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Adult Lung Transplants

Average Center Volume by Location
(Transplants: January 2009 — June 2017)
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Algorithm for the management of patients with chronic thromboembolic pulmonary
hypertension (CTEPH).

Diagnosis of CTEPH with functional limitation and/or
signs of right heart dysfunction

Anticoagulation

Y
Surgically accessible Advanced small vessel

obliteration of central/segmental ||| disease, PVR disproportionally

pulmonary arteries: expected elevated: expected reduction in

reduction in PVR > 50% PVR < 50%
\J
Absolute Absolute or relative
contraindication contraindications

precluding surgery precluding surgery

No Yes Yes No
/_w

Consider lung
transplantation

A Y
Consider Consider

PEA medical therapy
1

> PP

B T ——-

Persistent symptomatic Persistent symptomatic
pulmonary hypertension pulmonary hypertension

Thorax 2008;63:ii1-ii41
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LTx pro IPAH

IPAH ma nejvyssi udavanou Casnou poop mortalitu ze
vSech indikaci (ISHLT registr):

— vyznamné komorbidity pfijemcu
— komplexni a slozita perioperacni pece

Vysokeé riziko MODS / MOF
Vysoke riziko PGD — CLAD
Dlouhodoba UPV + rizika
ECMO + rizika



Adult Lung Transplants
Kaplan-Meier Survival by Major Diagnosis Conditional on
Survival to 3 Months (Transplants: January 1990 — June 2016)
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All pair-wise comparisons were significant at p < 0.05 except
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Indikace k zarazeni na WL

= Vzhledem k malo predikovatelnému pribéhu onemocnéni, pacienti s PAH
by méli byt odeslani do centra ke zvazeni k Tx v relativné Casném stadiu

» Zarazeni na WL kdyz: neadekvatni odpovéd na maximalni farmakologickou
TH (i.v.prostanoidy) cardiac index < 2L.min-".m-2, RAP > 15mmHg, 6MW < 350m, znamky
pravostranného kardialniho selhani

» Pacienti by neméli byt zarazeni drive, nez je vyCerpana veSkera
konzervativni |éCba (risk/benefit ve prospéch Tx)

» | Vzdy se snazit predejit extrémnimu scénari, kterym je zarazeni pacienta v
terminalni fazi iPAH, nebo ve fazi vyzadujici bridge k Tx pomoci ECLS

REVEAL (U.S. Registry to Evaluate Early and Long-Term PAH disease Management)

T MORTALITA na WL NYHA IV, Muz > 60let, 1 PVR, PAH s portalni hypertenzi
RA pozitivni na PAH

NYHA I, 1 stfedni RAP, 1 SF, | 6MW, 1 BNP
renalni insuficience, perikardialni vypotek, | DLCO



A consensus document for the selection of lung
transplant candidates: 2014—An update from the
Pulmonary Transplantation Council of the
International Society for Heart and Lung
Transplantation

Postup u iIPAH:

A. Kdy pacienta odeslat do centra PH

« NYHAIll/ IV a pfetrvavajici symptomy pfi eskalované farmakoth
« Rychle progredujici onemocneéni

« Cilena IV farmakoth PH bez ohledu na NYHA klasifikaci

V€as zafazeny a vhodny kandidat transplantace je dulezitym
faktorem, predurcCujicim vysledek transplantace

« NYHAIII/IV po 3m kombinované TH obsahujici prostanoidy

« mMRAP > 15mmHg

« 6MWT < 350m

« Signifikantni hemoptyza, perikardialni vypotek, nebo znamky PSS
(renalni insuficience, 1 Bili, 1 BNP, recidivujici ascites)
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Treatment Algorithm for Pulmonary Arterial Hypertension
1 Treatment NG PAH confirmed by General measures (Table 15)
naive patiini/ expert centre Supportive therapy (Table 16)
CCB Therapy ([ Acute vaso reactivity test
(Table 17) Vasoreacive (IPAH/HPAH/DPAH only)

Measure/treatment Classa-Levelb

WHO-FC II} WHO-FC 11l | WHO-FC IV

Ref.c

Hospitalization in ICU is recommended in PH patients with
high heart rate [>110 beats/min], low blood pressure
Isystolic blood pressure <%0 mmHg), low urine output and | ~ - - - [257]
rising lactate levels due or not due to co-morbidities

