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High — risk plicni embolie

» ESC definice 2020

— SrdecCni zastava

— STK <90 mmHg a znamky organova hypoperfuze

— STK < 90/pokles 0 40 mmHg na 15 min. bez jiné zjevné priciny
» Mortalita 22 az 32 %

— Az 50% v pfipadé zastavy obéhu’

1. KellerN.,etalinE



PATOFYZIOLOGIE SOKU PRI PLICNI
EMBOLII
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DIAGNOSTIKA HIGH RISK PLICNI
EMBOLIE




Kdyz ma pacient SOK ...

CT Angiogr
Echokardio
Plicni angic
Dalsi

— VP scintigi
— Ahamneze
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| A. Enlarged right ventricle,

B. Dilated RV with basal RV/LY
ratio >1.0, and McConnell sign
(arrow), four chamber view

parasternal long axis view

RV

RA

AcT <60 ms F ' TRPG
i - <60 mmiHg
‘notch
E. 60/60 sign: coexistence of
acceleration time of pulmonary ejection
<60 ms and midsystolic “notch” with
mildy elevated (<60 mmHg) peak systolic
gradient at the tricuspic valve

detected in right heart cavities
(arrow)

C. Flattened intraventricle
septum (arrows) parasternal
_ short axis view

M-Mode

vC

D. Distended inferior vena cava!
with diminished inspiratory
| collapsibility, subcostal view

Tissue Doppler Imaging
f

E' &
5 <95/

plane systolic excursion (TAPSE) | velocity of tricuspid annulus

measured with M-Mode
(<16 mm)

[ 1(<9.5 cm/s)

Obrazky: 1. archiv autora; 2. ESC Guidelines on Pulmonary embc

BESC 2019
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Kdyz ma pacient trvajici ZASTAVU ...

Anamnéza, fyzikalni vysetreni
— Okolnosti podezrele z DVT — imobilizace

Bedside echo
— Dilatace PK, ...
* NPV pouze 40-50%"
Dalsi
— Nizké EtCO2 i pres dukladnou mechanickou srde¢ni masaz

— ECPR - Nedefibrilovatelny rytmus + pohlavi + zastava za
pfitomnosti RZP~
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LECBA
- ANEB NEJEN TROMBOLYZA




Sokovy pacient

Antikoagulace
— 801U UFH/kg

Systémova trombolyza
— 100 mg/2 hod.

Recommendations Class® Level®

It is recommended that anticoagulation with

UFH, including a weight-adjusted bolus injec-

tion, be initiated without delay in patients with =
high-risk PE.

Systemic thrombolytic therapy is recom- -‘ B
mended for high-risk PE. ** -

Surgical pulmonary e Jlectomy is recom-

L OR: Mortalita 0.48 (0.20 - 1.15)
Chirurgicka embolek Pe mortaiita 0.15 (0.03 - 0.78)

Casné umrti &i nutnost eskalace terapie: 0.18 (0.04 - 0.79)

Katetrizacni techniky
ECMO
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cated or has failed.”

MNorepinephrine and/or dobutamine should be

lla C
considered in patients with high-risk PE.
ECMO may be considered, in combination with
surgical embolectomy or catheter-directed treat- b c

ment, in patients with PE and refractory circula-

. d 252
tory collapse or cardiac arrest.



Pacient v zastave obehu

» Konvencni KPR
— Malo efektivni pri ventilacne-perfuznim mismatch

» Systéemova trombolyza
— Slabé doporudeni, neprikazna evidence'2

» ECPR (+ trombektomie)
— Chirurgicka
— Perkutanni

1. ERC Guidelines, 2021
2. Alshaya OA et al. in.Res Pract Thromb Haemos
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Dalsi terapie u PE

» Oxygenace + ventilace
— Ustup od OTI, ventilace pietlakem s minimem benefitd

» Terapie selhani prave komory
— Tekutinova vyzva (krystaloid, az 500mi/15 minut)

» Udrzeni systemového krevniho tlaku
— Vasopressory - noradrenalin




VA-ECMO JAKO RESCUE METODA




VA ECMO pri plicni embolii

OXYGENATGR

» Unload Pravé komory

» Zajisteni srdecniho
vydeje

» Zajisteni vymeny plynu

Obré
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Kasuistika ¢. 1

» P.N., *1983, dosud interne zdrava pacientka
— 31.8.2024 kolaps v 07:10 (neresuscitovana)

