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Pulmonary hypertension associated with left heart disease
(PH-LHD)

* Pulmonary Hypertension (PH) mPAP >20 mmHg

* Post-capillary PH PAWP >15 mmHg
* IpcPH (isolated post-capillary PH) PVR <2 WU
* CpcPH (combined post- and pre-capillary PH) PVR >2 WU

cf) Group 1 PAH, pre-capillary PH
* mPAP >20 mmHg, PAWP <15 mmHg, PVR >2 WU

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension



Pathophysiology of PH-LHD
PULMONARY CIRCULATION

Superimposed components:
- Vasoconstriction - Arteriolar remodeling
- NO availability § - Venous congestion .
itisation to NP- - Metabolic facto Passive backward
transmission of left-sided

ary vascular disease filling pressures

(i.e. remodeling)

LEFT HEART

Loss of LA compliance

RIGHT HEART

(exercise increased)
Mitral regurgitation

Systolic/diastolic
LV dysfunction

European Heart Journal (2016) 37, 942-954



Pulmonary arterial
hypertension (PAH)

* |diopathic/heritable
* Associated
conditions

PREVALENCE

Rare

a

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension

PH associated with
left heart disease

* |pcPH
* CpcPH

65-80%

Very common

a2 22
adaa

PH associated with
lung disease

¢ Non-severe PH
s Severe PH

Common

a a2
a a

PH associated with
pulmonary
artery obstructions

¢ CTEPH
¢ Other pulmonary
obstructions

Rare

PH with unclear
and/or multifactorial
mechanisms

* Haematologic
disorders
¢ Systemic disorders

Rare



Heart failure/cardiomyopathy Valvular heart disease

HFrEF HFmrEF HFpEF Aortic valve Mitral valve
EF <40% EF 41-49% EF 250% Stenosis/Regurgitation

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension



Pulmonary vascular resistance and clinical outcomes

in patients with pulmonary hypertension: a retrospective
cohort study

Hx. of HF 57.9%, COPD 33.3% (p)

Primary cohort: n=40082, US Veterans Affairs health-care system (2007.10-2016.9)
Validation cohort: n=3699, Vanderbilt University Medical Center (1998.9-2016.6)

Median follow-up: p—3.2 yrs (1153 days [IQR 570-1971]), v — 4.8 yrs (1752 days [IQR 1281-2999])

mPAP 219 mmHg and PVR of 22.2 WU

All-cause mortality in the primary
cohort (N=32275)

Heart failure hospitalisation in the
primary cohort (N=32275)

Composite outcome in the primary
cohort (N=32275)

All-cause mortality in the validation
cohort (N=2870)

Adjusted HR N pvalue Adjusted HR ¥ pvalue Adjusted HR be pvalue Adjusted HR Ve pvalue
(95% Cl) (95% Cl) (95% Cl) (95%C1)
All PAWP 147 (1-42-1:53) 3796 <0-0001  117(111-1-24) 327 <0:0001  137(132-142) 3084 p<0-0001 1-58(131-191) 22:6 <0-0001
PAWP>15 mmHg 136(129-142) 1637 <0.0001  1.15(1.08-123) 197  <0:0001  127(122-132) 1237 p<0-0001  1.44(112-183) 84 0-0037
PAWP =15 mmHg 171(159-1.84) 2140 <0.0001  1.27(113-143) 162 00001  162(152-173) 2025 p<0-0001  1.81(133-2.47) 140 00002

Lancet Respir Med 2020;8: 873-84



unadjusted mortality and HF hospitalization
(primary cohort)
F mPAP 219 mm Hg plus PAWP >15 mm Hg

100+
—— PVR <2-2 Wood units

90 —— PVR >2:2 Wood units
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T —— Time since right heart catheterisation (days)

(number censored)
PVR<2-2Wood 11040 7495 4897 3216 1946 1014 380
units (0) (532) (2222) (3400) (4329) (5096) (5657)
PVR222Wood 9612 5322 3239 1971 1162 592 244
units (0) (378) (1523) (2310) (2846) (3287) (3583)

Lancet Respir Med 2020;8: 873-84

Survival probability (%)

Number at risk
(number censored)
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PVR 222 Woodunits

unadjusted mortality
(validation cohort)
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PH-LHD

Patients: n=10023
RHC from 2005.1-2012.9

Median follow-up: 4.3yrs (1.5-6.9)

JAMA Cardiol. 2018;3(4):298-306

10023 Individuals with a total of 19262
right heart catheterization visits

1601 With precapillary pulmonary ‘

hypertension
3801 Without pulmonary
hypertension

4621 With pulmonary hypertension-left
heart disease

.| 215 Excluded owing to no record
of an ejection fraction

| !

