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PATIENT WITH ACUTE PE
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Recommendations high risk PE

Percutaneous catheter directed treatment should be considered for patients with high- lla C
risk PE, in whom thrombolysis is contraindicated or has failed.

Bei Kontraindikationen gegen eine indizierte systemische Thrombolyse oder bei Versagen einer systemischen
Thrombolyse sollen endovaskuldre oder chirurgische Reperfusionsverfahren als therapeutische Alternative
erwogen werden. (Empfehlungsstérke: 11, starker Konsens).

Recommendations intermediate high risk PE

As an alternative to rescue thrombolytic therapy, surgical embolectomy or percutaneous lla C
catheter-directed treatment should be considered for patients with haemodynamic
deterioration on anticoagulation treatment.

Hamodynamisch stabile Patienten mit Lungenembolie und intermedidarem Risiko sollen primar eine therapeutische
Antikoagulation erhalten und innerhalb der ersten (meist 2-3) Tage stationar Gberwacht werden, um bei klinischer
Verschlechterung eine Therapieeskalation (z.B. Reperfusionstherapie) rechtzeitig einleiten zu konnen.
(Empfehlungsstdrke: ™1, starker Konsens)

Linnemann et al., Diagnostik und Therapie der tiefen mbose und L bolie - AWMF-S2k-Leitlinie
S. V. Konstantinides et al., 2019 ESC Guidelines for the di; is and of acute y embolism d ped in ion with the p i y Society (ERS), p Heart Journal (2019) 00, 1-61
!
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S. Finocchiaro et al., Percutaneous interventions for Y i vention 2024;20:e408-e424

M. Zuin et al., Innovationin Catheter-Directed Therapy for Intermediate-High-Risk and High-Risk Pulmonary Embolism, JACC: CARDIOVASCULAR INTERVENTIONS, VOL. 17, NO. 19, 2024
!
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ULTIMA

Primary endpoint:
Reduction in RV/LV ratio (echo)

PE patients diagnosed by Chest CT
(N =363)

o
o

Screening failure: N = 304 (84%)

+ Nomain pulmonary artery embolism at CT (N = 125}
RV/LV ratio < 1 at CT or echocardiography (N = 82)
Active bleeding or increased risk of leeding (N = 19)
High-risk PE (N = 16}

Majar surgery or trauma within 10 days (N = 13
Asymptomatic or symptam duration > 14 days (N = 13)
No patient consent (N = 12)

Age > 80 years [N = 11)

Life expectancy < 3 months [N = 6)

Other reasons [N = 7)

Rand ion (N = 59)

Data Safety Monitoring Board: ‘

ion in RV/LV Ratio
o
P

Baseline Baseline Baseline Baseline
to24hrs  to90days to24hrs  to 90 days

Randamization terminated if at least 25 patients per group
with evaluable primary endpaint (RV/LV ratic) identified

T

‘ Echocardiography Core Lab:

Blind assessment of echocardiograms.

oembolism

Received USAT + Heparin (N = 30) ‘ I Received Heparin alone (N = 29) J
Primary endpoint Primary endpaint
evaluable (N = 25) evaluable (N = 28)
[Fuvisitat3 months (N=30) | [ FU visit at 3 months (N =27) |
KucherN. et al., i C Trial of Ultr: Assisted Catheter-Directed Thi bolysis for Acute Inter It Risk y Emboli: Ci ion. 2014;129:479-486
\
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Table 3. Invasive Hemodynamic Measurements in Patients From the Ultrasound-Assisted Catheter-Directed
Thrombolysis Group

Difference: Baseline vs

Baseline Follow-Up* Follow-Up PValue
I Pulmonary artery systolic pressure, mmHg 52.0£11.5 (n=27) 39.7+10.3 (n=26) 12.3+10.0 (n=26) <0.001 I
Pulmonary artery diastolic pressure, mmHg 19.6+8.1 (n=27) 16.2+5.4 (n=26) 3.2+7.8 (n=26) 0.049
Pulmonary artery mean pressure, mm Hg 30.2+9.1 (n=27) 24.1+6.7 (n=26) 5.7+7.6 (n=26) <0.001

i ji mmHg 12.5:+6.0 (n=24) 8.8-41 (0=21) A5+73(0=19) 0015
Cardiac index, L/min per m? 2.5+0.5 (n=16) 3.9+2.3 (n=15) -0.7+0.6 (n=10) D.OUSI

*Follow-up hemodynamic data were obtained at 18+3 h after initiation of therapy.

KucherN. et al., i C Trial of Ult Assisted Catheter-Directed Thrombolysis for Acute Intermediate-Risk Pulmonary Embolism, Circulation. 2014;129:479-486
Al
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SEATTLE I

Infusion Catheter

— 150 Patienten

— multizentrisch, single-arm

— EKOS

— massive und submassive Pulmonalembolie

Baseline demographics and clinical characteristics PE characteristics and anticoagulation N=150
No. (%)
Age, years 59+16.1 Duration of symptom < 14 days 149 (99.3)
Female 77 (51.3) Submassive PE 119 (79.3)
Immobility within 30 days of PE 45 (30) Massive PE 31(20.7)
Previous DVT 30 (20) Previous DVT 30 (20)
Previous PE 15 (10) Previous PE 15 (10)
Active infectious illness within 30 days of PE 20 (13.3) Pre procedure UFH 76 (50.7)
Piazza G. et al., A Prospective, Single-Arm, i Trial of L ilit Catheter-Directed, Low-Dose Fibrinolysis for Acute Massive and Submassive Pulmonary Embolism, The SEATTLE Il Trial, Am Coll Cardiol Intv

2015;8:1382-92
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SEATTI-E I I A Mean RV/LV Diameter Ratio

1.55 p<0.0001
113

1.5

e 1

Procedure characteristics s
48 h

Total dose of t-Pa, mg 23.7+2.9 Pre-Procedure

Successful device placement, no. (%) 278 (97.5)

w

Mean PA Systolic Pressure (mm Hg)

2 devices implanted, no. (%) PO
51.4 Pp<0.0001 p<0.0001
s 36.9

60
50
40
N=150 »
Length of stay, SD, days 8.815 1:.
In hospital death, no. (%) 3(2) FreProcedure. PostFrocedure 48
30 day mortality” no. (%) 4 (27) c Mean Modified Miller Index

Major bleeding within 30 days, no. (%) 15 (10) © zm
15.8
Intracranial hemorraghe 0 (0) 2
10
0

Pre-Procedure 48h
Piazza G. et al., A Prospective, Single-Arm, i Trial of L il Catheter-Directed, Low-Dose Fibrinolysis for Acute Massive and Submassive Pulmonary Embolism, The SEATTLE Il Trial, Am Coll Cardiol Intv
2015;8:1382-92
Sterling et aI.,\ProspectiveMulticenter International Registry of L d-Facili Catheter-Directed Tl bolysis in Intermediate-High and High-Risk Pul y Embolism, Circ Cardit Interv. 2024;17:€013448
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OPTALYSE

Cohort 1 Cohort 2
24% Reduction in RV/LY Ratio 23% Reduction in RV/LV Ratio
15

— RV/LV Ratio 20.9 (n=101; 17 Zentren) S w | e
— optimale Dauer und Dosis von r-tPA i, i,

~ EKOS g g

— Anderung der RV/LV ratio in der CT nach 48 Stunden 0 e e o e ot
— Major bleeding innerhalb von 72 Stunden imarn mrn

P<0.0001 P=0.0005

Cohort 3 Cohort 4
26% Reduction in RV/LV Ratio 26% Reduction in RV/LV Ratio

Randomization 15 15
53 ! 3 1
26 Patients 26 Patients 27 Patients 18 Patients & £

2 (h) EKOS™ 4 (h) EKOS™ 6 (h) EKOS™ 6 (h) EKOS™ s s

4/8 mg r-tPA* 4/8 mg r-tPA* 6/12 mg r-tPA* 12/24 mg r-tPA* sasaine Ao ssaaine a8 aur

& () EKOS™ Duration 6 (h) EXOS™ Duration

6/12 mg r-1PA° 12724 mg rPA"
Tapson V. et al., Optimum Duration and Dose of r-tPA with the Acoustic Pulse Tl i for i Y OPTALYSE PE; p at the American Thoracic Society meeting, Washington D.C.,

May 2017
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KNOCOUT PE '
L =
N=489

— Prospektives, multizentrisches, internationales
Register (03/2018-06/2020) - SEE
I r -
egiste BMI>30kg/m? 319 (65.2%)
. e . . ) I Catheter placement time, h, mean 0.67 (0.37) I
— Dosierung, VTE Rezidiv, RV/LV ratio major bleeding - -
Duration thrombolytic therapy, h, mean 10.5 (5.37)
. . . . . . R Total r-tPA dose mg, mean 18.1 (7.4)
— Patienten mit intermediate high risk and high risk
. . L 12.01-20 mg 184 (38.5%)
Pulmonalembolie definiert nach ESC Guidelines
|a12mg 147 (30.8%) |
. Successful placement of catheter 488 (99.8%)
— Beschwerdebeginn < 14 Tage
]
Bleeding events °
within 30 days 8
total 8 (1.6%) i )
£ -
Gastrointestinal hemorrhage 2 (0.4%) =
) . =] : .
Head laceration 1(0.2%) fa =
IVascuIar access site hematoma 4 (0.8%) I ° i : : N
SDH (preexisting) 1(0.2%) - B"-‘ . h: ) 2 3 —
Sterling et al., P i i i Registry of L ili Catheter-Directed Thrombolysis in Intermediate-High and High-Risk Y i Circ Cardit Interv. 2024;17:e013448
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CANARY RCT: Catheter-Directed Th bolysis vs Anticoagulation in Pati With Acut diate-High-Risk
Pulmonary Embolism
POPULATION INTERVENTION FINDINGS
61Males. 24 Females 85 of the 94 Randomized patients available for assessment 0.2 il prematurely erminated due 1 COVID-1S. there was 10

of the primary outcome

Adut patients presenting with
acute intermediate-high-risk
P —— thrombolysis manotherapy
Mean age. 57.9y Aheplase. 1 mg/h for 24 hvia Twice-daily subcutaneous
dase of 24 the first

