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Lungs Receive 100% of Circulation

Original Investigation.
Thrombolysis for Pulmonary Embolism and Risk of All-Cause
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Mortality, Major Bleeding. and Intracranial Hemorrhage
A Meta-analysis

Figure 2.0dds Treated With Therapy-
Thrombolytics _Anticoagulants
No.of No.of  No.of Favors s weigh,

Source Events Patients _Events Patients Thrombolytics | Anticoagulants =
UPETSG T 1970 1 7 78 —- 202
Tibburt et al, 1974 o 13 T2 « . 16
Lyetal 1978 14 FRNTY _— as
Marini et a7 1988 o 2 o 10
Levine et al,”? 1990 PR o 2 _ s
PIOPED,?7 1990 1 i o 4 — . . i
Dalla-Volta et a1,7# 1992 > 2 T RS S a7
Goldhaber etal 2 1993 [ 2 55 016001257  ————a——— 33
Jerges-Sanchez et al,* 1995 o a 4 4 0.03(000:0.40) = 38
Konstantinides et al3 2002 4 s 3 s 1.58(0.35-7.09) —-— 14
TIPES,29 201 o 130 014(000731) 17
Fasullo et al 11 2011 o [ 011(002:0.58) — 03
MOPETT.20 2012 1 3 e 0.35(0.05-257) - 65
ULTIMA, 02013 o 12 013(0006.59) e+ 17
TOPCOAT S 2018 1 1w 108 (0.07-17.53) - 33
PEITHO, 2014 & 9 499 0.66(024-1.82) —-— 208
Total @ 1054 0.53(032-0.88) ps 1000
Heterogenelty:x 3= 16
Overall effect: 7=2.45; 0.00s olt 10 200

o
or@sxC)

Perelman
ool of Medicine

! @jaygirimd 3

Perelman  Chatterjee, etal. JAMA 2014
St

! @jaygirimd 4

Thrombolysis for Pulmonary Embolism and Risk of All-Cause
Mortality, Major Bleeding, and Intracranial Hemorrhage
A Meta-analysis
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[Table 2. Absolute Risk Metrics of Outcomes of Major Interest

TSN No. of Events/No. of Patients, Absolute Event Rate (%) ';‘g#::"’s:‘

(No. of Studies Reporting) Thrombolytic Group Anticoagulant Group Harm P Value
All-cause mortality (16) 23/1061 (2.17) 41/1054 (3.89) NNT = 59 .01
Major bleeding (16)* 98/1061 (9.24) 36/1054 (3.42) NNH =18 <.001
ICH (15) 15/1024 (1.46) 2/1019 (0.19) NNH =78 .002
Recurrent PE (15) 12/1024 (1.17) 31/1019 (3.04) NNT = 54 .003
Age>65y

Net clinical benefit 0.81% (0.65%-1.01%)
’Net clinical benefit for intermediate risk-PE 0.62% (0.57%-
0.67%)

Intermediate-risk PE
All-cause mortality (8)
Major bleeding (8)*

12/866 (1.39)
67/866 (7.74)

26/889 (2.92) NNT = 65 .03
20/889 (2.25) NNH = 18 <.001
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Major Bleeding in Prospective CDL Trials ICH in Prospective CDL Trials
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Half-Dose Thrombolysis: MOPETT Half-Dose Thrombolysis: MOPETT
atient Selection er atient Selection s
W ith Criticisms W ith Criticisms
”mgdgr:tf’pl’sEWI + Trial not registered, not blinded ,,mgdg’fatﬁ!‘PSE"‘" + Trial not registered, not blinded
* >70% thrombus in 2+ lobar or * >70% thrombus in 2+ lobar or
main PA + “Moderate” PE definition main PA + “Moderate” PE definition
+ High-probability V/Q mismatch radiographic, not clinical * High-probability V/Q mismatch radiographic, not clinical
in 2+ lobes in 2+ lobes
¢ PHTN and bleeding outcomes + PHTN and bleeding outcomes
Treatment diverge greatly from other freatment diverge greatly from other
* UFH or LMWH studies > UFH or LMWH studies
* “Safe dose” tPA: 50mg over  “Safe dose” tPA: 50mg over
2 hours (0.5mg/kg if wgt <50 2 hours (0.5mg/kg if wgt <50
kg) kg)
Am J Cardiol 2013;111:273-277 9 @P relman Am J Cardiol 2013;111:273-277 10
Half-Dose Thrombolysis: China VTE Study Half-Dose Thrombolysis: China VTE Study
A o7
. . Outcome
Patient sek_mtlon . « Change in RV function
+ Adult patients with acute PE (echo)
Herr!odynamic instability + Change in lung perfusion
Radiographically “massive” (2+ lobes obstructed) (vIQ)
« Change in pulmonary
Treatment artery obstruction (CTPA)
+ tPA 50 or 100mg (randomized) x2hr
+ LMWH-> warfarin following tPA infusion
Chest 2010;137:254-262 Slide Courtesy: Geoff Barnes, MD 1 Slide Courtesy: Geoff Barnes, MD 12