— 07:18 RZP na miste zjistena zastava obehu — PEA
 OTI + UPV; 4 x adrenalin 1 mg

— Intra-arrest transport do VFN vstupnée fixovana mydriaza
— Kanylace VA-ECMO za pokracujici KPR — spusteno v 08:05




Kasuistika ¢. 1

VA-ECMO (heparin) 31.8. az
4.9. 2024

— Do 15.9. uplna normalizace PK a
plicnich tlaku

Prizniva neuroprognostifikace
— EP, kontinualni EEG, NSE

26.10. dekanylovana
tracheostomicka rourka

Video: Archiv V



Kasuisti

» J.P.*967:; TEP kolene
5.4.2024 Nem. Horovice

» Od 8.4. sok pri masivni plicni
embolii — VA ECMO VFN

» 11.4. provedena lokalni
trombolytickaterapie

Obrazek: Ar



VA-ECMO pri plicni embolii — koncept

» Obnovme cirkulaci a vyCkejme...
— Na rekanalizaci pri heparinizaci
— Na efekt systémove trombo! 36"

— Na chirurgickou tror* G\) » "6‘7‘
— Na perkutanr? ?\)ﬁ &




Obéhova zastava x Sok

» Zastava obé&hu . Sok
— Tézky VP mismatch — Tézky VP mismatch
— Selhani P i L komory — Selhani P i L komory
— Prognoza determinovana — Prognozu determinuje
neurooutcome intenzita soku
— Absence flow pres plicni — Pritomné (male) flow pres

Fediste olicni Fedists
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Jakou mame ¢, (Perusio

Extracorporeal membrane oxygenation © The Aut
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RESUSCITATION

Resuscitation

journal homepage: www.elsevier.com/locate/resuscitation == =

Letter to the Editor

ECLS management in pulmonary embolism with @ of thrombolytics before ECLS complicates cannulae insertion and,
ECNA FAKULT cardiac arrest: Which strategy is better? s after ECLS implantation, bleeding can easily occur, Lastly, massive
NICE V PRAZ| —— thrombosis in the infrahepatic vena cava might ieopardize success-



Pulmonary embolism related refractory out-of-hospital cardiac arrest and
extracorporeal cardiopulmonary resuscitation: Prague OHCA study post-hoc

analysis.

* 24 patients with r-OHCA due to

pulmonary embolism (PE) in among 256

Specific initial setting of arrest
- more females (50 % vs. 13.8 % in non-

patients in Prague OHCA study (9.4 %) PE group; p<0.001

- non-shockable rhytm in 95.8 % cases
- common cardiac arrest in front of EMS
(58.3 % vs. 9.5 % in non-PE

Resiliance to life-saving attempts
- lower proportion of short arrests (4.2 % vs.
16.8 % in non-PE group; p=0.03)
- higher lactic acid on admission (15.4 vs. 11.4 in
non-PE group; p=0.002)

Source of organ donation
- 16.7 in PE-related r-OHCA
compared to 4.7 % in r-
OHCA of other causes,
p=0.04

=g

Worse outcome
- 180 days neurorecovery 2/24 [8.3%)] vs. 66/232 [28.4%)] in
non-PE patients; p=0.049
- no detected clinical benefit of ECPR ( study underpowered)




Proc je koncept VA ECMO u zastav
problematicky?

» Krvaceni
— Organova e
— Tezka koag
* Pritomnost

* Post-resus
* Trombolyz

» Nizka efektivita konvencni KPR

Total PE Non-PE P

Complications
Bleeding -any 46 (24.9 %) 8 (53.3 %) 38 (22.4 %) 0.01

Fatal 4 (8.7 %) 2 (25 %) 2(5.3%)

intracronie! 10 (21.7 %) 1(12.5 %) 9(2.37 %) 0.18

hemorrhage

Overt 32 (69.6 %) 5(62.5 %) 27 (71.1 %)
Shock gut 61 (33.9 %) 4 (26.7 %) 57 (34.5 %) 0.78
Organ lacerations 7 (3.2 %) 4 (18.2 %) 3 (1.5 %) 0.002
Technical 3 (1.2 %) 0 (0 %) 3 (1.3 %) 1.0

— Tezka hypoxie pri VP mismatch
— llustrovana tezkou acidozou pri prijeti

ECNA FAKULTNI T 1 LEKARSKS
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Kdo tedy obvykle preziva?

