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Priciny akutneho
zlyhania pravej

komory Zvyseny afterload

* Pl'dcna embdlia (PE)
» Akutna dekompenzacia chronickej PH
« ARDS

Porucha kontraktility

« Akutny infarkt myokardu
» Po kardiochirurgickej operacii
» Myokarditida

Zvyseny preload

« Akutna chlopriova insuficiencia
» Perikardovy dekompresny synrdom



Prava versus 'ava komora

Parameter Prava komora
(PK)

Systolicky tlak

Vaskularny
odpor

Tolerancia 1
afterloadu

Koronarna
perfazia

Vyznam pri PE

Lava komora

(LK)
25 mmHg 120 mmHg
Nizky (PVR ~100  VYSOKY (SVR
dyn-s-cm™) ~1200
dyn-s-cm™)
Zla — rychla
dilatacia a Dobra
zlyhanie
Systola + Prevazne
diastola diastola

Akutne zlyhanie
pri 1 PVR >40
mmHg syst.

Znizeny preload
— | CO

Konstam MA, et al. Circulation 2018




Objemové versus tlakové pret'azenie pravej komory

Objemové pretazenie PK Tlakové pret'azenie PK
T preload T afterload
A B % High Ea Ea = arterialna
> elastancia, ~ afterload
> Increased preload S D JE Ees = en_dSYStOIiCké .
T T LR SR elastancia, ~ kontraktilita
£ £ (uncoupling)
g— §_ Low Ea .
® ® Ees/Ea ~ RV/PA coupling
= =
- 1 . \
> > - e
% n: g \
" \Ees / f
RV volume (mL) RV volume (mL)

Giannakoulas G, et al. Eur Heart J 2025



Akutne zlyhanie pravej komory pri PE - patofyziologia

Systemic venous congestion
A,

®* nahle zvysenie afterloadu pravej komory
(obstrukcia + vazokonstrikcia)

* — dilatacia PK — ftnapatie steny, 1 spotreby
O2 — zhorsenie kontraktility

®* Posun septa dofava — | plnenie a vydaj LK

* | koronarna perfuzia PK — ischémia PK

Increased wall stress

+ O, demand Org=

mainc | ¢ TR, 1 RAP — systémova venozna kongescia

| * | CO, hypotenzia, hypoperfuzia, organova
k. Vi | malfunkcia = obstrukény $ok

JCO W]
v
Hypotension

’

Hypoperfusion

Giannakoulas G et al, EHJ, 2025




PLUCNA EMBOLIA: PRAVA KOMORA V AKUTNOM

OHROZENI

Plicna embdlia a prava komora

Od hemodynamiky po rizikovu stratifikaciu

Od hemodynamiky po lieCbu

High risk, intermediate risk PE

o A W N P

Reperfuzna lieCba: komu, kedy, aka



Rizikova stratifikacia — kl'icovy
krok v manazmente PE

Riziko

* Mortalita
« Akutna hemodynamicka dekompenzacia

Terapeutické rozhodovanie

* hospitalizacia,
* monitorovanie,
spOsob lieCby

Outcome



Rizikova stratifikacia - 2019 ESC/ERS guidelines

Riziko v€asnej Indikatory rizika

letelity Hemodynamicka PESI llI-IV Dysfunkcia RV (TTE ttroponinov
nestabilita SPESI = 1 alebo CT)

__-__

v v

Stredné nizSie Jedno kritérium +

Konstantinidis S, et al. Eur Heart J 2020




Rizikova stratifikacia — potrebujeme viac kategorii ?

art J 2020
art J 2025
al. NEJM 2026

t al. Eur He
t al. Eur He



Rizikova stratifikacia — potrebujeme viac kategorii ?