BIG QUESTION

Reduced-Dose Intravenous Thrombolysis for
Acute Intermediate-High-risk Pulmonary
Embolism: Rationale and Design of the
Pulmonary Embolism International
THrOmbolysis (PEITHO)-3 trial
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High Risk PE Tx Guidelines

1. Systemic Thrombolytics
2. Surg Embo/Catheter Based Tx

3. ECMO for Salvage Therapy.

“...no clinical benefit unless combined with

surgical embolectomy...”

Courtesy: Josh Goldberg, MD @ E S C E

European Society <
of Cardiology

6.6 Recommendations for acute-phase treatment of
high-risk pulmonary embolism® ]

Recommendations. Class® Level®

It recommended that anicoagulation with
UFH, inclucing 3 weight-adjusted bolus njec-
tion,be nitiated without delay in patients with
high-rsk PE.

Systemic thrombolytic therapy s recom-
mended for high-risk PE. %

Surgcal pumonary embolectomy i recom-
mended fo patients with highik PE.in whom
hrombolyssis contrandicated or has faled! '
Percutancous catheter-dected treatment
should be considered for patiens with high-
sk PE, in whom thrombolyssis contraindi-
cated or has faked:*

Norepinephrine andior dobutamine should be
considered i patients with high-risk PE.
ECHMO iy be considerad, in combination with
surgical embolectormy or catheter-directed trat-
ment,in patients with PE and refactory G-

tory colzpse or cardiac arest

nlooc
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Systemic Lysis In Massive PE RCT
I ——— JSCAI ©
[l B Meta-analysis
' ' ' Incidence of Mortality and Complications in High-Risk Pulmonary )
M Embolism: A Systematic Review and Meta-Analysis W
Mitchell J. Silver, DO, Jay Giri, MD ®, Aine Duffy, PhD <, Wissam A. Jaber, MD?,
Carlos Jerjes-Sanchez," Alicia Sameer Khandhar, MD ©, Kenneth Ouriel, MD*, Catalin Toma, MD', Thomas Tu, MD?®,
Ramirez-Rivera,? Maria de Lourdes James M. Horowitz, MD"
Garcia,' Roberto Arriaga-Nava,"
Salvador Valencia,' Alfonso Rosado-Buzzo,"
H 0,
e e o Mortality: 28.5%
i ¢
. e Cardioia Noional Medil Cntr q a 0
AT Major Bleeding: 10%+
S = AO,
Abstract. To test the efficacy of thrombolytic therapy in mas- alone. When all four heparin-alone patients died com- ICH 0 4 /o+
At Totest el e Tan. aees with mams i tho chvan kimac oma et v
Lerclman 3 @jaygirimd _ 5 Lerclman 3 @jaygirimd
JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY VOL. 83, NO. 1, 2024 i
< 2026 BY THE AMERICAN COLLEGE OF CARDI0LOGY FOUNDATION Study Design
Pusiisno By iseuiee SERT
Consortium
Registry
TowTiok PE (n=5790, Kobayashi et al, JACC 2024
Contemporary Management and m No g R s o
. . O insuficient data o sk sttty |« |
Outcomes of Patients With et
High-Risk Pulmonary Embolism e P
In-hospital Mortality
Taisei Kobayashi, MD,*” Steven Pugliese, MD," Sanjum S. Sethi, MD, MPH,* Sahil A. Parikh, MD," oAl
Joshua Goldberg, MD,* Fahad Alkhafan, MD, MPH,’ Clara Vitarello, MPH,’ Kenneth Rosenfield, MD,* °
Robert Lookstein, MD," Brent Keeling, MD,’ Andrew Klein, MD,’ C. Michael Gibson, MS, MD,"* : 1
Lauren Glassmoyer, MD,* Sameer Khandhar, MD,* Eric Secemsky, MD," Jay Giri, MD, MPH*"
Catastrophic PE: High-risk PE Analysis High-risk PE without
with hemodynamic collapse In-hospital Mortality hemodynamic collapse
(n=197) In-hospital Major (n=1245)
Bleeding
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High-Risk vs. Intermediate-Risk Management

Systemic Thrombolysis as Ideal Therapy?