Inotropic support is recommended in hypotensive patients

Lung transplantation is recommended soon after

inadequate clinical response on maximal medical therapy | ~ - [270]
BAS may be considered where available after failure of (253, 254]

maximal medical therapy N '

ad i
EUROPEAN
E R S RESPIRATORY
@ SOCIETY
= EUROPEAN
www.escardio.org European Heart Journal 2016:37:67—119 -doi-10.1093/eurheartj/ehva17 ChRDIOLOGY*

European Respiratory Journal 2015 46: 903-975;

2




Pulmonary Hypertension e
The Role of Lung Transplantation

updates

Samir Sultan, DO, Steve Tseng, DO”, Anna Agnese Stanziola, MD2 Tony Hodges, MD“,
Rajan Saggar, MD“, Rajeev Saggar, MD™*

Table 1
Prognostic markers: suggested listing criteria for transplantation/pulmonary hypertension
Clinical Domains Prognostic Markers Outcomes®
Serology and markers of right NT-pro-BNP (A500 pg/mL) 1 mortality [HR 1.13]"°
heart failure Bilirubin >1.2 1 mortality [HR = 13.3]"¢
Renal insufficiency 1 mortality [HR 1.2-3.3]"°
Symptoms/physical examination Hemoptysis 1 mortality'®
(associated with RHF) Recurrent ascites 17
Functionality 6MWD <150 m 1-y survival 68.4%'®
NYHA II-IV 3-y survival 29%-66% '°
Hemodynamics mRA >15 mm Hg t mortality [HR 2.28]%°
Cl <2.5 L/min/m? t mortality [HR 3.89]°'
Noninvasive imaging Echocardiogram T mortality [HR = 3.17]%*
TAPSE <15 mm
MRI RVEF <35% T mortality®’
MRI RVEDV >84 mL/m?® t mortality**

Abbreviations: 6MWD, 6-minute walk distance; Cl, cardiac index; eRAP, echocardiogram right atrial pressure; HR, hazard
ratio; LTx, lung transplant; mRA, mean right atrial pressure; NT- pro-BMP, brain naturetic peptide; RHF, right heart failure;
RV, right ventricle; RVEF, right ventricular ejection fraction; TAPSE, tricuspid annular planar systolic excursion.

* All hazard ratios, P<.05.



DLTX nebo HLTx ?

Indikace zavisi na:

* pokrocilosti onemocnéni (RVF, LVF)
RVEF 25-10%, LVEF 50-35%
Cl> 2.2 L/min/m? PCWP > 15mmHg — DLTX

 alokacnich kritériich darcovskeho programu — vyrazné
kratSi Cekaci doba pro DLTx prijemce

« zkusSenosti centra — komplexni slozita ¢asna pooperaéni péce
u pacientu s pokrocilou PH po DLTx (ECMO, IABP, CRRT)

* prijemce na UPV /ECMO ?

Plati pravidlo: vCas zarazeny kandidat ma vyrazne vyssi
sanci na Tx (DLTx) nez pozdé zarazeny (HLTX)




STANDARDNI POSTUP pfi DLTx u iPAH ve FNM

« Kardioanesteziolog
* Hrudni chirurg / kardiochirurg
« Aktualni klinicky stav / TTE na sale
— rozhodnuti o periferni x centralni kanylaci ECMO v LA/ CA
* Biluminalni intubace / TEE / PAC (Swan Ganz)
« Bilateralni AL THT / Clamshell THT
* Periferni ECMO — vyhovuje — vykon pokracuje

— nedostaCuje — Harlequin syndrom —
prechod na VA ECMO s centralni kanylaci do
korene Ao

« U vétsiny pacienttl prolongované ECMO — ponechani perifernich kanyl
AF / VF a zruSeni centralni kanyly Ao — prechod na periferni VA ECMO

 ARO: umozniuje-li stav, extubace a awake ECMO

» odpojeni od ECMO na ARO

* Indukéni IS: alemtuzumab i.v.