Ccatheter,
mgin 24 h, plus fixed dose of heparin

PRIMARY OUTCOME

48 hand then oral anticoagulation

ratio 30 9.3t 3 me between the groups

Patients with RV/LV ratio >0.9 at 3mo

Cathater-directed Anticoagulation
thrombolysis manotherapy
43% 12.8%
Ca is: 20f 3%)
8%)

an imagng core labosatory

Odds ratio, 0,31 35% €1, 0.06-163: = 24

_ CDT+anticoagulation, n=46 | Anticoagulation, n=39 m

Baseline hs troponin ng/L 169.9 168.1
RV/LV ratio 1.2 1.2
Obstruction score 55.1 55.2
72h RV/LV ratio>0.9 13/48 (27%) 24/46 (52.1%) 0.01
3 month unrecovered RV 3/46 (6.2%) 11/39 (28.2%) 0.009
PE related mortality 3 month 0 2/46 (4.3%) 0.34
Sadeghipour e: al., Catheter-Directed Thrombolysis vs Anticoagulation in Patients With Acute Inter! It High-risk Pulm¢ y The CANARY Clinical Trial, JAMA Cardiol. 2022;7(12):1189-1197
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Reference, year Group No. of patients Massive Submassive Age, y Male sex Thrombolytic dose, mg Infusion time, h
Lin etal,” 2009 SCDT 14/25 (56) 14425 (56.0) 0/25 (0.0) 62.0+ 160 7/14 (50.0) 254 +53 267 + 8.6
USAT 11/25 (44) 11/25 {44.0) 0/25 (0.0) 5%.0+17.0 5/11(45.5) 172+24 17.4+£52
Kuo etal,’ 2015 SCDT 63/92 (69) 28/92 (27.7) 35/92 (38.0) 2564117 208+ 115
USAT 29/92 (31) 0/92 (0.0) 29/92 (31.5) 6032149 53/92(52.9) 303491 232+ 81
Liang et al,” 2016 SCDT 27/63 (42.9) 6163 (9.5) 21/63 (33.3) 5714175 10/27 (37.0) 2324137 23.7 + 139
USAT 36/63 (57.1) 2/63(3.2) 34/63 (54.0) 606+ 128  17/36(47.2) 2754129 154+ 53
Graif et al, ' 2017 SCDT 36/60 (60.0) 5/60 (8.3) 31/60(51.7) 591114 20/36 (55.6) 336139 304 £126
USAT 24/60 (40.0) 3/60 (5.0} 21/60 (35.0) 53.3+18.0 11/24 (45.8) 271+£13 239+ 88
Racetal,'' 2019 SCDT 33/70 (47.7) &/70 (8.6) 25/70(35.7) 574127 15/33 (45.5) 247 x12.2 13339
USAT 37/70 (52.9) §/70 (7.1) 34770 (48.6) 65.2+12.8 22/37 (59.5) 25163 13332
Rothschild et al,'” 2019 SCDT 36/98 (36.7) 4/98 (4.1) 32/98 (32.7) &0.4 £ 15.7 17/36 (47.2) 287 £140 229+ 145
USAT £2/98 (63.3) 3/98 (3.1) 59/98 (60.2) 57.7 £ 154 30/62 (48.4) 344173 3M5£173
Allen et al,'” 2021 SCDT 23/54 (42.6) 0/54 (0.0} 23/54 (42.8) &0.04+23 11/23 (47.8) 230408 12.0 £ 04
USAT 31/54 (57.4) 0/54 (0.0} 31/54 (57.4) 59.04+ 25 15/31 (48.4) 200+08 11.0+£05
Avgsrinos et al,'” 2021 SCDT 41/81 (50.6) 0/81 (0.0} 41/81 (50.6) 55.0+ 140 20/41 (48.8) 18070 14.0 £ 50
USAT 40/81 (49.4) 0/81 (0.0) 40/81 (49.4) 52.0+ 130 23/40 (57.5) 190+7.0 14.0 £ 60
Combined SCDT 273/543 (50.3) 63/273 (23.1) 210/273 (76.9) 58.7 +13.6 1004273 (47 .6) 2534108 205+ 101
USAT 270/543 (49.7) 24/270 (8.9) 246/270 (%1.1) 5814139 123/270(51.0) 251498 197 +£82

A Change in PASP C Change in RV/LV Ratio
scoT SAT Mean Difference SCoT AT Mean Difference
Study or Subgroup _Mean _ SD Total Mean  SD Total Weight Year 1V, Random, 95% CI Study or Subgroup _Mean SD_Total Mean SD_Total Weight Year 1V, Random, 95% CI
Craf et @ -126 84 36 -115 128 24 39.6% 2017 Rothschild et al 058 04167 36 -045 03413 62 44.9% 2019 o
Rothschild et al -14.7 2087 36 -108 1877 62 25.4% 2019 Allen et al 04,072 31..13.2% 2021
Allen et &l -8 12 23 -13 12 31 35.0% 2021 Avgerinos et al 059 042 40 418% 2021 ——
Total (95% CI 95 117 100.0% Total (95% CI) 100 133 100.0% e
Heterogenetty: Tau? = 7.35; Chi¥ = 3,24, Of = 2 (P = 0.20), F = 38% 5 - i = Tau? = 0.00; Chi* = 0.79, df = 2 (P = 0.67) ' = OX b0 o503
Test for overall effect: Z = 0.13 (P = 0.90) ‘ Favors SCOT Favors USAT ‘ Test for overall effect: 2 = 2.98 (P = 0.003) Favors SCOT  Favors USAT
Bruno et al., A Met: lysis of Versus L Assisted Catheter-Directed Tl is in the of Acute y It ournal of the Society for Cardiovascular Angiography & Interventions 2

(2023) 100514

N,
W)
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SUNSET PE

/ VS.

/ et

— 81 Patienten
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Patients with submassive PE
1:1 Randomization

CT Obstruction Index
Reduction

80% A p=077
o 73%
Ultrasound Standard 60%| AL 2% 2%
Assisted Catheter - =
Thrombolysis Thrombolysis 40% - 50% o
(USAT, n = 40) (SCDT, n = 41)

CTA within 48h 20% +
0% -

USAT SCDT
m Pre-CDT m Post-CDT

Thrombus reduction

— prospektiv, randomisiert, multizentrisch Avgerinos, E.D. et al. J Am Coll Cardiol Intv. 2021;14(12):1364-73.

— RV/LV Ratio>1

— USAT vs. SCDT

— intermediate high risk Pulmonalembolie RV/LV ratio reduction

USAT SCDT
n=40 n=41
Secondary outcomes

0.37+0.34 0.59+0.42 0.01

Trial Compari Versus L

Assisted Thrombolysis for " v Emboli

VOL. 14, NO. 12, 2021
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Intermediate or

high-risk PE

.

S
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In-hospital death

3 High risk
Y ? OR 0.83 (95% Cl 0.80-0.87)

<«

Catheter-based therapy
(CDT or mechanical
thrombectomy)

Intermediate risk
OR 0.76 (95% Cl 0.70-0.83)

T

90-day all-cause
readmission

9 High risk

HR 0.77 (95% C1 0.71-0.83)
Intermediate risk

90-day VTE-related

readmission

<«

HR 0.75 (95% C1 0.72-0.79)

. 14903 - 2076 (13.9%) High risk
patients with high-risk PE of high-risk PE HR 0.46 (95% CI 0.34-0.63)
- 42829 - 8824 (20.6%) Intermediate risk
patients with of intermediate-risk PE HR 0.66 (95% C10.57-0.76 )
intermediate-risk PE managed with CBT
y It deathand italization, P HeartJournal (2024) 00, 1-11

Leiva et al., Catheter-based therapy for high-risk or i It risk
P N,

3 »

d |IFIMP 2025-Kathetergestiitzte Thrombolyse
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SEATTLE Il study ™
USCDT in intermediate-risk
and high-risk PE

Tenecteplase versus placebo
in intermediate-risk PE
|

® ULTIMA trial ™

USCDT versus anticoagulation
in intermediate-risk PE

Pruszczyk etal., Percutaneous treatment options for acute

15.04.2025

~/HI PEITHO

® Kroupa et al.™
COT versus anticoagulation
in intermediate-risk PE

|
® CANARY trial™
cor

OPTALYSE PE trial FLASH registry ™™
USCDT in Large-bore
k PE in

RE study"
Large-bore lhmmbeclomy
in

k PE

Aspiration thrombectomy
X PE

in intermediate-risk PE

PEERLESS

Future

PE study ™

a clinical

in

|
© SUNSET sPE trial ™
USCDT versus COT
in intermediate-risk PE

Randomized, controlled
trials
therapies in acute PE

of Inter

Yy
Eurolnterventlon 2022;18:623-e638

Gahnemetal,, Interventlonelle Therapie und

Kopec et al., Role of catheter-di inthe

of acute

erventional

CATN-‘PE‘“ .‘ ﬁ‘)

STORM-PE
TRIAL

by the ESC Working Group on

y Cil and Right v Function and the European Association

fiir die akute Lungenembolie, Kardiologie, https://doi.org/10.1007/s12181-023-00610-7
i Expert opinion of the Polish PERT Initiative, Working Group on Pulmonary Circulation,

of

and Association of Intensive Cardiac Care of the Polish Cardiac Society, Kardiologia Polska, DOI: 10.33963/KP.a2023.0075
!
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HI-PEITHO: Study flow

Heparin Standard oral
7 ’ |
{ Confirmed acute PE 1

I anticoagulation

RVILV 21.0 and positive troponin

EkoSonicE
Elevated risk of early

hemodynamic decompensation:

At least two clinical criteria of severity

. - Heparin

Day 0

Trial Flow Chart iib aus Boston

Low-dose tissue plasminagen
activator alteplase delivered via

Endovascular System

Standard oral

anticoagulation

a clinical

Primary Outcome

L

Day 7

Pruszczyk etal., Percutaneaus treatment options for acute
of Pery C: Inter i Eurolntervention