@ ESC European Heart Journal (2025) 46, 2520-2535 STATE OF THE ART REVIEW
European Society ptpsi//doi.org10.1093/eurheartjiehaf215 i
of Cardiology P 4 i Acute cardiovascular care

Acute right ventricular failure:
pathophysiology, actiology, assessment,

Haemodynamic instability?

and management Yes 1| o
George Giannakoulas ® %, loannis T. Farmakis ® 23, Lukas Hobohm @ 3%, . .
Frederik H. Verbrugges‘s, Ryan ). Tedford’, and Javier sanz®*1° o FE sevarity e RV-dysfunction echo or CTPA ,

-> PESI-class IlI-IV or sPESI 21 I

\Alternative: 21 Hestia criteria | Nor o neither e present
o
o0 Troponin Test
present / negative

positive
+ RV dysfunction

Intermediate-
high risk

High risk
PERT activation

PERT decision regarding reperfusion
based on clinical assessment, clot anatomy,
bleeding risks, hospital resources, local expertise

Reperfusion should be
considered, if
lactate, tachycardia,
hypoxia, chronic HF or
saddle PE present.

Reperfusion
recommended

!

Konstantinidis S, et al. Eur Heart J 2020
Giannakoulas G, et al. Eur Heart J 2025
Rosenfield K, et al. NEJM 2026



Rizikova stratifikacia — potrebujeme viac kategorii ?

The NEW ENGLAND JOURNAL of MEDICINE

HI-PEITHO

‘ ORIGINAL ARTICLE ‘

« Normotenzna PE
Ultrasound-Facilitated, Catheter-Directed . RV>LV, 1 Tnl

Fibrinolysis for Acute Pulmonary Embolism |, Aspori 2 rizikové faktory:

K. Rosenfield,’ F.A. Klok,** G. Piazza,** A.S.P. Sharp,®’” F. Ni Ainle,* M.R. Jaff? .
S. Barco,*® S.Z. Goldhaber,** N. Kucher,® .M. Lang,'® |. Schmidtmann," * SF>1OO/mIn
K.M. Sterling,® A. Araszkiewicz,* V. Arora,” R. Cires-Drouet,' ). Coghlan,* ° TK<110mmH
L. Hobohm *'® W.D. Ito,"” K. Jacobson,'® C. Kaiser,” G. Kopec,®* K. Marx,* S - O . g
S. McElwee,” N. Meneveau,*** P. Monteleone,” ].M. Montero-Cabezas,* ° RR>20/m|n
C.B. Olivier,”* ). Park,** M. Roik,** R. Sakhuja,* A. Tego,”* M. Theurl,**
G. Visveswaran,** J.A. Vos,* M.N. Young,***” F.M. Asch,* * Spoz < 90%

and S.V. Konstantinides,** for the HI-PEITHO Investigators*

Konstantinidis S, et al. Eur Heart J 2020
Giannakoulas G, et al. Eur Heart J 2025
Rosenfield K, et al. NEJM 2026



ACC/AHA 2026 guidelines

A B

Subclinical Symptomatic
Incidental and Low clinical severity score*
asymptomatic

Lowest risk

B 1 Subsegmental
(Single/multiple)

B2 | Non-subsegmental

@ 6 2026 Adults With Acute Pulmonary Embolism
© 2026 by the American Heart Association, Inc., and the American College of Cardiology Foundation.




D1: prechodna hypotenzia

rPrechodné hypotenzia ( aj relativna)

(Bez hypoperfuzie

Odoznieva spontanne alebo po volumexpanzii

Creager MA, et al. JACC, 2026



D2: normotenzny sok

4 )
|zolovana hypoperfuzia bez hypotenzie

\. J

4 )
Pritomnost aspon jedného markera hypoperfuzie/ organového zlyhania

\. J

o Laktat >2 mmol/L,
» Akutne obliCkoveé poskodenie,
 diuréza <0.5 mL/kg/h (< 720ml/24hod)
* 1 kreatininu = 0,3 mg/ml (26,5umol/l) / 24hod
« Cardiac index <2.2 L/min/m?2
» Stredny arterialny tlak <60 mm Hg,

Creager MA, et al. JACC, 2026



Ktoré parametre monitorovat™?

A. Klinické parametre:

« SF, TK, MAP, O2sat, RR, diuréza, mentalny E. Laboratérne parametre:

stav, periferna perfuzia, jugularne v. . Laktat ( Sok, low CO, tkanivova hypoxia),

BNP/NTpBNP,

troponin,

B. Arterialny katéter:
« TK, MAP, krvné plyny

renalne parametre ( CrS),
AST/ALT ( kongescia, Sok), Bi ( kongescia)

C. Centralny venozny katéter:
« CVP, ScvO2 (| ScvO2 pri |CO)

D. Swan-Ganz katéter: F. Bedside echo monitoring:
« CVP, RAP, PAWP, CO, CI, PVR, SvO2 » Velkost, funkcia PK, RV-PA coupling, VCI
- PE: 1PVR, 1RAP/CVP, normalne PAWP



Ktorée parametre monitorovat™?

