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Objectives

* Discuss outcomes of patients with pulmonary embolism treated at
Abbott Northwestern Hospital

* Discuss the 2026 AHA/ACC Pulmonary Embolism Guidelines
* Discuss ANW PE management algorithms
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Unstable PE

All-cause and PE-related Mortality in Hemodynamically Stable vs.

Test for overall effect: Z = 4.69 (P < 0.00001)

Figure 2. Odds ratio of short-term montality based on the presence or absence of hemodynamic instability in patients
dom-effects meta-analysis. (A) All-cause mortality. (B) PE-related death. Abbreviations: CI = confidence interval; M-

1
table PE Unstab]

A Unstable PE Stable PE 0Odds Ratio 0Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI

ICOPER 2006 56 108 332 2284 25.7% 6.33 [4.27, 9.40] 2006 .

EMPEROR 2012 8 58 54 1817 21.5% 5.22 [2.36, 11.56] 2012 —_—

IPER 2012 64 201 §2 1515 25.6% 13.14 [8.76, 19.72] 201 —-—

RIETE 2018 168 1207 1786 33173 27.1% 2.84 [2.40, 3.37] 201 -

Total (95% CI) 1574 38789 100.0% 5.89 [2.67, 13.00] .

Total events 296 2224

Heterogeneity: Tau” = 0.59; Chi* = 54.11, df = 3 (P < 0.00001); I’ = 94% k + + 1

Test for overall effect: Z = 4.39 (P < 0.0001) 20t DJStable PE Unstable ;ED 100
B Unstable PE Stable PE Odds Ratio 0dds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, 95% Cl_ Y, M-H, Random, 95% CI

ICOPER 2006 35 108 119 2284 27.1% 8.72 [5.60, 13.59] 20 —E

EMPEROR 2012 3 58 16 1817 18.2% 6.14 [1.74, 21.69] 201 _—

IPER 2012 47 201 21 1515 26.2% 21.71[12.65, 37.28] 201 -

RIETE 2018 113 1207 885 33173 28.6% 3.77 [3.07, 4.63] 2018 -

Total (95% CI) 1574 38789 100.0% 8.17 [3.40, 19.66] —l

Total events 198 1041

Heterogeneity: Tau’ = 0.69; Chi’ = 41,72, df = 3 (P < 0.00001); I* = 93% =o o1 t + 1001

th ‘monary embaolism: ran-
= Mantel-Hanszel: PE = pulmonary

embolism

Quezada et al. Meta-Analysis of Prevalence and Short-Term Prognosis of Hemodynamically Unstable Patients
With Symptomatic Acute Pulmonary Embolism Am J Cardiol 2019;123:684-689

Outcomes in Pulmonary Embolism

100% ®
Sudden Death
70% — Cardiac Arrest ®
Mortality
Shock
30% — ®)
Stratification by RV dysfunction?
10% —
0%

Embolism Size Cardiopulmonary

Status

Wood KE Major Pulmonary Review of a ic Approach to the Golden Hour of

Embolism. Chest 2002; 121(3):877-905
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A

All-Cause and PE-Related Mortality in Hemodynamically Unstable Patients

Treated with Systemic Thrombolysis

Reperfusion  No reperfusion 0Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events  Total Weight M-H, Random, 95% CI _Year M-H, Random, 95% CI
ICOPER 2006 15 35 41 73 16.3% 0.59 [0.26, 1.32] 2006 —_—
EMPEROR 2012 1 7 7 51 2.1% 1.05 [0.11, 10.06) 2012
IPER 2012 23 82 41 119 28.7% 0.74 [0.40, 1.37) 2012 —.=
RIETE 2018 25 238 143 969 53.0% 0.68 [0.43, 1.06] 201 -
Total (95% CI) 362 1212 100.0% 0.69 [0.49, 0.95] L 4
Total events 64 232

Heterogeneity: Tau’ = 0.00; Chi* = 0.35, df = 3 (P = 0.95); = 0%

Test for overall effect: Z = 2.10 (P = 0.04)

Test for overall effect: Z = 2.26 (P = 0.02) o0 ‘i:perfnsiuﬂ No reper'b?lon 100
B ) . ) .
Reperfusion  No reperfusion 0Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events  Total Weight M-H, Random, 95% Cl Yea M-H, Random, 95% CI
ICOPER 2006 8 35 27 73 17.6% 0.50 [0.20, 1.27] 2006 —
EMPEROR 2012 1 7 2 51 2.3% 4.08 [0.32, 52.07] 2012 —
IPER 2012 17 82 30 119 32.8% 0.78 [0.39, 1.52] 2012 —.
RIETE 2018 15 238 98 969 47.2% 0.60 [0.34, 1.05] 2018 —
Total (95% CI) 362 1212 100.0% 0.66 [0.45, 0.97) <
Total events a1 157

3 - ? - - - ? - k + + J
Heterogeneity: Tau’ = 0.00; Chi’ = 2,64, df = 3 (P = 0.45); I = 0% .01 o1 10 100

Reperfusion No reperfusion

Figure 3. Odds of mortality in patients with unstable pulmonary embolism treated with thrombolytic therapy versus anticoagulation: random-effects meta-
analysis. (A) All-cause mortality. (B) PE-related death. Abbreviation: M-H = Mantel-Hanszel.

Quezada et al. Meta-Analysis of Prevalence and Short-Term Prognosis of Hemodynamically Unstable Patients
With Symptomatic Acute Pulmonary Embolism Am J Cardiol 2019;123:684-689

Thrombolysis for Submassive PE

TasLe 2. In-Hosertar Crnicar E

HePaRiN PLUS HEPARIN PLUS Alteplase + AC vs.
ALTEPLASE PLaceso AC al
Event (N=118) (N=138) P Vawet C alone
no. (%)

Primary end point 13 (11.0) 34 (24.6) 0.006
Dieath from all causes 4(3.4) 3 (2.2} 0.71
Escalation of trearment 12 (10.2) 34 (24.6) 0.004

Catecholamine infusion 3(25) 8(58) 0.33

(tor persistent hypotension or shock)

Secondary thrombolyvsis 9 (7.6) 32(23.2) 0.001

Endotracheal inrubanon a3 (2.3) 3(2.2) [V

Cardiopulmonary resuscitation 0 1{0.7) 10

Embolectomy or thrombus fragmentation ] 1(0.7) 1.0
Secondary end points
Recurrent pulmonary embaolism§ 4(34) 4(29) 0.89
Major bleeding§ 1(0.8) 5 (3.6) n.2e

Fatal bleeding 0 107} 1.0

Hemaorrhagie stroke§ 0 L] —
Ischemic strokey 0 1(0.7) 1.0

Konstantinides et al. New Engl J Med, Vol. 347, No. 15 - October 10, 2002

10
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Thrombolysis for Intermediate-Risk PE