2022; 18 e623-e638
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HI-PEITHO

— Heart rate =100 bpm

— BP 90-100 mmHg

~ Respiratory rate >20 breaths per minute
- Sa0, <90%

— Comorbi

Imaging

Echocardiography (at least 1):
-RV/ILV>1.0
- TAPSE <16 mm
- Congested IVC

chronic heart failure, active neoplasm

Secondary Outcomes
Secondary Outcomes

RV/LV >1.0
Laboratory

Elevated cardiac troponin levels or NT-proBNP >600 pg/mL,
or serum lactate 2 mmol/L

Day 30-180 Year 1

ic Webinar Panel Discussion ,,HI PEITHO: Are you ready?, https://www.youtube.com/watch?v=QHkX6V-1Ulk am 3.3.2021

by the ESC Working Group on Pulmonary Circulation and Right Ventricular Function and the European Association
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48 a

=—| - Dyspnoe seit 2 Tagen
i - 1 Stock moglich

- Heute Synkope

=je

. - HF 112/min, AF 27, RR 117/82 mmHg, Sattigung 89% bei RL
ﬁiﬁ - Einseitige Beinschwellung Physaiogea
- NEWS 8 Punkte S RN

Respiration rate (BPM) 9-11 12-20 21-24

- CPES Score 6 Punkte Oxygen saturation (%) _ 9293 9495 29
Supplemental Oxygen Yes No
. Temperature (°C) $35 35.1-36 | 36.1-38| 38.1-39 239.1
- lactat:32m g/d I Systolic RR (mmHg) <90 91-100 101-110 [111-219 2220
. Heart rate (BPM) <40 4150 5190 91110 [111130] 2131
- Tro po nin T 34 . 8 n g/l Level of consciousness Voice, Pain,
(AVPU) Unresponsive
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vor Intervention 48h nach Intervention

Kathetergestiitzte Lyse mit 18 mg Actilyse (9 mg/Seite) noch am selben Tag

IFIMP 2025-Kathetergestiitzte Thrombolyse fir Innere Medizin, Kardiologie und Angiologie
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Intermediate-high risk PE

PERT
for management support

‘ Cardiology
Start max 60-90 min ~m Emergency Cardiac
}»-l- after establishing indication for COT | 3 Contraindication Madlcine \ Surgery

for systemic TL 1‘

CDT 2!
’ Hematology

Systemic TL
°

< Start 2-4 hrs after - Pulm [
conpetonst ystic T i [
7~ Interventional ¢ ' pop o . Pharmacy
+ + Rediology ’ L Response Team

Contraindication
for systemic TL

| i £ b, Pulmonary/

[ ¥ Critical Care

Monitoring
&
=

Monitoring

Vascular Vascular
Medicine \ Surgery
Consider CV support
Individual decisions
Pruszczyk et al., Percutaneous treatment options for acute Y i aclinical by the ESC Working Group on y Ci ion and Right V i Function and the European Association
of Cardi Inter i vention 2022;18:623-e638
Gahnem et al,, Interventionelle Therapie und idisziplinal ien fiir die akute Lungenembolie, Kardiologie, https://doi.org/10.1007/s12181-023-00610-7
Kopec et al., Role of catheter-dil iesin the of acute i Expert opinion of the Polish PERT Initiative, Working Group y Circulation, iation of C:

\
and Association of Intensive Cardiac Care of the Polish Cardiac Society, Kardiologia Polska, DOI: 10.33963/KP.a2023.0075
0,
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Hospital CDI volume and outcomes in PE
Nationwide Readmission Database years 2016-2019

1.4 million > Higher hospital CDI volume
"‘::“"‘;":’é‘ mm Il was associated with
acul ul
O i )
—~> 5.6% In Lower In-hospital mortality -..
low-volume
hospitals (1-3
proceduresly) Lower cost %
17.3% in
l P i bliiie Shorter length of stay
hospitals (4-12
37,522 (2.6%) proceduresly)
uuive[d col No difference in bleeding ;
77.1% in
—> high-volume
hospitals (>12
proceduresly)
Sedhom et al., Hospital with catheter-directed intervention for

Low-volume
Moderate-volume
High-volume
B Intracranial hemorrhage (ICH)
Low-volume
Moderate-volume
High-volume
C Non-ICH bleeding events
Low-volume
Moderate-volume

High-volume

analysis,

15.04.2025

A In-hospital mortality

.

—te———

1
Adjusted odds ratio

P outcomes compared with
hospitals with low CDI volume

hospitals with low CDI volume

P HeartJournal: Acute Cardiovascular Care (2022) 11, 684-692

M. Theurl
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First weeks }> At3 mo@ Long term >
6 Management of bleeding risk é Treatment of PE in women 6 Management of bleeding risk Treatment of PE in women
Rule out absolute contra-indications to Estimate bleeding risk in all patients in Counsel women with prior hormonal
Evaluate presence of and treat et
.m.....immilﬁ&f'""”"“" sbnonmal ulerine blesding. considered, e.g. with a validated discontnue anticoaguiant therapy to L
unnecessary prediction scheme, and use this to Toceive thiomboprophylexds in the CTEPH cumulative incidence
a future pregnancy. 4%
“ Cancer screening ﬁ Goaorgt’:“ :::" 'ﬁl.r'd Treatment of PE in women 5 Management of bleeding risk 3%
n 2 ing in patients wit Consider limited treatment duration Re-assess bleeding risk on a regular %
pationts with unprovoked PE: medical unprovoked PE, in particiar in case of after hormonal Dasls, 2.0 whki » Vaboted praciiion,. ! Echocardiographic criteria
history, 6. aflac the hormonat of new modfiable risk factors or a drastic 1%
aboratory tests. pregnancy complications, autoimmune has | between bleeding fsk ciasses. * RV basal diameter
dseases or age <50 years Ensure drug adherence. 0% ! uml RA
= - 0 1 * TAPSE
Treatment of PE in women m 603‘::',:' g ol ‘,'ll.r'd Post-PE syndrome .@E Sport, lifestyle & travel Follow-up (years)
Homonel corwaceptyes e by i for genetic Counsel PE patients who discontinued
o pidmledd o o sl Sonbeetie. syndrome. Rule out CTEPH In all slockings o prophjactcdosed R Median time to CTEPH diagnosis
uterine bleeding. m(nrnnxmw o
129 days
?ﬁ' Sport, lifestyle & travel 6 Management of bleeding risk Post-PE syndrome % Sport, lifestyle & travel
Encourage stepwise resumption of o evastor Seroon | | Consider psychological support or Support PE patients in maintaining a Cumulative incidence
regular hospital oo ercistor patients with incomplete functional healthy lifestyle including adequate
discharge. Routinely assess sexual bleeding. recovery due to anxiety or depression. physical activity. CTEPH 2.3% (95% CI 1.2-4.4%)
‘problems and apply sexual counseling. \ )
?, Sport, lifestyle & travel %_ Sport, lifestyle & travel ‘ Cardiovascular risk factors Cardiovascular risk factors PPE! 16.0 % (95% C1 12.8-208%) )
- - \—)
” . % s Limit of i tiplatelet
Eneurethat e tight venticeas supw:t_PEmmmmm- Apply validated risk calculators to @%’Wﬁhw
‘andlor air travel i sk, in case of unprovoked After a Therapy,
after a PE diagnosis. smoking. » S e palents continua oral anicoaguiaton
a X

M. Theurl
Universitatsklinik fir Innere Medizin, Kardiologie und Angiologie

12



Zusammenfassung

kathetergestiitze Lyse als additive Therapie

gutes Sicherheitsprofil

kein Benefit USAT vs. SCDT

prospektive, randomisierte Studien notwendig
Zeitfaktor entscheidend

,g8aps in evidence”

PERT = komplexe Lungenembolien (NEWS, CPES)

Nachsorge

M. Theur!

15.04.2025

IFIMP 2025-Kathetergestiitzte Thrombolyse Universitatsklinik fur Innere Medizin, Kardiologie und Angiologie

DANKE FUR DIE AUFMERKSAMKEIT !

Markus.Theurl@tirol-kliniken.at
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Physiological
Parameters

Respiration rate (BPM) 9-11 12-20 21-24
Oxygen saturation (%) 291 92-93 94-95 296
Supplemental Oxygen Yes No
Temperature (°C) 535 35.1-36 36.1-38 38.1-39 239.1
Systolic RR (mmHg) <90 91100 101-110 111-219 2220
Heart rate (BPM) 240 41-50 51-90 91-110 111-130 2131
Level of consciousness Alert Voice, Pain,
(AVPU) Unresponsive
® Kroupa etal. ™
CDT versus anticoagulation
in intermediate-risk PE
SEATTLE Il study ™ 'OPTALYSE PE trial™ FLASH registry ™ @ CANARY trial™
USCDT in intermediate-risk USCDT in Large-bore :mambecmmy COT versus anucoagular-on
and high-risk PE k PE in in

PEITHO trial FLARE study" EXTRACT-PE study™* ® PETRACT™
Tenecteplase versus placebo Large-bore Lhmmbeclomy Aspiration thrombectomy |
in rmelme‘dme-nsk PE in in X PE ® BETULA™
|
© ULTIMA trial™ © SUNSET sPE trial ™ SIPERTO
USCDT versus anticoagulation USCDT versus CDT .
in intermediate-isk PE in intermediate-risk PE ® 5’"“"]""'
FLAME™
|
© PEERLESS™
|
Randomized, controlled =
trials of interventional STRICK P
therapies in acute PE CATHPES
Pruszczyk etal., Percutaneous treatment options for acute Y i aclinical by the ESC Working Group on y Ci ion and Right V i Function and the European Association
of Inter i Eurolnterventlon 2022;18:e623-e638
Gahnemetal., Interventlonelle Therapie und fiir die akute Lungenembolie, Kardiologie, https://doi.org/10.1007/s12181-023-00610-7
Kopec et al., Role of catheter-di iesin the of acute i Expert opinion of the Polish PERT Initiative, Working Group on Pulmonary Circulation, iation of Cardit Int

and Association of Intensive Cardiac Care of the Polish Cardiac Society, Kardiologia Polska, DOI: 10.33963/KP.a2023.0075
!

