ARCHIVES OF THE
TURKISH SOCIETY
OF CARDIOLOGY

The Impact of the New Hemodynamic Definition
on the Prevalence of Pre-Capillary Pulmonary
Hypertension

Yeni Hemodinamik Tanimlamanin Pre-Kapiller Pulmoner
Hipertansiyon Prevalansina Etkisi

The underlying mechanism of pulmonary hypertension (PH) is increased right ventricle
(RV) afterload due to pulmonary vascular negative remodeling and vasculopathy and
it is characterized with increased mortality risk due to RV failure if not diagnosed and
treated early.” Five PH groups with similar pathophysiology, clinical presentation, and
treatment strategy are diagnosed by the World Heart Organization (WHO0).? In 2015
European Society of Cardiology (ESC)/European Respiratory Society (ERS) Guidelines for
the diagnosis and treatment of PH, pre-capillary PH has been defined as mPAP > 25
mmHg, PCWP < 15 mmHg and PVR >3 WU and described group 1,3.4, and 5 of PH
patients.® In this guideline while patients with mPAP > 25 mmHg, PCWP > 15 mmHg,
and PVR <3WU described as isolated post-capillary PH (Ipc-PH), if the patient had PVR
higher than 3 WU with similar mPAP and PCWP the hemodynamic definition has been
made as combined pre- and post-capillary PH (Cpc-PH).3

Data accumulated from healthy individuals showed us that a normal mPAP at rest
is 14.0 £ 3.3 mmHg. The upper limit of normal PVR in healthy volunteers and the
lowest prognostically relevant threshold of PVR is ~ 2WU. Hence, the definition of
pre-capillary PH is updated as mPAP > 20 mmHg, PCWP < 15 mmHg, and PVR >2WU
in 2022 ESC/ERS PH guideline.* Furthermore, for the first time in this new guideline,
patients with mPAP > 20 mmHg but PVR < 2 WU are defined as undefined PH.* After
this new hemodynamic definition, we re-evaluated our right heart catheterization
(RHC) procedures that have been performed between 2017 and 2023. The clinical
indications for RHC were suspicion of congenital heart disease associated pulmonary
arterial hypertension (APAH-CHD) in 32.5% of patients, idiopathic PAH in 43.9% of
patients, PH associated with left heart disease (APAH-LHD) in 17.9% of patients, and
chronic thromboembolic pulmonary hypertension in 5.7% (Figure 1). As the results of
the evaluation 123 incident cases, we realized almost 10% increase in the prevalence
of pre-capillary PH patient population (Table 1). Puigrenier et al.’ realized a 13% of
increase in the prevalence of pre-capillary PH among 126 systemic sclerosis (SSc)
patients underwent RHC between 2003 and 2018. In another study, Glder et al.®
identified mildly increased the proportion of patients diagnosed with post-capillary PH
(5.5%) according to current guideline in 242 patients underwent RHC due to suspicion
of APAH-LHD.

Although the number of patients diagnosed with pre-capillary PH is increasing after
releasing of new ESC guideline, PAH-specific drugs have not yet been tested and approved
for efficacy and safety in these patient groups. As the old definition (mPAP > 25 mmHg,
PVR > 3WU, and PCWP < 15 mmHg) was used in randomized controlled trials that
PAH-specific treatments were approved, we should only treat PAH patients who meet
this hemodynamic criteria. We must keep this fact in mind. If the PAH specific drugs are
approved in these patients in the future, we will be able to protect RV and improve life
expectancy with early diagnosis and rapid onset of initial combination therapy.

