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The International Crisis of PE!
#3 CAUSE OF CV DEATH IN US

,000 PE deaths/year

High incidence; ubiquitous

. Significant immediate
morbidity/mortality and long-
term sequelae

Under-recognized &
undertreated by clinicians

Kearon Cetal. Chest 2008;133:4545545s, L |
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What is Chronic Thromboembolic Disease and
CTEPH?

* Acute Pulmonary Embolus

* Incomplete resolution (>3 months AC)

« Fibrosis and scarring within pulmonary
vasculature = Loss of distal perfusion
and pulmonary vascular bed

Progressive pulmonary hypertension
(mean PA >25)
Right heart failure
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Courtesy of Fabio Jatene MD

Post PE Syndromes — Still Not Well
Categorized or Understood

All patients after PE
[ Al patients after PE

Reported symptoms of
reduced functional status

B persistent thrombi

Measurable limitationsin
cardiopulmonary function

Est.3-5% 4¢mm EE CTEPH
Post-PE syndrome

Klok et al. Blood Reviews 2014;
o 28:221
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CTE P H VS CTE D ? CLINICAL RESEARCH STUDY
Rigorous follow-up after acute PE is mandatory
Monitoring for Pulmonary Hypertension sk
,—|—| CTED Following Pulmonary Embolism: The INFORM @
. Study

Exercise-induced PH ? A
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CTEPH Prognosis - historical CTEPH: Hypoperfusion on PA-gram Juebsfbands
. Intimal irregularities
Survival by Mean PA Pressure Abrupt vascular narrowing
I / Total occlusion
10 < 20 mmHg (n = 64) “Pouching”
0.8 < 21- 30 mmHg (n = 19) >
E 0.6
':; 0 < 31- 40 mmHg (n = 10)
0.2 < 41 - 50 mmHg (n = 19)

> 50 mmHg (n = 35)
2 a 6 s 10

Years Riedel M, e} al. Chest 1982; 81: 151~
158.
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Pulmonary perfusion defects CTEPH (and CTED)
= - - More prevalent than previously thought (Post PE sequelae

underdiagnosed )
" Q @ ‘ - Frequently mis-diagnosed/not recognized (often no known prior PE)

- Causes significant disability/functional compromise
. Effective treatments are available

o T ———— . Medical (Riociguot, Macitentin, etc)
P - Surgical (PTE)
- had 3
I & \ i & ‘ s ‘ ‘ﬁ - Percutaneous (BPA)
. Management is complex = need dedicated team-based approach

-
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Pulmonary ThromboEndarterectomy (PTE) for CTEPH

. Highly effective for appropriately selected patients
. 50-70% of CTEPH patients qualify
. Most often “curative” w/o additional intervention

. Bilateral endarterectomy...median sternotomy under
circulatory arrest

->Current “treatment of choice”
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3-year Survival
operated vs not operated

w « Inaccessible lesions/distal lesions

- Inability to obtain good tissue dissection
o planes

3-year Survival: « Unable to tolerate deep hypothermic
Operated = 89% Lo arrest x 6-10 hours

Not Operated = 70% - Comorbidities

PTE: Limitations

NOT aparats. =275

Cumdatve Survival

(o T . Frailty
- Limited experience/expertise of surgeon
. and team

Delcroix M, et al. Circulation 2016 PG00 (o ik e
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_ T Diffuse ¥, - -
Balloon Pulmonary Angioplasty Pre Disease Post

Angioplasty Angioplasty
b

. First described in 2001 by Feinstein et. al.
- Initial high complication rates (pulmonary hemorrhage & death)
- Advances over the last decade > improved safety/outcomes

Brief Rapid Communications

Balloon Pulmonary Angioplasty for Treatment of Chronic
I Pulmonary

Jeley A Feinstcin, MD. MPH. Samue 7. Goldisber, MD, Janes . Lock, MD,
S M Fermdandes PA.C. Mihae1 1 Landsberg MD
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Circulation 2001; 103: 10-13.
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- 42-year-old male with acute PE (2011)
Rx Warfarin/rivaroxaban for 6 years > D/c’ed in 5/2017
- 9/2017 Admitted with dyspnea >severe PH on TTE -

- CTEPH on V/Q scan
~ * <
‘

Hemodynamics
VQ Scan (12/2017)

N

RA 9, PA 123/33 (69), PCWP 16, PVR 10.1 WU
- CO5.3 Umin, Cl 2.9 Umin/m?

