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Current Endpoints Post PE Syndrome

PErE: Restore hemodynamics . e ) .
P > Acute /» ETETRes Prevent Death “persistent dyspnea, exercise limitation, and impaired

quality of life that persist for longer than 3 months

Post Anicongulat Facilitate clot resolution after effective anticoagulation for acute PE. ”
> > nticoagulation
" Acute 4 Prevent Recurrence
~N O,
Chroni (;ardi°- Ameliorate Post-PE 5 0 A’
s ‘ onic / e Syndrome

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

ELOPE (Evaluation of Long-term
Outcom(es after PE) Studyg HEEL HE e eI
* 25-33% of patients after a PE

« male sex, * Incomplete thrombus resolution,

« Impaired gas exchange,

: {,?guhne%eéﬁ%e’ J AItF;red hgmodynamigs.

+ smoking. *10-30% of patients
« Cardiopulmonary exercise testing (VO, max <80% * Pulmonary artery pressure is elevated,

predicted) or 6-minute walk testing at one month may help * Right ventricular function remains abnormal
to identify patients with a higher risk of post-PE syndrome + 0.5-4% of patients

at one year
¢ Chronic thromboembolic pulmonary hypertension (CTEPH)

* Predictors of post-PE syndrome
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FOCUS (Chronic thromboembolic pulmonary . European Society of Cardiology (ESC) / European
hypertension and impairment after pulmonary embolism: Respiratory Society (ERS) guidelines for the
the FOCUS study) diagnosis and treatment of pulmonary hypertension

16% of
e patients within the * The diagnosis of chronic thromboembolic pulmonary

firstiZ)yearslation hypertensi CTEPH) is based on findi btained after at
(017 ansyzed symptomatic acute ypertension ( ) IS based on Tindings obtained arter a
A= PE least 3 months of effective anticoagulation in order to
The incidence of differentiate this condition from “subacute” PE.
9
/J_"_r %Tfa"nems“@}i{ﬁ 11.8% * mean pulmonary artery pressure (mPAP) > 20 mm Hg
: symptomatic venous * pulmonary vascular resistance (PVR) > 2 Wood units,
:‘?mb"‘?m'_’:"s"' ;  mismatched perfusion defects on lung scan,
2 129 days 28% %0 8% ot * Imaging criteria
e * ringlike stenoses,
T G . :
oo aizam ) webs/slits, . .
« chronic total occlusions (pouch lesions or

o tapered lesions)

T
Folowup (er)

R edian ime to CTEPH diagnosis

o>

mPAP, _ s
19-24 mmHg _, MAdjusted 5
23% of Cohort  Mortality of 22% ol Yonsity estimate
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Figure 3. The relationship between pulmonary hypertension (PH) hemodynamic parameters and all-cause
mortali
In a national cohort of patients referred for right heart catheterization, mean pulmonary artery pressure
Al patients post-PE (mPAP) (N=21727) (A) and pulmonary vascular resistance (PVR) restricted to patients with mPAP 219 mm
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
anders S ac i ica with permission from Maron BA, et al'® © 2016, American Heart Association, Inc (A); and Maron BA, et al'”
Sanders A, Matonhodze M. Post pulmonary embolism syndrome: a common, underdiagnosed complication © 2000, Elsovier 110 (B). 1R incleates hazard satior and WU, Wood unis.

that is not well recognized. BMJ Case Rep. 2019 Feb 22;12(2):e226674

Risk assessment and stratifications
REVEAL Lite 2

* Parameters
New York Heart Association (NYHA) . e . .
WHO functional class (FC) * Risk Stratification and 1-year mortality
Vital signs (systolic BP [SBP]and heart rate) * Low (<50 u),
6MWD - walking : ‘ - « Intermediate (5%-10%)
Bra atriuretic Peptide(BNP)/N-terminal prohormone of brain natriuretic - - 0,
peptide(NT-proBNP) « High-risk (>10%)
Renal insufficiency: e6GFR<60mL/min/1.73m?
* Risk Stratification
*1-5 low
* 6-7 intermediate
* >8 high-risk

