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Pathology’s contribution to assessing donor heart suitability

A rarely discussed

A very different from that for other solid organs




Predictive value

of donor organ histology during assessment:
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s histologic scoring to evaluate the sum of

A interstitial fibrosis
A tubular atrophy
A glomerulosclerosis
A vascular damage

prediction of delayed graft function risk

Jochmans | 2011
Balaz P 2013




Predictive value

of donor organ histology during assessment:

ALLOGRAFT LIVERBIOPSY

histologic analysis of

A steatosis
A fibrosis
A necrosis

risk of development
of primary non-function or poor function or allograft dysfunction

D’Alessandro AM 1991
Markin RS 1993




A ischemic time must be as short as possible (adequate sample
processing, even the rapid process, requires around 2 hours)

A the type of histologic lesions to assess cannot be using only
extemporary frozen sections

A small biopsy samples are poorly representative because lesion
extent throughout the whole myocardium is an essential
parameter



ORGAN DONATION

liver

kidneys

donor shortage
compared to worldwide need
is the main limitation to increasing transplant numbers



HEART TRANSPLANTATION

two additional aspects

DONOR AGE EFFECTS
I closely related to of potentially reversible myocardial
age-dependent risk of | abnormalities
transmission of donor in the immediate/early
subclinical diseases I post-operative period on an organ

—— ==

coronary artery atherosclerosis with largely mechanical properties



More complex profile of today’s heart donor pool

Brain-dead donors
(more critical management)

older donors

with co-morbidities

higher number of grafts
with coronary atherosclerosis

Pathophysiology
of brain death

negatively affect the heart



Clinical decisions on heart suitability

N a— A family history

Ve

A donor size and weight

A donor history and cardiovascular A cause of death
risk factors

A\ hypertension

diabetes mellitus

smoking and drinking

possible intake of cardiotoxic

substances (cocaine,

cardiotoxic medication,

previous chemotherapy, etc)

A malignancies

> > > >

A donor infection status

Smits JM et al.
JHLT 2012

the primary quality of the donor heart




Currently available or potentially available

tools for cardiovascular diagnostics

A electrocardiography

A right heart catheterization

A echocardiography (now routinely performed in most hospitals)
A coronary angiography (not routinely performed everywhere)

A stress echocardiography (available only as experimental projects)



Donor vasopressor and/or inotropic support in Intensive Care

is another key issue

as higher catecholamine dosage is associated with potential organ damage

|deally inotropic support should not exceed:

A 7.5 g/kg/min dopamine/dobutamine

A 0.4 g/kg/min norepinephrine

Abuanzeh et al. 2015



Eurotransplant International Foundation Registry
2012

REGISTERED DONORS

Potential heart donor candidates

Hearts ultimately used for transplantation

Smits et al. 2012



Why are so many discarded

in spite of the lack of hearts?

more objective and reproducible
donor assessment tool

would be desirable
to supplement clinical experience

when deciding
whether to accept a donor heart

lceberg
of heart disease




Pathology and donor discarded hearts

substantial contribution with the routine
examination of unsuitable or discarded hearts

in order to collect data on

A the spectrum of possible pathological alterations
A correlate them to previously obtained clinical-instrumental data

helping to identify

a subgroup of potentially usable organs, currently discarded




Pathology evaluation of non-procured donor hearts or fragments

is not routine procedure in transplant centers

A the value of autopsy or any histological examination of tissue remnants to

improve the safety for all types of tissue trasplantation

Visser et al. Cell Tissue Bank 2012:13:37-46

A for heart valve homografts
Heng WL et al. J Cytol Histol 2014; S4: 003

Doroshow RW et al. Availability and
selection of donors for pediatric heart

transplantation.
J Heart Lung Transplant 1995; 14 : 52-8

European
Association
of Tissue
Banks

o

EURO HEART VALVE
BANK

potential role of myocardial pathology

evaluation in brain-dead infant donors
who have undergone autopsy

to research more accurate predictorsin
assessment of donor suitability




Potential of donor heart pathology evaluation

BOLOGNA HEART TRANSPLANT CENTER

Valve tissue bank project

A

Emilia-Romagna
3 . region
donors unsuitable

for transplantation

3

Pathology Institute
of Sant’Orsola Hospital

are explanted 4 4 .
in order to collect for centralised pathology
valves for the tissue bank examination



STUDY POOL

standard donors
(non neoplastic, non infectious)
approved for donation

A multi-tissue donors: 35.5%

Ve

A multi-organ donors (at least one organ offered or transplanted): 64.7%

\—) the heart was judged unsuitable for transplantation

A anamnesis results
A after clinical-instrumental evaluation



Protocols
for pathology examination

of hearts unsuitable for transplantation
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Protocols
for pathology examination

of hearts unsuitable for transplantation

Non-pressure-fixed
main subepicardial coronary arteries

A left main

A left anterior descending
A left obtuse marginal and circumflex branches
A right coronary