Table 3. Efficacy Outcomes.*

Tenecteplase Placebo Odds Ratio
Outcome (N =506) (N=498) (95% Cl) P Value
Primary outcome — no. (%6) 13 (2.8) 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
I Hemodznamic decumeensatiun 3 (1.6) 25 [5.9 0.30 (0.144].@) 0.002'
Time between randomization and primary 1.54x1.71 1.79:1.60
efficacy outcome — days
Recurrent pulmonary embolism between 1(0.2) 5 (L.0) 0.20 (0.02-1.68) 0.12
randomization and day 7 — no. (%)
Fatal 0 3 (0.6)
Monfatal 1(0.2) 2 (0.4)
Other in-hospital complications
and procedures — no. (%)
Mechanical ventilation 8 (1.6) 15 (3.0)
Surgical embolectomy 1(0.2) 2 (0.4)
Catheter thrombus fragmentation 1(0.2) 0 (0.0)
Vena cava interruption 5(1.0) 1(0.2)
Thrombaolytic treatment other than study 4 (0.8) 23 (4.6)
medication
Death from any cause between randomization 12 (2.4) 16 (3.2) 0.73 (0.34-1.57) 0.42
and day 30 — no. (%8)
Patient still hospitalized at day 30 — no. (%6) 59 (11.7) 50 (10.0)
Rehospitalization between randomization 22 (4.4) 15 (3.0)

and day 30 — no. (%8)

Tenecteplase (full-
dose regimen) + AC
vs. AC alone

Meyer, G et al. Fibrinolysis for Patients with Intermediate-Risk Pulmonary Embolism N Engl J Med 370;15 April 10, 2014

11
Table 4. Safety Outcomes in the Intention-to-Treat Population.*
Tenecteplase Placebo Odds Ratio
Outcome (N=506) (N=499) (95% Cl) P Value
no. (%)
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
Ischemic stroke 2 (0.4) 0
Hemorrhagic stroke: 10 (2.0) 1(0.2)
Serious adverse events between 55 (10.9) 59 (11.8) 0.91 (0.62-1.34) 0.63
randomization and day 30
Meyer, G et al. Fibrinolysis for Patients with Intermediate-Risk Pulmonary Embolism N Engl J Med 370;15 April 10, 2014
12
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Long-Term Outcomes of
Intermediate-Risk Pulmonary Embolism: TNK vs. Placebo

* Long-term follow-up: median 37.8 months (IQR 24.6 -54.8 months)
* Overall mortality 19.2%, no difference between groups

* Persistent clinical symptoms (mostly mild exertional dyspnea): 36.0%
in TNK vs. 30.1% in placebo group (non-significant)

* CTEPH diagnosed 2.1% vs. 3.2% (non-significant)

Konstantinides et al. J Am Coll Cardiol
2017 Mar 28;69(12):1536-1544

13

Long-Term Outcomes of
Intermediate-Risk Pulmonary Embolism: TNK vs. Placebo

TABLE 4 Findings in Patients With Echocardiographic Long-Term Follow-Up
Tenecteplase Placebo
(N = 144) (N = 148) p Value
Right ventricular end-diastolic diameter 34 (23.6) 22 (15.1) 0.058
>30 mm
Missing data 12(8.3) n@.5)
Right/left ventricular end-diastolic 34 (23.6) 22(15.1) 0.834
diameter >0.9
Missing data 12 (8.3) 1 (7.5)
Hypokinesia of the right ventricular free 6(4.2) 5(3.4) 0.740
wall (any view)
Missing data 4(2.8) 4(2.7)
Tricuspid annulus plane systolic 14 (9.7) 7 (4.8) 0.107
excursion reduced
Mean, mm Hg 236+ 4.8 23.9+36
Median, mm Hg 24,0 (20.0-27.0)  24.0 (21.0-26.0) 0.551
Missing data, 19 (13.2) 18 (12.3)
Tricuspid systolic velocity 2.6 m/s 22 (15.3) 27 (18.5) 0.412
Missing data 1 (7.6) 14 (9.6)
Systolic pulmonary artery pressure, mm Hg
Mean 316 £123 30.7 £10.2 0.527
Median 30.0 (24.0-35.0)  30.0 (25.0-35.0)
Missing data 33(229) 39 (26.7)
Values are n (%), mean = SD, or median (interquartile range) Konstantinides et al. J Am Coll Cardiol
2017 Mar 28;69(12):1536-1544

14
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Selected CDI Trials

Trial Comparison Primary Outcome Result N Comment
CANARY CDTvs. AC RV/LV > 0.9 at 3 mo No difference 94 More RV/LV > 0.9 at 72 h in AC; 1 major
bleed in CDI
SUNSET USAT vs. CDT Clot reductionat48 h No difference 81 2 major bleeds in USAT
PEERLESS MTvs. CDT Composite (mortality, Fewer clinical 550 No difference in mortality; ICH: 0.7% vs
ICH, major bleed, clinical | deterioration and ICU 0.4%; major bleeding 6.9% vs 6.9%
decompensation or usein MT
bailout, ICU admission and
LOS)
FLASH MT Registry Immediate 7.6 mmHg drop in mPAP and 0.3 800 No overnight ICU stay in 62% pts;
L/min/m2 mean increase in Cl improved dyspnea and RV/LV at 48h
RESCUE-II PML using bolus-only r-tPA resulted in improved RV/LV ratio and PA obstruction 9 No complications
STORM-PE CAVTvs. AC Change in RV/LV ratio at | Favored CAVT 100 Two PE-related deaths (4.3%) in the CAVT
48 h arm
+ JAMA Cardiol. 2022 Dec 1;7(12):1189-1197
* JACC Cardiovasc Interv. 2021 Jun 28;14(12):1364-1373
+ Circulation 2025 Feb 4;151(5):260-273
* Eurolntervention. 2023 Feb 20;18(14):1201-1212
+ JACC Adv . 2025 Jun;4(6 Pt 1):101789
« Circulation. 2026 Jan 6;153(1):21-34

Ultrasound-Facilitated, Catheter-Directed Fibrinolysis
for Acute Pulmonary Embolism (HI-PEITHO)

* 544 pts with intermediate-risk PE (RV/LV >1.0 + elevated troponin) +
at least two additional indicators (SBP<110, HR =100, or RR >20)
randomized to US-facilitated, catheter-directed fibrinolysis with
alteplase plus anticoagulation or anticoagulation alone

* Primary outcome (composite of PE—related death, cardiorespiratory
decompensation or collapse, or symptomatic recurrence of
pulmonary embolism within 7 days): Intervention group 4.0% vs. AC
10.3%, driven by the lower NEWS score assessed at 7 days post-
intervention as a component of cardiorespiratory decompensation

N Engl J Med 2026;394:1979-90

16

8 of 28




MHIF Cardiovascular Grand Rounds
November 2, 2026

Ultrasound-Facilitated, Catheter-Directed Fibrinolysis
for Acute Pulmonary Embolism nengii med 2026;394:1979-50

Table 2. Clinical Efficacy Outcomes (Intention-to-Treat Population).*

Intervention Control Relative Risk
Outcome (N=273) (N=271) (95% CIjf

no. of patients % (95% Cl)1  no. of patients % (95% CI)}

Any primary-outcome event 11 4.0 (2.3-7.]) 28 103 (7.2-14.5) 0.39 (0.20-0.77)%
Components of the primary outcome
Pulmonary embolism-related death 3 1.1 (0.4-3.2) 1 0.4 (0.1-2.1)  3.0(0.3-28.5)
Cardiorespiratory decompensation or collapse 10 3.7 (2.0-6.6) 28 10.3 (7.2-14.5) 0.4 (0.2-0.7)
Recurrence of pulmonary embolism 1 0.4 (0.1-2.0) 1 0.4 (0.1-2.1) 1.0 (0.1-15.8)

