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Topics

* Classification updates
* Methamphetamine induced PAH




PH with unclear
and/or multifactorial
mechanisms

* |diopathic/heritable * lpcPH * Non-severe PH * CTEPH * Hematologic

* Associated ¢ CpcPH * Severe PH ¢ Other pulmonary disorders
conditions obstructions » Systemic disorders

Rare Very common Common Rare Rare
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Reveal 2.0 Risk Calculator

WHO group | subgroup PAH-CTD FPAH _
+1 +2
Demographics and comorbidities | eGFR<60 ml/min Male>60 years
+1 +2
NYHA/WHO functional class | 1] [\
-1 +1 +2
Vital signs SBP<110 mmHg HR>96 bpm
+1 +1
Hospitalization for any cause YES
within 6 months +1
SMWT 440-320 m <165m
-1 +1
BNP 200-800 pg/mL >800 pg/mL
+1 +2
Pericardial effusion on YES
Echocardiogram +1
DLCO on Pulmonary function test <40%
+1
mRAP within 1 year on RHC >20 mmHg
+1
PVR on RHC

<5 WU
-1




Diagnostic Threshold Timeline
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Hemodynamic definitions of pre- and post-capillary
pulmonary hypertension

Definition Haemodynamic characteristics
PH = MPAP =20 mmHg
Pre-capillary PH = MPAP =20 mmHg
= PAWP =15 mmHg
= PYR =2 WU
IpcPH = mPAP >20 mmHg
= PAWP >15 mmHg
s PVR =2 WU
CpcPH = mMPAP >20 mmHg
= PAWP >15 mmHg
= PVR =2 WU
Exercise PH = MPAP/CO slope between rest and exercise

= >3 mmHg/L/min

Some patients present with elevated mPAP (=20 mmHg) but low PVR
(=2 wWU) and low PAWP (=15 mmHg); this haemodynamic condition
may be described by the term 'unclassified PH'.

PH: pulmonary hypertension; mPAP: mean pulmeonary arterial pressure;
PAWP: pulmonary arterial wedge pressure; PVR: pulmonary vascular
resistance; IpcPH:; isclated post-capillary pulmonary hypertension;
CpcPH: combined post- and pre-capillary pulmonary hypertension; WU:
Wood units; CO: cardiac output.

A pulmonary capillary wedge pressure
(PCWP) 215 mmHg at rest or >18 mmHg
immediately after fluid challenge is
considered diagnostic of LHD



Patients with symptomatic heart failure who underwent right heart
catheterization between January 2007 and December 2016

(n = 789)
The patients with constrictive pericarditis,
m congenltal slhunt.dlsease, and receiving Ipc-PH (n = 268) Cpc-PH(n = 54) Borderline-PH (n = 112) Non-PH (n = 267) P value
hemodialysis were excluded. RAP (mmHg) 105+ 48 125+ 5.4 72+28(n=111) 5.2+ 2.6 (n = 266) <0.001
(n =7 1) sPAP (mmHg) 43.2+98 58.0 £ 14.5 35.0+5.5 262 +4.7 <0.001
mPAP (mmHg) 30.3+6.6 40.3 £ 8.9 23.4+2.6 164 + 2.8 <0.001
Insufficient data dPAP (mmHg) 218459 82471 158427 108 + 26 <0.001
(n=17) PAWP (mmHg) 226456 24.0+59 128422 9.7 +3.0 (n = 266) <0.001
CO (L/min) 49+ 1.4 39+1.0 50+ 1.4 (n=108) 48+1.2(n=262) <0.001
. CI (L/min/m2) 29+08 2407 3.1+0.8(n=108) 29407 (n=262) <0.001
Analyzed patlents Heart rate (beats/min) 779 £17.5 (n = 266) 80.3 £ 13.8 (n=53) 712+ 14.2 (n=109) 70.4 + 14.3 (n = 256) <0.001
(n = 70 1 ) PVR (Wood units) 1.6 0.6 42+14 | 23+0.9(n=108) 1.5+ 0.7 (n = 262) <0.001
DPG (mmHg) -0.8 £3.7 42+47 3.0+3.2 1.0 £ 2.5 (n = 266) <0.001
TPG (mmHg 7.8+3.3 16.3+54 10.6 £3.2 6.7 + 2.4 (n = 266) <0.001
Ipc-PH, isolated post-capillary pulmonary hypertension; Cpc-PH, combined pre- and post-capillary pulmonary hypertension; PH, pulmonary hypertension; RAP, right
atrial pressure; sPAP, systolic pulmonary artery pressure; mPAP, mean pulmonary artery pressure; dPAP, diastolic pulmonary artery pressure; PAWP, pulmonary artery
wedge pressure; CO, cardiac output; CI, cardiac index; PVR, pulmonary vascular resistance; DPG, diastolic pressure gradient; TPG, transpulmonary pressure gradient.
IpC-PH CpC—PH Borderline-PH Non-PH https://doi.org/10.1371/journal pone.0247987 1002
(mPAP >20 mmHg, (mPAP >20 mmHg, (mPAP >20 mmHg, (mPAP <20 mmHg)
PAWP >15 mmHg, PAWP >15 mmHg, PAWP <15 mmHg) (n=267) (38.1%)
PVR <3 WU) PVR >3 WU) (n=112) (16.0%)
(n = 268) (38.2%) (n=54) (7.7%)