1819 With PH-HFrEF 2587 With PH-HFpEF



[A] Survival in precapillary PH and PH-LHD

E Freedom from cardiac hospitalizations in precapillary PH and PH-LHD
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[c] survivalin precapillary PH, PH-HFpEF, and PH-HFFEF [D] Freedom from cardiac hospitalizations in precapillary PH, PH-HFpEF,
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100 — 00 No PH
Precapillary PH ——— Precapillary PH
——— PH-HFpEF ——— PH-HpEF
L PH-HFTEF 75 PH-HFTEF
€ s0 50
£
£
s
525 25
a
P<001 P<.001
0 2 4 6 8 0 12 0 2 4 6 8 10
Time, y Time, y
No. at risk No. at risk
NoPH 3792 3176 2569 1608 908 252 No PH 3807 2007 1225 637 253
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JAMA Cardiol. 2018;3(4):298-306 PH-HFrEF 1813 1028 727 424 176 32

PH-HFIEF 1819 390 184 70 14



Elevated TPG, PVR, DPG : Increased Mortality in PH-HFpEF

[a] survival stratified by TPG of 12 mm Hg

Survival Probabi

Time,y
No. at risk

TPG<12mmHg 13161033 943 883 701 570 455 325 225 127 49
TPG>12mmHg 1261 936 792 699 525 408 285 198 131 73 30

JAMA Cardiol. 2018;3(4):298-306

[B] Survival stratified by PVR of 3 WU [ €] survival stratified by DPG of 7 mm Hg
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Persistent PH in Corrected VHD

Patients: n=222
PH and VHD successfully corrected at ; Baseline
least 1 year before 21 . igheouputpr | .
® Pre-capillary PH | ) L]
® Cpc-PH ! o0 o
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J Am Heart Assoc. 2021;10:e019949



Persistent PH in Corrected VHD

1.00

Overall Survival
o
o
o

PVR24.3WU
025
p = 0.004
000163 61 56 49 3¢ 22 12 1
0 12 24 38 48 60 72 84

J Am Heart Assoc. 2021;10:e019949

Months

1.00

Overall Survival
o
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Echo-Doppler
PVR <4.3W.U.

Echo-Doppler
PVR24.3W.U

0.25
p=0.008
000]148 144 135 122 96 73 48 39
: 73 66 58 51 36 25 14 13
0 12 24 36 48 60 72 84
Months

Compared with the Spanish age-matched population
the standardized mortality ratio was 4.21 (95% Cl, 3.43-5.17; P<0.0001)



Clinical significance of PH in HF

* RVis susceptible to pressure overload compared to LV
* PH : related with poor prognosis

* High PVR: consistent marker for poor prognosis

J Am Heart Assoc. 2021;10:e019949



Pathophysiology of PH-LHD

Variable degree of pulmonary congestion, vasoconstriction, vascular remodelling

LA pressure f Congestion Remodelling Right heart strain

LA pressure (mmHg)

20 40 60 80 100 120

T)
LA volume (mi)

LA dysfunction Vasoconstriction Venous  Arteriolar RV dysfunction
Pulmonary congestion

RV-PA
uncoupling

Pulmonary vascular disease

No PH IpcPH CpcPH?

Left ventricular phenotype = Right ventricular phenotype

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension



Diagnosis of PH-LHD

Diagnostic Algorithm for Patients With Suspected HF

Assessment

* Symptom: Non-specific i st
+ECG, labs

* Sign: Non-specific Natriretic Pepide

+ NT-proBNP >125 pg/mL
* EKG

« BNP 235 pg/mL

Transthoracic Echocardiography

. La boratory tests inCI Ud i ng BNP « Additional testing, if necessary

HF Diagnosis Confirmed

* Echocardiography

« Determine cause and classify

* Right heart catheterization e

«Evaluate for precipitating
factors
«Initiate treatment

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension
2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure



