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Indikace k transplantaci plic

e zcela etablovana metoda IéCby pro néktera plicni onemocnéni v terminalni fazi
respiracniho selhani po vyCerpani vSech moznosti konzervativnich lécby

e chybéjici kvalita Zivota, zavislost na inhalaci kysliku a zvySujici se imobilita
e ocekavana doba preziti 12-18 mésicl
* metoda, ktera prodluzuje Zivot a zcela zasadné méni kvalitu Zivota

e CHOPN

e Plicni fibréza, IPP

e Cysticka fibroza

e |diopaticka plicni hypertenze
 Retransplantace pfi chronické dysfunkci Stépu




Indikacni a kontraindikacni kritéria
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Adult Lung Transplants
Major Indications By Year (Number)
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		Year		CF		IPF		COPD		Alpha-1		IPAH		Re-Tx

		1990		49		69		69		58		40		17

		1991		78		113		155		95		62		18

		1992		112		109		234		136		77		19

		1993		145		136		364		125		64		15

		1994		168		154		426		125		85		37

		1995		205		181		432		134		75		18

		1996		204		231		444		112		60		22

		1997		242		219		495		140		62		37

		1998		251		251		539		141		54		22

		1999		242		258		591		118		59		27

		2000		260		257		642		140		57		22

		2001		277		282		673		142		60		33

		2002		319		334		712		158		67		35

		2003		342		375		713		132		68		40

		2004		379		469		722		139		55		36

		2005		402		597		788		118		68		69

		2006		454		655		866		114		56		67

		2007		450		763		864		110		57		103

		2008		433		799		870		101		66		89

		2009		502		882		915		103		73		115

		2010		522		931		947		116		92		107

		2011		561		1012		1043		124		95		84






Adult and Pediatric Lung Transplants
Recipient Age Distribution (Transplants: January 1985 — June 2012)
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Indikace a selekce pacientl k transplantaci je klicovy moment
pro dobry vysledek a spravnou alokaci organ(

Zakladem je zkuSenost centra




\V4 ° ° °
/meny v indikaci
u jednotlivych diagnoz - s cilem vcéasného referovani kandidata

multiorganové TX, retransplantace, kontroverzné vnimané indikace k LuTX
(kolonizace Burkholderia cenopepacia, syst. sklerodermie, adenokarcinom
in situ...)

BMI nad 35 kg/m? se posunula do absolutnich kontraindikaci k LuTX

nové absolutni kontraindikaci tézky funkcni stav s nizkym rehabilitacnim
potencidlem — frailty

pripustné transplantovat pacienty s hepatitidou B, C a HIV (avSak s urc.
predpoklady nasledné péce — v centrech se zkusenym hepatologickym
tymem, se zkusenostmi s péci o HIV pozitivhi nemocné...)



Indikace u ,frailty” s

Vyhodnoceni efektu frailty sy (dg.
pretransplanta¢né) na mortalitu
pacientl po transplantaci plic

The Joumal of

Heart and Lung
Transplantation

ELSEVIER

102 pacient(
Pretransplant frailty is associated with decreased ()

Pre-transplantacni frailty byla survival after lung transplantation

nezavisle asociovana se snizenym
Michael E. Wilson, MD,* Abhay P. Vakil, MBBS,® Pujan Kandel, MBBS,”

pfezivanim po transplantaci plic Chaitanya Undavalli, MBBS,? Shannon M. Dunlay, MD, MS,>“" and
Cassie C. Kennedy, MD**

From the “Division of Pulnonary and Crifeal Care Medicing; *Division of Cardiovasaular Dissases; “Department
af Henlth Sciences Ressarch; and the William I von Liehig Mayo Transplant Center, Mayo Clinie, Rochester,

Mirnre sone

KEYWORDS: BACKGROUND: Frailty is a condition of increased vulnerability to adverse health owtcomes. Although
frailty; frailty is an imponant prognostic factor for many conditions, the effect of frailty on monality in lung
frailty deficit index; transplantaton is unknown. Our objective was to assess the associaton of frailty with survival after lung
pre-tran splant; transplantaion.

g transplant METHODS: We performed a retrospective cobont analysis of all adult lung transplant recipients at our
survival institwtion between 2002 and 2013, Frailty was assessed wsing the frailty deficit index, a validated
health outoomes:; instriment that assesses cumulative deficits for up o 32 impairments and measures the proportion of
adults deficits present (with frailty defined as =0.25) We examined the associstion between frailty and

survival, adjusting for age, sex, and hilateral {vs single) lung transplant wsing Cox proportional hazand
regression maodels.