 CPES skore
- Specifické skore pre PE
» Predikcia normotenzného Soku, hospitalizaCnej mortality, cardiac arrest, hemodynamickej

deterioracie
. Z 3 =i ' : 0 4% %
1 troponin +1
T BNP +1
Stredna alebo tazka dysfunkcia PK +1
Sedlovity trombus +1
HIboka zilova trombdza +1
Tachykardia > 100/min +1

CPES Composite Pulmonary Embolism Shock

Creager MA, et al. JACC, 2026



Ktorée parametre monitorovat™?

« NEWS2 skére
v’ >5 :klinické a terapeutické prehodnotenie
v’ > 7 : urgentna eskalacia lieCby parameter

v 2 9: zla progndza Resp. rate
SpO2(%)

Supl.02

teplota

STK

SF

vedomie

NEWS, National Early Warning Score

Pruszczyk P, et al. Eurolntervention. 2022,
Bumroongkit, et al. J Cardiovasc Dev Dis 2023

w
N

IA
(o]

9-11

NEWS 2 skére ( early warning score)

1 2 3

12-20 21-24 =225

IA
A
1.00
1

A IA
7o PR
0.75

Cumulative survival
0.50

A
[N

0.00
1

NEWS <9

NEWS 29

Log rank test, p-value < 0.001

T
10

T
20

Days from admission
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Ciel liecby PE

Increased RV afterload®

RV dilatation

TV insufficiency

N\ RV wall tensionT

Neurohormonal
activation

Obstructive

Myocardial
shock

inflammation

Intrapulmonary A-V
" shunting

Konstantinidis S, et al. Eur Heart J 2020
Kobayashi T, el al. J Am Coll Card 2024

RY O2 demandT

» hemodynamicka stabilizacia u high risk PE

» predchadzat hemodynamickej dekompenzacii /
kardiogénnemu Soku u normotenznych pacientov

> | mortalitu

B In-Hospital Mortality

60 : * .
o 501 . 421
2 40 - I ]
E 30
g 3U1 206
¢ 204 17.2
% 104 37 . -

0 e

Intermediate-Risk All High-Risk Non-Cat High-Risk Cat High-Risk




Liecba PE Antikoagulaén lieéba

* LMWH, UFH
 DOAK

Hemodynamicka podpora

 Manazment tekutin

» Vazopresoricka th.

* Inotropia

* PI. Vazodilatacna lie¢ba

« ECMO

Respiracna podpora

e 02
* Ventilacia

Reperfuzna lie€ba

« Farmakologicka
* Mechanicka

Giannakoulas G, et al, Eur Heart J 2025
Konstantinidis S, et al. Eur Heart J 2020



Od hemodynamiky k lieCbe: hemodynamicka podpora

a. Optimalizacia preloadu — manazment tekutin

b. Systémovy tlak & perfuzia - vazopresory

c. Srdcovy vydaj - inotropia

d. Znizenie PVR - inhala€éné plucne vazodilatatory

e. Mechanicka podpora — VA ECMO

Creager MA, et al. JACC 2026



Od hemodynamiky k lieCbe: hemodynamicka podpora

a. Optimalizacia preloadu — manazment tekutin
* Preload dependentna cirkulacia
* Opatrna volumexpanzia pri znamkach hypovolémie (usg al.CVP)
* Monitorovanie CVP - narast o SmmHg pri infuzii FR — stop!
 Diuretika pri znamkach kongescie (CVP > 8-12mmHg, CVP= PAWP)

b. Systémovy tlak & perfuzia - vazopresory

Hepatic Vein Portal Vein Intra-Renal Vein

c. Srdcovy vydaj - inotropia No
Congestion

d. Zvizenie PVR - inhalaéné plucne vazodilatatory

e. Mechanicka podpora — VA ECMO

Severe
Congestion

Creager MA, et al. JACC 2026
Giannakoulas G, et al. Eur Heart J 2025
Argaiz ER,et al. EHJ Crit Cardiovasc Care 2022