Diagnosis of PH-LHD
- Symptom: Non-specific _ sympoms

* Dyspnoea on exertion (WHO-FC)

* Fatigue and rapid exhaustion

* Dyspnoea when bending forward (bendopnoea)

* Palpitations

+ Haemoptysis

¢ Exercise-induced abdominal distension and nausea
* Weight gain due to fluid retention

¢ Syncope (during or shortly after physical exertion)

Rare symp due to pul y artery dilation®

 Exertional chest pain:
dynamic compression of the left main coronary artery
o Hoarseness (dysphonia):
compression of the left laryngeal recurrent nerve
(cardiovocal or Ortner’s syndrome)
. Shortness of breath, wheezing, cough, lower respiratory
ction, atelectasis:
cﬂmprﬁ!lon  of the bronchi

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension



Diagnosis of PH-LHD

* Sign: Non-specific

Signs of PH

Signs of RV backward failure

* Central, peripheral, or mixed cyanosis

* Accentuated pulmonary component of the
second heart sound

* RV third heart sound

« Systolic murmur of tricuspid regurgitation

* Diastolic murmur of pulmonary regurgitation

« Distended and pulsating jugular veins
* Abdominal distension

* Hepatomegaly

* Ascites

* Peripheral oedema

P

Signs pointing towards

T Signs of RV forward failure

« Digital clubbing: Cyanotic CHD, fibrotic lung
disease, bronchiectasis, PYOD, or liver disease

« Differential clubbing/cyanosis:
PDA/Eisenmenger’s syndrome

« Auscultatory findings (crackles or wheezing,
murmurs): lung or heart disease

« Sequelae of DVT, venous insufficiency: CTEPH

* Telangiectasia: HHT or SSc

« Scleradactyly. R d's oh digital

« Peripheral cyanosis (blue lips and tips)
« Dizziness
* Pallor

+ Cool extremities
« Prolonged capillary refill

yly, Ray
ulceration, GORD: SSc

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension



Diagnosis of PH-LHD

* ECG: Right axis deviation, P pulmonale, RV strain , RBBB
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2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension



Diagnosis of PH-LHD

* Laboratory tests
* CBC, UA, electrolytes, BUN,
Creatinine, glucose, lipid

profile, LFT, iron studies, TSH

* BNP/NT-proBNP

2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure

Table 6. Selected Potential Causes of Elevated Natriuretic
Peptide Levels®-5?

Cardiac

HF, including RV HF syndromes

ACS

Heart muscle disease, including LVH

VHD

Pericardial disease

AF

Myocarditis

Cardiac surgery

Cardioversion

Toxic-metabolic myocardial insults, including cancer chemotherapy

Noncardiac

Advancing age

Anemia

Renal failure

Pulmonary: Obstructive sleep apnea, severe pneumonia

Pulmonary embolism, pulmonary arterial hypertension

Critical illness

Bacterial sepsis

Severe burns




Suspicion o heart fallur nthe smergency department

(history, physical exam, CX

’ “Wet' NT-proBNP

[_l

Grey zone Age-adjusted rule-in: High-risk rule-in:
s pg/ml « <50 years: 2450 pg/ml 25,000 pg/ml
« 50-74 years: 2900 pg/ml
* 275 years: 21,800 pg/ml
need to adju
le kidney mnmon, Jraty
Heart failure l

Evaluation for a non-cardiac judgment, Consider admi Admit, close monitoring,
cause of dysprioea is advised consider alternative diagnosis futher tosts and restment further tests and treatment
b Suspected de novo heart failure as an outpatient
(history, physical exam, ECG)
Rule out: Age-sdijusted, ml.-ln. High-risk rule-in:
<125 pg/ml * <50 years: 21. 22,000 pg/ml

« 50-74 years: it pg/ml
pa/ml

« 275 years: 2500
Evaluation for Consider Treat as appropriate. Arrange
cause advised If clinical suspicion remains, i

for echocardiography (<6
arrange echocardiography weeks)

Nature Reviews Disease Primers volume 10, Article number: 55 (2024)

(diuretics, RASi, MRA)

Priority echocardiography
and evaluation by heart
failure team (2 weeks)




Diagnosis of PH-LHD : Echocardiography

Left heart disease (LHD)

e Chamber size and systolic function

* LV diastolic function

e Cardiomyopathy

* Valvular Heart Disease (VHD)