M. Theurl
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REAL PE

ISTH Definition

jon it!\etm
FlowTriever EKOS
(n=118/682) (n=195/1577)
p=0.0018
[ Ultrasonic Core 3-7% 2_6%
FlowTriever EKOS
(n=25/682) 00167 (n=41/1577)

MonteleoneP. et al., Modern Treatment of Pulmonary Embolism (USCDT vs MT): Results From a Real-World, Big Data Analysis (REAL-PE), Journal of the Society for Cardiovascular Angiography & Interventions 3 (2024) 101192

M. Theurl
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Kardiologie Kongress Innsbruck 2024
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Current Approaches for Acute Pulmonary Embolism

Physiological
Parameters High-Risk PE
I

— Lysis (CDL)

Respiration rate (BPM) 9-11 12-20 21-24
Systemic Thrombolysis B
Oxygen saturation (%) 291 92-93 94-95 296 Factors Favoring CDL
Supplemental Oxygen Yes No * « More distal PE
Temperature (°C) 235 35,1-36 36.1-38 38.1-39 39,1 If failed or _(omraindicalion to * More acute thrombus
i ( 2 = o 220 systemic thrombolysls
S lic RR (mmH, < 1-100 101-110 111-219 z -
ystol &) l—— Catheter-Directed Therapies (CDTs)
Heart rate (BPM) =40 41-50 51-90 91-110 111-130 2131 If clinical deterioration despite S
Level of consciousness Alert Voice, Pain, antgcoag_ul:non and high risk of Factors Fa\forlng CBE
(AVPU) Un & " bleeding with systemic thrombolysis + More proximal PE
u * « More subacute thrombus
Anticoagulation « Need to avoid thrombolytic
|
. Intermediate-to-Hig L—» Embolectomy (CBE)
Firtomessm oo
SEATTLE Il study™ 'OPTALYSE PE trial™ FLASH registry ™ = © CANARY trial ™
USCOT in intermediate-risk USCOTin cor
and highisk PE P
2015 2016 2017 2018 2019 2020 2021 2022 Future
PEITHO trial FLARE study" EXTRACT-PE study™ # PE-TRACT™
Tenecteplase versus placebo )
initarmedite sk PE 3 in : o seruLa®
© ULTIMA trial™ © SUNSET sPE ial ™ © HLPEITHO=
Iitamedasre inarmeiat sk PE © sTRATIFY*
FLAME™
. X o PEERLESS™
e
therapies in acute PE S
Pruszczyk etal., Percutaneous treatment options for acute aclinical by the ESC Working Group on y Ci and Right v Function and the European Association

Yy
Eurolnterventlon 2022;18:623-e638

of Inter
Gahnemetal., Interventlonelle Therapie und fiir die akute Lungenembolie, Kardiologie, https://doi.org/10.1007/s12181-023-00610-7

Kopec et al., Role of catheter-di iesin the of acute i Expert opinion of the Polish PERT Initiative, Working Group on Pulmonary Circulation, iation of Cardit Int
and Asso:latlon of Intensive Cardiac Care of the Polish Cardiac Society, Kardiologia Polska, DOI: 10.33963/KP.a2023.0075

M. Theurl
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Sailersymposium Graz 2024

Recommendations high risk

Set-up of a multidisciplinary team and a pro- gramme for the management of high- and (in lla C
selected cases) intermediate-risk PE should be considered, depending on the resources and
expertise available in each hospital.

Die Festlegung der optimalen Therapiestrategie bei Patienten mit akuter Lungenembolie und hohem Risiko sollte
individualisiert und im interdisziplindren Konsens erfolgen. (Empfehlungsstarke: 1, starker Konsens)

OUTSIDE HOSPITAL
EMERGENCY 9 PURGEREGRIERIEIE TRANSFER
DEPARTMENT ".‘

PERT FELLOW.

HSTOR PHISEAL EXAM, LABOHATORY,
ECG. TTE, LE DOPPLERS,

& Emergency
Medicine Y
1

‘ Cardiology
Cardiac
\ Surgery

|

| i A Pulmonary/
¥ | ] .Hematology ¥, Critical Care
[ o] & 2
= - Pulmonary —
(&ﬁ &] 3 In:{ear\éi;gg;al [ Embolism Pharmacy
' L Response Team
1 ]
sorgical
2 Medicine \ Surgery
etal., Pul y Emboli Team: Call Burden or a Valuable Learning Opportunity?, JACC. 2021 Apr, 77 (13) 1691-1696
Hobohm et al., Pulmonary embolism response team (PERT) implementation and its clinical value across countries: a scoping review and met: , Clinical hin Cardiology (2023) 112:1351-1361

PERT Consortium Handbook of Pulmonary Embolism 2025

OGP/OGTC Jahrestagung 2024

M. Theurl
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Fall #1

O
w 32a

| - Transferierung an den Schockraum der Notaufnahme “schockierter Patient”
.| - Vor3Tagen Riickflug aus den USA
- Keine Komorbiditaten, positive Familienanamnese hinsichtlich venéser Thromboembolie

.. - HF 126/min, AF 27, RR 85/52 mmHg, Sattigung 61 O, 93%
M - Einseitige Beinschwellung

- NEWS Score 12 Punkte

i
- lactat: 32 mg/dl
I - TroponinT 34.8 ng/I

M. Theurl
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Fall #2

[ ]
% 72 a

| - Progrediente Dyspnoe seit einer knappen Woche, heute Syn
.| - 8stiindige Busreise vor 10 Tagen
- Subst. Hypothyerose, DM Il

- NT-pro BNP 5295 ng/|
- TroponinT 32 ng/I

- HF 103/min, AF 22, S&ttigung bei RL 88%, RR 87/56 mmHg
- Lactat 22 mg/dI
NEWS Score 9 Punkte

M. Theurl
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DIAGNOSIS OF ACUTE PE

Anticoagulate

‘@ Patients analyzed for CTEPH
‘C) Patients analyzed for PPEI

.\FGLLOW-UF AT 3-6 MONTHS‘_|

.
l_(D“Nmuardl‘u'ﬁnudurnl |IM]7

E 21 present:

ASSESS
Risk factors for CTEPH?

TTE:
Determine probability of PHE
L

v v v 0 1 2
Low Intermediate High Follow-up (years)
\ O cion i o GTEPH dognoss
None CONSIDER: . None Median time to CTEPH diagnosis
Present | 1) Elevated NT-praBNP present present o
2) Risk factors for CTEPHE 129 days
3) Abnormal CPET results®
Cumulative incidence
and secondary preptrko: TEPH 2.3% (95% C1 1244%) )|
‘advise to return if
symptoms
( PPEI 160 % (95% CI 12.8-208%) ')
Refer to PH/CTEPH expert
centre for further diagnostic
work-up
S.V. etal., 2019 ESC for the di is and of acute i in with the y Society (ERS), p Heart Journal (2019) 00, 1-61

Valerio et al., Chronic thromboembolic pulmonary hypertension and impairment after pulmonary embollsm the FOCUS study , European Heart Journal (2022) 43, 3387-3398

M. Theurl
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> At diagnosis }

First weeks }> At3 mnﬂg

4

Long term

of risk ﬁ of PE in women 6 Management of bleeding risk Treatment of PE in women
Rule out absolute contra-indications to Estimate bleeding risk in all patients in Counsel women with prior hormonal
Evaluate presence of and treat
anticoagulant treatment, identify optimal whom long-ter PEwho
mw:hbgy.wddww e (e Desdo considered, e.g. with a validated discontinue anticoaguiant therapy fo
b frie antepartum and postpartum period of
a future
a Cancer screenin Genetic & acquired Treatment of PE ii
z thrombophilia reatment of PE in women | | 4 Management of bleeding risk
Perform limited cancer screening in APS screening in patients with Consider limited treatment duration b:mlmdhanskmamula'
patients with unprovoked PE: medical mprwd(ndPEhmlnmol .Mw';““ sis, ©.0.
history, phy basic prior arterial or ool action in
laboratory tests. pregnancy dmnw'ﬂbmnulm
diseases or age <50 years Ensure drug adherence.
it Gcnonc & acquired
Treatment of PE in women m" o s Post-PE syndrome % Sport, lifestyle & travel
Hormonal contraceptives can be
conti m:\o:wmmnmogﬁra"m Do not routinely screen for genetic Counsel PE patients who discontinued
treatment to prevent thrombophilia. treatment to use compression
and mitigate the risk of abnormal stockings W dol.d.
fights (>4 hours).

6 Management of bleeding risk
Ensure drug adherence and avoid
relevant interactions.

Post-PE syndrome

?& Sport, lifestyle & travel

resumption of P Consider psychalogical support for Support PE patients in maintaining a
regular sporting activities after ‘and target modifisble sk factors for ‘patients with incomplete functional healthy lifestyle including adequate
. Routinely sexual bleeding. recovery due to anxiety or depression. physical activity.
problems and apply sexual counselling.
?, Sport, lifestyle & travel g_ Sport, lifestyle & travel ‘ Cardiovascular risk factors Cardiovascular risk factors
(] -
Ensure that the right ventricle has Support PE patients in maintaining a Apply validated risk calculators to Limit period of overlapping antiplatelet
ecaversd beforssirenuous exerci healthy lifestyle including adequate ‘systematically assess cardiovascular fenficosquient o). in patients with
are resu and cs
oo i ravl e rosumod shoty | | physcl actiy S | mmwm%
a 3

Klok et al., Optimal follow-up after acute pulmonary embolism: a position paper of the European Society of Cardiology Working Group on y Cil
Society of C
-

and Right
Heartlaurnal (2022) 43, 183-189

Function, in collaboration with the European

gy Working Group is and Vascular Biology,

by the pi y Society,

M. Theurl
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FLASH REGISTRY: Real-world PE patient population

92.1%
Intermediate risk

800 patients
50 US sites

19%
High risk

32.1%
Thrombolytic contraindication

25.9%
Depressed cardiac index at baseline*

rovements

48-hour mortality and safety outcomes

1.8% 0.3% 0

Major adverse events All-cause mortality Device-related serious adverse events

On-table haemodynamic im|

18.9%

Mean increase in cardiac index**

7.6 mmHg

Mean drop in mean PA pressure

48-hour effectiveness outcomes
87.4%

Decreased supplemental oxygen requirements

14.5%
No/mild RV dysfunction

61.2%

Mean reduction in dyspnoea score

Hospital stay

91.7% 3.0 nights 62.6%
Did not receive thrombolytics Median postprocedural hospital LOS No postprocedural overnight ICU stay