\



Od hemodynamiky k lieCbe: hemodynamicka podpora

Vasopressors and inotropes

a. Optimalizacia preloadu — manazment tekutin

Noradrenaline 0.2-1.0 pg/kg/min 1 CO, blood pressure, coronary perfusion
| tissue perfusion 11 SVR
b. Systémovy tlak & perfuzia - vazopresory / *°”(';VOR
Vasopressin 0.03 Urkg/min —orf
 Noradrenalin ( do 15 pg/hod) : 1 SVR, |PVR , LR
Dobutamine <5 pglkg/min +CO
N NA nad 1 5”g/h0d T aj PVR | filling pressure, blood pressure, PVR
5-15 pg/kg/min 11 CO
« + vazopresin, fenylefrin PR
Milrinone 0.375-0.75 pgfkg/min 11 CO
. . J PVR || SVR
c. Srdcovy vydaj - inotropia P 0102 yghg/min 11co

| filling pressure, blood pressure, PVR

d. Zvizenie PVR - inhalaé¢né plucne vazodilatatory

e. Mechanicka podpora — VA ECMO

Creager MA, et al. JACC 2026
Giannakoulas G, et al Eur Heart J 2025



Od hemodynamiky k lieCbe: hemodynamicka podpora

Vasopressors and inotropes

a. Optimalizacia preloadu — manazment tekutin

Noradrenaline 0.2-1.0 pg/kg/min 1 CO, blood pressure, coronary perfusion
| tissue perfusion 11 SVR
b. Systémovy tlak & perfuzia - vazopresory ot
Vasopressin 0.03 Ulkg/min —or 1 CO
) ) 1 SVR | PVR
C. S rd Covy Vyd aj - In Ot ro p Ia Dobutamine <5 pglkg/min tCO
| filling pressure, blood pressure, PVR
 Dobutamin ( do 10pg/kg/m|n ) i CO, i} SVR 5-15 pglkg/min 11 €O
— PVR | SVR
e Milrinon Mirinone 0.375-0.75 pg/kg/min 11 Co
| PVR |} SVR
® LEVOSI mendan Levosimendan 0.1-0.2 pg/kg/min 11 CO

| filling pressure, blood pressure, PVR

d. Znizenie PVR - inhalaéné plucne vazodilatatory

e. Mechanicka podpora — VA ECMO

Creager MA, et al. JACC 2026
Giannakoulas G,et al. Eur Heart J 2025



Od hemodynamiky k lieCbe: hemodynamicka podpora

a. Optimalizacia preloadu — manazment tekutin
b. Systémovy tlak & perfuzia - vazopresory
c. Srdcovy vydaj - inotropia

d. Znizenie PVR - inhala€éné plucne vazodilatatory
* INOx ( zlepSenie funkcie PK po 24hod)

e. Mechanicka podpora — VA ECMO

Creager MA, et al. JACC 2026
Kline JA, et al. Nitric Oxide 2019



Od hemodynamiky k lieCbe: hemodynamicka podpora

a. Optimalizacia preloadu — manazment tekutin

b. Systémovy tlak & perfuzia - vazopresory

c. Srdcovy vydaj - inotropia

d. Znizenie PVR - inhala€éné plucne vazodilatatory

e. Mechanicka podpora — VA ECMO

+ + reperfuzna lieéba ?

v Farmakis l,et al, Crit Care Medicine 2024
» >122tis high risk PE r. 2016-2020
« 2,3% ECMO, (ECMO bez reperf. 1,4%, + TL 0,5%, + MT 0,4%)
« ECMO +TL | mortalita, ECMO + MT < mortalita, ECMO bez reperf. 1 mortalita)

v' Chopard R, et al. Eur Res J 2022
« 372 p, ECMO + MT 22% mortalita, ECMO bez reperf alebo + TL 42% mortalita, bez rozdielu v krvacani

Creager MA, et al. JACC 2026



Od hemodynamiky k lieCbe: respiracha podpora

 Icave: anxiolytika a sedativa u PE
* | kompenzacénu tachykardiu a zvySenie SVR ( sympatikus)
* Riziko hypotenzie, hemodynamicke] dekompenzacie
* Preferovat’ HFNC, NIV

