
1

Center for Thrombosis und Hemostasis, University of Mainz, Germany
stavros.konstantinides@unimedizin-mainz.de

Stavros V. Konstantinides, MD, PhD, FESC, FRCP(Glasg)

An Overview of Clinical Trials for PE
Will Anyone of Them Move the Needle?

Consultation, lecture honoraria (to institution and personal): Bayer AG, Boston 
Scientific, Daiichi Sankyo, Inari Medical, MSD, Novartis, Penumbra Inc.
Research support (to institution, UMC Mainz): Daiichi Sankyo, Boston 
Scientific, Inari Medical, Penumbra Inc.

2

Disclosures

Ø Guideline recommendations: Current status 2019-2025

Moving the needle in PE Risk stratification in current guidelines (European perspective)

Based on clinical (in)stability, RV imaging, comorbidities, lab findings

Eur Heart J 2019; doi:10.1093/eurheartj/ehz405

Early mortality risk

Indicators of risk

Hemodynamic 
instability

Clinical parameters of 
PE severity/ 

comorbidity: PESI III–
V or sPESI ≥1

RV
dysfunction on 

TTE or CTPA

Elevated 
cardiac troponin 

levels

High + (+) + (+)

Intermediate

Intermediate–high - + + +

Intermediate–low - + One (or none) positive

Low - - -
Assessment 
optional; if 
assessed, 
negative
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Recommendations Class Level

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

I C

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

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

I C

a After hemodynamic stabilization of the patient, continue anticoagulation as in intermediate- or low-risk PE.
UFH = unfractionated heparin.

Guideline recommendations for high-risk PE 2019

Eur Heart J 2019; doi:10.1093/eurheartj/ehz405
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Recommendations Class Level

Recommendations for intermediate-risk PE 2019

Rescue thrombolytic therapy is recommended for patients with 
hemodynamic deterioration on anticoagulation treatment.

I B

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

IIa C

Routine use of primary systemic thrombolysis is not recommended 
in patients with intermediate- or low-risk PE.

III B

Eur Heart J 2019; doi:10.1093/eurheartj/ehz405
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Tenecteplase 
(n=506)

Placebo
(n=499) P value

n (%) n (%)
Primary efficacy endpoint

All-cause mortality or hemodynamic 
collapse within 7 days of 
randomization

13 (2.6) 28 (5.6) 0.015

Meyer G et al, for the PEITHO Investigators. N Engl J Med 2014;370:1402-11 

Efficacy vs. safety of systemic lysis – the PEITHO legacy

Strokes by day 7 12 (2.4) 1 (0.2) 0.003
Hemorrhagic 10 1

Ischemic 2 0

ü Guideline recommendations: Current status 2019-2025

Ø What do recent rials say, what to expect from ongoing trials?

Moving the needle in PE

Jaber W, et al. TCT 2025 & Circulation 2024. doi: 10.1161/CIRCULATIONAHA.124.072364

First major RCT in intermediate-risk PE 2024: PEERLESS STORM-PE - Primary Endpoint: RV/LV Ratio Change at 48 h

RV/LV Ratio CAVT
(N=46)

AC
(N=52) P value

Baseline 1.63 ± 0.36 1.56 ± 0.35 0.397

48 Hours 1.11 ± 0.28 1.32 ± 0.31 <0.001

Absolute 
Reduction* 0.52 ± 0.37 0.24 ± 0.40 <0.001

Between-group difference (95% CI) in reduction: 
∆ 0.27 (0.12, 0.43)

*Pa ired data
O ne patien t in  each arm  had a  0  change in  RV /LV  ra tio  assigned

BaselineBaseline 48 hours 48 hours

1.63 1.56

1.11
1.32

0.0 0

0.4 0

0.8 0

1.2 0

1.6 0

2.0 0

CAVT AC

29.7%
relative reduction

13.1% 
relative reduction

P < 0.001

vs

Lookstein R, et al. Circulation 2025. doi: 10.1161/CIRCULATIONAHA.125.077232

Secondary Safety Endpoint: Major Adverse Events ≤ 7 d

MAE Composite, Components, & Additional Details CAVT 
(N = 47)

AC 
(N = 53) P value

Composite MAE ≤ 7 Days 2 (4.3%) 4 (7.5%) 0.681

Clinical Deterioration Requiring Rescue Therapy 1 (2.1%) 3 (5.7%) 0.620

PE-related Mortality 2 (4.3%) 0 (0.0%) 0.218

Major Bleeding* 1 (2.1%) 1 (1.9%) >0.999

Major Bleeding Requiring Transfusion 1 (2.1%) 1 (1.9%) NA

AC-related MAEs 0 (0.0%) 2 (3.8%) NA

Device- or Procedure-related MAEs 0 (0.0%) NA NA

*Death , c lin ica l deterio ra tion , and m ajor b leed ing a ll occurred in  the sam e CAVT patient. Lookstein R, et al. Circulation 2025. doi: 10.1161/CIRCULATIONAHA.125.077232

Major ongoing trials in intermediate-risk PE
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What We Need: Caveats and Lessons from PEERLESS

Jaber W, et al. TCT 2024 & Circulation 2024. doi: 10.1161/CIRCULATIONAHA.124.072364

HI-PEITHO (NCT04790370)

• Standardized protocol of ultrasound-facilitated CDT 
vs standard of care (anticoagulation alone)