* Pulmonary hypertension : TR maximal velocity

* Rt. heart assessment : RA, RV, function



Diagnosis of PH-LHD : Echocardiography

* Left heart disease (LHD)
* Chamber size
e LV EF: HFrEF, HFmrEF, HFpEF
* LV strain: peak GLS > 20% in healthy person

* LV diastolic function

¢ Cardiomyopathy [a)




Diagnosis of PH-LHD : Echocardiography

Table 6 Mitral annular e’ velocity values for diagnosis of
impaired LV relaxation

e LHD - LV diastolic function

20-39y 40-65y 65y
1. Septal e/, cm/s <7 <6 <6
’ H 2. Lateral ¢/, cm/s <10 <8 <7
° 5
E, A, €, pulmonary vein flow S — ——;
. A = " " : n Exceptin
¢ LA volume index LV Diastolic Function Grading & LAP Estimation s
1. Reduced e’ velocity: septal <6 or lateral < 7 or average < 6.5 cm/s * m\:amm PH
° i 3 s 2 2 2 HIX
LA stra | n 2. Increased E/e’: septal 2 15 or lateral 2 13 or average > 14 ot
3. Increased TR velocity 2 2.8 m/s or PASP 2 35 mm Hg constriction
|
[ T z 1
° LV H All normal Reduced e’ only Increased TR/PASP only or 3 of the above

Increased E/e’ only or
P H k T R I t ’—J \—‘ Any 2 abnormal variables
- pea veloci . |

LARS < 18% or LAVi > 34 mL/m?

21 present
Nong Alternatively —— Increased LAP

IVRT <70 ms

1f none available or reliable use
Supplemental methods™

If symptomatic Diastolic Exercise
Echo.

2025 ASE Recommendations for the Evaluation of Left Ventricular Diastolic Function by Echocardiography and for HFpEF Diagnosis



Diagnosis of PH-LHD : Echocardiography

* Valvular heart disease (VHD)

* Pulmonary hypertension
* Elevated sPAP
* Rt. heart assessment e | e

o view

regurgiation velociy (peak TRV):

wave Doppler

@Esc @ ERS—
2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension



Diagnosis of PH-LHD : HFpEF scores

* HFA-PEFF

Functional Criteria:
Major

CMR
Cardiac or Non-Cardiac

Biopses
B X M-8 Scintigraphy/ CT/ PET
Genetics
Aetiological Workup |~~~

STEP3-F1

Minor Criteria

LAVI > 34 mL/m?

Advanced Workup

Comprehensive Echocardiography Definitive
BRI Natriuretic peptides (if not measured in Step 1) diagnosis

Diagnostic Workup
Signs and/or Symptoms of HF TTE

Comorbidities Natriuretic mldu
STEP1-PLLE Ergometry SMWT
ECG Cardiopulmonary Exercise Exercise RHC
Testing

European Heart Journal, Volume 40, Issue 40, 21 October 2019, Pages 3297-3317, Diagnostics 2024, 14(2), 136



Diagnosis of PH-LHD : HFpEF scores

* H2FPEF

Circulation. 2018;138:861-870.

Clinical Variable |Values Points
H Heavy Body mass index > 30 kg/m? 2
2 Hypertensive 2 or more antihypertensive medicines 1
F Atrial Fibrillation Paroxysmal or Persistent 3
Pul Doppler Echocardiographic estimated
P uimonary. Pulmonary Artery Systolic Pressure > 35 1
Hypertension mmHg
E Elder Age > 60 years 1
F Filling Pressure Doppler Echocardiographic E/e’ > 9 1
Sum
H,FPEF score (0-9)
Total Points 0 1 2 3 4 5 5 7 8 9
low (0-1) intermediate (2-5) high (6-9)

Probability of HFpEF

02 03 04 05 06 07 08 0.9 0.95




Feature PH-LHD unlikely Intermediate probability PH-LHD likely
Age <60 years 60-70 years >70 years
Obesity, hypertension, dyslipidaemia, No factors 1-2 factors >2 factors
glucose intolerance/diabetes
Presence of known LHD No Yes Yes
Previous cardiac intervention No No Yes
Atrial fibrillation No Paroxysmal Permanent/persistent
Structural LHD No No Present
ECG Normal or signs of RV strain Mild LVH LBBB or LVH
Echocardiography No LA dilation No LA dilation LA dilation (LAVI >34 mL/m?)