30-day mortality and readmissions

0.8% 6.2%

All-cause mortality All-cause readmissions

FlowTriever Catheter
Part of the FlowTriever System

Figure C: Thrombus removed

registry in y Euro 2023;18:1201-1212

Toma et al., Acute outcomes for the full US cohort of the FLASH

M. Theurl
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|

FlowTriever Arm Context Arm Prior Therapy Arm*
Other non-FlowTriever Lower-risk PE treated with

therapies as primary advanced therapy but
treatment progressed 1o high-risk PE

“Not shown due 10 low envoment (=1)

Exclusion Criteria

Inclusion Criteria

« 218 years of age + Out of hospital cardiac arrest with Glasgow Coma
* Presenting with high-risk PE Scale <8
« PE determined to be cause of shock « Cardiac arrest with ongoing CPR >30 minutes
+ One or more of the following: * Ci to i.e. heparin or
« Systolic BP <90 mmHg or drop of >40 mmHg for alternative
at least 15 minutes * Hematocrit <28%
+ Need for vasopressor support * Platelets <25,000/uL
+ Resuscitation after cardiac arrest with <30 * INR>8
minutes of CPR and Glasgow Coma Scale >8 * Intracardiac thrombus or clot in transit
. i to agents

History of pulmonary hypertension with systolic PA
pressure >70 mmHg
Chronic medical conditions with <90 days of life

expectancy
COVID-19 positive

Silver et al., Ot in High-Risk Y

Patients L FlowTriever

or Other C Y

M. Theurl

Results From the FLAME Study, Circ Cardiovasc Interv. 2023;16:e013406
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Bailout Clinical deterioration Major bleeding

"M%
. FlowTriever Arm Performance Goal . Context Arm
n=5 '

In-hospital mortality
o
o™ 2 »
205% LGN  Composite Primary Endpoint: 17.0%
“Sgniicanty owes an e perfonmance goal of 32 0% (A< 01
19%
o~ pm— Context Arm Composite Primary Endpoint: 63.9%
. FlowTriever Arm Performance Goal . Context Arm
Silver et al., Outcomes in High-Risk Pulm: Y ism Patients ing FlowTriever ical Tl or Other C y Tl ies: Results From the FLAME Study, Circ Cardiovasc Interv. 2023;16:e013406

N\
N
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Clinical, Functional, and Quality of Life Outcomes After
Computer Assisted Vacuum Thrombectomy for Pulmonary Embolism:
Interim Analysis of the STRIKE-PE Study

STRIKE-PE: Prospective, international, Interim analysis of 150 patients
multicenter study to enroll 600 patients 92.7% with high-risk or intermediate-high-risk PE

Penumbra ENGINE Improvements from baseline to

ST X Primary outcomes
pump with Lightning / 90 days (all P<.001)
Aspiration Tubing
Change in RV/LV ratio Borg dyspnea
e at 48 h (effectiveness) scale

- @ | 2038@57%D

Composite major adverse Overall EQ-5D-5L
3 2.8 event rate (safety) PEmb-QolL index value
- s
N e N
Acute PE <14 days S ' 2.7% (4/150)
RV/LV ratio 20.9 T ——

Journal of Vascular and ‘ VI R
Interventional Radiology

Interim Analysis of the STRIKE-PE Study, J Vasc Interv Radiol 2024; 35:1154-1165

nnere Medizin, Kardiologie und Angiologie
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Recommendations high risk PE

Surgical pulmonary embolectomy is recom- mended for patients with high-risk PE, in whom lla C
thrombolysis is contraindicated or has failed.

Bei Kontraindikationen gegen eine indizierte systemische Thrombolyse oder bei Versagen einer systemischen
Thrombolyse sollen endovaskuldre oder chirurgische Reperfusionsverfahren als therapeutische Alternative erwogen
werden. (Empfehlungsstdrke: ™1, starker Konsens).

Improvement in Post-Operative
Right Ventricular:
Left Ventricular Ratio
s 2
18
;‘; 5§16
14
2 Eg 12
€ £
£ 2508
o £2 05
500
s 02
o o
Massive Submassive Masshe Submassive
Improvement in Improvement in Post-Operative
Post-Operative Pulmonary Ventricular
Artery Systolic Pressure Fractional Area Change
%0 60
sl 1 peoos p<00s solp<00s pe00s
260 w0
Z s0
s #30
10 20
0
2 0
0 o

Massive Submassive Massive Submassive
W Pre-Operative W Post-Operative
Goldberg 1.8. et al. ) Am Coll Cardiol. 2020,76(8):903-11.

M. Theurl
OGP/OGTC Jahrestagung 2024 Universitétsklinik fir Innere Medizin, Kardiologie und Angiologie

Recommendations high risk PE

ECMO may be considered, in combination with surgical embolectomy or catheter-directed llb C
treatment, in patients with PE and refractory circulatory collapse or cardiac arrest.

Non-refractory cardiac arrest n=8 H 7 deaths
Refractory cardiac arrest n=6 H 6 deaths

ECMO + Fibrinoalysis
N=14

ECMO & surgical
embolectomy
N=10

Non-refractory cardiac arrest n=9 ’—A 7 deaths
Refractory cardiac arrest n=1 ’—)'( 0 deaths

Cardiac Arrest
(N=39)

Non-refractory cardiac arrest n=4 }—)-‘ 4 deaths J
ECMO alone
N =15 N
- Refractory cardiac arrest n=11 10 deaths |

Meneveau et al., Outcomes after extracorporeal membrane oxygenation for the treatment of high-risk Y i a i e series of 52 cases, European Heart Journal (2018) 39, 4196-4204

M. Theurl
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B Thrombolysis + VA ECMO versus no Thrombolysis + VA ECMO C  Embolectomy + VA ECMO versus no Embolectomy + VA ECMO
Association with In-hospital mortality Association with In-hospital mortality
Odds ratio (95% C1) Odds ratio (95% C1)

* ’ * 0.60 (0.43-0.85), P=0.003 * 0 * 0.50 (0.41-0.61). P<0.001

0.4 1 2 0.4 1 2
< > < >
e of Thrombolysis + VA ECMO Use of Thrombolysis + VA ECMO is e W+ VA ECMO | se of lectomy + VA ECMO
associated with lower risk of in. associate h higher risk of in 35S0 hlower risk of in A550C hhigher risk of in
hospital mortality in comg hospital mortality in ¢ t hospital mortality |

rison hospital mortality ir

no use of Thrombolysis

ents under

Davis et al., Current status of ECMO for massive Y i Front. Cardi Med. 10:1298686
George et al., Extracorporeal ion for large y emboli, PROC (BAYL UNIV MED CENT) 2023;36(3):314-317
Hobohm et al., Clinical use and outcome of extracorporeal membrane oxygenation in patients with pulmonary embolism , RESUSCITATION170(2022)285-292

M. Theurl
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Recommendations high risk PE Lev

It is recommended that anticoagulation with UFH, including a weight-adjusted bolus C
injection, be initiated without delay in patients with high-risk PE.
Systemic thrombolytic therapy is recommended for high-risk PE. - B

Patienten mit Lungenembolie und hohem Risiko bzw. hamodynamischer Instabilitdt sollen ohne zeitlichen Verzug
einer Reperfusionsstherapie — vorzugsweise einer systemischen Thrombolyse — zugefiihrt werden.
(Empfehlungsstarke: T, starker Konsens)

1. 10 mg Actilyse als Bolus, 90 mg iiber 2 h
2. 0.6 mg/kg KG (max. 50 mg) liber 15 min.

Thrombolysis Control M-H. Odds Ratio
Study events Total Events Total OR (95%Cl) Weights
1 - Studies including high-risk PE i
UPET (1970) 6 82 7 78 —— 0.80 (0.26; 2.50) 16.0%
Ly (1978) 1 14 2 1" —_— 0.35 (0.03; 442) 5.0%
Dotter (1979) 1 18 2 16 —_— 0.50 (0.04; 6.17) 4.4%
Jerjes-Sanchez (1995) 0 4 4 4 —— 0.01 (0.00; 0.77) 9.8%
Fixed effect model 8 115 15 109 _ 0.48 (0.20; 1.15) 352%
Heterogeneity: 1°=22.2% H
r T T T T 1
0.01 01 0512 10 65
Favours thrombolysis Favours control
Jerjes-SanchezC et al., i and heparin versus heparin alone in massive y embolism: a randomized trial. J Thromb. Thrombolysis 1995;2:227-229.
Marti et al., Systemic thrombolytic therapy for acute pull y embolism: a ic review and meta-analysis, European Heart Journal (2015) 36, 605-614

M. Theurl
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Tenecteplase Placebo Odds Ratio
(N=506) (N=499) (95% CI)

Outcome No. (%) No. (%) P Value

Primary outcome 13 (2.6) 28 (5.6) 0.44 (0.23-0.87) 0.02

Death from any cause 6(1.2) 9(1.8) 0.65 (0.23-1.85) 0.42

Hemodynamic decompensation 8(1.6) 25 (5.0) 0.3(0.14-0.68) 0.002
(N=506) (N=499) (95% CI)

Outcome No. (%) No. (%) P Value

Bleeding between randomization and day 7

Major extracranial bleeding 32 (6.3) 6(1.2) 5.55 (2.3-13.39) <0.001

Minor bleeding 165 (32.6) 43 (8.6)

Major bleeding 58 (11.5) 12 (2.4)