* Nie sedacia a mechanicka ventilacia

Creager MA, et al. JACC 2026
Giannakoulas G, et al. Eur Heart J 2025



Od hemodynamiky k lieCbe: reperfuzna lieCba PE

THERAPY AND PREVENTION
THROMBOEMBOLIC DISEASE

v'Obstrukcia/PVR

Effects of a single bolus of urokinase in patients Maly po kles obStrukcie —
g.:gclrligf{::ﬁ?;fmng pulmonary embol: # R vyznamny pokles PVR
e e e s o
80 P Dirous, M. - v Rychlost’ znizenia PVR
e g — - Antikoagulacia +
304 g prirodzena fibrinolyza - 7
= | dni do vyznamnej redukcie
= —_— PVR
i « Reperfuzna lieéba — rychle

0. znizenie PVR

Ly T

0 50
0 10 20 30 miller index Obstruction (%)

Petitpretz P, et al. Circulation1984
Delmas C, et al. Archives of Cardiovasc Dis 2020



PLUCNA EMBOLIA: PRAVA KOMORA V AKUTNOM

OHROZENI

Plicna embdlia a prava komora

Od hemodynamiky po rizikovu stratifikaciu

Od hemodynamiky po lieCbu

High risk, intermediate risk PE

o A W N P

Reperfuzna lieCba: komu, kedy, aka



Reperfuzna lieCba a mortalita: high risk PE

Thrombolysis for Pulmonary Embolism and Risk of All-Cause JAMA
. . = = Published Online: June 18, 2014
Mortality, Major Bleeding, and Intracranial Hemorrhage e
A Meta-analysis d0i:10.1001/jama.2014.5990 and meta-analysis

Saurav Chatterjee, MD'; Anasua Chakraborty, MD?; Ido Weinberg, MD?; etal

Christophe Marti'*, Gregor John?, Stavros K
Olivier Sanchez®, Mareike Lankeit?, Guy Meyer?, and Arnaud Perrier!

Systemic thrombolytic therapy for acute
pulmonary embolism: a systematic review

3

inides?, Christophe Comb

r r r - 1 4 - .
Thrombolysis Control M-H. Odds Ratio

Systémova trombolyza versus antikoagulacia s e o Exot o or esicr waons

= Studies including NIgh=ris '
PET (1970) 6 82 7 78 — 0.80 (0.26; 2.50) 16.0%
" - Vd rvwams o v (1978) 1 14 2 1 — 0.35 (0.03; 4.42) 50%
Y rt I t tk h 47 / otter (1979) 115 2 16 —_— 0.50 (0.04; 617} 4.4%
l mO a I U ZO Vse C I"ICI n O 1] erjes-Sanchez (1995) 0 4 4 4= 0.01 (0.00; 0.77) 9.8%
ixed effect model a8 115 15 109 -=:_a"f=-— 0.48 (0.20; 1.15) 35.2%

® ( OR 0,53, NNT 59) 2 - Intermediate risk PE :
[Becattini (2010) 0 28 1 30 —_— 0.35 (0.01; 8.83) 34%
[Fasullo (2011) [T 5 35 *—&—:ﬁ* 0.07 (0.00; 1.39) 134%
Meyer (2014) 6 506 g 499 e 065 (0.23; 1.85) 21.6%
- Fixed effect model 6 571 15 564 — 0.42 (0.17; 1.03) 38.5%

« | rekurenciu PE ( OR 0,40) it -5 |

1 :

3 - Low and intermediate risk PE
Marini (1988) 0 20 0 10 ! 0.0%
y - - - Levine (1990) 1 33 0 25 —. 235 (0.09;80.24) 1.3%
Stein (1990) 19 0 4 E— 159 (0.0547.52) 1.4%
* 1 velké krvacanie ( OR 2,73, NNH 18), b ek (1552 P 0o S S——r A e
(Goldhaber (1993) 0 46 2 55 —_5—— 0.23 (0.01; 492) 54%
[Konstantinides (2002) 4 118 3 138 b — 158 (0.35; 7.20) 6.4%
Kline (2013) 1 40 1 43 Y I 1.08 (0.07,17.81) 2.3%
- .’ - - [Sharifi (2013) 161 3 80 —_——— 0.32 (0.03; 3.13) 7.2%
Fixed effect model 10 347 10 351 = 0.96 (0.41; 2.24) 26.4%