CPET

cMRI

E/e’ <13

High VE/VCO; slope
No EQV
No left-heart abnormalities

Grade <2 mitral flow

Elevated VE/VCO, slope
EOV

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension

LVH

Grade >2 mitral flow

Mildly elevated VE/VCO; slope
EOV

LVH

LA dilation (strain or LA/RA =1)



Diagnosis of PH-LHD
Invasive assessment of hemodynamics - RHC
¢ Indications for RHC in LHD
* Suspected PAH or CTEPH
* Suspected CpcPH with a severe pre-capillary component, where further
information will aid phenotyping and treatment decisions

* Advanced HF and evaluation for heart transplantation
* LHD with a high likelihood of PH-LHD and normal resting PAWP

* Exercise testing and fluid challenge

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension



Treatment of PH-LHD

* The primary strategy
* Treat the underlying cardiac disease
* Optimize GDMT
* HFrEF: ARNI/ACEi (ARB), beta-blocker, MRA, SGLT2i
* HFpEF: Tx. underlying disease, SGLT2i
* Correct structural lesions: MR, AS
* Manage comorbidities: HTN, AF, obesity (GLP1 receptor agonist)

* Diuretics : in the presence of fluid retention, J, PAP and RV afterload



Treatment of PH-LHD

Pulmonary
vasculature

Miocardium

Adipose tissue

Kidney

Mechanism of
action

promotes the
functioning of
natriuretic peptides

adverse remodelling

adverse remodelling

sensitivity

SGLT2 Reduce renal tubular | Reduce PA pressure and Reduce right ventricle Improve insulin Enhance diuresis
inhibitors | glucose reabsorption, | adverse remodelling systolic and diastolic sensitivity

producing a reduction pressures and adverse

in blood glucose remodelling

without stimulating

insulin release
GLP1 Mimic the action of Reduce inflammation, Improve RV function, Improve insulin
agonists GLP-1 fibrosis and adverse reduce inflammation, sensitivity, weight loss

remodelling reduce adverse and brown fat
remodelling thermogenesis

ANRI Inhibit the RAAS and Reduce PA pressure and Reduce RV pressureand | Mightimproveinsulin | Enhance natriuresis and

diuresis

European Journal of Internal Medicine 129 (2024) 1-15




Treatment of PH-LHD

* ESC Guidelines recommendations on GLP-1 receptor agonist (GLP-1RA)
* Overweight or obese patients with T2DM to reduce weight (Class lla)
* GLP-1 RAs with proven CV benefit
* liraglutide, semaglutide s.c., dulaglutide, efpeglenatide
¢ recommended in T2DM and ASCVD to reduce CV events
* independent of baseline or target HbAlc (Class I)
* GLP-1 RA semaglutide
* in overweight (BMI >27 kg/m?) or obese chronic coronary syndrome

patients without diabetes to reduce CV mortality, Ml, or stroke. (Class lla)

2023 ESC Guidelines for the management of cardiovascular disease in patients with diabetes



Treatment of PH-LHD

Management of HFpEF

Medical SGLT2i MRA ARB/ARNI
management « Contraindication of type 1diabetes mellitus « Avoid with potassium >5 mmol/l, « ARNI most beneficial with ejection fraction
* Precaution with mycotic genital infections eGFR <30 ml/l below normal
serum creatinine >2.5 mg/dl « ARB considered when ARNI contraindicated
Non-pharmacological Exercise training Weight loss in obesity
management « Improvement in pVO,
Comorbidity Diabetes Hypertension CKD Obesity CAD Atrial Sleep apnoea Iron COPD
management mellitus » Goal BP « Sacubitril- < Weight e Revascularization fibrillation « Evaluation with deficiency = Smoking
= Goal HbAlc <130/80 valsartan loss for ischaemia = Anti- polysomnography e« Consider cessation
7-8% mmHg « SGLT2i « GLPIRA coagulation ¢ Unclear benefit to iron ¢ 0,
* SGLT2i = ACEi, ARB, * GLPIRA = Catheter continuous repletion therapy
« Metformin MRA, ARNI ablation positive pressure as

needed

Nature Reviews Disease Primers volume 10, Article number: 55 (2024)