Furthermore, we should keep in mind that clinical suspicion is initiated the PH diagnostic
algorithm. In patients with symptoms, risk factors, and clinical signs suggesting PH,
evaluating the probability of PH with echocardiography is the main strategy of the
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Table 1. The comparison of the prevalence of pre, post and combined pre, post-capillary PH patients according to the 2015 and

2022 ESC/ERS PH guidelines.

Definition 2015 ESC/ERS PH Guideline, n (%) 2022 ESC/ERS PH Guideline Newly
Diagnosed, n (%)

Pre-capillary PH 35(28.5) 12(9.8)

Isolated post-capillary PH 2(1,6)

Combined pre-and post capillary PH 20 (16.3) 10 (8.1)

Undefined PH 19 (15.4)

No PH 25(20.3)

ERS, European Respiratory Society; ESC, European Society of Cardiology; PH, pulmonary hypertension.
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Figure 1. Indications of RHC.

APAH-CHD, pulmonary arterial hypertension associated with congenital
heart disease; APAH-LHD, pulmonary arterial hypertension associated
with left heart disease; CTEPH, chronic thromboembolic hypertension;
IPAH, idiopathic pulmonary arterial hypertension; RHC, right heart
catheterization.

diagnostic algorithm. The threshold of tricuspid regurgitation
velocity for low, intermediate, and high PH probability remained
unchanged (<2.8 m/s, 2.9-3.4 m/s, >3.4 m/s, respectively).

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - U.Y.S., M.SK.; Design - U.Y.S,;
Supervision - M.S.K.; Materials - U.Y.S., K.A.; Data Collection and/

or Processing - U.Y.S., K.A.; Analysis and/or Interpretation - U.Y.S.;
Literature Review - U.Y.S.; Writing - U.Y.S.; Critical Review - U.Y.S., M.S K.

Conflict of Interest: No conflict of interest disclosure has been received
from the authors.

Funding: The authors declared that this study received no financial
support.

References

1. Vonk Noordegraaf A, Chin KM, Haddad F, et al. Pathophysiology of
the right ventricle and of the pulmonary circulation in pulmonary
hypertension: an update. Eur RespirJ. 2019;53(1):1801900. [CrossRef]

2. Simonneau G, Montani D, Celermajer DS, et al. Haemodynamic
definitions and updated clinical classification of pulmonary
hypertension. Eur RespirJ. 2019;53(1):1801913. [CrossRef]

3. Galie N, Humbert M, Vachiery JL, et al.; ESC Scientific Document
Group. 2015 ESC/ERS Guidelines for the diagnosis and treatment
of pulmonary hypertension: The Joint Task Force for the Diagnosis
and Treatment of Pulmonary Hypertension of the European Society
of Cardiology (ESC) and the European Respiratory Society (ERS):
Endorsed by: Association for European Paediatric and Congenital
Cardiology (AEPC), International Society for Heart and Lung
Transplantation (ISHLT). Eur Heart J. 2016;37(1):67-119. [CrossRef]

4. Humbert M, Kovacs G, Hoeper MM, et al.; ESC/ERS Scientific
Document Group. 2022 ESC/ERS Guidelines for the diagnosis
and treatment of pulmonary hypertension. Eur Heart |J.
2022;43(38):3618-731. Erratum in: Eur HeartJ. 2023;44(15):1312.
[CrossRef]

5. Puigrenier S, Giovannelli J, Lamblin N, et al. Mild pulmonary
hemodynamic alterations in patients with systemic sclerosis:
relevance of the new 2022 ESC/ERS definition of pulmonary
hypertension and impact on mortality. Respir Res. 2022;23(1):284.
[CrossRef]

6. Guder G, Reiter T, Fette G, et al. Diagnosing post-capillary
hypertension in patients with left heart disease: impact of new
guidelines. Clin Res Cardiol. 2023. [CrossRef]

487


https://doi.org/10.1183/13993003.01900-2018
https://doi.org/10.1183/13993003.01913-2018
https://doi.org/10.1093/eurheartj/ehv317
https://doi.org/10.1093/eurheartj/ehad005
https://doi.org/10.1186/s12931-022-02205-4
https://doi.org/10.1007/s00392-023-02290-5