Risk and Outcomes
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COMPERA 2.0: a refined four-stratum [eYAe]3»] COMPERA 2.0: a refined four-stratum [eVEe]3»]

risk assessment model for pulmonary
arterial hypertension

risk assessment model for pulmonary
arterial hypertension
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Prostacyclin
The Joumal of Platelets Angiotensin PMN
Hoart and Lung Renin

% Iransplantation Thi b
=0 @®g U -

. Catechol
Evaluation and management of patients with ()= Serotonin U U atecholamines

chronic thromboembolic pulmonary hypertension -
consensus statement from the ISHLT ® @ CD
[ ]

Table 1 CTEPH Prediction Score; a Score of More Than 6 Endothelin

Points Denotes a ‘high risk’

Points for score
Unprovoked PE

Known hypothyroidism

Symptom onset greater than 2 waeks bfore PE disgnosis

Known diabetes meltitus
Thrombolytic therapy or embolect: E
A Score greater than 6 points. Bty “high risk” for CTEPH

e
e

‘ Sympathetic Nerves ‘

Tuble 2 red Medications for the Treatment of PAH (Table o Hourtjoural 2009 30 394-403 FASTIRACK
rable 2. Approve ications for the Treatment of (Table view) o s o R

Generic Route of
name inistrati Drug class Indication
Treatment of PAH to improve exercise capacity

derivative. A meta-analysis of randomized controlled trials
oprost inhaled Prostacyciin Treatment of PAH o improve a composite end . . .
in pulmonary arterial hypertension

derivative point consisting of exercise tolerance,
symptoms (NYHA class), and lack of

Nazzareno Galié*, Alessandra Manes, Luca Negro, Massimiliano Palaz;
Treprostinil | Intravenous or Prostacyciin Treatment of PAH to diminish symptoms. Maria Letizia Bacchi-Reggiani, and Angelo Branzi
derivative associated with exercise

Treprostinil | Inhaled Prostacyclin Treatment of PAH to improve exercise ability
derivative Treatment of interstitial lung disease—

associated pulmonary hypertension to improve

walk distance

Treprostinil | Oral Prostacyciin Treatment of PAH 10 improve exercise ability
derivative

Selexipeg | Oral Selective Treatment of PAH to improve a composite end

prostacyiin (IP) point lack of ciinical deterioration

receptor agonist

Bosentan Oral Endothelin receptor | Treatment of PAH to improve exercise capacity
antagonist and to decrease clinical worsening

Ambrisentan | Oral Endothelin receptor | Treatment of PAH to improve exercise capacity

antagonist and delay ciinical worsening

Macitentan | Oral Endothelin receptor | Treatment of PAH to improve a composite end

antagonist point of delay of clinical worsening

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

intravenous and delay clinical worsening

Tadalafil PDES inhibitor Treatment of PAH 1o improve exercise ability

Riociguat Soluble guanylyl Treatment of PAH 1o improve exercise ability

cyclase stimulator
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Pulmonary Arterial Hypertension:
Pulmonary Artery Innervation Sympathcieaciyaton
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0
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) ‘\‘/e‘l‘::;;a et al. Circulation. 2004; 110:1308—1312.

Rothman et al. Circ Cardiovasc Interv. 2015;8:002569. DOI: 10.1161/CIRCINTERVENTIONS. 115.002569,
Zhou L. et al. J Am Coll Cardiol Intv. 2015; DOI: 10.1016/jcin.2015.09.015

Experimental studies of PADN Remodelling of Pulmonary Vessels

Outcome

Athor | Ref | Year | Species Model Techrique AP | MR [istoogial] Humoral
luratsch ? 1980 | Canine Surgical benefit | benefit

en ® [ am | cnne benefit_| _beneft

Zhou B | s | Cnne o bereft

Rohman | * | 015 | porcne A 2chll d post PADN benefit_| beneit

Uy o 201 | Canine IV monocrotaline: PADN benefit
hang | wm Rat laal benefit bereit