Treatment of PH-LHD

* PH contributes to RV dysfunction and HF symptoms
* PAH-targeted drugs tested (PDE5i, ERAs, prostacyclins)
* Key trials
* RELAX (sildenafil in HFpEF): no benefit
* PASSION (tadalafil in HFpEF + PH): early stop, no benefit
* ENABLE (bosentan in HFrEF): no benefit, safety concerns
* Risks: systemic hypotension, pulmonary edema

* Current stance: Do not use PAH drugs in Group 2 PH



Trials of PDES5 inhibitor in HF

Medication/device Dose Duration Sample size Inclusion Primary endpoint Results
PDESi
Sildenafil® 50 mg tid 24 weeks a4 HFpPEF (LVEF 250%)  Pulmonary hemodynamics Significant improvements
and RV performance in ~ in mPAP and RV function
1-year
Sildenafil (RELAX 20 mg tid 12 weeks 216 HFpEF (LVEF >50%) Change in peak oxygen No significant
trial)® consumption after 24 improvement
weeks
Sildenafit*? 60 mg tid 12 weeks 52 HFpEF (LVEF 245%)  Change in mPAP after 12 No significant
weeks improvement
Sildenafil (SIOVAC 40 mg tid 6 months 200 Persistent PH after Composite clinical score Worsening in clinical
trial)* surgical correction outcomes
of VHD
sildenafil’® 100 mg daily 68+58 days 6 HTPL candidates with PVR Sildenafil lowers PVR in
CpcPH HTPL candidates with
CpcPH
Sildenafil”™ 75 mg tid 12to 15 weeks 58 (26 in Post-LVAD patients 12 to 15 weeks change in Significant decrease in
sildenafil +  with persistent CpcPH ~ PVR and dP/dtmax/IP PVR
LVAD; 32 in LVAD
control)
Sildenafit®® 140 mg/day 163 days n9 CpcPH patients with mPAP, PVR, and TPG Improved pulmonary

Inconsistent results across trials

Int J Heart Fail. 2021 Jul;3(3):147-159

scheduled HTPL

hemodynamics with
sildenafil + HTPL

compared with HTPL
without sildenafil
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N EnglJ Med 2021;384:1204-15



Sotatercept for CpcPH (CADENCE study)

Design: Phase 2, RCT
Patients: n=164

Baseline median
NTproBNP 1119 pg/mL
PVR 5.2 WU
mPAP 43 mmHg
PAWP 21 mmHg

Median follow-up: 24 weeks

Circulation. 2026 May 12;153(19):1446-1459.

Change From Baseline to Week 24 in
Pulmonary Vascular Resistance*!

Median (Range) Change
From Baseline, Wood units

Placebo  Sotatercept Sotatercept
03mgkg 0.7 mghkg
(v=54)  (n=53)  (n=54)

Hodges-Lehmann  [EL L Sotatercept
Iocation shift from 0.3 mglkg 0.7 mglkg

placebo estimate -1.02 -0.75
CENTEREY (15100-025) | (-15200009)
P value? P=0.004 P=0.024

Change From Baseline to Week 24 in
Pulmonary Arterial Wedge Pressure*t
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Placsbo  Sotatercept Sotatercept
mgkg 0.7 mgkg

(=54)  (1=53)  (n=54)
Sotatercept Sotatercept
Hodges-Lehmann 0.3 mglkg 0.7 mglkg

location shift from

placebo estimate 304 -253
R LLLE (57710-032) | (-5:3310028)

B
Change From Baseline to Week 24 in
Mean Pulmonary Arterial Pressure*!
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Placebo  Sotatercept Sotatercept
0.3mghkg 0.7 mglky
(=54)  (n=53)  (n=54)

s Sotatercept Sotatercept
odges-Lohmann  [NERRYY 0.7 mik
location shitt from i} il
placebo estimate
3 ~5.19 022
CRLTRLLIN (- 30000-539) | (-1297t0-546)
b Change From Baseline to Week 24 in
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Summary
* PH-LHD
* PH-LHD is the most common form of PH
* with or without pulmonary vascular remodeling : IpcPH, CpcPH
* Diagnosis: Comprehensive approach
* Treatment
* GDMT and comorbidity treatment
* PAH specific drug for PH-LHD: not proven, could be harmful

* Further investigation with new therapeutic options i.e.) Sotatercept