https://doi.org/10.1371/journal.pone.0247987



https://doi.org/10.1371/journal.pone.0247987

Combined Pre and Post Pulmonary Hypertension
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https://doi.org/10.1371/journal.pone.0247987
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Therapeutics for Combined Pre and Post

» MELODY-1 (ERA) e PATENT -2

* HEART (ERA) e CHEST-1

* EARTH (ERA) . CHEST-2

P RELAY » SOCRATES-REDUCED
* SOVIAC

. EREEDOM * SOCRATES-PRESERVED
* TRIMUMPH1 * LEPHT

* FIRST * VICTORIA

* STEP * VITALITY

* GRIPHON . DILATE

* PATENT-1




Key Takeaways for WHO Group 2
Pre and Post Capillary Pulm htn.....

* New subset of WHO 2 patients
representing 7-15% of WHO 2

patients
* DPG replaced by PVR in
diagnosis

e Worse clinical outcomes
including mortality and variety
of usual CHF endpoints

* No clear therapeutic benefit of
directed PAH medications

 Future considerations for
Sotatercept (Activin signal
pathway




Methamphetamine

e 1972 Aminorex removed

from market in Europe
(WHO)

e 10-year follow up studies
showed half of patients
died of RHF

HP Gurtner Core Vasa 1985;27(2-3):160-71
Brenot et al Br Heart Journal 1993 Dec;70 (6);537-41

* Fen-Phen 1996,
removed 1997

e 20% of 73 ptin 1993
review suggested
Fen use




Physiology

Redistribution
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Blocking
monoamine
transporters
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High concentration of serotonin (5HT),
dopamine (D), and norepinephrine (NE)
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— IPAH
- = = Meth-APAH
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Number at Risk
iPAH 97 72 57 45
Meth-APAH 90 64 48 34

Zamanian 2018. American Journal Resp and Crit Care Medicine Vol 197 Number 6
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Cardiomyopathy-Associated Hospital Admissions Among Methamphetamine Users by Region from 2008-2020

Number of Admissions Number of Admissions.

1,485 [ 17555 1485 [N :7.555
2008 2009 2014 2015

2010 2011 2016 2017

2012 2013 2018 2019 2020




Case Presentation

* 38 yo female presents to ED with sob and
abd distension.

* Smoker, Asthma
* Notes 20lbs weight gain over last 2m

RV markedly increased, systolic function
markedly reduced, RVSP 99 mmHg,
TAPSE 1.1, EF 65%, LA normal size.

* mMPAP 54mmHg
* Wedge 4 mm Hg
* PA sat 59%

* RA 10 mmHg

* Cl 1.66 (Fick)



Case Presentation

e 3 separate admissions at local facilities e Currently on triple therapy
* Liver eval suggested cirrhosis * Dry weight
e Saw PCP 4x in last two years with e Zero admissions
inhalers changes, smoking discussion  Still struggling with meth use
* Cholecystectomy and missed appointments




Methamphetamine-PAH Takeaways

* Use on therise * Unique care perspectives from PH
« Worse outcomes vs |PAH clinic (i.e. give a little grace)

e Can persist even with

o
: In my younger years and more vulnerable
cessation of drug y youngery

years, my father gave me some advice that
I’'ve been turning over in my mind ever
since. ‘Whenever you feel like criticizing
anyone, just remember that all the people
in this world haven’t had the same
advantages that you’ve had.”

Similar physiology to PAH
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