17
Ultrasound-Facilitated, Catheter-Directed Fibrinolysis

for Acute Pulmonary Embolism wengii ved2026;394:1979-90

Table 3. Cumulative Major Bleeding Events through 30 Days (Treated Population).*

Intervention Control Relative Risk
Event (N=271) (N=271) (95% CI)f P Value
no. of patients (%)

Major bleeding according to ISTH criteria
Within 72 h 10 (3.7) 4 (1.5) 2.5 (0.8-7.9) 0.17
Within 7 days 11 (4.1) 6(2.2) 1.8 (0.7-4.9) 0.32
Within 30 days 11 (4.1) 3 (3.0) 1.4 (0.6-3.4) 0.64

Moderate-to-severe bleeding within 7 days 9(3.3) 4 (1.5) 23(0.7-7.2) 0.26

according to GUSTO criteria

Ischemic stroke
Within 7 days 1(0.4) 0 NE 1.00
Within 30 days 1(0.4) 0 NE 1.00

Intracranial hemorrhage
Within 7 days 0 0 NE 1.00
Within 30 days 0 0 NE 1.00

18
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Ultrasound-Facilitated, Catheter-Directed Fibrinolysis
for Acute Pulmonary Embolism nengis med 2026;304:1979-90

Table S5. Causes of cardiorespiratory collapse or decompensation through 7 days
(Intention-to-Treat Population).*
Event Ultrasound- 95% CI Anticoagulation 95% CI
facilitated alone
catheter-directed
fibrinolysis
(N=273) (N=271)
number (%) 2a) number (%) 2%)
Cardiac arrest or
cardiopulmonary 6(2.2) (1.0104.7) 4(1.5) (0.6103.7)
resuscitation
Signs of shock 5(1.8) (0.8104.2) 9(3.3) (1.8106.2)
Placement on
1(0.4) (0.1 10 2.0) 3(1.1) (0.4103.2)
ECMO
Intubation or non-
6(2.2) (1.0 104.7) 5(1.8) (0.8104.2)
National Early
2 (0.7) (0210 2.6) 19 (7.0) (4.5 t0 10.7)
Warning Score =9
CI denotes confidence interval; ECMO, extracorporeal =

* The primary

was evaluated at 7 (+2) days post randomization, or

at discharge: 2 patients had missing data. All

by a clinical events committee whose members were unaware of the treatment assignments

19

Ultrasound-Facilitated, Catheter-Directed Fibrinolysis
for Acute Pulmonary Embolism n engis med 2026;394:1979-90

Table S1. National Early Warning Score (NEWS).¢

Physiological
Parameters 3 2 1 0 1 2 3
Respiration rate

- 9-11 12-20 - 21-24 =225
(breaths per minute)
Oxygen saturation

(%)

<91 92-93 94-95 =96 - - -

Any supplemental

oxygen
Temperature (°C) <35.0 -- 35.1-36.0  36.1-38.0  38.1-39.0 =239.1

Systolic blood
<90  91-100 101-110 111-219 - - =220
pressure (mm Hg)

Heart rate (beats per
- 41-50 51-90 91-110 111-130 =131
minute)

Level of
X - - - A - - V.P, or U
consciousness

20
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Ultrasound-Facilitated, Catheter-Directed Fibrinolysis
for Acute Pulmonary Embolism N EnglJ Med 2026;394:1979-90

Event

Death from any cause through 7 days
Outcomes through 30 days
Death from any cause
Symptomatic recurrence of pulmonary embolism

Any serious adverse event:

Table 4. Mortality, Recurrence of Pulmonary Embolism, and Serious Adverse Events through 30 Days (Treated
Population).*

Intervention Control Relative Risk
(N=271) (N=271) (95% CI)

no. of patients (%)

3(L1) 2(0.7) 1.5 (0.3-8.9)
5 (1.8) 3(L1) 1.7 (0.4-6.9)
1(0.4) 2(0.7) 0.5 (0.0-5.5)
40 (14.8) 44 (16.2) 0.9 (0.6-1.3)§

21

RCT of Low-dose ST vs. USAT vs. AC alone in Intermediate high-risk PE

N=210
USAT v Heparin Mean diff. (95% CI) Mean diff. (95% CI)
USAT/IV vs. heparin USAT vs. IV
rmMS, baseline, mean (SD) 20(4) 20 (4) 19 (4) -0.29 (-1.58-1.01)
no. =204
rmMS, 48-96 h follow-up, mean (SD) no. = 192 13(5) 14 (6) 16 (4) -227(-3.70to -0.85) -0.41(-2.17-1.34)
Primary endpoints
Difference in RMS, baseline to 48-96 h follow-up, -6.3(53) -61(50)0 -26(3.5) -3.6 (-5.0t0 -2.2) -0.1(-1.9-1.7)
mean (SD) P <0.001 P=0.88
no. =189
Secondary endpoints
Bleeding (TIMI classification), no. (%) 10(14) 10 (14) 3(4) 3.2(0.93-11.2) 0.9 (0.4-2.5)
Major 2 2 0
Minor 3 2 0
Minimal 5 6 3
Bleeding (ISTH classification), no. (%) 10(14) 10 (14) 3(4) 3.2(0.93-11.2) 0.9 (0.4-2.5)
Major [} 6 1
Minor 4 4 2
Difference in RV/LV diameter ratio, baseline to 48-96 h -0.3(0.3) -04(04) -03(03) -006(-0.2-0.03) 0.03 (-0.08-0.1)
follow-up, mean (SD)
no. =189
Days of hospitalization, median (IQR) 5 (4-6) 5(4-7) 5@-7)  -01(-1-1.0) -0.7 (-2-1)

Kjaergaard et al. Cardiovascular Research (2026) 00, 1-11

22
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Table 3. Outcomes (I ion-to-Treat Population).*
Thrombolysis Standard Care Relative Risk
Outcome (N =280) (N=278) (95% ClI)
no.of  %ofpatients  no.of % of patients
patients (95% Cl)T  patients  (95% CI)T

Primary outcome
Death from any cause, recurrence of pul- 2 0.7 (0.0-2.7) 19 6.8 (4.4-10.5) 0.10 (0.02-0.44)%

monary embolism, or cardiorespiratory

decompensation or collapse
Secondary outcomes
Death from any cause 0 0 (0.0-1.6) 4 1.4 (0.4-3.8) 0
Recurrence of pulmonary embolism 2 0.7 (0.0-2.7) 1 0.4 (0.0-2.2) 1.99(0.18-21.77)
Cardiorespiratory decompensation or 2 0.7 (0.0-2.7) 15 5.4 (3.2-8.8) 0.13 (0.03-0.57)

collapse

Catheter-Directed Thrombolysis in Intermediate-High Risk
Pulmonary Embolism N EnglJ Med 2026 Aug 31

Alteplase: 1 mg bolus through
each catheter followed by 1
mg/h infusion per up to a total
dose of 20 mg (10 mg in
patients with unilateral
pulmonary embolism). PTT
target 50-60 during lysis