RESULTS: Among 144 lung transplant patents, 102 (71%) compleed self-reporied questionnaires
nocessary o assess the frilty deficit index within | year before lung transplantation. Frail



Indikace a stav v

Obesity and Underweight Are Associated with an
Increased Risk of Death after Lung Transplantation

David |. Lederer"?, Jessie S. Wilt'2 Frank D'Ovidio®*, Matthew D. Bacchetta®®, Lori Shah'?
Shankari Ravichandran®?, Jenny Lenoiré, Brenda Klein?, Joshua R. Sonett??, and Selim M. Arcasoy'?

'Department of Medicine, “New York Presbyterian Lung Transplant Program, and *Department of Surgery, College of Physicians and Surgeons,

Columbia University, New York, New York

Rationale: Obesity is considered a relative contraindication to lung
transplantation, based on studies that have not accounted for key
confounders. Little is known about the risk of death for underweight
candidates after transplantation.

Objectives: To examine the associations of pretransplant obesity and
underweight with the risk of death after lung transplantation.
Methods: We examined 5,978 adults with cystic fibrosis, chronic
obstructive pulmonary disease, and diffuse parenchymal lung dis-
ease who underwent lung transplantation in the United States
between 1995 and 2003. We used Cox models and generalized
additive models to examine the association between pretransplant
body mass index and therisk of deathafter lung trans plantation with
adjustment for donor and recipient factors.

Measurements and Main Results: The median follow-up time was 4.2
years, Compared with normal weight recipients, the multivariable-
adjusted rates of death were 15% higher for underweight recipients

AT A GLANCE COMMENTARY
Scientific Knowledge on the Subject

Obesity has been linked to higher mortality rates after lung
transplantation in studies that have not adequately con-
trolled for potential confounding factors. The impact of
underweight after lung transplantation is largely unknown.

What This Study Adds to the Field

Both obesity and underweight are independent risk factors
for death after lung transplantation, accounting for up to
12% of deaths in the first year after transplantation.

U pacientu s pokrocilym plicnim onemocnénim by

méla byt podporovana zdrava vaha dlouho predtim,

nez prichazi v ivahu transplantace.

s \J e

VZivy

retrospektivné zhodnoceno 5,978
pfijemcl z obdobi 95-03

ve srovnani s prijemci s normalni
hmotnosti bylo riziko smrti po TX o
15% vyssi u malnutri¢nich, o 15%
vysSi u pfijemcll s nadvahou a 0 22%
vyS$Si u obéznich prijemcl

tento vztah perzistoval i pfi rozdéleni
dle diagnoz.

Za: Obezita i podvaha jsou
nezavislym rizikovym faktory pro
smrt po transplantaci plic.



Indikace a most k Tx ="bridging”

Akutni zhorsSeni pacienta na ¢ekaci listiné s nutnostni umélé plicni ventilace

Ventils
* Novalung
* ECMO




Bridge to lung transplantation with the novel pumpless
interventional lung assist device Novalung

Stafan Fischer, MD, MSe," Andre R, Smon, MO, Tobiss Wahe, MD,® Merius M, Hoapsr, MDY Anne Meyarn, MO
Rene Tessmann, MO," Bemhard Gotrbanst, MO," Jens Gottieb, MO,” Axl Maverich, MD." end Martin Strupder, MD*
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Nedostatek vhodnych plic k Tx

e  Plice jsou vhodné k odbéru pouze v 22-61% pripadl multiorganového odbéru

*  Plice jsou obzvlasté nachylné k funkénimu zhorseni béhem doby péce o darce organl
e Nejcastéjsi dlivod odmitnuti — Spatna funkce Stépu

e 10-35% mortalita cekatell na ¢ekacich listinach pred Tx plic

Strategie ke zvysSeni poctu darc( plic

— Marginalni darce

— Aktivni vyhledavani darc(

[ WOULD YOU
* | LIKETO BE
| AN ORGAN
DONOR?...

— Agresivni management darce
— LVRS sStépu
— Lobarni transplantace 4

— Darce s nebijicim srdcem



Multiorganovy darce a plice

*  Po smrti mozku jsou plice ve srovnani s ostatnimi organy vyjimecné kiehke

*  Vysoky potencial pfimého poskozeni plic

—  Smrt mozku — neurogenni plicni edém
— Resuscitace

— Overload tekutin

— Aspirace, pneumonie

— Ventilator-associated lung injury

— Lokalni ischemie vasopresory

— Trombéza

Aktivace zanétlivé kaskady
Primarni dysfunkce Stépu po Tx

Donor management and lung preservation for lung transplantation
Munshi, Laveena et al.
The Lancet Respiratory Medicine , 2013