Odbeér: standardni technika, Perfadex, antero- a retrogradni perfuze




Pooperacni pece u pac po Tx pro IPAH

Percent survival
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ROZSIRENI INDIKACNICH KRITERII
PRIJEMCE

Kandidatem TX je | pacient:

Rizikovée faktory dlouhodobé UPV a sedace — plicni zanety,
bartorauma, bronchialni mukostaza, delirium, abstinencni
syndrom a zejména vyznamna neuromuskularni dekondice a
atrofie

d  musi byt zarazen na WL
 prisné selektovany kandidat




ECMO u Px s IPAH jako bridge k TX

* |Indikovano u Px s IPAH a dysfunkci PK, ktera
nereaguje na farmakoterapi

* V dobé moznosti periferni kanylace a moznosti
awake ECMO, odpada rizikovy vliv agresivni
UPV na hemodynamiku

VA ECMO, periferni kanylace AF / VF
VA ECMO centralni kanylace PA/ LA



» Selhani jednoho organu
* Neni septicky
* Neni kolonizovany multirezistentnimi

bakteriemi

* Neurologicky intaktni

Pacient pfed TX aktivni na WL

A 4

Splnuje kritéria zarazeni \i\lE

ANO

vyradit

+ MODS

* Sepse

» Kolonizace multirezistent bakteriemi
* Narustajici FDI, hypoalbimuniemie

* Neurologicky deficit

« UPV > 7dni

+ BMI>30,BMI< 15

Patofyziologicky deficit

Hyperkapnie

Hypoxemie +
mirna PH

Hypoxemie +
stfedni zav.PH

Hypoxemie +
tézka PH

4 1

4 |

-

Systém muze byt kdykoliv zménén na zakladé klinického stavu a hemodynamickych

parametru

NejCastéji prechod z VV na VA ECMO:
1. narustajici KA podpora

2. zavazna trvajici hypotenze
3. narustajici sSLAC

CRRT pouzivame liberalné jako metodiku pfesného bilancovani tekutin pfi ECMO

T— T T TTOTUOUT el TR Ty et v o T
2. Dvoucestna kanyla VJI 2. AF VF I S- gentralnl ké%?ie
3. Centralni kanylace 4. voucestna
tepna (AS, AF)
Dalsi t NE v
alsi postu . .
POSHIP VV ECMO «——| Uprava PF deficitu ? ANG
y ANO Klinické zlepseni ?

Vyradit

Zménit na VA ECMO

2

Transplantace




wmsme. ECMO — bridge k Tx
A

Kriteria AWAKE ECMO.:
1. Hemodynamicky stabilni pacient

2. Zajistené kanyly bez znamek krvaceni
3. Bez celkovych krvacivych komplikaci
4. Kooperujici pacient
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ECMO v. UPV

Mechanical Ventilation of ECMO Patients Is Associated with Spontaneously Breathing Extracorporeal Membrane
Decreased Post-Transplant Survival G.J. Bittle, P.G. Sanchez, Oxygenation Support Provides the Optimal Bridge to
Z.N. Kon, K. Rajagopal, S. Pham, B.P. Griffith. Cardiac Surgery, Lung Transplantation. ,

University of Maryland, Baltimore, MD. Schechter MA(1), Ganapathi AM, Englum BR,
Results: In total, 149 patients who were on ECMO at the time of Speicher PJ, Daneshmand MA, Davis RD, Hartwig
transplantation were identified. Of these, 56 (38%) were MG. ) , ,
managed on ECMO alone, while the remaining 93 (62%) were Department of Surgery, Duke University Medical
also mechanically ventilated. Median follow up among patients Center, Durham, NC

surviving to the end of the study period was 367 days. Both
groups were similar with regard to age, gender, and body mass §
index. Ventilated patients were somewhat more likely to have
idiopathic pulmonary fibrosis (38% vs 30%) or cystic fibrosis
(23% vs 16%), while ECMO-only patients were more likely to
have chronic obstructive pulmonary disease (9% vs 5%) or
primary pulmonary arterial hypertension (7% vs 0%). Pulmonary
capillary wedge pressures were similar in both groups (11
mmHg), but mean pulmonary arterial pressures were higher in
the ECMO-only group (33 vs 28 mmHg) with no differences in
pre-transplant pO2, pCO2. Lung allocation score were similar
with mean values in the low 80s. 30-day and 1-year survival
were improved in the ECMO-only group (90% vs 78%, 72% Log-Rank. p = 00097
vs 52%, p>0.033). These remained significant even when (bocs Sevge)
accounting for established predictors of mortality in regression § , _ : '
analysis. 0 1 2 3
Conclusion: Even in the high-acuity ECMO population, Number at isk Tme AN sy

mechanical ventilation is associated with markedly decreased oo sl g TR W o
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ECMO u LTX pro iPAH

| ECMO|

RVF

PREDOP

Ochrana PK
Ochrana prvni plice

PGD

BTT

Asistence

POSTOP

Prevence /
Lécba




Curmulative Proportion Surviving

Vysledky Tx plic ECMO v. non ECMO
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lll.chirurgicka klinika: Klinika anesteziologie, resuscitace a intenzivni mediciny :