23
Pulmonary Embolism nengi ved 2026 ave 31
Table S6. Causes of Cardiorespiratory Decompensation or Collapse through 7 Days (Intention-
To-Treat Population)
Table S6. Causes of Ca p Y or Collapse trough 7 Days (Intention-to-Treat
Population) *
CDT group Standard care group
Event
(N=2/280) (N=15/278)
No. (%) No. (%)
Cardiac arrest or cardiopulmonary resuscitation 1(0.4%) 0(0.0%)
Shock 1(0.4%) 6(2.2%)
eal 1 (0.4%) 1(0.4%)
or ini of ve 1(0.4%) 7 (2.6%)
National Early Warning Score 29 1(0.4%) 3 (1.1%)
* The cardiorespiratory deterioration or collapse component of the primary outcome was assessed within 7
days after randomization. Cardiorespiratory deterioration or collapse occurred in 2 (0.7%) patients in the CDT
group and 15 (5.4%) patients in the Standard care group. One patient in each group scored multiple events.
24
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NIS-based (conservative) model PERT-based (maximal) model

40%
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30%
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Proportion of CDT use
among patients with severe PE

10%

20% PV! R‘

10%

% T T T
* 112016 112017 1/2018

T T T 0% T T T T
1/2019 1/2020 1/2021 ) 1/2019 1/2020  1/2021 1/2022

== (Observed proportion -~~~ Madelled proportion

Figure 1 Observed and modelled monthly proportion of use of catheter-directed treatment in the National Inpatient Sample (2016-20) and the
Pulmonary Embolism Response Teams (PERT) registry (2018-21). Observed monthly proportion of the use of catheter-directed treatment (CDT;
black dots and lines) and modelled monthly proportion based on an individual patient-level binomial (logistic) model (green lines) among patients
with severe pulmonary embolism (PE) in the National Inpatient Sample (left panel) and the PERT™ registry (right panel).

Mohr et al. Modelling costs of interventional pulmonary embolism treatment: implications of US trends
for a European healthcare system. Eur Heart J Acute Cardiovasc Care. 2024 Jun 30;13(6):501-505.

25

NIS-based (conservative) model PERT-based (maximal) model

100000

75000

50000

25000

Estimated number of patients
with pulmonary embolism

2025 2026 2027 2028 2029 2030 2025 2026 2027 2028 2029 2030
. Severe PE with no CDT . z;“;’zfm‘:“ﬁﬂ

Severe PE with CDT

(ssseﬁ'ecs‘ u;;u“:\imh) . Non-severs PE
Figure 2 Number of patients with pulmonary embolism (PE) estimated to receive catheter-directed treatment (CDT) in Germany, 2025-30. The
total number of patients with P and the predicted proportion of those with severe PE for the time period 2025-30 were estimated based on (i) a
forecast for the German population and (ii) observed trends of the proportion of patients with severe PE between 2016 and 2020, both obtained
from the German Federal Statistical Office. The 95% confidence interval for the predicted CDT penetration in the German PE population for this future
perlod was mode!lad separately from the US Nationwide Inpatient Sample (NIS; left panel) and the Pulmonary Embolism Response Teams (PERT)™

y assurance datab: egistry (right panel) using binomial (logistic) regression as shown in Figure 1. The NIS model was trained on 2016-20

data, 'he PERT model was trained on 2018-21 data, and the calculated penetration in the years 2016-20 in each model was applied to the German
population for the time period 2025-30.

Mohr et al. Modelling costs of interventional pulmonary embolism treatment: implications of US trends
for a European healthcare system. Eur Heart J Acute Cardiovasc Care. 2024 Jun 30;13(6):501-505.

26
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NIS-based (conservative) model PERT-based (maximal) model
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. Increase of the upper 95% CI limit Increase of the lower 95% CI limit
of the estimated use of CDT of the estimated use of CDT
Figure 3 Percent increase in total estif d costs of hospitalizations for Y ism (PE) in Germany until 2030, compared with the ref-

erence year 2025. Costs were calculated based on the estimated annual numbers of patients to be hospitalized with PE as depicted in Figure 2 and on
current German reimbursement for PE hospitalization with vs. without catheter-directed treatment (CDT). Predicted increase of CDT costs was mod-
elled separately from the US Nationwide Inpatient Sample (NIS; left panel) and the US Pulmonary Embolism Response Teams (PERT)™ national quality
assurance database registry (right panel). The bars display the relative increase of costs relative to 2025 of each limit of the 95% confidence interval (Cl)
for the estimated number of patients using CDT. In the PERT-based model, the upper limit of the 95% Cl, while always reflecting higher absolute num-
bers (as visible in Figure 2) and costs increases less quickly than the lower limit over time, thus displaying a slower increase relative to its baseline in 2025.

Mohr et al. Modelling costs of interventional pulmonary embolism treatment: implications of US trends
for a European healthcare system. Eur Heart J Acute Cardiovasc Care. 2024 Jun 30;13(6):501-505.
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Circulation M) Check for updates

CLINICAL PRACTICE GUIDELINES

2026 AHA/ACC/ACCP/ACEP/CHEST/SCAI/
SHM/SIR/SVM/SVN Guideline for the Evaluation
and Management of Acute Pulmonary Embolism
in Adults: A Report of the American College of
Cardiology/American Heart Association Joint
Committee on Clinical Practice Guidelines

Developed in Collaboration With and Endorsed by the American College of Clinical Pharmacy, American College of Emergency
Physicians, American College of Chest Physicians, Society for Cardiovascular Angiography & Interventions, Society of Hospital
Medicine, Society of Interventional Radiology, Society for Vascular Medicine, and the Society of Vascular Nursing

Circulation. 2026;153:e977-e1051
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Pulmonary Embolism International THrOmbolysis Study-3
(PEITHO-3) — Study-in-progress

* Patients with intermediate-high-risk acute pulmonary embolism,
N=650

* Alteplase as a 15 min IV infusion at 0.6 mg/kg, total dose not
exceeding 50 mg + AC vs. AC alone

* Primary efficacy outcome: composite of all-cause death,
hemodynamic decompensation, or PE recurrence within 30 d

* Multiple secondary outcomes including health care resources

Thromb Haemost. 2021 Oct 31;122(5):857—-866

29

2026 Acute Pulmonary Embolism Guideline

* Five clinical categories (A-E) with subcategories from low to high risk
for adverse outcomes

* Advanced therapies (ST, CDL, mechanical thrombectomy, and surgical
embolectomy) recommendations

* PE response teams (PERT)
* LMW heparin is recommended over unfractionated heparin

* Lower dose systemic thrombolytics consideration to reduce the risk
of bleeding

* DOACs are recommended over vitamin K antagonists

30
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Table 5. Progression of Acute PE Risk Categorization
Schemas

= e ||

gmym

Circulation. 2026;153:e977-e1051
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2026 Acute Pulmonary Embolism Guideline

* Quantification of angiographic thrombus burden for short-term risk
stratification is not recommended

* Continuing anticoagulation beyond the initial treatment phase (3-6
months) into the extended phase recommendations for first acute PE
without a major reversible risk factor and in those with a persistent
risk factor

* Discharge from ED and hospitalization criteria

32
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2026 Acute Pulmonary Embolism Guideline

* Transfer to a center that can provide advanced therapies may be
considered to ensure access to appropriate interventions for
hemodynamically stable patients with high-risk features. Unstable
patients with acute PE should not be transferred to another medical
center before stabilizing their condition

* Follow up: Patients who have had acute PE should be asked about PE-
related symptoms and functional limitations at every visit for at least
1 year to screen for chronic thromboembolic pulmonary disease or
other causes of dyspnea and functional limitation