Ventilator-associated
lung injury

Excess
fluid

Local ischaemia
{induced by
vasopressors and
cold flush)

Aspiration or
pneumonia




Od stanoveni smrti k transplantaci

Ventilation:
lung-protective tidal volumes,
recruitment manoeuvres after disconnection
Haemodynamics: shock due to vasodilation,
hypovolaemia, or left ventricular
dysfunction

Hormone therapy:
steraids, vasopressin, thyroid replacement
Donor-management protocols

Prostaglandin E1,
anterograde and retrograde flushing

Extracellular, low-potassium solution
Heparin administration

4-8°C
Ischaemic time <8 h
Inflation pressure 50% of total lung capacity
Fi0, 50%

Donor management and lung preservation for lung transplantation
Munshi L.
The Lancet Respiratory Medicine, 2013



Strategie ke zvyseni poctu organu

Agresivni péce o darce plic

Vyuziti margindlnich darc(

Ex vivo perfuze a rekondice plic

DCD darce

Transplantace plic od zivych darct (2/3 Tx plic v Japonsku)

Operacni technika

— Neanatomické resekce plic

— Lobarni transplantace

— Split lung transplantace

— Chirurgicka rekonstrukce Spatné odebraného organu



Maximizing the Utilization of Donor Organs
Offered for Lung Transplantation

ELI GABBAY, TREVOR J. WILLIAMS, ANNE P. GRIFFITHS, LOUISE M. MACFARLANE, TOM C. KOTSIMBOS,
DONALD S. ESMORE, and GREGORY I. SNELL

Heart and Lung Replacement Services and Department of Respiratory Medicine, Alfred Hospital, Prahran, Victoria, Australia

The number of patients awaiting lung transplantation (LT) and waiting time for surgery is increasing.
In Australia, LT rates are 4.6/million population/yr, which despite low organ donation rates, are the
highest published in the world. The Australian organ allocation system allows identification of mar-
ginal donors and therapeutic manipulation where appropriate. This study aims to assess the impact
of utilization of marginal donors and aggressive donor management. A comparison between pub-

lished donor criteria and local practice is made, allowing assessment of the effect of using marginal
AdAnnnr< nn niitrnme  Nnnnr mananameant inchided antihintir theranv <trict flilid mananameant nhvus.

Darci se Spatnou funkci plic by primarné neméli byt
povazovani za nevhodné darce,

az u 35% muze byt dosazeno zlepseni PaO2/FiO2 > 300 mmHg
po agresivni ,resuscitaci plic

Pao,/Fig, ratio in 20 donors (Group 3) who would not otherwise have been used. Immediate and 24 h
postoperative gas exchange and length of intensive care unit (ICU) stay was not different for recipi-
ents from donors from all three groups. Overall survival was 94% at 30 d, 83% at 1 yr, 70% at 2 yr, and
62% at 3 yr and was not significantly different from the three groups. We conclude that organ utili-
zation can be maximized by therapeutic manipulation and utilization of marginal donors without
compromising results from transplantation. Gabbay E, Williams TJ, Griffiths AP, Macfarlane LM,
Kotsimbos TC, Esmore DS, Snell Gl. Maximizing the utilization of donor organs offered for
lung transplantation. AM J RESPIR CRIT CARE MED 1999;160:265-271.



Aggressive management of lung donors classified as

unacceptable: Excellent recipient survival one year after

transplantation

Michaela Straznicka, MD?
David M. Follette, MD?
Mark D. Eisner, MD®
Peter F. Roberts, MD?
Rebecca L. Menza, RN°®
Wayne D. Babcock, RN®
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Figure 1. Kaplan-Meier survival curves comparing recipients of
lungs from unacceptable, acceptable, and ideal donors. Note that
there were no significant survival differences by donor group.
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| considered unacceptable may increase the number of lungs available for transplantation.

Straznicka M et al. J Thorac Cardiovasc Surg. 2002



Continued Successful Evolution of Extended (f)coon.
Criteria Donor Lungs for Transplantation

Sakhee Kotecha, FRACP, Jamie Hobson, RN, Jeremy Fuller, BS, Eldho Paul, BS, MS,
Bronwyn J. Levvey. RN, B Ed Studies, Helen Whitford, FRACP,

Miranda Paraskev 70 .
Glen P. Westall, P

Lung Transplant Service, A
Melbourne; Department of 50
Melbourne, Australia
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Background. In an e
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transplantation. 0 - - :
Methods. Data for all USA Europe

the Alfred Hospital i
collected for 2012 to 201:
and calculated into a f
score. Lung transplant 1_________ ________ ___ ________
the following: primary graft dysfunction; duration of
mechanical ventilation; need for cardiopulmonary bypass
extracorporeal membrane oxygenation; intensive care and
hospital length of stay; 30-day, 1-year, and 3- to 4-year
survival rates; rates of acute rejection and chronic lung
allograft dysfunction; and peak and 12-month lung
function (forced expiratory volume in 1 second).