Stroke between randomization and day 7 12 (2.4) 1(0.2) 12.10(1.57-93.39) 0.003

Ischemich stroke 2 (0.4) 0

Hemorrhagic stroke 10 (2.0) 1(0.2)

lysis for Patients with Intermediate-Risk Pulmonary Embolism, NEJM 370;15, 2014

M. Theurl
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B Major Extracranial Bleeding

Tenecteplase  Placebo P Value for
Subgroup (N=506) (N=499) 0Odds Ratio (95% CI) Interaction
no. of events/total no. (%)

Age 0.09

<75 yr 14/344 (41)  5/335 (L5) R a— 2.80 (1.00-7.86)

>75yr 18/162 (11.1)  1/164 (0.6) —_— 20.38 (2.69-154.53)
Sex 0.13

Male 11/242 (4.5)  4/231 (1.7) - 2,70 (0.85-8.61)

Female 21/264 (8.0)  2/268 (0.7) - 11.49 (2.67-49.53)

011 1.0 16.0 Y 106.0 ]‘00‘0.0
Tenecteplase Better Placebo Better

A Death or Hemodynamic Decompensation

Tenecteplase Placebo P Value for
Subgroup (N=506) (N=499) Odds Ratio (95% Cl) Interaction
no. of events/total no. (%)
Age 0.36
<75 yr 6344 (L7)  17/335 (5.1) —_— 0.33 (0.13-0.85)
>75yr 7/162 (43)  11/164 (6.7) — 0.63 (0.24-1.66)
Sex 0.90
Male 7/242 (29)  14/231 (6.1) B — 0.46 (0.18-1.16)
Female 6/264 (23)  14/268 (5.2) — 0.42 (0.16-1.12)
0:1 10 16.0
Tenecteplase Better Placebo Better

Meyer et al., Fibrinolysis for Patients with Inter! It Risk Pul Y If NEJM 370;15, 2014
\
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Table¢
Tab FlowTriever Arm Context A
(n=53) (n=61)
St
Vol Reason for high-risk PE:
= + Systolic BP <90 mmHg or decrease of >40 mmHg for 15 minutes 34 (64.2%) 31 (50.8%
» Need for vasopressor support 32 (60.4%) 46 (75.4%
C I » Resuscitation after cardiac arrest with <30 minutes of CPR and 11 (20.8%) 20 (32.8%
Glasgow Coma Scale >8
SCAI shock stage
A 2 (3.8%) 1(1.6%)
B 11 (20.8%) 6 (9.8%)
Noh C 29 (54.7%) 22 (36.1%
=3 D 5(9.4%) 12 (19.7%
el E 6 (11.3%) 20 (32.8%
i PE Location
« Central 49 (92.5%) 40/53 (75.5¢
» Lobar 36 (67.9%) 36/53 (67.9¢
SCAI » Segmental 27 (50.9%) 25/53 (47.2¢
/
B 11 (20.8%) 6 (9.8%)1
. 29 (54.7%) 22 (36.1%)

% %m Poor Candidates for EHI H"
¢ Marhaniral Thramhartamu |

Prmary Endpoint  rgest interventional trial in high-risk PE
e - ombectomy with FlowTriever was associated with

+ Bailout to alternate thrombus removal strategy 'ence of meaningfu' in.hospital advefse dinica'

« Clinical deterioration
« Maijor bleeding

ey Enpaines  ilout, clinical deterioration, major bleeding
Safety’ - d with remarkably low mortality
« Primary endpoint components, stroke, device-
related complications, and access site injury ,90/0
Utility measures:
» Hospital and ICU stay, ECMO use, time to 50/0
extubation, and discharge location
* LUIIEXL AT <9.5%
B 11 (20.8%) 6 (9.8%)1

29 (54.7%) 22 (36.1%)

~n
%‘ ?l@l Poor Candidates for tnl x

Marhaniral Thramhartamu
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> At diagnosis }> First weeks >> At3months}> Long term >

of ing risk
Ruh out absolute contra-indications to

4} of PE in women

6 Management of bleeding risk

Treatment of PE in women

anticoaguiant treatment, identify optimal Evaliiata pressnce of and ireat m’!.‘.'.'l?mm"“ e piaa el ) e e
anticoagulant strategy, avoid abnormal uterine bleeding. cor 0. witha s discontinue anticoaguiant therapy to
interventions. and use this to receive thromboprophylaxis in the
‘unnecessary o R
a future pregnancy.

& Cancer screening

Perform limited cancer screening in

a‘; Genetic & acquired
it thrombophilia
Consider APS screening in patients with

4} Treatment of PE in women
Consider limited treatment duration

A Management of bleeding risk
Re-assess bleeding risk on a reqular

patients with unprovoked PE: medical unprovoked PE, in particular in case of after hormonal cont Dasis S0 witi 8 valmied praaion.
rmnwxmmmdm prior arterial or i PE, after the hormonal o!mrm&‘uar&hmaadrlﬂc
laboratory tests. pregnancy
diseases or age <50 years Enun drug adherence.
] Genetic & acquired b
Treatment of PE in women ;' ‘thrombophilia Y Post-PE syndrome %‘,‘ Sport, lifestyle & travel
Hormonal contra can be S
continued during anticoagulant Do not routinely screen for genetic Perform cardiopulmonary exercise Counsel PE patients who discontinued
treatment to prevent pregnancy thrombophilia. testing in pllhnll with post-PE treatment to use compression
‘and mitigate the risk of abnormal syndrome. Rule out CTEPH in all PE stockings or prophylactic dosed
uterine bleeding. symptoms of n fong-haul air

% Sport, lifestyle & travel

s Management of bleeding risk

Ensure drug adherence and avoid

%{_ Sport, lifestyle & travel
-

Encourage stepwise resumption of Consider psychological support for Support PE patients in maintaining a
rogular sporting actviles afer hospial | | T ot SV eracions. Swen || patiens withincomplete unctional heaithy ifestyle including adequate
discharge. assess sexual bleeding. recovery due to anxiety or depression. physical activity.
problems and apply sexual counselling.

%, Sport, lifestyle & travel %, Sport, lifestyle & travel ‘ Cardiovascular risk factors Cardiovascular risk factors

= -
e Limit period of atelet
Emure that the right ventricle ":ﬂ’ﬂ oy z.mnlrs peu:m in 3‘;3'5;?.".& a Apﬂy validated risk alnulalar:‘l:‘ - ,.’;‘ue;’:“gum ‘,’r',’mw ,;‘“m.m o
mmmmmnmﬂwﬂy physical activity and cessation of mymmduwovahd hvlmhwwnw.
after a PE diagnosis. smoking. M ﬁ@ﬂ oral anticoagulation
i a .

p after acute pul y

is and Vascular

a position paper of the European Society of Cardiology Worki

y Society,

ing Group on Pulmonary Circulation and Right
Heart Journal (2022) 43, 183-189
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Recommendations high risk PE m

Surgical pulmonary embolectomy is recom- mended for patients with high-risk PE, in whom
thrombolysis is contraindicated or has failed.

Bei Kontraindikationen gegen eine indizierte systemische Thrombolyse oder bei Versagen einer systemischen Thrombolyse sollen

endovaskulare oder chirurgische Reperfusionsverfahren als therapeutische Alternative erwogen werden. (Empfehlungsstdrke:
M, starker Konsens).

M. Theurl
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Intrakranielle Blutung in der Vorgeschichte TIA innerhalb der letzten 6 Monate

- Ischdmischer Schlaganfall innerhalb der letzten 6 - Orale Antikaogulation

Monate - Schwangerschaft oder Entbindung innerhalb der
- ZNS-Neoplasie mit erhéhtem Blutungsrisiko letzten 7 Tage

- Schweres Trauma, Operation oder Kopfverletzung - Reanimation mit Herzdruckmassage

Unkontrollierte Hypertonie (RRsyst > 180 mmHg)
Schwere Lebererkrankung

Infektitse Endokarditis oder Perikarditis
Osophagusvarizen

Aktive gastroduodenale Ulzera

Akute Pankreatitis

Arterielle Aneurysmata

Kurzlich erfolgte Punktion an nicht
komprimierbarer Punktionsstelle

innerhalb der letzten 3 Monate

- Hamorrhagische Diathese

- Aktive, nach Lyse potenziell bedrohliche Blutung
- Allergie gegen Thrombolytikum

M. Theurl
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M. Theurl
Abteilungsfortbildung BKH St. Johann — Innere Medizin Universitatsklinik fiir Innere Medizin, Kardiologie und Angiologie

25



15.04.2025

Recommendations high risk PE

Systemic thrombolytic therapy is recommended for high-risk PE. _ B

Percutaneous catheter directed treatment should be considered for patients with high-risk PE, in whom lla C
thrombolysis is contraindicated or has failed.

It is recommended that anticoagulation with UFH, including a weight-adjusted bolus injec- tion, be initiated | C
without delay in patients with high-risk PE.

ECMO may be considered, in combination with surgical embolectomy or catheter-directed treat- ment, in patients Ilb C
with PE and refractory circula- tory collapse or cardiac arrest.

Set-up of a multidisciplinary team and a pro- gramme for the management of high- and (in selected cases) lla C
intermediate-risk PE should be considered, depending on the resources and expertise available in each hospital.

Surgicaltreatment

Ecmo Jerjes-Sanchez C, Ramirez-Rivera A, Lourdes Garcia M, Arriaga-Nava R, Valencia S,
Impeall Rosado-Buzzo A, Pierzo JA, Rosas E. Streptokinase and heparin versus heparin
alone in massive pulmonary embolism: a randomized controlled trial. ) Thromb
Thrombolysis 1995;2:227-229.
*adapted from S. V. ini et al., 2019 ESC Guideli for the di is and of acute Y ism developed in ion with the P i y Society (ERS), European Heart Journal

(2019) 00, 1-61 ¢
o Y,

M. Theurl
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A mean rcv/Lv Diameter Ratio
_ wihin 30 days
1.% within 30 days
2 1.13 total 8 (1.6%)
15
1 Gastrointestinal hemorrhage 2 (0.4%)
o5 Head laceration 1(0.2%)
0 °
Pre-Procedure 48h Vascular access site hematoma 4 (0.8%)
SDH (preexistin 1(0.2% 1
B Mean PA Systolic Pressure (mm Hg) (P g) ( u) o
60 e . Prospective col 5 24
50 . . N=489 § °
40 >
30 Age 63 (20-81) =
20
10 BMI>30kE/m1 319 (65.2%) 1
0 Pre-Procedure  Post-Procedure 48h Catheter placement time, h, mean 0.67 (0.37)
Duration thrombolytic therapy, h, mean 10.5 (5.37) °
c Mean Modified Miller Index 0 °
Total r-tPA dose mg, mean 18.1 (7.4) - a -
zm 12.01-20 mg 184 (38.5%) Basdine  Post Procedum
30 15.8
% 4-12 mg 147 (30.8%)
10 Successful placement of catheter 488 (99.8%)
0
Pre-Procedure 48h
Sterling et al., i i i Registry of Ultrasound-Facilitated Catheter-Directed Thrombolysis in Intermediate-High and High-Risk Y i Circ Cardit Interv. 2024;17:e013448
\
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/ Infusion Catheter

.