Table 4. Optimal Methods of RV Dysfunction Assessment
on Echocardiogram®*
e for D of
Assessment Parameter
RV dimension | 1) iastole from a right 1) EDD =30 mm***'
zle-focused para
2) RV basal EDD
=41 mm*sS
2) Apical right ventricle-focused
vier g the RV free
wa lized throughout
the cycle
RV/LV End-diastolic ratio (apical, or RV/LV >0.94251
sub-costal view)
TAPSE Measures the distance of sys- TAPSE <1.7 cmiis
tolic excursion of the RV free abnormal**=
wall. From the RV focused
a s-
pid gned
such that the cursor is parallel
to annular motion (aleng the RV
free wall, base to apex)®
TDI S'Velocity Obtained from RV focused TDIS'9.5 cmis is
view, placing pulse wave abnormal*
Doppler cursor along lateral
tricuspid valve annulus
TR velocity TR velocity, using continuous >2.9 misec suggests
wave Doppler, obt
multiple window
velocity to calcu
eft ventricle; RV, right ventricle;
rsion; TDL, tissue doppler imaging;
Circulation. 2026;153:e977-e1051
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4.2.4. Mechanical Circulatory Support

0 gatio 0 a a ato ppo

1. In patients with known or suspected acute PE on
VA-ECMQ, continuation of parenteral systemic
anticoagulation is recommended in the absence of
bleeding to prevent further thrombotic or embolic
complications.™?

2. In patients with acute, refractory cardiogenic shock
as a result of known or suspected acute PE (AHA/
- ACC PE Category E2), it is reasonable to institute
VA-ECMQ, provided appropriate resources are
available, to stabilize hemodynamics and improve
oxygenation.”™®

3. In patients with acute PE in AHA/ACC PE

2 C-LD Category E2 who are placed on VA-ECMO sup-
- port, the usefulness of additional advanced thera-
pies is not well established.”®

Circulation. 2026;153:e977-e1051

35

Recommendations for Interventional Advanced Management
Referenced studies that support recommendations are summarized in

In patients with acute PE in AHA/ACC PE
Categories C3-E2 who have evidence of free-
floating right atrial and/or RV clot-in-transit, the
utilization of advanced therapies over anticoagula-
tion alone is reasonable to reduce the risk of clini-
cal deterioration.’

Recommendations for Interventional Advanced Management
(Continued)

In patients with acute PE in AHA/ACC PE
Categories C2-D2 and without contraindications
to thrombolysis, and in whom advanced therapy
is being considered, the usefulness of either CDL
or MT over the other is uncertain for reduction in
mortality or major bleeding.’

Intracardiac clot-in-transit: High-quality comparative data are not currently available

Circulation. 2026;153:e977-e1051
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A

Subclinical
Incidental and
asymptomatic

Lowest risk

@ 6 2026 Adults With Acute Pulmanary Embolism

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

AHA/ACC Clinical Categories

B
Symptomatic
Low clinical severity score®

Highest risk

Sul I
B1 | swegmen

s _ - -

+/- +/— +/-

B2

37
Initial Assessment and Management by AHA/ACC Acute PE Clinical Categories
Category A Category 8
Subcinical ‘Symptomatic,
Low Cliical
Severity Score
- N I Intiate
Infate DOAC I Iniate LMWH l LW or
UFH
Uos HESTIA PES s avemt Measire atlast 1 cardac biomarker I
Measure lactate I
Y
Evaluate BV size and function with CT and/or echo VA£CMO
= » Enltefor 28
Use decision tool 10 identity
mhn&mm e Iigpuar £k pation e
e to guide chiical I
Vasopressor and/or inotropic therapy I
[
e Systemic g, n
d - (f acceptable bieeding isk). Sy tomboysa
5 e [ [ Qi
o o surgical
Circulation. 2026;153:€977-e1051
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CENTRAL ILLUSTRATION: 2026 Acute PE Guideline-at-a-Glance

Selected Management for Acute PE Patients
by AHA/ACC Clinical Categories

Categories A& B Category C

o Normy,
e
S &7 %ﬁ
Qe
y 3

™ - M
e"'h,,, ';:T""ﬂ:;alm\;;""ﬂ _
ety

o, pf;r 0:#,«"“
'Sten, oroY
Category E M?m b Category D

[cort [[Jcorza [corze
Dudzinski DM, et al. JACC. 2026;87(13):1620-1625.

39
T E] Summary of Advanced Therapy
Recommendations (COR LOE*)

AHA/ACC

PE Risk

Outcomes Systemic

Category Lysis cDL MT Surgery

A-C1 3-Harm A 3-NB C-EO 3-NB C-EO 3-NB C-EO

2 3-Harm B-R 2b C-LD 2b C-LD 3-NB C-EO

(unclear) (unclear)

3 2b C-LD 2b C-LD 2b C-LD 3-NB C-EO
(unclear) (unclear) (unclear)

D1-2 2b C-LD 2b B-NR 2b B-NR 2bC-LD
(may be (may be (may be (unclear)
considered) considered) considered)

El 2a C-LD 2aC-LD 2a B-NR 2a B-NR

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

ACC indicates American College of Cardiology; AHA, American Heart Association;

CDL, catheter-directed thrombolysis; COR, Class of Recommendation; EO, expert

opinion; LD, limited data; LOE, Level of Evidence; MT, mechanical thrombectomy; NB,

no benefit; NR, nonrandomized; R, randomized.

Circulation. 2026;153:e977-e1051
40
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Support tools
for patient
management

Outcome
analysis

Coordination
between
clinical teams

Case reviews
and feedback

ANW PE
Program

Clinical
research

41
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ANW PE Program
Year 2018 | 2019 | 2020 | 2021 2022 2023 2024 2025
Patients, total, n 372 388 383 364 408 579 622 686
Patients, ICU, n 140 141 117 94 128 191 175 185
ICU LOS, Days
mean 2.27 2.86 1.78 5.26 5.02 3.98
median 1.86 2.09 1.06 0.95 0.92 1.21 1.99 1.67
Hospital LOS, Days
mean 5.02 5.58 5.84 8.53 8.03 8.1
median 4.95 4.81 3.09 3.60 3.16 4.37 3.86 4.42
IV TPA for PE, n 32 39 48 35 32 41 27 39
CDI,n 16 8 5 3 10 30 15 32
Surgical
embolectomy, n 3 7 3 0 0 1 0
ECMO, n 4 9 7 5 4 8

43

Home > Journal of Thrombosis and Thrombalysis » Article wg s
Post-thrombolytic coagulopathy and Critical Care S%C;l‘ﬁlcyaﬁ(.;a,e Medicine
complications in patients with pulmonary LA et SCCM JOURNALS

embolism treated with fixed-dose systemic ' Safety and Efficacy of Reduced-Dose Versus Full-Dose Alteplase
:::e"]!:fe - ; for Acute Pulmonary Embolism: A Multicenter Observational

Vokmn o G et b i A Comparative Effectiveness Study*

Critical Care Medicine 52(5):729-742, May 2024

: Special Feature ZCHEST
Fuimenary. Yascudar 5o Feature c S Clinical and Applied Thrombosis/Hemostasis

* Clin Appl Thromb Hemost. 2019 Jun 11;25:1076029619853037. doi: 10.1177/1076029619853037 (5