Fig 1. Donor used rate (%) of available donors offered.
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e~ emes —emms emmemmiee ——--—- -1anagement. It is impor-
tant to consider that adopting a strategy of perioperative
lung donor evaluation and intervention allows use of
what are considered marginal lungs to achieve promising
results.

(Ann Thorac Surg 2017;104:1702-9)
© 2017 by The Society of Thoracic Surgeons



The use of extended criteria donors decreases one-year survival in
high-risk lung recipients: A review of the United Network of Organ
Sharing Database

Matthew J. Mulligan, BA,” Pablo G. Sanchez, MD, PhD," Charles F. Evans, MD,b Yan Wang, BM, DrPH,*
Zachary N. Kon, MD," Keshava Rajagopal, MD, PhD,” Aldo T. Iacono, MD," James S. Gammie, MD,"
Bartley P. Griffith, MD,” and Si M. Pham, MD"
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Gauthier et al

Transplantation

Chest computed tomography imaging improves potential

lung donor assessment

Jason M. Gauthier, MD," Andrew J. Bierhals, MD, MPH," Jingxia Liu, MS, PhD,® Keki R. Balsara, MD,"
Christine Frederiksen, MS," Emily Gremminger, BA," Ramsey R. Hachem, MD, Chad A. Witt, MD,*
Elbert P. Trulock, MD," Derek E. Byers, MD, PhD,” Roger D. Yusen, MD, MPH," Patrick R. Aguilar, MD,"
Gary Marklin, MD," Ruben G. Nava, MD," Benjamin D. Kozower, MD, MPH," Michael K. Pasque, MD,"
Bryan F. Meyers, MD, MPH," G. Alexander Patterson, MD," Daniel Kreisel, MD, PhD,"* and

Varun Puri, MD, MSCI*

ABSTRACT

Objective: Chest computed tomography (CT) imaging is being increasingly used
for potential lung donor assessment. However, the efficacy of CT imaging in this
setting remains unknown. We hypothesize that chest CT imaging independently
affects the decision-making process in donor lung utilization.

Methods: We conducted a retrospective cohort study of all adult donation after
brain death donors managed through our local organ procurement organization
from June 2011 to November 2016. An experienced thoracic radiologist indepen-
dently reviewed donor chest CT and chest x-ray images in a blinded, standardized
manner to determine the presence of structural lung disease (eg, emphysema,
interstitial lung disease [ILD]) and acute abnormalities (eg, traumatic lung injury
[TLI]). Distinct models of lung utilization were fit to groups with initial partial
pressure of oxygen (iPa0O,) <300 mm Hg (suboptimal) and iPaO, >300 mm
Hg (optimal).

Results: The organ procurement organization managed 753 donors during the
study period, with a lung utilization rate ([lung donors/all organ
donors] X 100) of 36.5% (275 of 753). Four hundred forty-five (59.1%) donors
received chest CT imaging, revealing emphysema (13.7%), ILD (2.5%), and TLI
(7.2%). In univariate analysis, findings of TLI (odds ratio [OR], 2.23; 95% con-
fidence interval [CI], 1.08-4.61) were positively associated with lung utilization,
whereas findings of emphysema (OR, 0.18; CI, 0.08-0.40) were negatively asso-
ciated with utilization. In multivariate analysis, CT findings of emphysema (OR,
0.21; CI 0.08-0.54) remained negatively associated with utilization. No potential
donors with CT findings of ILD became lung donors. After controlling for chest
x-ray findings, chest CT imaging findings of structural lung disease remained
negatively associated with utilization (P = .0001). Lung utilization rate in the sub-
optimal and optimal iPaO, populations was 35.1% and 41.4%, respectively, and
CT findings of emphysema had a significant association with nonutilization in
both groups.

g

CT findings of structural lung disease are negatively
associated with lung utilization.

Central Message

Chest CT imaging is an important adjunct to
conventional lung donor assessment criteria,
because findings of structural lung disease
(eg, emphysema) have a significant negative as-
sociation with lung utilization.

Perspective

Chest CT imaging is being increasingly used
for potential lung donor assessment, however,
the efficacy of CT in this setting remains un-
known. We analyzed the data from 753 poten-
tial lung donors to identify determinants of
lung utilization.

See Commentary on page XXX.