* intrakranialne krvacanie ( OR 4,63, NNH 78) [ : $AgRa

Fixed effect model 24 1033 40 1024 -‘-fn-— 0.59 (0.36; 0.96) 100%

Heterogeneity: =03 '

I T T T T 1
0.01 01 0512 10 65
Favours thrombolysis Favours control

>< High risk PE ( kategéria E ) : TL | mortalitu

><2026AHA/ACC guidelines : TL indikovana na znizenie mortality

Chaherjee S, et al. JAMA 2014, Marti C, et al. Eur Heart J 2015

(2a)




Reperfuzna lieCba a mortalita: high risk PE

 Redukovana davky rTPA: 50mg, (? 25mq)

v

v Porovnatelna ucinnost 50mg vs 100mg

v | krvacania
« PEITHO-3 ongoing

CLINICAL INVESTIGATIONS

Safety and Efficacy of Reduced-Dose Versus Full-Dose Alteplase for Acute
Pulmonary Embolism: A Multicenter Observational Comparative
Effectiveness Study*

Melamed, Roman MD'; Tierney, David M. MD??; Xia, Ranran PharmD*; Brown, Caitlin S. PharmD*>; Mara,
Kristin C. MS% Lillyblad, Matthew PharmD’; Sidebottom, Abbey MPH, PhDS; Wiley, Brandon M. MD?; Khapov
Ivan MD'%; Gajic, Ognjen MD, MSc"

» Retrospektivna observacna studia

« Signifikantné zlepSenie : shock index, TK, HR, RR, O2 v oboch skupinach.
» Krvacanie 13% vs. 24.5%, p = 0.014)

* Velké extrakranialne krvacanie 1.1% versus 6.1%

Malamed R, et al. Crit Care Med 2024



Reperfuzna lieCba a mortalita: high risk PE

Mechanicka trombektémia (MT)

° RCT STORM PE, PEERLESS’ STRIKE F)E ( OngOIng) _ Intel’medlate higlOutcomesinHigh-riskPulmonaryEmbolism:ResultsfromtheFLAMEStudy

FlowTrever A e
* Registre, observacné data: - ey 00 i

* FLAME registry: %Egi a0

« 115p. MT versus iné th ( TL, AKL, CDT, chirugicka embolektomia) %ﬁ o P

» 4-kompozit. ( mortalita, bailout alternativna lie€ba, klinické zhorSenie, velké krvacanie) .

* MT 17 % vs iné th. 63% § T e 0%
* Flash registry : 1000p ( all comers, 7,9% high risk pacientov) f§ e e

» — redukcia RV/LV, mPAP, CO, mortality, bez tkrvacania 2

'Sianificantly lower than Performance Goal (P<0.01).

><2026AHA/ACC guidelines : high risk PE kategériaE1: MT 2a

Silver MJ, et al. Circ Cardiovasc Interv 2023
Toma C, et al. Eurointervenction 2022




Reperfuzna lieCba a mortalita: high risk PE

Katétrova trombolyza (CDT)
« RCT. (HI-PEITHO) - bez high risk pacientov

« SEATLE Il : single arm study, CTD (us facilitovana ) versus AKL , masivna aj submasivna PE

* | RV dilatacia, PH, thrombus burden, | intrakranialne krvacanie

><2026AHA/ACC guidelines : high risk PE kategéria E1: CDT 2a

Piazza G, et al. JACC Cardiovasc Interv 2015




Zlepsuje reperfuzna liecba a dlhodobu ( 12 m.)
prognozu?