Interhospital Transfer of Patients With ® ook o cnen
Acute PUlll]OlldI’}_" Embolism Diagnosis, Treatment and Follow Up of Acute Pulmonary Embolism:
Challenges and Opportunities CHEST 2021; 160(5):1844-1852 Consensus Practice from the PERT Consortium

& frontiers | Frontiers in Mc
Tieonkesttones i Barriers and facilitators to
Effects. of a Consensus-Baset.:I Pulmonary e 26 interhospital transfer of acute
Embolism Treatment Algorithm and e emisions l bolism: A
Response Team on Treatment Modality Poslpegbmr vt pUMORary: B0 Sl
P SSAGE inductive qualitative analysis

Choices, Outcomes, and Complications

44

22 of 28



MHIF Cardiovascular Grand Rounds
November 2, 2026

Advanced Interventions - Interpretation

I W e N
(E2)

Yes Yes Yes Yes
hypotension (E1)

Transient hypotension Consider Consider Consider Unclear
Normotensive shock
(D1, D2)

SPESI > 0, abnormal RV
and 21 abnormal
biomarker (C3)
Abnormal RV or 21 No
abnormal biomarker

(€2)

Normal RV and BNP/troponin No No No No
(C1); Symptomatic with low

severity score (B); Subclinical

(incidental, asymptomatic) (A)

Unclear Unclear Unclear No

Unclear Unclear No

* Normotensive shock, any: lactate > 2, AKI, UO < 0.5 cc/kg/h, mental status change, Cl < 2.2, MAP < 60,
increased shock score (CPES score of 6)
* Transient hypotension SBP < 90 or 40 mm Hg drop for <15 min

45

ST vs. CDI for PE: A Multicenter Study

* Retrospective study of 316 patients treated with ST and 285 with CDI at 3 AH referral centers (2013 - 2023)
* Inverse probability of treatment weighting used to balance the groups

Unweighted Weighted
CDI Systemic lytics p CDI Systemic lytics p
285 316 285 316
PE severity, n (%) <0.001 0.878
Low risk 1(0.4%) 2 (0.6%) (0.4%) (0.5%)
Massive 25 (8.8%) 87 (27.5%) (18.7%) (18.3%)
Submassive 259 (90.9%) 227 (71.8%) (80.9%) (81.2%)
||cu stay, n (%) 186 (65.3%) 303 (95.9%) <0.001  (67.8%) (96.2%) <o.001|
Ftality, N (%) 134 9%) TT(35%) U.50T (5-2%) 3°0%) U.137
1-Year Mortality, n (%) 31 (10.9%) 30 (9.5%) 0.670 (10.4%) (9.3%) 0.697
30-d Readmission, n (%) 22 (7.7%) 24 (7.6%) 0.997 (9.4%) (7.4%) 0.453
Any hemorrhage, n (%) 34 (11.9%) 39 (12.3%) 0.977 (11.5%) (12.3%) 0.770
Minor 19 (6.7%) 31 (9.8%) 0.213 (6.0%) (9.9%) 0.090
Major, Extracranial 14 (4.9%) 7 (2.2%) 0.115 (4.8%) (2.0%) 0.072
Intracranial 1(0.4%) 2 (0.6%) 0.988 (0.8%) (0.7%) 0.972
Cardiac arrest T0( 3.5%) Z( 1.3%) 0.121 [ 4.6%) [ 0.8%) 0.002
Access site hematoma 16 ( 5.6%) 0( 0.0%) <0.001 ( 5.6%) ( 0.0%) <0.001

* No difference in mortality, ICU or hospital LOS, or 30-d readmission
* No difference in outcomes between ST or CDI-preferring centers except for hospital LOS 3.8 vs. 3.2d
Critical Care Medicine 54(3S), March 2026

46
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Systemic Thrombolysis for Pulmonary Embolism Administered at Regional Hospitals
Under Tele-ICU Service Direction

Transfer Status
Total
n=35 No Yes P
n=11 n=24
Status prior to ST administration

PE severity

Massive 9(25.7) 0(0.0) 9(37.5) 0.03
Submassive 26 (74.3) 11 (100) 15 (62.5)
Troponin elevated 33(94.3) 10(90.9) 23(95.8) 0.54
Pro-BNP elevated 28 (90.3) 9(81.8) 19 (95.0) 0.28
Lactate elevated 13 (40.6) 1(10.0) 12(54.6) 0.02
SBP, nadir 113 (102-129) 135 (110-140) 108 (94-123) 0.006
HR, peak 109 (92-122) 93 (88-126) 111(97-122) 0.36
RR, peak 23 (20-26) 24 (20-24) 22(20-28) 0.94
sp02, nadir 93 (91-96) 93 (91-96) 93(91-96) 0.74
RV dysfunction on echo/CT 34 (97.1) 10 (90.9) 24 (100) 0.31

Outcomes

Hospital LOS, days 2.9(2.0-5.1) 2.9(1.8-5.7) 3.0(2.3-5.1) 0.47
ICU LOS, days 1.7(1.0-2.8) 1.7(1.0-3.7) 1.8(1.0-2.8) 0.97
Alive at discharge 34 (97.1) 10(90.9) 24 (100) 0.31
Discharge destination

Home 27 (77.1) 8(727) 19(79.2) 0.69* |
Rehab/SNF 4(11.4) 1(9.7) 3(12.5) -
Hospice/Comfort care 1(2.9) 0(0.0) 1(4.2)

Died in hospital 1(2.9) 1(9.1) 0(0.0)

Transferred outside of system 2(5.7) 1(9.1) 1(4.2)
Readmission <30 days 0 - -

American Journal of Respiratory and Critical Care Medicine, Volume 212, Issue Supplement_1, May 2026

47

Patients with massive PE treated with VA ECMO at ANW,
2023-2026(Q1, 2)

Mortality 11 (48%)

Presented with cardiac arrest 16

Mortality when presented with cardiac arrest 9 (56%)

Systemic lysis prior to ECMO 14

48
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Characteristics of Survivors of High-Risk Pulmonary Embolism
Receiving VA ECMO: A Meta-Analysis

* 50 observational studies comprising 1,125 patients with high-risk PE
treated with V-A ECMO, 63% with cardiac arrest, and 48.8% with
contraindications to thrombolysis

* Most common reperfusion therapies were US-guided thrombolysis and
systemic thrombolysis

* Pooled in-hospital mortality: 40.6%; 30-day mortality: 44.4%

* Survivors were younger, less frequently presented with cardiac arrest, had
shorter durations of cardiopulmonary resuscitation, and lower lactate
levels (7.2 £ 6.1vs. 13.1 + 7.1 mmol/L, p<0.001)

* Among survivors, 84.4% were neurologically intact

ASAIO Journal 71(Supplement 4):p 3-3, September-October 2025

49

Abbott Northwestern Hospital

¥
Pulmonary Embolism Algorithm AllinaHealth

o\ (CONCERN FOR INSTABILITY OR RISK OF DECOMPENSATION? )

\

* Start therapeutic * * Per provider discretion or: SPESI -1 point for each factor: ) | Low Risk PE.

anticoagulation © SPESI>0 S Axe; o0 ey m Go to Page 3.
« Obtain CT, TTE, EKG, troponin e Abnormal RV by CT or echo ol Ao