DCD darce u Tx plic

James D. Hardy

University of Mississippi Medical Center
1963 — prvni transplantace plic a prvni transplantace plic od DCD darce

[n TranspLaNT 1963
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Cr. Hardy in a typical OF a2ne inthe old surgery suite.

Lung Homotransplantation in Man

Report of the Initial Case
James D. Hardy, MD; Watts R. Webb, MD; Martin L. Dalton, Jr., MD; George R. Walker, Jr., MD

JAMA. 1963;186(12):1065-1074.



DCD darce u Tx plic

* Prekvapivé — plice jsou relativné rezistentni k ischemii
* Dobra tolerance teplé ischemie do 60-90 min

* Metabolické naroky plic jsou relativné malé
— Plice jsou vyplnény dobre saturovanou krvi
— Alveoly jsou vyplnény vzduchem s vysokym podilem 02

Egan TM, Lambert CJ Jr, Reddick R, Ulicny KS Jr, Keagy BA, Wilcox BR. A strategy to increase the donor pool: use of cadaver lungs
for transplant- ation. Ann Thorac Surg 1991;2:1113-20.

Loehe F, Mueller C, Annecke T, Siebel A, Bittmann |, Messemer KF et al. Pulmonary graft function after long-term preservation of
non-heart-beating donor lungs. Ann Thorac Surg 2000,69:1556—62.

Van Raemdonck DE, Jannis NC, De Leyn PR, Flameng WJ, Lerut TE. Warm ischemic tolerance in collapsed pulmonary grafts is
limited to 1 hour. Ann Surg 1998;228:788-96.
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DCD lung donation: donor criteria, procedural criteria,
pulmonary graft function validation, and preservation

Michiel E. Erasmus,’ Dirk van Raemdonck,? Mohammed Zeeshan Akhtar,® Arne Neyrinck,?
David Gomez de Antonio,* Andreas Varela® and John Dark®

1 Department of Cardiothoracic Surgery, University Medical Center Groningen, University of Groningen, Groningen, The Netherlands
2 Department of Thoracic Surgery, University Hospitals Leuven, Leuven, Belgium

3 Nuffield Department of Surgical Sciences, Oxford Transplant Centre, University of Oxford, Oxford, UK

4 Thoracic Department, Hospital Universitario Puerta de Hierro Majadahonda, Madrid, Spain

5 Institute of Cellular Medicine, Newcastle University, Newcastle upon Tyne, UK

Keywords

donation after cardiac death, donation after
circulatory death, guidelines, lung, nonheart
beating donation, review.

Correspondence

Michiel E. Erasmus, Department of Thoracic
Surgery, University Medical Center Groningen,
Groningen, The Netherlands.

Tel.: +31503613619;

Fax: +31503611347,

e-mail: m.e.erasmus@umcg.nl

Summary

In an era where there is a shortage of lungs for transplantation is increased utiliza-
tion of lungs from donation after circulatory death (DCD) donors. We review the
reports of 11 controlled and 1 uncontrolled DCD programs focusing on donor
criteria, procedural criteria, graft assessment, and preservation techniques includ-
ing the use of ex vivo lung perfusion. We have formulated conclusions and recom-
mendations for each of these areas, which were presented at the 6th International
Conference on Organ Donation. A table of recommendations, the grade of rec-
ommendations, and references are provided.



Lung Focused Resuscitation at a

W) Check for updates

Specialized Donor Care Facility Improves

Lung Procurement Rates

Stephanie H. Chang, MD, Daniel Kreisel, MD, PhD, Gary F. Marklin, MD,

Lindsey Cook, BSN, Ramsey Hachem, MD, Benjamin D. Kozower, MD, MPH,

Keki R. Balsara, MD, Jennifer M. Bell, BSN, Christine Frederiksen, MS,

Bryan F. Meyers, MD, MPH, G. Alexander Patterson, MD, and Varun Puri, MD, MSCI

Division of Cardiothoracic Surgery, Department of Surgery, Washington University School of Medicine in St. Louis, St. Louis;
Mid-America Transplant, St. Louis; and Division of Pulmonary Medicine, Department of Medicine, Washington University School of

Medicine in St. Louis, St. Louis, Missouri

Background. Lung procurement for transplantation
occurs in approximately 20% of brain dead donors and is
a major impediment to wider application of lung trans-
plantation. We investigated the effect of lung protective
management at a specialized donor care facility on lung
procurement rates from brain dead donors.

Methods. Our local organ procurement organization
instituted a protocol of lung protective management at a
freestanding specialized donor care facility in 2008. Brain
dead donors from 2001 to 2007 (early period) were
compared with those from 2009 to 2016 (current period) for
lung procurement rates and other solid-organ procurement
rates using a prospectively maintained database.

