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Current Endpoints Post PE Syndrome

AN Acute A\ Clot Restore hemodynamics
y u ) Acute 7 . P . .
management Prevent Death persistent dyspnea, exercise limitation, and impaired

quality of life that persist for longer than 3 months

: Post NPT Facilitate clot resolution after effective anticoagulation for acute PE. ”
" Acute 4 Prevent Recurrence
o,
ch . il Ameliorate Post-PE 5 o A’
-Lhronic gl Syndrome
S 4

Sanders A, Matonhodze M. Post pulmonary embolism syndrome: a common, underdiagnosed complication
that is not well recognized. BMJ Case Rep. 2019 Feb 22;12(2):e226674

: Post PE Syndrome
Rl padents porePe \ « 25-33% of patients after a PE

Symptoms of reduced )
functional status « Incomplete thrombus resolution,
Peristeritthromb) « Impaired gas exchange,

Measurable limitations in

cardiopulmonary function « Altered hemodynamics.

CTERSS *10-30% of patients
E77] Post-PE syndrome * Pulmonary artery pressure is elevated,
« Right ventricular function remains abnormal

* 0.5-4% of patients
« Chronic thromboembolic pulmonary hypertension (CTEPH)

Sanders A, Matonhodze M. Post pulmonary embolism syndrome: a common, underdiagnosed complication CV E D
that is not well recognized. BMJ Case Rep. 2019 Feb 22;12(2):e226674 -

All patients post-PE




ELOPE (Evaluation of Long-term
Outcomes after PE) Study

« Predictors of post-PE syndrome
* male sex,
* younger age,
* higher BMI,
» smoking.

« Cardiopulmonary exercise testing (VO, max <80%
predicted) or 6-minute walk testing at one month may help
to identify patients with a higher risk of post-PE syndrome
at one year

« Idiopathic/heritable * Non-severe PH  » CTEPH * Hematologic
+ Associated + Severe PH « Other pulmonary ~ disorders

conditions obstructions « Systemic disorders

Very common

sl

Risk assessment and stratifications
REVEAL Lite 2

* Parameters
New York Heart Association (NYHA)
WHO functional class (FC)
Vital signs (systolic BP [SBP]and heart rate)
6MWD - walking
Brain Natriuretic Peptide(BNP)/N-terminal prohormone of brain natriuretic
peptide(NT-proBNP)
* Renal insufficiency: eGFR<60mL/min/1.73m?*

* Risk Stratification
*1-5 low
* 6-7 intermediate
«>8 high-risk
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Definition CLITEEIEIED Clinical grou
(Based on right heart catheterization) Ui

* mPAP 2 25 mmHg
Precapillary . pAwp (or LVEDP) < 15 mmHg LY

* mPAP 2 25 mmHg
« PAWP (or LVEDP) > 15 mmHg
Postcapillary o Post-capillary PH: TPG < 12 mmHg or DPG < 7 mmHg
o Combined post & pre-capillary PH: TPG > 12 mmHg or
DPG 2 7 mmHg

PG (Trans-pulmonary gradient) = mPAP — PAWP
DPG (Diastolic pulmonary gradient) = dPAP — PAWP

I

mPAP, .
19-24 mmHg _,  MAdjusted
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Figure 3. The relationship between pulmonary hypertension (PH) hemodynamic parameters and all-cause
montalty.

In a national cohort of patients referred for right heart catheterization, mean pulmonary artery pressure
(MPAP) (N=21727) (A) and pulmonary vascular resistance (PVR) restricted (o patients with mPAP =19mm
Hg (N=32725) (B) were modeled continuously, and the association with all-cause mortality risk is shown.
These results converge with normative data, % 19 suggesting that the upper limits of normal for mPAP and
PVR are =20mmHg and 2 WU, respectively. Taken together, these data establish an evidence-based
framework for the new hemodynamic definition of PH. The red disc represents the referent group. Adapted
with permission from Maron BA, et al'® © 2016, American Heart Association, Inc (A); and Maron BA, et al'’
© 2020, Elsevier Ltd (B). HR indicates hazard ratio; and WU, Wood units.