Surgical candidate for PTE - refused
Pulm vasodilator initiated
. Team consensus > proceed with BPA

BPA #1 Rt lung - RUL
selective injection
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BPA #2 — 15t Left Lung session

7.0 x 40 mm

V/Q scan pre vs post
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Pre Post

Hemodynamics

BPA1 BPA2 BPA3 BPA4
(post) (post) (post) (post)

BPAS
(post)

BPAG

Baseline (post)

PAS/d 72/25  55/19 m wns 291
PAmean 69 4 32 21 2 18 19
PVR(wu) 88 a4 25 27 16 ©
o/ 53/29 4223 5932 6133  67/37  74/40  65/36
RA 9 7 6 After 7 BPA sessions

« Marked improvement in functional capacity
« Resolution of chest pressure
« Off 02 and back at work
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WHO Functiona e and After BPA

Before 6PA After BPA

WWHOClass1 WHOClass2 WWHOClass3  MWHO Class &

16622485

Bafore 8PA oA
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153 Bi25
e 314102
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Carca index reported vi thermodiution,
MAD,

pressure; PR,

ool pressure,

‘ L Rich et al. / Journal of the Society for C:

Angiography & Interventions 2 (2023) 100589
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L Rich t ./ Journal o the Society for Cadiovascular Angiography & nterventions 2 (2023) 100589 Outcomes of BPA — Japanese Experience
Pulmonary Vasodilators Before and After BPA Survival —
18 1007 —=
16
oaew -
X 8 77.5%
14 =
8 = 60
g > —— BPA group (N=77)
g1 10 (63%) S 40 —— Historical control group (N=20)
5
3 8 @ 20
E ¢ 7 (43%) Log-rank test P<0.01
2 0
‘ o 1 2 3 4 5
? - Number at risk Years
0 BPA 7 70 58 4 30 19

a Historical control 20 19 17 16 14 12

Before BPA After BPA
mNone = Monotherapy M Dual Therapy M Triple Therapy

CONSORTIUM" Eur Heart J. Published online: September 23, 2017. doi:10.1093/eurheartyehx530

Challenges of BPA
Navigation, Nomenclature, Guidance

Jounal o the Socety for Cardiovascular Angiography & Intorventions 2 (2023) 101108

JSCAI ©

Original Research

Anatomical Variations in Pulmonary Arterial Branches in Patients

Undergoing Evaluation for Chronic Thromboembolic s
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BPA Challenges - Variable vessel and lesion morphology

BPA Complications — Not a “free lunch”

Hemoptysis
Rupture = pulmonary hemorrhage
Reperfusion pulmonary edema

Intimal irregular

Web/bands Total

Abrupt narrowing | ¥ S Pseudoaneurysm formation

Death
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Global Complication rates During BPA

ey s BPA Learning curve
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Who should be considered for BPA?
Patient selection and goals

= Non-surgical candidates

But Could BPA Achieve Equipoise and
become “Mainstream” or “First Line”?

= RECurrent CTEFA arter surgery
Targeted clinical outcomes:
Pulmonary Hemodynamic /Return of PV reserve
Functional Status/Improved Quality of Life
Abatement of Supplemental 02 needs r

Has Balloon Pulmonary Angioplasty (BPA) become
"mainstream” as treatment for CTEPH?

Answer: YES! It has become mainstream and is part of any
comprehensive program for CTEPH.

BUT that does not mean everyone patient should have it
and every operator should perform it!
* Patient selection

* Operator experience
* Team consensus
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Circulation

AHA SCIENTIFIC STATEMENT

Status and Future Directions for Balloon
Pulmonary Angioplasty in Chronic
Thromboembolic Pulmonary Disease With and
Without Pulmonary Hypertension: A Scientific
Statement From the American Heart Association

s S M, RN, Do s D, Kt ot MO, A

I
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> Am J Carcio. 2023 Feb 1188:87-38. ot 101016 amicard.2022.11030, Epb 2022 Dec'.

Best Practices in the Technical Performance of e > s
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JSCAI < Safe and Effective Balloon Pulmonary Angioplasty in the Outpatient
Setting: The Michigan Medicine Experience.
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MGH CTEPH PROGRAM ALGORITHM [ e
Multidisciplinary planning meeting SRR e e
prior to case ( Assessment Made by Pulmonary Hypertension MD }

Determine necessary patient

preparation
- Anticoagulation Management
- Testing

- Interval of Procedures

Procedure planning

- Imaging

- Guidance

- Technique and equipment
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Conclusions

* CTEPH occurs in 3-5% of patients after acute PE

* PTE remains treatment of choice

* BPA now “Mainstream” (non-surgical patients...and more!)

* Results will improve with better technology, navigation, operator expertise,
case selection

* Need a specialized multidisciplinary CTEPH team ...cannot manage effectively
without it!

* CTED incidence higher (?50%), but entity not well understood

* Can we prevent CTED/CTEPH — will more complete clot removal help??
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PERT CTEPH BPA ALLIANCE

Advancing the science and practice e of BPA to improve outcomes
Monthly meetings
Registry
Annual scientific session
Centers of excellence

u@PERTCONSORTIUM

WWW.PERTCONSORTIUM.ORG

Circulation PERC Database
SONNI: e | e Over 15,000 patients!
Standardized Data Elements for Patients
With Acute Pulmonary Embolism: A (Largest PE database)

Consensus Report From the Pulmonary

PERT Quality
Assurance Database
Version 2.0
(MCORRP)

Get your site started!!
www.pertconsortium.org
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SAVE THE DATE "% |}

11™ ANNUAL
PULMONARY EMBOLISM
SCIENTIFIC SYMPOSIUM

San Diego, California

Gaylord Pacific Resort & Convention Center
September 18—20, 2025

PE Centers of Excellence™ ...

Scan to learn more
& submit a
declaration of

interest!

PE Center of Excellence

Certified by The PERT Consortium™
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