» ... ti s velmi kratkou dobou zastavy

— Cas od zastavy do kanylace ECMO < 20

» .. ti s intermitentnim ROSC
» ... ti s fibrilaci komor

min.

Initial recorded  pH at ECLS Time from Therapy Thrombolytics Anticoagulants ECLS complication Days (o]
rhythm implantation CA to ECLS on ECLS
Patient1  PEA 7.0 20 min None None None None 2 St
Patient2  PEA 7.24 15min EKOS Selective r-tPA Bivarlirudin Post anoxic 2 St
2mg+0.5mg/h  0.0125mg/kg/h  encephalopathy
for 24
Patient3  Asystole 7.28 45 min Surgical Heparin Rethoracothomy 11 Di
embolectomy 200ui/h for cannula
malpositioning,
multi-organ failure
Patient4  Asystole 6.7 45 min Systemic r-tPA 100 mg Heparin Major bleeding 1 Di
thrombolysis after ECLS 10ui/kg/h after  from puncture site
implantation ECLS
Patient5  Asystole 7.19 45 min Systemic r-tPA 50 mg Heparin Major bleeding, 1 Di
thrombolysis before ECLS 10ui/kg/h acute
implantation hemoperitoneum
Patient6  PEA 717 15min EKOS r-tPA 0.5 mg/h Bivalirudin Infectious colitis, 10 Di
for24h 0.025 mg/kg/h laparotomy,

1. LEKARSKA

multi-organ failure
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Kdy sahnout k rescue terapii VA ECMO

V kombinaci s invazivnimi metodami reperfuze
— Chirurgickeé x katetrizaCni

Pri selhani systemoveé trombolyzy
Pri kontraindikacich systémove trombolyzy
Pri zastave obehu




A jaké ma uziti VA ECMO vysledky?

» Heterogenni outcome — dle zavaznosti PE

» Data pouze z registru/kasuistik/post hoc analyzy
— Silna selekcni bias

i i BT, 1. LEKARSKA (\
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VA ECMO u plicni embolie ve VFN 2021-2024

» 21 pacientu (bez chirurgickych embolektomii)
— 10 (48 %) Zen
— 11 (52 %) ECPR (refrakternich zastav)

» 6 (28 %) katetrizacnich osetreni na VA ECMO
— 4 x mechanicka trombaspirace, 2 x lokalni TL

» 12 (57 %) preziva 90. den
— Obstrukéni $ok 9/10 (90 %)
— Refrakterni zastava 3/11 (27 %)




VA ECMO u plicni embolie

u A A a4

— Selhana terapie, kontraindikace TL, zastava obehu

» Nutnost indikace vcas
— Vyrazné horsi outcome u pokrocCilejsich forem

» Zatizeny specifickymi komplikacemi
— Krvaceni, logistika, obtizna diagnostika




Dekuji za Vasi pozornost

jan.pudil@vfn.cz
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Katetrizacni lecba high-risk
akutni plicni embolie

Josef Kroupa, Viktor Kocka
za cely PERT tym FNKV

Kardiocentrum
Fakultni nemocnice Kralovské Vinohrady
3. lékarska fakulta UK
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Postaveni katetrizacni lIécby dle ,,soucasnych*

Recommendationsfor acute-phase treatment @ESC |
of high-risk PE (2) b

Percutaneous catheter-directed treatment should be considered for patients

with high-risk PE, in whom thrombolysis is contraindicated or has failed. lis C Recom mendations for acute-phase treatment Of @ ES
Norepinephrine and/or dobutamine should be considered in patients with high- i e intermediate-or low- risk PE (3) i
risk PE.

ECMO may be considered, in combination with surgical embolectomy or
catheter-directed treatment, in patients with PE and refractory circulatory c Recommendations  cas  lewel

collapse or cardiac arrest.

BESC

Reperfusion treatment

ECMO = extracorporeal membrane awygenation. Rescue thrombolytic therapy is recommended for patients with haemodynamic
deterioration on anticoagulation treatment.

As an alternative to rescue thrombolytic therapy, surgical embolectomy or

percutaneous catheter- directed treatment should be considered for patients lla C
Y with haemodynamic deterioration on anticoagulation treatment.
di e/guideli 2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolism " " z = " .
e T S (EuropeanHeart Journal 2019 - doi/10.1093/eurheartj/ehzags) Routine use of primary systemic thrombolysis is not recommended in patients
with intermediate- or low-risk PE.