Risk nd Outcomes

* Risk Stratification and 1-year mortality
* Low (<5%),
* Intermediate (5-10%)
* High-risk (>10%)
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Prostacyclin U
Platelets Angiotensin m
Thromboxane U U Renin \U/\/

Evaluation and management of patients with Serotonin U U Catecholamines

chronic thromboembolic pulmonary hypertension -
consensus statement from the ISHLT @ CD @
=

Table 1 CTEPH Prediction Score; 2 Score of More Than 6 Endothelin Nitric oxide
Points Denotes a high risk’

Points for score

Unprovoked PE

Known hypothyroidism

‘Symptom onset greater than 2 weeks before PE diagnosis
4 B e !

Known diabetes mellitus

Thrombolytic therapy or embolectomy 3

A Score greater than 6 points denotes a “high risk” for CTEPH
computad taniogmhy: FE pimonary embolisn: VIE. Vs

i
Sympathetic Nerves

@ oo e e FasTIRACK
Table 2. Approved Medications for the Treatment of PAH (Table view) ekttt e Heart failurelcardiomyopathy

Generic Route of
name ini Drug class. Indication
Epoprostenol | Intravenous. Prostacyclin Treatment of PAH to improve exercise capacity A meta-analysis of randomized controlled trials

dervative in pulmonary arterial hypertension

lioprost Inhaled Prostacyciin Treatment of PAH to improve a composite end
derivative point consisting of exercise tolerance,

apsnv v Iy fpoak v rbriped Nazzarenc Gald, Atessandra Manes, Luca Negro, Massimitianc Patazzini,

Maria Letizia Bacchi-Reggiani, and Angelo Br:

Treprostinil | Intravenous or | Prostacyclin Treatment of PAH (o diminish sympioms.
derivative associated with exercise

Troprostinil | Inhaled Prostacyciin Tregiment of PAH to improve exercise abil
derivative Treatment of interstitial lung dis:

associated puimonary hypertansion o improve|

walk distance

Troprostinil Prostacyclin Treatment of PAH to Improve exercise ablli
derivative

Selexipeg Selective Treatment of PAH to improve a composite end
prostacylin (IP) point lack of clinical deterioration
ceptor agonist
Bosentan | Oral Endothelin receptor | Treatment of PAH 1o Improve exercise capacity
antagonist and to decrease clinical worsening

Ambrisentan | Oral Endothelin recepior | Treatment of PAH 1o Improve exercise capacity
antagonist and dolay clinical worsening

Macitentan | Oral Endothelin recepior | Treatment of PAH 10 Improve a composite end
antagonist point of dolay of clinical worsening

Sildenafil Oral or PDES inhibitor Treatment of PAH to improve exercise capacity

intravenous and delay clinical worsening

PDES inhibitor Treatment of PAH 10 improve exercise abillty

Riociguat Soluble guanylyl | Treatment of PAH to improve exercise bl
cyclase stimulator

Spinal ganglions
sympathetic

Prostacyclin U

Platelets Angiotensin {:;;ﬁ 3
Renin

Thromboxane U U \u)

U Cathecholamines
Serotonin U

Ascending
aorta

Nitric oxide

Endothelin Prostacyclin
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ventral
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Pulmonary Artery Innervation

Postorior
Main PA

Rothman et al. Circ Cardiovasc Interv. 2015;8:2002569. DOI: 10.1161/CIRCINTERVENTIONS. 115.002569.
Zhou L. et al. J Am Coll Cardiol Intv. 2015; DOI: 10.1016/}cin.2015.09.015

Experimental studies of PADN

Oucome
Aahor | Ref | Year | Speces Model Technique PP | MR Hstdogial] Humonl
luratsch ’ 1980 | Canne PADN | benefit | benefit
Chen ¥ [ | e Radofequency PAON beneft | _beneft
Thou v ws | e OHMCT beneft
Rohman | * [ 2015 | porcne Tid 2¢hal dpost AN beneft | beneft
Uy v | o6 | cnne  monoxralne PAON beneft
Zarg B ows | R PADN | benefit benefit
Hang RS  monoxralne Radofequency PADN beneft | benefit | benei | beneft

Gurganar | ® | 209 | porcne
Rohman | * [ 2019 | rorcne i 2 challenge pre-and post ADN PAON beneft

Pulmonary Arterial Hypertension:
Sympathetic Activation

- .
.-
0CR|
wPAH
MSNA MSNA

HR MBP N,
(bpm) (mmHg)  (bursUmin)  (B/100 hb)

c3B885883888

+p<0.05 vs. controls
+4p<0.0001 vs. controls

Velez-Roa et al. Circulation. 2004; 110:1308-1312.