) TTE, EKG, 3 : ‘ ronic Cardiopulmena

pro-BNP, INR, aPTT, CBC, BMP; @ Abnormal biomarkers (troponin or pro-BNP) Disease . i

consider LE US o Transient (<15 min) or persistent hypotension (SBP <90 or>40mm | « 58P <100 mmHg
« Confirm abnormal findings Hg drop from baseline) B

e e = Respiratory insufficiency (tachypnea, hypoxemia, need for NIV) e aat

alternative causes
 Avoid arterial or non- YES

compressible venous

unctures e
B * Check lactate, type and screen CPES Score - 1 point for each factor:
: o Elevated Cardiac Troponin
\ « Call 612-863-1000 to activate PE Response Team

* Elevated B-type natriuretic peptide
* Determine if normotensive shock present (any of the following): lactate > 2, AKI, UO <0.5 cc/kg/h, « Moderately or severely reduced RV function
mental status change, Cl <2.2, CPES shock score of & £ E‘"'”‘ ":“’:‘:“5 ‘“""':’"”“:'” pRloCE
: : « Concomitant deep vein thrombosis
« Include MFM for pregnant patients or Med Peds for patients <18 yo

AL e HR2100 bpm
-
~— MASSIVE (HIGH RISK) }——— ——{ SUBMASSIVE (INTERMEDIATE RISK) SPESI >0 }——
Shock or Cardiac Recurrent or Persistent Transient Hypotension Abnormal RV AND >1 Abnormal RV OR >1
Arrest (E2) Hypotension (E1) or Normotensive Shock Abnormal Biomarker Abnormal Biomarker
(D1, D2) (C3) (c2)
Systemic Systemic Thrombolysis, Consider Systemic Systemic Thrombolysis CDI on a case-by-case
Thrombolysis CDI, or surgery Thrombolysis or CDI or CDI on a case-by- basis if favorable
Consider ECMO Consider ECMO case basis if favorable risk/benefit ratio
risk/benefit ratio
A AN J
.
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{SVSTEMIC THROMBOLYSIS ADr,HmﬁrﬂATlonﬁ f(cm'ﬂs‘rm—pmzcrsnmrznvaunousj—‘
AND ANTICOAGULATION HIGHLIGHTS
MAJOR CONTRAINDICATIONS MECHANICAL THROMBECTOMY
* Active bleeding SYSTEMIC THROMBOLYSIS = For patients with PE with high-risk features when thereis
© Current or previous intracranial hemorrhage + Alteplase is the lytic of choice for Pulmonary Embaolism increased bleeding risk or systemic thrombolysis is
* Structural intracranial disease * Reduced Dose Alteplase (associated with reduced contraindicated.
* Ischemic stroke within 3 months bleeding risk): + Consider while on ECMO if clinically indicated
* Head or facial trauma, brain or spine o Patient weighing > 50 kg: 10 mg bolus followed by 40 * Can be followed by surgical embolectomy if necessary
surgery within 12 months (shorter intervals mg infusion over 2 hours + DO NOT STOP therapeutic heparin for the mechanical
may be applicable) o Patient weighing < 50 kg: A total dose of 0.5 mg/kg thrombectomy procedure
* Suspected aortic dissection (10 mg bolus followed by the remaining amount, over CATHETER-DIRECTED THROMBOLYSIS
» Bleeding disorders 2 hours) = Thrombolytic agent infusion rate, duration, and lab
¢ Alteplase Dose in Cardiac Arrest: 50mg IV bolus. May meonitoring = per Interventional Team orders
RELATIVE CONTRAINDICATIONS / repeat x1 after 15 minutes. # Heparin infusion 500 u/h during lysis; continue therapeutic
PRECAUTIONS + Full Dose Alteplase: 100 mg infusion over 2 hours heparin prior to and after completion of the procedures
* Severe, poorly controlled hypertension or B plase rate adj for fibri <200
current BP = 180/110 mm Hg ANTICOAGULATION = Infusion stopped or cryoprecipitate given if fibrinogen <100}
* Major non-intracranial bleeding in last 2 1. Low Molecular Weight Heparin is preferred option unless L y,
months the following is anticipated: need for rapid reversal of
* Surgery, trauma, or invasive procedure in systemic anti ion, systemic thrombolysis, or major ,-( PREGNANCY } ~\
oo s TS ope proce (e A€ ECMO = Pregnant patients are candidates for all necessa
* Traumatic or prolonged (>10 min) 2.Unfractionated Heparin ints b nlipn including ST, CDI. or ECMO. C I?’M i
cardiopulmonary resuscitation o Stop heparin prior to thrombolytic administration : :'l"e e -: E ConmUE M
« Lumbar puncture in past 3 days o Resume IV heparin infusion 1 hour after IV = 8 ks J
» Vascular puncture at non-compressible site thrombolytic (do not wait for post-lytic lab results to
» Pericarditis or pericardial effusion restart heparin infusion). Use moderate intensity (A
« Infective endocarditis fib/valve bridging) protocol for the first 24 h. ~((ASSESS THE NEED FOR IVC FILTER }————————
* Advanced liver disease Subsequent anticoagulation strategy - per provider Established indications:
+ Platelet count < 100,000 mm3 or oral preferences. « Unable to anticoagulate
anticoagulation resulting in INR > 1.7 © Review 1-hour post-lytic labs (PTT, fibrinogen, INR, « Recurrent PE despite adequate anticoagulation
Sl Acthe peptic ulce Plts, Hgb) when they become available and adjust = Consider in patients with lower extremity or iliocaval DVT
+ Diabetic retinopathy anticoagulation and further lab monitoring if S s ility or limited 5
« Caution in patients currently receiving necessary; consider discussion with pharmacy. resarve (intervention on a case-by-case basis.
warfarin, heparin, or antiplatelet drugs © Consider cryoprecipitate for fibrinogen < 100 - J
 Caution in pregnancy or parturition in past =
e TN oW R)
« Anti-amyloid therapies for Alzheimer’s
disease « PE patients with pulmenary hypertension (RVSP > 40} and/or |
| J moderate/severe RV dysfunction should have a repeat ECHO|
and a AMB Consult to Pulmonary Hypertension Clinic
* Consider AMB Consult to Hematology for patients that
received alteplase or CDI OR any patient that would benefit
from anticoagulation or thrombophilia follow up

J

51

Safety and Efficacy of Reduced-Dose Versus Full-Dose Alteplase for Acute Pulmonary
Embolism: A Multicenter Observational Comparative Effectiveness Study
(ANW + Mayo Clinic)

Hemorrhagic Complications

Unweighted Coho Weighted Cohort
Total Full Dose  Reduced Dose Full Dose  Reduced Dose
(n=284) (n=198) (n=186) P (n = 98) (%) (n = 186) (%)
Hemorrhage, any 48 (17.0%) 24 (24.5%) 24 (13.0%) 0.014 24.7 15.4 0.12
Minor 37 (13.1%) 17 (17.4%) 20 (10.8%) 0.17 17.2 128 0.32
Major extracranial 8 (2.8%) 6 (6.1%) 2 (1.1%) 0.022 71 1.3 0.067
Intracranial 3(1.1%) 1 (1.0%) 2 (1.1%) 0.99 0.5 15 046
Among those with any hemorrhage
Invasive procedure 15 (31.3%) 10 (41.7%) 5 (20.8%) 0.12 39.9 16.1 0.053
Systemic 44 (91.7%) 22 (91.7%) 22 (91.7%) 0.99 94.9 86.8 0.32
anticoagulation
Supratherapeutic 18 (37.5%) 8 (33.3%) 10 (41.7%) 0.55 34.6 45.6 0.42

anticoagulation®

*Supratherapeutic anticoagulation = activated partial thromboplastin time > 2.5 times of control value or heparin activity > 0.7 units/mL.