2019 ESC Guidelines on the diagnosis and management of acute pulmonary embolis

www.escardio.org/guidelines
(EuropeanHeart Journal 2018 - doi/10.1093/eurheart]/ ehz4(
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Kazuistika

Muz, 65 let, bez internich komorbidit, predchorobi — 2/2024 endoskopicky zakrok (urologie)
12.3. si doma stézuje na zhorsSeni dechu

13.3. rano pri venceni psa vyrazné zhorseni stavu, dusnost, prekolapsovy stav, svedci volaj
RZS

Pri prijezdu RZS kolaps, gasping, EKG s vyraznou bradykardii, zahajena KPCR (Uspésna)
OTIl + UPV, obéhova nestabilita, transport na ARO prazské fakultni nemocnice

Bed-side echo s nalezem dilatované dysfunkCni PKS (suspekce na akutni PE), zahajen
antikoagulacni |éCby, transport na CTA plicnice (verifikace PE), nasledné systémove
trombolyza

v davce 100 mg Actilyse (béhem 60 minut!?)

Zpocatku kratkodobé zlepSeni stavu, ale postupné navrat obéhové nestability, vysoka frakce
02, rozvoj podkozniho emfyzému v oblasti levého hypochondria (po KPCR)




Kazuistika — high risk akutni PE
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Kazuistika — high risk akutni PE

T . 111 vazopresory (NA + argipresin)
‘ 116 &

* 11 inotropika (dobutamin)

* 111 volumexpanze

. 111 Fi02 1,0

« Nestabilni hrudnik po KPCR

Pul

Sp0: ulse RR
94 144 11




Obstrukcni x hemorhagicky sok”? Kombinace?
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Aspiracni trombektomie — systéem FlowTriever
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Aspiracni trombektomie — systéem FlowTriever
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Aspiracni trombektomie — system FlowTriever
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Kazuistika — high risk akutni PE (pokracovani)

« |hned po vykonu transport via CT (suspekce na vnitfni krvaceni!!) na luzko RES ARO
FNKV

« CT potvrzuje hemothorax bilateralné, dale popsana fraktura C2

« Na luzku ARO opét postupné nutnost navySeni vazopresorické podpory, pacient volum

responzivni
po které postupna

stabiliz




Kazuistika — high risk akutni PE (pokracovani)

 14.3. drenaz levostranného hemothoraxu
 15.3. odtlumeni a extubace, pacient plne pri védomi
 21.3. prekladan na Kardiologickou kliniku

 Pacientem preferovano Casné operacni feSeni fraktury C2

 Pro flebotrombézu LDK rozhodnuto o implantaci kavalniho filtru pfed planovanym operacninr
zakrokem

 Operacni zakrok 23.4. na jiném pracovisti, nekomplikovany




Kazuistika — high risk akutni PE (zaver)

7.10.2024, s laskavym svolenim naSeho kolegy

(pacienta)

ULTATy,
S Sy,
I
& Q



Aspiracni system FlowTriever (16-24 French) — INARI
Medical

» QOdsavaci katétr + moznost uziti
disku (kombinace s mechanickou
trombektomii)

. Ug&inné odséavani diky velkému
lumen katétru (24F)

* Dedikovany system na filtraci
a navraceni odsate krve
(FlowSaver)




A4

Zaver

» Katetrizacni intervence predstavuji dalsi dostupnou
moznost |éCby

* Pro pacienty, u kterych standardni IéCba selhala/selhava

* Pro pacienty, u kterych neni mozné standardni IéCbu z urcitého duvodu
pouzit (napr. neprimerené vysoke riziko krvaceni)

« PERT tym FNKV, PERT tym FN Brno, dalsi...?
» Dostupnost katetrizacnich intervenci v rezimu 24/7

% Leby cba ‘prvni volby u vybranych pacientu?)

'AZE

Y. y
j narustajici evidenci se budou pravdépodobné v budoucnu rozsifovat i indikace katetriz2
o> %

y:z»




Katetrizacni lécba akutni plicni embolie

Pulmonary Embolism Response Team
Kardiologicka klinika FNKV a 3. LF UK

NON-STOP
725074 252

LAY,
bl [
o

Kontakt koordindtor: MUDr. Josef Kroupa, Ph.D., josef.kroupa@fnkv.cz
Fakultni nemocnice Kralovské Vinohrady, Srobdrova 1150/50, Praha 10, PSC 100 34
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