OPENING VESSElS ey

with multiple transverse cuts
at 3 mm intervals along the course



Pathology examination

of hearts unsuitable for transplantation
SAMPLING

anterior LV

/ L S o
anterior '~

entire s
&4

O S '*
Ty mid v
@

representative
transverse slice |
Of the heart infero-laterali}* post&or

33 VS

all macroscopically
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further specimens
from each right and left
ventricle and septum

stenotic or obstructed tracts
of coronary artery
or randomized samples




300 hearts examined Bologna. Heart Transpla.mt Centre SVERVIEW
Valve tissue bank project pool

Preliminary data

A 65% males; 35% females (2003-2016)

A median age of 48 years (range 11-66 years)

Causes of death

. Brain death due to haemorrhagic/ischemic
o (o)
Brain death: 60.3% ctus: 60.3%

Brain death due to road/workplace
accident/suicide: 33.7%

After cardiac arrest resuscitation: 5%

Miscellaneous: 1%

Q o (o)
Cardiac death: 39.7% accident/suicide: 69%

Sudden cardiac death: 23.5%
Cardiac death due to bulbar ictus: 5%

Miscellaneous: 2.5%



Bologna Heart Transplant Centre: Valve tissue bank project pool

Reasons for excluding a heart from donation

Hearts refused
by the Transplant Center: 38.3%

Hearts excluded after
Intensive Care Unit screening: 61.7%

Heart pathology after clinical-instrumental
evaluation (including stress-echo): 48.6%

Age: 17.8%

Haemodynamic instability/hypotension:
16.8%

Surgical examination: 13.1%

Lack of recipients: 3.7 %

Cardiac arrest mainly following road accident:
50%

Cardiac arrest due to sudden death: 15.8%

Heart pathology known on the basis of
anamnestic data: 28%

Lack of information/consent
withdrawal/organizational issue: 6.2%



Pathology abnormalities

Bologna Heart Transplant Centre

A hearts with significant disease/damage (74%):
0 pathologies pre-existing donation (54%)

0 pathologies arising during donation (20%)

A hearts with no significant damage/pathologic findings
(i.e. pathologically normal hearts) (26%)



Major pre-existing
disease:

coronary artery
atherosclerosis




myocardial signs of ischemia/hypoperfusion
in varying degrees and stages of evolution




Mild: stenosis < 50%

Subcritical: stenosis 50-
75%

Critical/significant:

stenosis 75-100%




ﬁ Bologna Heart Transplant Centre
Pathology of hearts excluded

from donation
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non-physiological conditions of
non-pressure-distended arteries

non-pressure-fixed vessels

inevitable collapse of the medial
layer where it is uninvolved by

eccentric plaque 36%: coronary artery atherosclerosis
Critical/significant stenosis (>75%) 33% of patients

single coronary vessel (monovasal) 70% of patients

double or triple vessel involvement 30% of patients

A 22.5% bivasal
A 7.5% trivasal

Median age of donors with significant CAD: Media age of the entire group:
51.3 years 42 years



Other pathologies

pre-existing donation

™

hypertensive heart disease

cardiac trauma

>

T\

lymphocytic myocarditis

T\

myocardial bridging

anomalous origin of coronary
arteries

p>X

an unusual case of diffuse
microvascular thrombosis



Damage attributable

to events during donation

CATHECOLAMINE INJURY
due to both

neurogenic stunned myocardium
and inotropic therapy



BRAIN DEATH

A\ Am J Physiol. 1992; 263:
H784-H791

profound
Circulation.1990; 82:723- pathophysiological changes
738
\ J Heart Lung Transpl
2004; 23: 5217-22

Curr Neurol Neurosci
Rep 2009, 9: 4861 491 p ) "
adrenergic storm

J Am Coll Cardiol 2010; neuro-hormonal derangement
56: 352 -61

neurogenic stunned
myocardium segmental or global

—x
Nl

CrosCopic ni
y A -

dysfunction

¢ A {1 \ OB A P P i .
B % WV RN i myocardial
4 ¢ : | f
Wi >y i A A
A




A contraction band necrosis or diffuse sarcoplasmic hyper-eosinophilia
A ruptured myocells
A real coagulative-type cardiomyocyte necrosis

I, \\' o

by scarce inflammatory infiltrates (macrophages, granulocytes, sporadic lymphocytes or
mixed inflammation)




These small and typically multifocal

necrotic-inflammatory lesions
were present in a significant number of cases!

A inisolation

A as the main lesion in non altered hearts

Ve

A in association with other disease
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PERSPECTIVE

Is stress cardiomyopathy the underlying cause of
ventricular dysfunction associated with brain death?
Marius Berman, MD,? Ayyaz Ali, MRCS,® Euan Ashley, PhD, MD, FRCP,"

Darren Freed, PhD, MD,° Kieran Clarke, PhD,* Steven Tsui, MD, FRCS,?
Jayan Parameshwar, FRCP,? and Stephen Large, FRCP, FRCS®

A can these myocardial lesions underlying ventricular dysfunction