Melamed et al. Critical Care Medicine 52(5):p 729-742, May 2024
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BACS Score: 30-day risk of major bleeding in PE patients treated with
systemic thrombolysis

Recent major bleeding 3 points
Age >75 years 1 point
Active cancer 1 point
Syncope 1 point
TABLE 3 The staging system
Risk classification
Low Intermediate High
Points n 0 1-3 >3
RIETE derivation cohort
Patients 381 612 08
30-day major bleeding 29 73 bk
30-day intracranial bleeding 09 18 11
30-day fatal bleeding 0 11 22
COMMAND VTE validation cohort
Patients 51.4 2 24
30-day major bleeding 13 67 84
30-day intracranial bleeding 0 22 143
30-day fatal bleeding 0 0 0

Data are presented as %, unless otherwise stated. Points are assigned for each variable of the scoring
system to obtain a total point score [range 0-6]: previous major bleeding (3 points), age 75 years [1 pointl,
cancer [1 point), syncope (1 point]. The total point score is used to classify patients as low risk (0 points),
intermediate risk [1-3 points] or high risk (>3 points). Model-predicted 30-day major bleeding events are

shown by stage. RIETE: Registro de la

: COMMAND VTE

Contemporary Management and Outcomes in Patients with Venous Thromboembolism

100
2 w0
i
=
o«
]
g
fw
2
2
s 2
%
=
0

High risk

Intermediate risk

Low risk

0 5 10 15 20 25 30
Days

Cumulative major bleeding complications stratified by stage for the risk index. BACS score
previous major bleeding (3 points), age »75 years (1 pointl, cancer (1 pointl, syncope [1 pointl. Points are
assigned for the presence of each variable. The sum of the variable points produces the total point score
[range 0-6. BACS risk staging increased with point totals: low risk [0 points), intermediate risk (1-3 paints) or
high risk [>3 points].

Eur Respir J . 2020 Dec 3;56(6):2002336
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Patient evaluated by attending physician in consultation

h PERT Team

(Intensivist, Interventional Radiologist, Cardiologist-as needed)

s patient
od

Anes MD F1

stable?

NO

!

Patient deemed hemodynamic
. Hypotension

®  Vasopressor of inotrope requirements.
o Evidence of shock

*  Respiratory instability

o Pertreatment team discr

lly unstable:

During PERT cal

*  Consult Advanced Heart Failure and
CV Surgery

*  Treatment team determines the need
and logistics of VA ECMO initiation prior
to the catheter-directed intervention

See Page 2 - Section A
IR Thrombectomy on VA ECMO Protocol

Lead IR Technolog!
IR technolo
IR Charge

IR Charge RN

IR Cha:

RN

‘

IR Charge RN calls CRNA ]

| IR Charge RN |

IR Charge RN

IRRN
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Section A Section B
IR Thrombectomy on VA ECMO Protocol Hemodynamic Instability in Patient Not on ECMO

1. Patient Selection

2.VA ECMO cannulation

3. At the time of IR thrombectomy

4. ECMO Specialist Process

PE vith hemodynamic compromise

On moderate doses of vasoactive medications
> 3 meg/min, 0.04 U/min, >28

dopamine > 2.5 mcg/kg/min, epinephrine at any dose)

Cardiac Arrest

Atthe discretion of interventional radiologist / intensivist / AMF cardiologist

To occur in the cath lab, PRIOR to IR thrombectomy then patient will be transported to
Interventional Radiology suite

Have Advanced Heart Failure Cardiologist, Intensivist, Perfusionist & ECMO Specialist available and
in Interventional Radiology suite during procedure

Have backup primed circuit, clamped out and circuit change supplies available and in room

Discuss during time out potential need for circuit change and have a plan how to proceed, eg where
vhen circuit change needed

1o position back up pump in the room in order to easily access.

Have neosynephrine stick able in case severe hypotension occurs

Supplies Needed Special Considerations. I Procedure
Primed secondary ECMO | » Greuit might suck in ciot/clot off | » Comenunicate with the
circut * Flow impedance from IR interventional radiologist when
2- 3/8x 3/8 Connectors catheter thrombectamy happening
ECMO Clamp Tray  Have both Perfusionist & ECMO | + Say 1,2, 3 85 VA ECMO tubing is to
Basin Specialist availabie and in room be camped
1L0.9% NaCl for procedure. + Immediately release/unclamp.
Decanter  Have backup primed Gircult, when thrombactomy not
Buld syringe camped out and circuit change happening (This might need to be
Sterile gloves supptes svailable 30d in room repeated several times depending
* Circuit warmed how mary passes are planned)
Chioroprep * Understanding circuit + Clamp venous cannulas about
Sterile towels configuration and where you 20 em from the oxygenator to
would change out the Gircuit facilitate removal of the thrombus
f occurred, by cutting out the
portion of the tubbing and
replacing it with the new one
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Low-Risk Pulmonary Embolism

e U S L L SYMPTOMATIC, LOW CLINICAL SUBCLINCAL, INCIDENTAL AND ASYMPTOMATIC,
SEVERITY SCORE AND NORMAL RV AND SEVERITY SCORE* (B) LOW CLINICAL SEVERITY SCORE* (A)

Low clinical severity = SPESI O
+ No Troponin/BNP Elevation
+ No RV dysfunction

Admit to hospital
Confirm lactate, tropenin, pro-
BNP and ECHO ordered

If concern for clinical

decompensation, consult PERT

Start LMWH. Discuss with
Maternal Fetal Medi

Start DOAC

FOLLOW-UP ORDERS [

+ Mo established PCP: AMB Consult to
Primary Care, Select STAT, scheduled

in 3 days

+ Established PCP: Follow up with Priman
Care Provider - scheduled in 1-5 days.
Comment field is available to indicate a
3 day follow up if that is preferred

Does your patient have a high risk of bleeding or
psychosocial barriers to outpatient follow-up?

‘Customer Experience Center (CEC) is
staffed 24 hours a day/7 days a week. Can
call the CEC to schedule an appointment
prior to patient discharging from the
Emergency Department

Consider Discharge from ED Admit to Observation

Guidelines were ped by a review and ject to cor and other provided therein. Guidelines inform clinical judgement, which take into cansideration other
relevant information, including facts and pateint circumstances for each case. Guidelines are not meant to replace clinical judgement or establish profe tandards of care. : Creager, et
al. (2026). 2026 AHAJACC/ACCP/ACEP/CHEST/ SCAI/SHM/SIR/SVM/SVN Guideline for the Evaluation and Management of Acute Pulmonary Embolism in Adults. JACC, doi.org/10.1016/] acc.2025.11.005;
Konstantinides,, et al. (2019). 2019 ESC Guidelines for the diagnosis and management of acute pulmonary embolism developed in collaboration with the European Respiratory Society (ERS): the task
force for the diagnosis and management of acute pulmonary embalism of the European Society of Cardiology, European Heart Journal, doi: 10.1093/eurheartj/eh2405
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