• 544 patients, intermediate-risk (enriched criteria)
• FU: 12 months
• Primary EP: PE-related death or clinical 

decompensation or PE recurrence (7d)
• Secondary: Safety, functional outcomes, CTEPH

PE-TRACT (NCT05591118)

• Pharmaco-mechanical (w lysis) or purely 
mechanical CDT vs SoC

• 500 patients, intermediate risk & RV dysfunction
• FU: 12 months
• Primary EP: Peak VO2 (3m) or NYHA class (12m)
• Secondary: Decompensation, 6MWD, SF-36

PEERLESS II (NCT06055920)

• Large-bore mechanical thrombectomy vs SoC
• 1200 patients, intermediate-risk PE
• FU: 3 months
• Primary EP: Death (30d) à decompensation (30d) à 

rehospitalization (30d) à Tx escalation (30d) à 
Dyspnea (mMRC scale; 2d)

• Secondary: Readmissions, QoL, post-PE impairment

PERSEVERE (NCT05684796)

• Large-bore mechanical thrombectomy vs SoC
• 200 patients, high-risk PE
• FU: 3 months
• Primary EP: All-cause death or cardiac arrest or 

bailout to alternative strategy or major bleeding 
BARC 3b, 3c, 5a, 5b or ECMO in place (7d)

• Secondary: Days outside hosp, QoL, PPEI (3m)

Intermediate-risk PE trials expected 2025-2026 (or 2027)

A reduced dose (0.6 mg/kg; max, 50 mg) of thrombolytic 
treatment (alteplase) for patients with intermediate-high-risk 

acute pulmonary embolism: 
The Pulmonary Embolism International THrOmbolysis trial - 3 

(PEITHO-3)

ClinicalTrials.gov Identifier: NCT04430569

PEITHO-3: 9 countries currently involved

LATEST update: 745 (93%) out of 800 

patients enrolled as of October 31, 2025

- LPI expected March 2026 -

ClinicalTrials.gov Identifier: NCT04430569

Systemic thrombolysis may still have a future

þ It works in everyone (in this risk class) and everywhere
þ It is standardized, does not depend on the operator 
þ It is instituted promptly, works fast
þ It is broadly available
þ It is affordable

Ø The efficacy and safety of the reduced-dose regimen must be 
demonstrated by a major RCT

As an alternative, or in parallel to CDT
ü Guideline recommendations: Current status 2019-2025

ü What do most recent rials say, what to expect from ongoing trials?

Ø New management concepts, not only new catheters or drugs

Moving the needle in PE
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Beyond new devices, drugs: Advance PE risk stratification

Based on clinical (in)stability, RV imaging, comorbidities, lab findings

Eur Heart J 2019; doi:10.1093/eurheartj/ehz405

Early mortality risk

Indicators of risk

Haemodynamic
instability

Clinical parameters of 
PE severity/
comorbidity:

PESI III–V, or sPESI ≥1

RV
dysfunction on 

TTE or CTPA

Elevated
cardiac troponin

levels

High + (+) + (+)

Intermediate

Intermediate–high - + + +

Intermediate–low - + One (or none) positive

Low - - -
Assessment
optional; if
assessed,
negative

2020

1) Age 18-80 years

2) Objectively confirmed acute PE, based on computed tomography pulmonary angiography (CTPA) 
involving at least one main or proximal lobar pulmonary artery

3) Elevated risk of early death/hemodynamic collapse: ≥ 2 of the following:
a) tachycardia: ≥100 bpm (ECG-documented), no hypovolemia, arrhythmia, or sepsis;
b) hypotension: SBP ≤ 110 mm Hg over at least 15 min; 
c) tachypnea/hypoxemia: respir. rate >20 rpm, or SpO2 <90% (PO2 <60 mmHg) 

without supplemental oxygen
4) Right-to-left ventricular (RV/LV) diameter ratio ≥ 1.0 on CTPA 

5) Serum troponin I or T levels above the upper limit of normal (measured by high sensitivity assay)

Am Heart J 2022;251:43-53. doi: 10.1016/j.ahj.2022.05.011

�Enrich the criteria for intermediate-high risk

�Revisit “instability”: harmonize shock / high-risk criteria

Naidu S et al, SCAI SHOCK Stage Classification Expert Consensus Update. J Am Coll Cardiol. 2022;79:933-946 

https://www.mdcalc.com/national-early-warning-score-news

�Integrate kinetics of vital parameters

Ø Currently being validated in 

u Into Trial Outcomes, Inclusion Criteria

Valerio L, et al. Eur Heart J 2022. doi:10.1093/eurheartj/ehac206

�Adequate FU to assess long-term outcomes, PROMs

• “At least one clinical, functional, or biochemical abnormality present in 
334 (38.0%) of the study patients. 

• This rose to 59% when also imaging abnormalities were considered.

• Patients with such abnormalities also had elevated re-hospitalization 
rates and worse QoL indicators, close to those of the PPEI population.”

Ø Evolving process for optimizing the definition 
of different levels of high-risk PE

Ø Integrating clinical, imaging and laboratory 
parameters for early detection and monitoring 
of imminent decompensation

Ø Timely identification of candidates for 
advanced reperfusion treatment

Ø Emphasis on multidisciplinary PE 
management à PERT

G hanem  A , [...], Konstantin ides S . Consensus docum ent o f the  G erm an Card iac Socie ty (DG K). 
Kard io log ie  2023;17:141–159. h ttps://do i.o rg /10.1007/s12181-023-00610-7 

Clinical trials in PE: The needle IS moving!


