assist device; (I, cardiac index; ECMO, extracorporeal membrane oxygenation; IABP, intra-aortic balloon pump; LVAD, left YearS Since tran5p|a nt
ventricular assist device; PCWP, pulmonary capillary wedge pressure; RAP, right atrial pressure; RVAD, right ventricular assist device; TPG, transpulmonary

pressure gradient. O P I N
“Inotrope score = dopamine (x1) + dobutamine (1) + amrinone (x1) + milrinone (x15) + epinephrine (x100) + norepinephrine (x100)" with

each drug dosed in pg/kg/min.
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Primary Graft DysfunctiogClinical Impact

Kaplan Meier Survival Analysis: Impact of Severe EI Receiver Operating Characteristic Analysis E Percer'.ﬂ.uf BTT Patients with Severe PGD
PGD on Post-HT Outcomes in BTT Patients Stratified by Number of Pre-Transplant
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Primary Graft DysfunctionEtiology

Donor Graft Recepient
\ }
|

Acute Myocardial Dysfunction
Etiology?
Opportunity?
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Primary Graft DysfunctiogPrecision Medicine

Gy SYSNBAY3 | LIINRBIFOK F2N R
that takes into account individual variability in genes,
SYBANRYYSYUus FYyR tAFSa

Donor -NIH
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Primary Graft DysfunctiogPrecision Medicine

Gy SYSNBAY3 | LIINRIFOK F2N R
that takes into account individual variability in genes,
SYPANRYYSYGZ IyR tATFSAQ

Donor -NIH

Hostile Donor?

Circulating factors in the blood of transplant recipients impe
cardiomyocyte function at the cellular level, leading to over
organ dysfunction.
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Primary Graft DysfunctiogHostile Donor
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Exosomes

] KE N} OGSNAT S GKS a1l 2adGr o P LJ2
A Small 36120nm cell derived vesicles that " @@ %ép =
are likely present in all body fluids s g g
A Released by cells as MVB merge with the VW )
cytoplasmic membrane \ |
A Complex cargo including miRNA, mRNA, .
prot_elns and spgqahzed lipids Origin Physiological Rol
A Delivered to recipient cells through DCandBeells  Metastasis,
endocytosis and have ST MS and TIA
A Burgeoning understanding of the role of | Vasculature Prions
exosomes in disease Pathogens

Adaptive Immunity
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Exosomes

A

L
) Clathrin
Alix 756101 ®
Thioredoxin Anng
LI, IV,V,VI

Can be rapidly isolated using immuatinity i LR

methods or ultrafiltration from accessible fluids v = % =

(blood/urine) o o 4

Secreted in both normal and pathological states g™

ExosomamiRNA have been shown to be clinically l/ NN

relevant biomarkers for multiple cancers ® .
9

Exosomaproteins have been found to be
potentially useful biomarkers in cancer,

neurological disease and kidney disease Protein Disease Biomarker

Importantly, cargo is vergtablecompared to FetulinA AK|

proteins and RNA in serum EGFRVIII Glioblastoma
PhospheTau Alzheimers
a-synuclein parkinsons
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Proteomics on Préransplant Serum Exosomes
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