Hang RS V monocrotaline Radiofequency PADN benefit | benefit | benefit | benefic
Garcawar | ¥ | 2019 | porcie puimrary ven banding

Rohman | ¥ | 2019 | rorcne o 2 chllenge pre and post PADN PADN beneft beneft

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

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, MD,* 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

The following ablation parameters were
applied at each spot: temperature >50°C,
energy =10 W, and time = 120 s.
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Non Focused Ultrasound for intra-vascular denervation

Pulmonary cryoablation — new turn in
advanced ablation technologies
o T
.
-

Cryoablation temperature — 70 C
Duration at each spot - 2 mi
Average number of cryoablation spots at each ostium — 6 to 7

Human Studies
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CV-QED CV-QED
Clinical trials

mprovement in clinical outcome through 3-year
Inclusion criteria Exclusion criteria

—raongreup N . 5 18 years and older estimated life expectancy < 12 months
— sttt o PADN grou, 825% mPAP 225mmHg, pregnant or breast feeding
L E PCWP <15mmHg WHO pulmonary hypertensive classes
oo o S 0 ) PVR >3.0 WU 2,3,4,5
1 WHO pulmonary hypertensive Creatinine clearance <30 ml/min,
class 1 Abnormal platelet count <100,000/L.
Autoimmune diseases. malignancy,
Tricuspid valve stenosis
Supra-pulmonary valve stenosis

80

Patents (%)

Sham group, 38.0%

1

. T i T HR2.13,95% C11.19381, p=0.011

o
Days since randomization (d)

g

“ a2 20 a0 w0 w0
2 8 Days since randomization (4)

, et al. JACC-Cardiovasc Interv 2017 Zhang J...Chen SL, et al. JACC-Heart Failure 2023 clasel L“f’ and obstructive remodeling of the pulmonary
vascula

A Meta-analysis of the efficacy of pulmonary artery denervation in the CV' Q E D
e

treatment of pulmom.y hypertension

CV-QED

6 Trials

- Xishi Sun-!Jianmin Lu'. Donghao Wang". Haimin L.
heng Hong"'”

5 Trial o Marines Selazar, MO
LELE) e B S “PADN improves hemodynamics in

L L e — atients with PH by a significant
suarorsuoro a5 T ssn ‘Woaandom, s5%c1_vesr P v g

The literature quality PADN treatment reduction in mPAP and PVR while

evaluations were all Level B . Significant effect

* Improved 6-minute walking distance

* Reduced mean pulmonary artery pressure (mPAP),
* Reduced pulmonary vascular resistance (PVR)

« Improved cardiac output

having a significant increase in cardiac

output

1 1606017 <000

e w owonowe mom - PADN improved functional capacity
B B EFE AR

e T 4192008 134130 <0000,

with a marked increase in 6MWD and

better quality of life

sax sorason o
TR i R

e io-amreon

No significant effect

. B om g seens e m
* Left ventricular end-systolic diameter R e

* Mortality rate
[ T * Cardiac function e et 5135 303 21~ 130 <0000 3

Pulmonary Artev_y Denervatior) for CV-QE D V . CV'QE D

Pulmonary Arterial Hypertension Treatment effects of pulmonary artery denervation (-
A Sham-Controlled Randomized PADN-CFDA Trial for pulmonary arterial hypertension stratified by

“In patients with WHO group 1 PAH, PADN REVEAL risk score: Results from PADN-CFDA trial REVEAL = The Registry to Evaluate
Vg i MY Wek 4 Cacin T MOy e Yrg, M g M0 ) ! 2 A B . . ‘
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Figure 3 Graphical abstract. Abbreviations: PADN, pulmonary artery denervation; PDE-5i, phosphodiesterase 5 inhibitors.
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