Results. An overall increase occurred in the number of
brain dead donors during the study period (early group,
791; late group, 1,333; p < 0.0001). The lung procurement

rate (lung donors/all brain dead donors) improved
markedly after the introduction of lung protective man-
agement (early group, 157 of 791 [19.8%]; current group,
452 of 1,333 [33.9%]; p < 0.0001). The overall organ pro-
curement rate (total number of organs procured/donor)
also increased during the study period (early group, 3.5
organs/donor; current group, 3.8 organs/donor; p = 0.006).

Conclusions. Lung protective management in brain
dead donors at a specialized donor care facility is asso-
ciated with higher lung utilization rates compared with
conventional management. This strategy does not
adversely affect the utilization of other organs in a mul-
tiorgan donor.

(Ann Thorac Surg 2018;105:1531-6)
© 2018 by The Society of Thoracic Surgeons
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Mid-America Transplant
Barnes Jewish Hospital
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Alokace

Alokace zalozena na akcentu na |éCebny vysledek
Lung allocation score (LAS) zavedené v USA v roce 2005

Skore zalozené na riziku mortality na Cekaci listiné v kombinaci

s predikovatelnym prezivanim 1 rok po transplantaci pro jednotlivé
diagnozy

Surgeon based decision system

Pro vytvoreni systému je dale nutno vzit v dvahu minimalné:
- pocet transplantaci/milion obyvatel
— pomeér vyuzitych organu k indentifikovanym potenciondlnim darciim
— mortalita na ¢ekaci listiné
— kratkodobé a dlouhodobé prezivani
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Kompatibilita darce a prijemce

Systém ABO

Velikost — porovnani vysky pacienty a velikosti rtg snimkd
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Aau‘t Lung Transplants

Average Center Volume by Location
(Transplants: January 2009 — June 2016)
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EDITORIAL COMMENT

Time to think out of the (ice) box
Jacques Pirenne
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ORIGINAL ARTICLE ‘

Normothermic Ex Vivo Lung Perfusion
in Clinical Lung Transplantation

Marcelo Cypel, M.D., Jonathan C. Yeung, M.D., Mingyao Liu, M.D.,
Masaki Anraku, M.D., Fengshi Chen, M.D., Ph.D., Wojtek Karolak, M.D.,
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Ex vivo perfuze a rekondice plic

v podminkach ex vivo
normotermie, kontrolovana perfuze a ventilace

— posoudit funkci organu
— funkci organu ovlivnit — optimalizace funkce a moznost ex vivo |éCby organu
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— snizeni mortality na Cekaci listiné
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Technika transplantace
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Adult Lung Transplants
Kaplan-Meier Survival by Procedure Type for Primary
Transplant Recipients (Transplants: January 1990 — June 2016)
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Technika transplantace
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Mimotélni obeéh u Tx plic

Vysoka plicni hypertenze
Hypertroficka/dilatovand prava komora
IPAH

Nemoznost selektivni ventilace

CPB versus ECMQ??? f .

ECMO

e Heparin 50j/kg
ACT 160-180s — minimalizace krvaceni

 Moznost pokraCovat po operaci pri dysfunkci stépu
nebo srdce
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ECMO - kanylace u Tx plic

V-A ECMO Cannulation Options

 Central cannulation ¢ Femoral cannulation
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Problem with peripheral VA ECMO:
* Lower body receives better perfusion
* Possible poor perfusion of coronary and cerebral vessels
* Oxygenated blood returned to aorta so lungs get little O,
rich blood -> may exacerbate lung ischemia




ECMO u Tx plic

predoperacni ECMO - bridging to Tx
peroperacni ECMO
pooperacni ECMO

- planované
- akutné (PGD)

VA ECMO, VV ECMO, VAV ECMO

centralni x periferni kanylace



ECMO u Tx plic

predoperacni ECMO - bridging to Tx
peroperacni ECMO
pooperacni ECMO

- planované

- akutné (PGD)

VA ECMO, VV ECMO, VAV ECMO

centralni x periferni kanylace
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Use of ECMO prior to lung transplant by year
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Extracorporeal Membrane Oxygenation in Awake
Patients as Bridge to Lung Transplantation

Thomas Fuehner', Christian Kuehn? Johannes Hadem?® Olaf Wiesner', Jens Gottlieb’,
Igor Tudorache? Karen M. Olsson’, Mark Greer', Wiebke Sommer?, Tobias Welte’,
Axel Haverich?, Marius M. Hoeper', and Gregor Warnecke?

