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L’ipertensione arteriosa polmonare
nelle cardiopatie congenite
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PAH corresponds to Group 1 PH, defined by right-heart catheterisation as precapillary PH in the 
absence of other causes such as chronic lung disease or chronic thromboembolic disease



Clinical classification of PAH associated with 
congenital heart disease



▪ PAH associated with congenital heart disease is highly prevalent:  

- French cohort: 11.3%  of all cases of PAH

- Spanish cohort: 16% of  of all cases of PAH

▪ PAH affects 5% to 10% of adults with CHD 

▪ Women are affected more commonly by PAH-CHD and risk increases

with increasing biological age and the age when defect closure

occurred.

Epidemiology of PAH associated with congenital
heart disease



PAH associated with congenital heart disease
PAH-CHD patients referred to Bologna 1998-2011

Eur Heart J 2014. 35, 716–724



EXPOSURE is an ongoing, multicentre, prospective, observational study of PAH patients

initiating a PAH-specific therapy in Europe and Canada
Escribano et al  ESC 2022

PAH associated with congenital heart disease



▪ The risk of developing PAH depends on the location and

size of the shunt lesion, as well as concomitant factors,

such as the presence of Down syndrome.

▪ Large post-tricuspid shunts (high flow, high pressure) 

more frequently and quickly induce irreversible PAH 

than restrictive or pretricuspid shunts (high flow, normal

pressure)

CHD-type and shunt determine the progression of PAH

Eur Heart J 2017; 00:1–8



Pathophysiology of PAH-CHD

van der Feen DE, et al. Heart 2019



PAH associated with congenital heart disease



Pathophysiology of PAH-CHD



J Heart Lung Transplant 2019;38:879−901

Diagnosis and evaluation of 
PAH associated with CHD



Eur Heart J 2022; 00: 1–114



Diagnostic work-up:  Echocardiography



Echocardiographic signs suggestive of  pre-capillary PH



Echocardiographic probability of pulmonary hypertension



Sig.ra A-L, anni 50

FRCV: obesità (BMI  38), ipertensione arteriosa

Pneumopatia grave

Dispnea da sforzo lieve



VTDi VS 50 ml/mq
FEVS 60%
VD: RVOT plax 43mm, Area Td 43 cmq
TAPSE 22. FAC 41%
Grad a-v 47 mmhg



E/A 0.8, E/E’ avg 5
Vol atrio sx 41 ml/mq



Echocardiographic Parameters and Signs Suggestive of 
PH: Considerations for Patients With CHD

Patient With RVOTO



J Heart Lung Transplant 2019;38:879−901



Pulmonary Hypertension subtypes and their occurrence in Adult CHD





Invasive Measures and clinical Implications



Algorithm for the management of patients with CHD 
associated with PAH/PHVD and congenital shunt lesions





Shunt repair.



The window for reversibility is
critical in patients with PAH-CHD

▪ Grey zone: individual patient evaluation in tertiary centres

▪ Recommendations are predominantly based on expert opinion

▪ No prospective studies have yet identified reliable haemodynamic cut-offs that predict

reversal of pulmonary vascular disease and normalisation of haemodynamics after

cardiac correction. 

▪ Post-operative progressive PAH-CHD:

- Pediatric 2-6%

- Adult 7-13%



van der Feen DE, et al. Heart 2019;105:276–282.

Additional indices for the assessment of reversibility in PAH-CHD



Treatment  PAH with small/coincidental defect
or persistent PAH after defect closure



Eur Heart J 2022; 00: 1–114



Eisenmenger syndrome



PAH treatment in Eisenmenger syndrome



Heart 2018

Prognostication in Eisenmenger syndrome



Recommendations, Evidence Gaps, and Future Perspectives on 
Management of Patients With Eisenmenger Syndrome



Eur Respir J 2012; 39: 945–955 

Survival in PAH associated with CHD



Survival in Eisenmenger Syndrome according to type of defect

Eur Heart J. 2014;35(11):716–24.

• Survival estimates at 20 years for ES, SP (systemic-to-pulmonary shunt), 
and CD (after defect correction) were 87%, 86% and 36% 

• Survival estimates at 15 years for SD (small defects) was 66%



• PAH is a frequent complication of congenital heart disease

• Prognosis varies depending on the type and size of the congenital heart defect, the 
timing of the development of PAH, and the response to treatment.

• High suspicion of PAH, and regular assessment for the presence of PAH in patients
with shunt lesions, after defect closure is recommended.

• Proactive treatment is required in all PAH patients, including those with 
Eisenmenger syndrome.

• Women with CHD and confirmed pre-capillary PH should becounselled against
pregnancy.

Summary
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