R il T
p-value
Risk

ECMO (n, %) 13 (0.4%) 86 (6.0%) <0.001

Surgical Embolectomy (n, %) 38 (1.3%) 40 (2.8%) <0.001
All catheter-based therapies (n, %) [SUPYINN 359 (26.0%) 0.32
Catheter-based embolectomy (n,%) [SRURTNRN 152 (10.5%) 0.8

US assisted CDL (n, %) 361 (12.1%) 170 (11.8%) 0.74

Non-US assisted CDL (n, %) 61 (2.0%) 21 (1.5%) 0.17

Mechanical fragmentation (n, %) [N SLTGES) 0.3

Systemic thrombolytics (n, %) 83 (2.8%) 189 (13.1%) <0.001)
=

Overall advanced therapies usage <0.001

899 (30.2%) 602 (41.9%)

Kobayashi et al, JACC 2024

+ Efficacy Unknown

+ Safety Concerns

+ Utilization is Poor

Perelman ! @jaygirimd 10
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High Risk PE patients - Paradigm Shift

Extracorporeal membrane oxygenation

1) No life-threatening
comorbids
2) Reasonable Age

First Question:

Should I institute

emergent (<80) _
mechanical 3) Escalating
Pressors or In-

circulatory support?

Hospital Arrest

& Lerchman 3 @jaygirimd 2t
SRS
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Bridge to Definitive Therapy

“Stable” Massive Options

+ Take to Cath Lab
+ MCS on stand-by

¢ Choose between CDL and Embolectomy Based on
Bleeding Risk, Experience, Anatomy

W @jaygirimd _ =
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In The Guidelines

1.ECMO/CPB
2.Catheter-Based Tx
3.Surgical Embo

4. Systemic Thrombolytics

...if all else fails
Courtesy: Josh Goldberg, MD
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6.6 Recommendations for acute-phase treatment of
high-risk pulmonary embolism®

Recommendations Class® Levert

It recommended tht antcosgaton wih

UFH inlucing 3 weirtadusted ol - <
o, beitaed wihout deby inptints with

ighisk PE

Sysiemichromboiytc therapy i recom-

mended origh sk PE.

Sl pimorary cmbolctomy s ecom-

mended for paens it ihis P, inwhom

verbolys s comrandestedoc s led? **

Percutaneots catheter-drected reatment
shouldbe considered for patents withFigh-

hmooc
PSP in whom thrombolysis s contraindi.

cated or has e

Norepinephrine sndlor dobuamine shouid be e

considered in patents vith high ik PE.

ECHMO may be considrsd, ncombiation wit
surgical embelectomyor catheterdreced rt- .
ment i patnts wits P and refactory drcu-

tory collpse or cadc smest

@ aim Multicenter, open-label RCT designed to evaluate the superiority of catheter-
i over systemic in patients with higf-isk

pulmonary embolism.

@ Wethods
. icy
. Observation for at

American

! European Soclety ¢
Perelm R iation of Cardiology
R
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© outcomes
(- Composite incidence of:
30 « Alicause mortalty
Days * Major bleeding
+ Alicause stroke
o Graphical abstract RCT: randomized controlled trial, PE: pulmonary embolism, ICU: intensi it
PCiciuan
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PERSEVERE: RCT of FlowTriever vs. standard of care in high-risk PE

\@ RCT FOR HIGH-RISK PULMONARY EMBOLISM @E]

FlowTriever Arm

Patients followed for 3 months

Designed to compare outcomes following large-bore
mechanical thrombectomy vs. current standard of

care” and inform future treatment guidelines for high-

risk PE

Composite Primary Endpoint

Through the earlier of initial hospital
discharge or 7 days:

Cardiac arrest with loss of
consciousness requiring CPR

Major bleedings

Perelma
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