'Department of Respiratory Medicine, }Dcpartment of Cardiothoracic, Transplant and Vascular Surgery, and T‘Dcpartmcnt of Gastroenterology,
Hepatology and Endocrinology, Hannover Medical School, Hannover, Germany

Rationale: The use of extracorporeal membrane oxygenation (ECMO)
in patients who are awake and spontaneously breathing may repre-
sent a novel bridging strategy toward lung transplantation {(LuTx).
Objectives: To evaluate the outcomes of patients treated with the
“awake ECMO" concept as bridge to transplantation,

Methods: We performed a retrospective, single-center, intention-to-
treat analysis of consecutive LuTx candidates with terminal respiratory or
cardiopulmonary failure receiving awake ECMO support. The outcomes
wiere compared with a historical control group of patients treated with
comentional mechanical ventilation (MV group) as bridge to transplant.
Measurements and Main Results: Twenty-six patients (58% female;
median age, 44 yr; range, 23-62) were included in the awake ECMO
group and 34 patients (59% female; median age, 36 yr; range,
18-59) in the MV group. The duration of ECMO support or MV, re-
spectively, was comparable in both groups (awake ECMO: median,
9d; range, 1-45. MV: median, 15 d; range, 1-71; P=0.25). Six (23%)
of 26 patients in the awake ECMO group and 10 {29%) of 34 patients
in the MV group died before a donor organ was available (P = 0.20).
Survival at 6 months after LuTx was 0% in the awake ECMO group
versus 50% in the MV group (P = 0.02). Patients in the awake ECMO
group required shorter postoperative MV (P = 0.04) and showed
a trend toward a shorter postoperative hospital stay (P = 0.06).
Conclusions: ECMO support in patients who are awake and nonintu-
bated represents a promising bridging strategy, which should be fur-
ther evaluated to determine its role in patients with end-stage lung
discase awaiting LuTx.







Toronto Lung Transplant Program
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Kontraindikace k ,,bridging to Tx“

Table 1 Contraindications (both absolute and relative) to
bridging to lung transplant with ECMO (9,10,37,39,40)
Absolute contraindication

Untreated infection
Organ failure (other than pulmonary)
Recent malignhancy
Active substance abuse
Poor social support system
History of nonadherence

Relative contraindication
Advancing age
Small institutional experience
Poor pre-ECMO functional status
Severe obesity (BMI >30)

Journal of Thoracic Disease, 2014
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“Bridging to Tx” CR— vysokd urgence

Pri zarazeni pacienta nutno rozhodnout, zda bude

indikovan k “Bridge to Tx” nebo ne
— vek, frailty, komorbidity atd.

Zhorseni stavu
— Ventilator/ECMO

Preklad do transplantacniho centra FN Motol

— Moznost kazdodenniho vyhodnocovani transplantability

Urgentni transplantace x vyrazeni z cekaci listiny



Adult-Heart Lung Transplants
Cause of Death (Deaths: January 1992 — June 2016)

CAUSE OF DEATH

T

TY FOR HEART AND LUNG TRANSPLANTATION




Early Institution of Extracorporeal Membrane Oxygenation for
Primary Graft Dysfunction After Lung Transplantation Improves
Outcome
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years post transplant
Figure 1. Kaplan—Meier survival curves. Extracorporeal membrane

oxygenation support cohorts after lung transplantation with severe PGD
compared with all lung transplant recipients without severe PGD.



Intraoperative ECMO and the possibility of postoperative prolongation
improve survival in bilateral lung transplantation

Kaplan-Meier estimated survival
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https://www.ncbi.nlm.nih.gov/pubmed/29653665

Lung Transplantation for Severe Pulmonary Hypertension—
Awake Extracorporeal Membrane Oxygenation for Postoperative
Left Ventricular Remodelling

Tudorache, Igor'; Sommer, Wiebke'; Kiihn, Christian®; Wiesner, Olaf?; Hadem, Johannes?; Fiihner, Thomas?; lus,
Fabio'; Avsar, Murat'; Schwerk, Nicolaus®*; Béthig, Dietmar'; Gottlieb, Jens?%; Welte, Tobias?5; Bara, Christoph';
Haverich, Axel'-®; Hoeper, Marius M.2%; Warnecke, Gregor'®

Transplantation: February 2015 - Volume 99 - Issue 2 - p 451-458
doi: 10.1097/TP.0000000000000348
Original Clinical Science

Abstract In Brief Author Information Article Outline Article Metrics

Background Bilateral lung transplantation (BLTx) is an established treatment for end-stage pulmonary
hypertension (PH). Ventilator weaning failure and death are more common as in BLTx for other indications. We
hypothesized that left ventricular (LV) dysfunction is the main cause of early postoperative morbidity or mortality
and investigated a weaning strategy using awake venoarterial extracorporeal membrane oxygenation (ECMOQO).