/ e

/ 4 Uttrasonic Core |

CT Obstruction Index
Reduction

Patients with submassive PE
1:1 Randomization

80% p=0.77
Ultrasound Standard 60% 4 21% 22%
Assisted Catheter & 519
Thrombolysis Thrombolysis 40% 4 50% %
(USAT, n = 40) (SCDT, n =41)
CTA within 48h 20% 1
0%
Thrombus reduction USAT SCDT

m Pre-CDT  m Post-CDT
Avgerinos, E.D. et al. J Am Coll Cardiol Intv. 2021;14(12):1364-73.

M. Theurl
Sailersymposium Graz 2024 Universitétsklinik fiir Innere Medizin, Kardiologie und Angiologie

CENTRAL ILLUSTRATION Primary Efficacy and Safety Endpoint Results of the EXTRACT-PE Trial

Primary Safety All Patients

Major adverse events within

2.0 48 h Clinical Events Committee,  1.7% (2/119) 0.0%4.0%
. pasite of:
27.3% Mean Reduction acemi
Device-related death
16 p <0.0001 Ll 0.8% (1/119) 0.0%-2.5%
g 12 I :‘ﬂ::”“::"g 1.7% (2/m9) 0.0%-4.0% -
= Device-related serious adverse
= events within 48 h Clinical Events  0.8% (1/119) 0.0%-2.5%
S08 5 Committee, a compasite of:
=
Clinical deterioration
St ASh 0.8% (1/n9) 0.0%-2.5%
0.4
Pulmonary vascular injury
=l 0.8% (1/119) 0.0%-2.5% L
0 .
Cardiac injury within
Pre-Procedure Post-Procedure 48h s NjA
© © ¢ —
BasTesction Major adverse events Patients who did not Median indigo Intensive care unit
RV/LV uttin 48 [ receive intraprocedural edurs tine
ratio at 48 h thrombolytics proc
Sista, AK. et al. J Am Coll Cardiol Intv. 2021;14(3):319-29.
= confidence interval LV ~ left ventricular; N/A ~ not applicable; RV = right ventricular.
https:// day.com/articles/2023-feb/li ing-flash-th +. d i hromb. ystem-for-p d

M. Theurl
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LE-Verdacht bei himodynamisch instabilen Patienten

[

keine akute RH'Belasmng Akute RH-Belastung nachgewiesen
nachweisbar

[ CTPA ohne Zeitverzug ] [ CTPA nicht verfiigbar ] ( Bildgebung zum )
durchfihrbar oder durchfiihrbar Embolie-/Thrombusnachweis

x x * nicht moglich oder verfiigbar
[ ] [ ] oo
L LUS und VDUS unauffillig Y,

-

. . sorgfaltige Nutzen-
Embolie/Thrombose nachgewiesen Risik i

LE als Ursache

fior Kreislaufinstabilitat Therapie: Revaskularisation und Antikoagulation

ausgeschlossen*®

* Eine fehlende RH-Belastung kann lediglich das Vorliegen einer hamodynamisch relevanten LE ausschlieBen. Kleinere Embolien sind weiterhin moglich.
Abk.: CTPA = CT ; LE = Lung ;s = ; RH = Rechtsherz; VDUS = venose Duplexsonografie

AWMF-S2k-Leitli

Linnemann et al., Diagnostik und Therapie der tiefen und L

* Mit i der Universi fiir

0GIA Jahrestagung

M. Theurl
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Klinik,

Kemorbiditdt | medizin " medizin
(s)PESI H'x_ .
[ Echo/CTPA: | iy Zenirale
| A-Funkion, Chirurgre | Meldestelle | o1
_(Thrombuslast -
Serumi B Angio- [ Radio- |
s logie | preumo- logie
| oiproene e [ logie
) -
l Troponin T |*
‘ Erneute Risik =
Abschatzung des Mortalitatsrisikos
Intermedidr hach | eessiv

Intermediate-high risk PE
Anticoagulation PERT
! for management support

Start max 60-30 min
atter establishing indication for COT

CcDT

Start 2-4 hrs after -
completion of systemic TL
+
+ =
Consider CV support
Individual decisions

Anticoagulation

. =
[ Antikoagulation
Pruszczyk et al., Percutaneous treatment options for acute Y aclinical by the ESC Working Group on Pulmonary Circulation and Right Ventricular Function and the European Association
of Cardit Inter i Eurolntervention 2022;18:e623-e638
Gahnem et al., Interventionelle Therapie und isziplinéi fiir die akute Lungenembolie, Kardiologie, https://doi.org/10.1007/s12181-023-00610-7
thet i iesin the of acute Expert opinion of the Polish PERT Initiative, Working Group y Cil i iation of Cardit

Kopec et al., Role of

and Association of Intensive Cardiac Care of the Polish Cardiac Society, Kardiologia P
3\
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y
olska, DOI: 10.33963/KP.a2023.0075
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Physiological
Parameters

Respiration rate (BPM) 9-11 12-20 21-24
Oxygen saturation (%) <91 92-93  94-95 296
Supplemental Oxygen Yes No
Temperature (°C) 535 35.1-36 36.1-38 38.1-39 239.1
Systolic RR (mmHg) <90 91-100 101-110 111-219 2220
Heart rate (BPM) 240 41-50 51-90 91-110 111-130 2131
Level of consciousness Alert Voice, Pain,
(AvPU) Unresponsive
# Kroupa et al.”™
COT versus anticoagulation
in intermediate-risk PE
|
SEATTLE Il study™ 'OPTALYSE PE trial” FLASH registry™ @ CANARY trial™
USCDT in intermediate-risk USCDT in Large-bore |hvembeclomv COT versus anhccagulabon
and high-risk PE k PE in in

PEITHO trial FLARE study EXTRACT-PE study™* ® PETRACT
Tenecteplase versus placebo Large-bore Ihrombacmmy Aspiration thrombectomy
in intermediate-risk PE in in sk PE ® BETULA™®
| |
@ ULTIMA trial™ © SUNSET sPE trial © HI-PEITHO™
USCDT versus anticoagulation USCDT versus CDT "
in intermediate-risk PE in intermediate-risk PE ® STRATIFY™
FLAME™
© PEERLESS™

@ Randomized, controlled

trials of interventional STRACPED
therapies in acute PE CATH-PE™
Pruszczyk etal., Pertutaneous treatment options for acute Y i aclinical by the ESC Working Group on Pulmonary Circulation and Right Ventricular Function and the European Association
of Per Inter i Eurolnterventlon 2022;18:e623-e638
Gahnemetal., Interventlonelle Therapie und idis ien fiir die akute Lungenembolie, Kardiologie, https://doi.org/10.1007/s12181-023-00610-7
Kopec et al., Role of catheter-directed iesin the of acute ism. Expert opinion of the Polish PERT Initiative, Working Group on Pulmonary Circulation, iation of Cardi Inter

and Association of Intensive Cardiac Care of the Polish Cardiac Society, Kardiologia Polska, DOI: 10.33963/KP.a2023.0075
\
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- 48 a, mannlich

- Dyspnoe seit 2 Tagen, 1 Stockwerk moglich, Synkope

- RR:117/82 mmHg, HF: 107/min, Sattigung 89% bei RL, AF 24/min
- Lactat: normal, Troponin: 34 ng/ml, NT-proBNP 2147 ng/I

- CT: bilaterale zentrale Pulmonalemoblie

Sailersymposium Graz 2024 iversitatsklinik fiir Innere Medizin, Kardiologie und Angiologie
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Please download and install the Slido o
app on all computers you use \ o7

slido

Fiir welche Therapie wiirden Sie sich
entscheiden?

(D Start presenting to display the poll results on this slide.

- 48 a, mannlich

- Dyspnoe seit 2 Tagen, 1 Stockwerk moglich, Synkope

- RR:117/82 mmHg, HF: 107/min, Sattigung 89% bei RL, AF 24/min
- Lactat: normal, Troponin: 34 ng/ml, NT-proBNP 2147 ng/I

- CT: bilaterale zentrale Pulmonalemoblie

vor Intervention 48h nach Intervention
Kathetergestltzte Lyse mit 18 mg Actilyse (9 mg/Seite) noch am selben Tag
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Vena Cava Filters

Superior
vena cava

Heart

Filter inside
the inferior
1| vena cava
(IVC filter)

Inferior
vena cava

Cross section of the
inferior vena cava
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Kelkar et al., Inferior vena cava filters: a framework for evidence-based use, NONANTICOAGULANT INTERVENTIONS IN VENOUS THROMBOEMBOLISM, Hematology 2020
i f ic Reviews 2020, Issue 10. Art. No.: CD006212.

Cochrane Datab:

of Y

Young et al, Vena caval filters for the p
ini /17609-vena-

filt

https://my. /health/1

Sailersymposium Graz 2024

v -
o-

M. Theurl
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I.d Please download and install the Slido o
sliao app on all computers you use \ o7

Haben Sie in den letzten 5 Jahren die
Implantation eines Vena cava Filter indiziert?