o RGZO'I’JCia trombov a funkcia pravej komory Impact of reperﬁ..lsion tr.werapies on clot resoll..ltion and long-term
outcomes in patients with pulmonary embolism
e Ano: TLL, CDT, MTE = rezollcia trombov a funkcia PK E:rt-'r;Eziil'\ﬂh?;dﬂg;fa::};:i;|;4AD,'° Viadimir Lakhter, MD.” Si Li. MD.* Joseph Panaro, MD." and
- L] L] y L] AIW.D‘A BIW,O%
« Mortalita, rehospitalizacia ) e — NN (eSS T——
. Ano: l 1 2mesaéné mo rta|| ta E m:o% (p<0.001, 95% C1 14.0-25.6) = (p<0.001, 95% C19.9-22.9)
£°™ o g o
« 2% vs 7%, rehospitalizacie 33% vs 46% : w3 3 :
* Highrisk a selektovani pacienti s intermediate high risk PE - . ) o
. 0.0% £ i]’_ 10.0%
 CTEPH, rekurencia PE o g
A B
* Nie: bez signifikantnej redukcie CTEPH a rekurencie PE | == e
« Symptémy a kvalita zivota i
! !
« ? Mozny benefit / chyba RCT 1

Lio KU, et al . J Vasc Surg Venous Lymphat Disord. 2024



High risk PE

Nizke riziko krvacania

« Systémova TL ( | mortalitu )

Vysoké riziko krvacania, zlyhanie TL

* Mechanicka trombektomia ( 1 bezpecnost,
?mortalita)

« Katétrova trombolyza ( 1 bezpecCnost, ? mortalita)
 Redukovana davka trombolytika
» Chirurgicka embolektémia
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To be continued....




Reperfuzna liecba:
intemediate-high risk PE

? Riziko hemodynamicke] dekompenzacie
 TK, laktat, diuréza..

? Indikacia reperfuznej lieCby

? Spoésob reperfuznej lieCby

« Systémova TL
« CDT
« MT



Reperfuzna liecba: intemediate-high risk PE

® Systémové TL The NEW ENGLAND JOURNAL ¢f MEDICINE
« PEITHO trial | ORIGINAL ARTICLE

* bez redukcie mortality

Fibrinolysis for Patients with Intermediate-
« | hemodynamicka dekompenzacia (5-2%) Risk Pulmonary Embolism

* 1 krvacanie 11%, intrakranialne 2%

Meyer G, et al. N Engl J Med 2014



Reperfuzna liecba: intemediate-high risk PE

« CDT ( katétrova trombolyza)

 HI-PEITHO (2026)
« 554 p., CTD versus AKL

+ | kompozitny endpoint ( smrt' + dekompenzacia + rekurencia PE)

 Bezrozdielu v mortalite

* Krvacanie 3-5%, intrakranialne 0-1%

« MT

« STORM PE (2026)
* 100p., MT versus AKL
* 48hod: MT : zlepSenie RV/LV , lepSia reperfuzia, vital signs (NEWS2)
* Mortalita 1-2% , bez rozdielu v mortalite
 90dni , MT : 1 6MWD, NYHA, pre-PE funkénatr., QolL,

Rosenfield K, NEJM 2026
Lookstein RA, et al. Ciruculation 2025



Reperfuzna liecba: intemediate-high risk PE

e MT versus CDT

- PEERLESS trial (2025)

« 599p, intemedial high risk PE, proximalne defekty perfuzie, dilatacia RV + troponin, HR, TK, O2 sat, synkopa, laktat, historia
chronického ochorenia srdca/pluc

* Win ratio 5 komp, (mortalita, ICH, krvacanie, klinické zhorSenie alebo eskalacia lie€by, pobyt na ICU)
* MT lepsSiaako CDT ( klinické zhorSenie 1,8 % vs 5,4%, ICU> 24 hod)
* Bezrozdielu v mortalite, ICH, krvacanie

« Cave: bez porovnania s AKL

Wissam JA, et al. Circulation 2025



Prakticky algoritmus

Je indikovana reperfuzna lie€ba?