R.Lischke V.Bicek
J.Simonek M.KreEmerova
J.Pozniak L.Pollert
J.Kolafik J.Berousek
J.Havlin Z .Prikrylova
M.Svorcova F.Mosna
J.Vachtenheim J.Vajter
Pneumologicka klinika FN Motol: Ustav patologie a molekularni mediciny :
L.Fila D.Kodetova
L.Valentova-Bartakova J.Balko
Z. Kovarikova
ZVajnerova Klinika rehabilitace: Valerie
V.Frisova
M.Marel Pediatricka klinika:
T.DousSova
Pneumologicka klinika FN Olomouc: J.BartoSova
V.Kolek V.Skalicka FN MOTOL
P.Jakubec
M.Zurkova Ustav Iékaiské mikrobiologie:
L.Hajdova E.Bébrova
O.Ny¢

Klinicky psycholog: K.Sabolova P.Drevinek
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Bridge to lung transplantation with the novel pumpless
interventional lung assist device Novalung

Statan Fischer, WD, MSc® Andre R Smon, MO" Tobiss Wahe, MO.* Megiug M, Hoapsr, MDY Anne Meyar, MO0,
Rene Tessmann, MD," Bermhard Gotwbands, MO," Jens Gottieb, MO, Axel Maverich, N0 ard Marin Strueber, MD*
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ASANCD Journal 2007

Bridge to Lung Transplantation With the Extracorporeal
Membrane Ventilator Novalung in the Veno-Venous Mode:
The Initial Hannover Experience

. o -

Sreran Frsoreg,* Marius M. Horeer, b Sanora Tomasa A
AN

Convenlional extracorporeal membrane oxygenation
chanical ventilation have both been identified as sign
risk factors for post-lung transplant mortality when app
a bridge to lung transplantation. We have previous
scribed the successiul use of the extracorporeal med
ventilator Novalung as a bridge to lung transplantat
patients with severe hypercapnia and respiratory acideg
this setting the Movalung was connected in the arterio-
mode withoul support of a mechanical blood pump.
ever, in patients with predominant hypoxemia, this pui
mode does not achieve sufficient blood oxygenation
limited blood flow. Thus, such patients require pump-
support. Here we describe our inilial experience wi
Novalung extracorporeal membrane ventilator, whic
originally designed for pumpless carbon dioxide remo
bridge to lung t lantation in patients with ven
refractory hypoxemia in the veno-venous pump-driven
ASAIO Journal 2007; 53:168-170.

Increasing numbers of patiems listed for lung transpla
{LTx), but a steady number of donor organs lead to |

waiting times, and, consequently, waiting list morbidity an|
tality.! As a consequence, more patients require advance
Fatory SUPpPOrt as a bridge to LTx, Given the high risk of LTx
such circumstances, many programs may not conside
patients as transplant candidates. Previously reported app
1o bridge w LTx include mechanical ventilation and exu
real membrane oxygenation (ECMO). Ventilator suppo
ECMO have bath been identified as risk factors of postl
tality when applied prel Tx.' We have previously repori)
successful use of the pumpless Movalung as a bridge to
patients with severe ventilawor-refractory hypercapnia .2
pumpless maode, the device achieves sufficient CO, ramo
not oxygenation due o limied blood flow, which is ag
mately 207% of the cardiac output.? Therefore, in the pu
arerio-venous mode, this device is notsuitable as a bridge
in patients with predominant iypoxemia. Sufficient oxygs

Fram the *Hannover Thoracic Transplamt Program, Division
racic and Cardiovascular Surgery, and +Depanment of Resy
Medicine, Hannover Medical Schoal, Hannover, Germany.

Submitted for consideration August 2006; accepted for pub
in revised fom Cciober 2006,

Reprint requests: Dr. Martin Strueber, Hannover Thoracic T A

m, Division of Thoracic and Cardiovasoular Surgery, Ha
ical Schoal, Carl-Meuberp-Strasse 1, 30625 Hannover, G
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Hlavni DG

ZASTOUPENI DG VYVOJ V LETECH
CHOPN 159 (38,6%) PE —COPD —CF
IPF 158 (38,3%) = /
CF 68 (16,5%)
PAH 5 (1,2%) s \
LAM 16 (3,9%) /\ /
Ostatni 6 (1,4%) w A

re-TX 4 (1,0%) /\/ \//\//
HLTx 3 (0.7%) 5 /\/\\
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