Remodelling of Pulmonary Vessels

WEs o SwA

Zhou L. et al. J Am Coll Cardiol Intv. 2015; DOI: 10.1016/j.jcin.2015.09.015

Joumsl of the American Collge of Cardiclozy
© 2013 by the American Callege of Canliology Foundaton
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Published by Elsevir Inc ot o org/ 101016 ace 20

Pulmonary Disorde:

Pulmonary Artery Denervation to Treat
Pulmonary Arterial Hypertension

The Single-Center, Prospective, First-in-Man PADN-1 Study
(First-in-Man Pulmonary Artery Denervation for

Treatment of Pulmonary Artery Hypertension)

Shao-Liang Chen, M, Feng-Fu Zhang, MD;* Jing Xu, MD,"* Du-Jiang Xie, MD, Ling Zhou, MD,*
Thach Nguyen, MD;} Gregg W. Stone, MD§

Nanjing, China; Hobart, Indiana; and New York, New York

Right Lower Lobe
Segmental branches

Left Main

Left Upper Lobe
Pulmonary Artery|

Segmental branches

Right Middle Lobe
begmental branches
Right Main

Pulmonary Artery Left Lower Lobe

Segmental branches

Pulmonary Trunk
Right Lower Lobe dorsal

Segmental branches fight ot

<> Baroreceptor ol <*> PADN Treatment Site




The following ablation parameters were
applied at each spot: temperature >50°C,
energy =10 W, and time = 120 s.

SoniVie Technology - TIVUS™ System
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Pulmonary cryoablation — new turnin
advanced ablation technologies

E S

Non Focused Ultrasound for intra-vascular denervation

Cryoablation temperature - 70 C
Duration at each spot - 2 min
Average number of cryoablation spots at each ostium — 6 1o /

Human Studies
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Clinical trials

Inclusion criteria Exclusion criteria

Hazard ratio, 0.37 (98% C1, 0.16-0.85)
401p-00

z

o o 1io
Days since randomization (d)

Chen, et al. JACC-Cardiovasc Interv 2017

PADN group, 62.5%

Sham group. 38.0%

HR2.13,96% C11.19.3,81, p=0.011

Zhang J...

Chen SL, et al. JACC-Heart Failure 2023

18 years and older
mPAP 225mmHg,
PCWP <15mmHg
PVR >3.0 WU

WHO pulmonary hypertensive
class 1

« estimated life expectancy < 12 months

* pregnant or breast feeding

* WHO pulmonary hypertensive classes
2,3,4,5

« Creatinine clearance <30 ml/min,

« Abnormal platelet count <100,000/L.

* Autoimmune diseases. malignancy,

* Tricuspid valve stenosis

* Supra-pulmonary valve stenosis



5 Trials

A Meta-analysis of the efficacy of pulmonary artery denervation in the
treatment of Dl||monary hypertension

Zhenzhen Zheng: . Riken Chen®, Xishi Sun*c", ianmin Lu®, Donghao Wang, Haimin Lit',
Minshan Chent™ 1 Huimin Chen=~ Cheng Hong""

ADN treatment
* Significant effect
« Improved 6-minute walking distance
* Reduced mean pulmonary artery pressure (mPAP),
* Reduced pulmonary vascular res|
« Improved cardiac output

The literature quality
evaluations were all Level B

No significant effect
* Left ventricular end-systolic diameter
* Mortality rate
* Cardiac function

Pulmonary Artery Denervation for m
Pulmonary Arterial Hypertension o
A Sham-Controlled Randomized PADN-CFDA Trial

“In patients with WHO group 1 PAH, PADN
improved exercise capacity, hemodynamic status,
and clinical outcomes during 6-month follow-up"
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Aggressive Thrombus Removal

Balloon Pulmonary Angioplasty/PEA

OPEN
PERCUTANEOUS

Pulmonary Artery Denervation

6 Trials
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Treatment effects of pulmonary artery denervation ()
for pulmonary arterial hypertension stratified by
REVEAL risk score: Results from PADN-CFDA trial

Baseline PADN plus PDE-Si
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“PADN improves hemodynamics in

patients with PH by a significant
reduction in mPAP and PVR while
having a significant increase in cardiac
output.

PADN improved functional capacity

with a marked increase in 6MWD and

better quality of life.”

Sham plus PDE-S 6 months

Figure 3 Graphical abstract. Abbreviations: PADN, pulmonary artery denervation; PDE-5i, phosphodiesterase 5 inhibitors.
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