(D Start presenting to display the poll results on this slide.
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Vena Cava Filters

Superior We can draw no fii Sublect Enrollment b Investiator
MRS from the remaining
Heart -
3 Over 50% of IVCFs
/1IN 45% are retrieved.
il WRIR) L _Filter inside n
A the inferior w
Inferior vena cava u i1
il (VC fiten IVCFs have been . i
anticoagulation. .. e
= Cross section of the Despite the availa HHH | :'F‘ﬁ.’..ﬁﬁii\:'l.l\‘\““| I”“ll”
e inferior vena cava " TIT -

patients with acut !77}5;
continue to require '

Kelkar et al., Inferior vena cava filters: a framework for evidence-based use, NONANTICOAGULANT INTERVENTIONS IN VENOUS THROMBOEMBOLISM, Hematology 2020
Younget al, Vena caval f‘lters for the pr of Y ism, Cochrane Datab: f ic Reviews 2020, Issue 10. Art. No.: CD006212.
https://my. /health/1 /17609-vena- filt
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Universitétsklinik fiir Innere Medizin, Kardiologie und Angiologie

Sailersymposium Graz 2024

A VA ECMO versus no VA ECMO B Thrombolysis + VA ECMO versus no Thrombolysis + VA ECMO (C  Embolectomy + VA ECMO versus no Embolectomy + VA ECMO
Association with In-hospital mortality Assoclation with In-hospital mortality Association with In-hospital mortality
Odds ratio (9% C1) Oddsratho (95% C1) Odds ratio (95% €1}

. ’ . 0,60 (0.43-0.85), P=0.003 ¢ @ o 50 (0.41-0.61). P<0.001

Tower riskof in- th lowe

hospital mortality hospital mortaity

Recommendations high risk PE

ECMO may be considered in combination with surgical embolectomy or catheter directed Ilb C
treatment.

Davis et al., Current status of ECMO for massive y If Front. Cardi Med. 10:1298686

George et al., Extracorporeal ion for large y emboli, PROC (BAYL UNIV MED CENT) 2023;36(3):314-317

Hobohm et al., Clinical use and outcome of extracorporeal membrane oxygenation in patients with pulmonary embolism , RESUSCITATION170(2022)285-292

M. Theurl
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Kathtergestitze Verfahren: Lungenembolie mit intermediar-hohem und hohem Risiko
Etablierung eines Pulmonary Embolism Response Teams

Indikation durch kardiovaskuldre Mediziner:innen

Gaps in evidence (u.a. clots in transit)

Andere interventionelle Verfahren mit schlechter Datenlage (Einzelfallentscheidungen)

Randomisierte prospektive Studien

Kelkar et al., Inferior vena cava filters: a framework for evidence-based use, NONANTICOAGULANT INTERVENTIONS IN VENOUS THROMBOEMBOLISM, Hematology 2020
Young et al, Vena caval filters for the p ion of Y ism, Cochrane Datab: f ic Reviews 2020, Issue 10. Art. No.: CD006212.
https://my. ini /health/1 /17609-vena- filt
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Markus.Theurl@i-med.ac.at
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= o s = o e D— - = - attached correct at

FLAME: Trial Design

Prospective, multicenter, non-randomized, parallel group, observational study of high-r

o el

2 I
@[m] Poor Candidates for S
Trial Details Mechanical Thrombectomy

» Specific treatment not dictated

(physician discretion) * Distal or low clot burden ... ... .'.
+ Concurrent, non-randomized enrolli Minor PE
» Patients followed through discharge

45 days * Patients with prior chest irradiation
+ Designed to capture all high-risk —Possible risk of perforation
patients:

» Waiver of consent for unbiase Prior Thera

enroliment
. ] pve Lower-risk PE |
+ Chart review to ensure no hig advanced th
patients were missed progressed to t

‘ Table 3. Efficacy Outcomes. ™ ‘
I 1

’ v ‘ va
| 180 £15 days || 24 £1 months
| |

maximum | maximum maximum v maximum v2
Day -14 -24h -6h Day 0 (T,) 30 min 30 £3 days
|

Fig. 1 uverview or aesign or the FUIMONary tMDOIISM INTerNational | HrUMDOIYSIS (PEI1HU)-3 Trial. ALS, aaverse events; rt, puimonary

embolism, RV, right ventricular; i.v., intravenously; V, visit.
L )
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Obstructive shock Persistent hypotension

Need for cardiopulmonary resuscitation Systolic BP <90 mmHg, or vasopressors required Systolic BP <90 mmHg, or systolic BP drop
to achieve a BP 240 mmHg, either lasting longer than
>90 mmHg despite adequate filling status 15 minutes or not caused by new-onset
and arrhythmia, hypovolaemia, or sepsis

End-organ  hypoperfusion (altered mental
status; cold, clammy skin; oliguria/ anuria;
increased serum lactate)

And RV dysfunction (TTE/CT)

At least one of the clinical manifestations indicate high-risk PE.
BP: blood pressure; CTPA: computed tomography pulmonary angiography; RV: right ventricular; TTE: transthoracic echocardiography

Low Risk
Normotensive: S8 > 50
No RV dysfunction
No myocardial injury
Low mortality rate

1 Intermediate-High Risk
g

Prognosis 1 ,

High Risk

Sustained hypotension: SBP < 90
Systemic signs of shock
Bradycardia

Requires inotropic support

Worsening Characteristics Poor
Prognosis
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Systolic blood pressure, mmHg  129.1(3.3) 122.9(2.6)
Heart rate, beats/min 1026(2.7) 105.0(3.2)
Coexisting conditions Table 2. Study Outcomes in the Study Population
Diabetes 6(13) 9(23)
No. (%)
Hypertension 13(28) 14(36) T nboapiton
Dyslipidemia 5(11) 7(18) Outcorme anticoagulation __ monotherapy 0dds ratio (95% C1) Risk ratio (95%C) P
Coronary artery disease 8(17) £(21) Primary outcome”
e e i e 260) 3 3-mo Echocardiographic RV/LY ratio =0.8  2/46(4.3) 539 (12.8) OR.031(0.06t0169)  033(007t0165) .2
Previous cerebrovascular accident 1 (2) o Other efficacy outcomes
e 16 15) 72-h RV/LY ratio »0.8° 13/48(27.0) 24746 (52.1) OR,034(0.14t0080)  052(03010083) .0
3-m0 Unrecovered RV 3/46(6.2) 11/3928.2) OR.0.18(0.06t00.77)  023(0.07ta0.770) .0
Active malignancy 0 0
v 3-mo0 All-cause mortality* 0748 3/46 (6.5) -6.50 (-13.06 10 6.14) 4
Immobility 23 d 10(23) 9(22)
- Composite of 3-moall-cause mortality 2/48(32) 8/46,(17.3) OR020(00410103)  0.24(00510107) .0
Subaroup Surgery wiithin prior 4 wk 3 3(8) Favors or the primary outcome
(total Ho.) rr=rg 6(13) 5(13) control PE-related mortality" o 2046 (4.3) S435(-1134t0266)  034(007ta165) 3
Age,y Previs sty theraps) s 6(15) Hospitallength of stay, median (1QR), d° 6(5-8) 6(5-8) NA NA a
650530 Bacs bleeding score? 3-mo 6-min Walk test, median (1QR), m' 415(339-455)  368(270-442)  NA N 3
265 (32) e
o Lowrisk 35(76) 31(79) safety outcames’
fewdlaz4) | Intermediaterisk 123 300) BARC type 3 0r 5 1/48(2.1) 0 21(-19106.52) B
Male(61)  Baseline CTPA indices, mean (SEM) CRNME 3/45(6.2) - 6.25(-1531014.03) 4
B Riaht-to-loft ventricle ratio® 1210.1) 12 (0.3) Malor-or nonmajor bleeding 4/43(8.3) o 833(-0.271016.94) NA 2
<30 (48) . . 1.53t014.03) K]
»3007) Anticoagulation W
Diabetes nbolism Thrombolysis (PEITHO) definition for
No (70) ¢ RV recovery was used as follows: (1) RV size (in the
ves (15) oerview) less than 35 mm, (2) pulmonary artery pre
Hypertensi H g, (3)an RV/LY ratio less than 0.9, and (4) the norm
pet Baseline hs ion e lfrent sl he e, s e
q 2 was defined as complete, partial, and na recavery,
=@ troponin ng/L
we (SEM) incidencein 1 group, only sbsohte risk difference
H:ff‘?:: st was only evaluated in 1 center and tested in patie
art rate, _ > follow-up visit and were able to exercise (14 patien
a0 NT-proBNP pg/l- 1804.2 1762.4 ) patients n the anticoagulation-monotherapy graul
<110{39 (SE M ) * counts less than 20 = 10%/pL (20 = 10%/L).
RV/LV ratio 1.2 1.2
AvgerinosE. et al., Randomized Triz .
N Obstruction score 55.1 55.2
72h RV/LV ratio>0.9 13/48 (27%) 24/46 (52.1%) 0.01
IFIMP 202 Kardiologie und Angiologie

35



15.04.2025

Low Risk
Normotensive: SBP > 90
No RV dysfunction

Atem- Kreislauf Schiock Hypotension No myocardialinjury
1 1 Low mortality rate
St"IStand perSIStlerend A ] Intermediate-High Risk
Good — i
Prognosis I 7
RRsys < 90 mmHg RRsys < 90 mmHg ’
Reanimation [~ sohne Katecholamine [~ ebzw. Abfall > 40 mmHg \
«chne Volumenmange! *>15 Minuten \
-
-
High Risk
—1 mit — ohne Sustained hypotension: SBP < 90
(S = = Systemic signs of shock
Bradycardia
Endorgan- Requires inotropic support
Hypoperfusion andere Ursache 58% 90-day mortality
" everanderter mentaler " sArrhythmie, R
Staus, Oligo- Anurie, Hypovolamie, Sepsis >
Laktatanstieg Worsening Characteristics Poor
Prognosis
Linnemann et al., Diagnostik und Therapie der tiefen mbose und L bolie - AWMF-S2k-Leitlinie

Jaff M., Endov:scular'roday, Oktober 2020, Vol. 19, No. 10, Advanced Endovascular Interventions With L
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