Methods In 23 BLTx for severe PH, ECMO used during BLTx was continued for a minimum of 5 days (BLTx-
ECMO group). Echocardiography, left atrial (LA) and Swan-Ganz catheters were used for monitoring. Early
extubation after transplantation was attempted under continued ECMO.

Results Preoperatively, all patients had severely reduced cardiac index (mean, 2.1 L/min/m?). On postoperative
day 2, reduction of ECMO flow resulted in increasing LA and decreasing systemic blood pressures. On the day of
ECMO explantation (median, postoperative day 8), LV diameter had increased; LA and blood pressures remained
stable. Survival rates at 3 and 12 months were 100% and 96%, respectively. Data were compared to two historic
control groups of BLTx without ECMO (BLTx ventilation) or combined heart-lung transplantation for severe PH.

Conclusion Early after BLTx for severe PH, the LV may be unable to handle normalized LV preload. This can be
effectively bridged with awake venoarterial ECMO.



Lung Transplantation for Severe Pulmonary Hypertension—
Awake Extracorporeal Membrane Oxygenation for Postoperative
Left Ventricular Remodelling

Tudorache, Igor'; Sommer, Wiebke'; Kiihn, Christian'; Wiesner, Olaf?; Hadem, Johannes?; Fiihner, Thomas?; lus,
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Program transplantace plic Praha

Strategické rozhodnuti v roce 2014:

*Rutinni vyuziti ECMO peroperacneée

— Bez ECMO pouze u pacientU bez PH a zdravym
srdcem

— Pri naznaku obéhové nestability okamzity prechod
na ECMO



Program Tx plic Praha




ECMO u Tx plic










Bridge k Tx pro IPAH
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Prolongované/Zachranné ECMO

e Viden, Praha
Na sale:
*PAP > 2/3 SAP
*PO2/Fi02 < 100
ejasné zhorseni mezi dvéma meérenimi

Na ARO:

eLépe drive nez pozdéji
ePpeak > 35 cmH20
*Fi02 > 0,6



METODIKA

retrospektivni analyza 232 pacientu po LuTx
obdobi 01/2008 - 02/2017

01/2008 — 12/2013 01/2014 — 02/2017
(n = 114) (n = 118)




ZAKLADNI CHARAKTERISTIKA SOUBORU

Age (years, mean £SD)

Recipient

Donor
Gender male, n (%)

DLTX, n (%)
Diagnosis, n (%)

COPD

IPF

CF

Other
CMV match, n (%)

Donor + / Recipient -
Cold Ischemia (min, mean
+sD)

First Lung

Second Lung
Intraonerative ECMO n (%)

N=114

50.6 (% 13.5)
40.3 (% 13.8)

72 (63%)
75 (66%)

58 (51%)
27 (24%)
17 (15%)
12 (10%)

31 (27%)

296 (% 78)
425 (£ 70)

72 (1 R %)

01/2008-12/2013 01/2014-02/2017

N =118

47.4 (£ 15.9)
43.6 (£ 14.4)
60 (51%)
107 (91%)

261 (£ 58)
358 (£ 58)
90 (76 27 %)

P value

NS

NS

NS
<0.001

0.02
0.047
NS
NS

NS

<0.001

<0.001
<0001



Primarni dysfunkce stépu

Jak muUzZeme predikovat funkci Stépu bezprostiedné po implantaci?

e  Smrt mozku

e Neurogenni edém

e Teplaischémie

e Studena ischemie

* Prezervace

e Reperfuzni poskozeni
* Incidence 10-25 %

Lee and Christie: Primary Graft Dysfunction
PROCEEDINGS OF THE AMERICAN THORACIC
SOCIETY VOL 6 2009
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Cumulative Proportion Surviving
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Cumulative Proportion Surviving
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Retransplantace

Pecliva selekce kandidatu
Riziko retransplantace vyssi
Extrémni nedostatek orgdn

U RAS pro Spatnou prognozu rychleji



Adult Lung Transplants

Kaplan-Meier Survival by Transplant Type
(Transplants: January 1990 — June 2016)
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2018

 Program Tx plic pro Slovensko

e Eurotransplant pozadal Program transplantace
plic Praha FN Motol o prevzeti sloveskych
pacientU indikovanych k tx plic



Zaver

Transplantace plic

Etablovana klinicka metoda,
ale s fadou problému

 Nedostatek vhodnych organu
— vysoka mortalita na Cekacich listinach

e Primarni dysfunkce stépu
— nizka prediktibilita funkce stépu

e Akutni dysfunkce stépu

e Chronicka dysfunkce stépu
— limit dlouhodobého prezivani
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