« Sok alebo klinické zhorSovanie — reperfizna lieéba
« Stabilny pacient - antikoagulacia

Ake je riziko krvacania

* Vlysoké - preferovat MT
* Nizke — TL alebo CDT

Anatomia

 Centralne tromby ( hlavné, lobarne vetvy) — MT
* Distalne ( segmentalne, subsegmentalne) — TL, CTD

Prava komora

« Zlyhavajuca prava komora, 11 laktat - ECMO + reperfuzia

Trajektoria

 Klinické zhorSovanie - ! Skora intervencia




PLUCNA EMBOLIA: PRAVA KOMORA V AKUTNOM

OHROZENI

Plicna embdlia a prava komora

Od hemodynamiky po rizikovu stratifikaciu

Od hemodynamiky po lieCbu

High risk, intermediate risk PE

o A W N P

Reperfuzna lieCba: komu, kedy, aka



Reperfuzna lieCba pl'ucnej embolie ... ESC 2022

pERT | Acoagulation
for management support
=1 Success
Gontraindication N (-)i; £ after establishing indication for CDT + Cofitraintfication
for systemic TL = for systemic TL
o0 =11}
£ 2! CDT 2! x
= Systemic TL Systemic TL =
= ‘ - = ¢ =
Start 2-4 hrs after
sSuccess > completion of systemic TL PR— sSuccess
+ l +
Success
+ -
Consider CV support
Individual decisions

v v v

Pruszczyk P, et al. Eurolntervention 2022




Vyber spésobu reperfuznej lieCby ACC/AHA 2026

Table 7 Summary of Advanced Therapy Recommendations (COR LOE«)

AHA/ACC PE Risk Systemic Lysis CDL MT Surgery
Outcomes Category
A-C1 3-Harm A 3-NB C-EQ 3-NB C-EO 3-NB C-EO
c2 3-Harm B-R 2b C-LD (unclear) 2b C-LD (unclear) 3-NB C-EO
C3 2b C-LD (unclear) 2b C-LD (unclear) 2b C-LD (unclear) 3-NB C-EO
D1-2 2b C-LD (may be 2b B-NR (may be 2b B-NR (may be 2b C-LD

considered) considered) considered) (unclear)

E1 2a C-LD 2a C-LD 2a B-NR 2a B-NR
E2 2a C-LD N/A N/A 3-NB B-NR

@ é 2026 Adults With Acute Pulmonary Embolism

B 2026 by the American Heart Association, Inc., and the American College of Cardiology Foundation




Vyber sposobu reperfuznej liecby

Table 7 Summary of Advanced Therapy Recommendations (COR LOE«)

AHA/ACC PE Risk Systemic Lysis CDL MT Surgery
Outcomes Category
A-C1 3-Harm A 3-NB C-EQ 3-NB C-EO 3-NB C-EO
c2 3-Harm B-R 2b C-LD (unclear) 2b C-LD (unclear) 3-NB C-EO
C3 2b C-LD (unclear) 2b C-LD (unclear) 2b C-LD (unclear) 3-NB C-EO
D1-2 2b C-LD (may be 2b B-NR (may be 2b B-NR (may be 2b C-LD

considered) considered) considered) (unclear)

E1 2a C-LD 2a C-LD 2a B-NR 2a B-NR
E2 2a C-LD N/A N/A 3-NB B-NR

@ é 2026 Adults With Acute Pulmonary Embolism

2026 by the American Heart Association, Inc,, and the American College of Cardiology Foundation




Vyber sposobu reperfuznej liecby

Table 7 Summary of Advanced Therapy Recommendations (COR LOE«)

AHA/ACC PE Risk Systemic Lysis CDL MT Surgery
Outcomes Category
A-C1 3-Harm A 3-NB C-EO 3-NB C-EO 3-NB C-EO
c2 3-Harm B-R 2b C-LD (unclear) 2b C-LD (unclear) 3-NB C-EO
C3 2b C-LD (unclear) 2b C-LD (unclear) 2b C-LD (unclear) 3-NB C-EO
D1-2 2b C-LD (may be 2b B-NR (may be 2b B-NR (may be 2b C-LD

considered) considered) considered) (unclear)

Z2a B-NR

3-NB B-NR

@ é 2026 Adults With Acute Pulmonary Embolism

2026 by the American Heart Association, Inc,, and the American College of Cardiology Foundation




Na zaver... Co je nové v 20267?

* Rizikova stratifikacia
« Nova kategoria: pocCinajuce
kardiopulmonalne zlyhanie
» LepsSia fenotypizacia
« Katétrova liecba
« VCasnejSia indikacia k intervencnej lieCbe
» Antikoagulacia — katétrova lieCba

« PERT



Dakujem za pozornost ...




