
Michele D’Alto

Department of Cardiology – PH Unit
Monaldi Hospital – Naples, Italy

Scompenso cardiaco sinistro e 
ipertensione polmonare



Honoraria from: Actelion/Janssen, Merck Sharp and Dohme, Dompè, 
Ferrer, AOP. 

Member of a scientific advisory board for: Actelion/Janssen, Merck 
Sharp and Dohme, Dompè, Ferrer, AOP. 

Financial disclosure



Agenda

• Definition of PH in Heart failure
• Why left HF patients develop PH? Any consequence?
• HFpEF-PH or PAH? The differential diagnosis
• Therapy for PH due to left heart disease.



2022 ESC/ERS Guidelines for the Diagnosis and
Treatment of Pulmonary Hypertension 

2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension (European Heart Journal; 2022 –

doi: 10.1093/eurheartj/ehac237 and European Respiratory Journal; 2022 – doi: 10.1183/13993003.00879-2022)



2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension (European Heart Journal; 2022 –

doi: 10.1093/eurheartj/ehac237 and European Respiratory Journal; 2022 – doi: 10.1183/13993003.00879-2022)

Updated haemodynamic definitions of pulmonary hypertension

2022 ESC/ERS Guidelines for the Diagnosis and
Treatment of Pulmonary Hypertension 



2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension
(European Heart Journal; 2022 – doi: 10.1093/eurheartj/ehac237 and European Respiratory Journal; 2022 – doi: 10.1183/13993003.00879-2022)

Pulmonary 
hypertension 
associated with left 
heart disease    
(group 2)

a

asevere pre-capillary
component in CpcPH:

PVR >5 WU



Left Heart – Pulmonary Circulation – Right Heart 

Rosenkranz et al. Eur Heart J 2016; 37: 942-954 



Arterial and Venous Remodeling in HFrEF and HFpEF

❑ 108 HF pts (53 preserved and 55 
reduced) with PASP >40 mmHg

❑ 12 Controls
❑ 17 Pulmonary venous disease (PVOD)

HF pattern of remodeling correlates strongly with 
venous and capillary thickening similar to PVOD

Figure S6. Severity of intimal thickening in pulmonary veins with loose 
fibrosis/hyalinosis versus dense fibrosis intimal character

Figure 5. Pulmonary vascular structure in HF-PH and PVOD patients with 
elevated transpulmonary gradient

Fayyaz et al. Circulation. 2017 Dec 15. pii: CIRCULATIONAHA.117.031608
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J Am Coll Cardiol 2001;37:183– 8

RHC performed in 377 consecutive patients with HF

PAP low / RVEF high
PAP low / RVEF low
PAP high / RVEF high
PAP high / RVEF low

PAP high / RVEF low



Eur Herat J HF 2020;22:1214–1225

Prospective, observational registry HF 
(1557 patients)

• PH if SPAP ≥40 mmHg;
• RV dysfunction if TAPSE ≤16 mm
• RV-arterial uncoupling if TAPSE/SPAP 

<0.36 mm/mmHg

Survival according to the presence of PH and RV dysfunction

baseline 1y follow-up



J Am Coll Cardiol, 2020;76(9):1102-1111



Pre- or post-capillary PH? 
Building a pre-test probability before RHC…



4.1

J Am Soc Echo, 2015;28:108-15

• 152 patients 
• echo and RHC within 1 hour



212 patients consecutive patients
RHC with measurements before and after rapid infusion of 7 ml/kg of saline in 5-10’.

Conclusion:
A cut-off value of 18 mmHg allows to re-classify 6-8% of patients with pre-capillary PH or normal 
hemodynamics at baseline. 

No PH PAH Group 2-PH

D’Alto M. et al, CHEST 2017; 151(1):119-126



J Am Soc Echocard 2023



PAH vasodilator therapy for HFpEF?



Eur Heart J 2018;39:1255–1264

• Multricentric, randomized, and placebo-controlled 

• Successful valve replacement or repair procedure

• Precapillary PH (mPAP >30mmHg, PAWP <15 mmHg)

• Sildenafil 40 mg x 3 (n: 104) vs placebo (n: 96)



Current Trials in Pulmonary Hypertension and Heart Failure

1. Guazzi et al. Circulation. 2011;124:164-74 . 2. Guazzi Eur J Heart Fail. 2012. 3. Bonderman et al. Circulation 2013; 128: 502-511. 4. Hoendermis E, et al. Eur Heart J 2015; 36:2565-73. 5. Koller et 

al. Heart, Lung and Circulation (2017) 26, 433–441. 6.Vachiery JL et al. Eur Respir J 2018; 51: 1702589. 7. Burkhoff D, et al. JACC HF 2021; 9: 360 – 70



2022 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension
(European Heart Journal; 2022 – doi: 10.1093/eurheartj/ehac237 and European Respiratory Journal; 2022 – doi: 10.1183/13993003.00879-2022)

Recommendations Class Level

In patients with LHD and CpcPH with a severe pre-capillary component (e.g. PVR >5 
WU), an individualized approach to treatment is recommended

I C

When patients with PH and multiple risk factors for LHD, who have a normal PAWP at 
rest but an abnormal response to exercise or fluid challenge, are treated with PAH 
drugs, close monitoring is recommended 

I C

In patients with PH at RHC, a borderline PAWP (13–15 mmHg) and features of HFpEF, 
additional testing with exercise or fluid challenge may be considered to uncover post-
capillary PH

IIb C

Drugs approved for PAH are not recommended in PH-LHD III A

Recommendations for PH associated with 
left heart disease



Underlying condition Treatment

Diabetes
Optimize therapy
Weigh loss

Systemic hypertension Optimize therapy

Atrial fibrillation Rhythm control or optimal rate control

Coronary artery disease
Therapy, revascularization 
(percutaneous, surgical)

Mitral or aortic disease Percutaneous or surgical treatment

Left heart failure
Optimize therapy: betablockers, MRA, 
ARNI, SGLT2 inhibitors, iron suppl, CRT… 

General management of PH in HFpEF
- Understand pathophysiology (of HFpEF and PH)
- Do not harm!
- Individualized treatment of PH-HFpEF – Phenotyping
- Sequential approach



A glimpse into the future: 
Inter Atrial Shunt Devices and Implantable Pressure Sensors in HFpEF



Conclusion

A clear definition of post-capillary PH is available: phenotype the 
patient!

PH and right ventricular dysfunction represent an unfavorable 
turning point in left heart failure.

PAH active drugs don’t work in postcapillary PH: optimize the 
treatment of the underlying disease! 
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