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ABSTRACT

BACKGROUND Pulmonary hypertension (PH) is hemodynamically classified as pre-capillary (as seen in idiopathic

pulmonary arterial hypertension [IPAH]) or post-capillary (as seen in heart failure with preserved ejection fraction

[HFpEF]). Overlaps between these conditions exist. Some patients present with risk factors for left heart disease but pre-

capillary PH, whereas patients with HFpEF may have combined pre- and post-capillary PH.

OBJECTIVES This study sought to further characterize similarities and differences among patient populations with

either PH-HFpEF or IPAH.

METHODS We used registry data to analyze clinical characteristics, hemodynamics, and treatment responses in patients

with typical IPAH (<3 risk factors for left heart disease; n ¼ 421), atypical IPAH ($3 risk factors for left heart disease; n ¼
139), and PH-HFpEF (n ¼ 226) receiving PH-targeted therapy.

RESULTS Compared with typical IPAH, patients with atypical IPAH and PH-HFpEF were older, had a higher body mass

index, had more comorbidities, and had a lower 6-min walking distance, whereas mean pulmonary artery pressure

(46.9 � 13.3 mm Hg vs. 43.9 � 10.7 mm Hg vs. 45.7 � 9.4 mm Hg, respectively) and cardiac index (2.3 � 0.8 l/min/m2 vs.

2.2 � 0.8 l/min/m2 vs. 2.2 � 0.7 l/min/m2, respectively) were comparable among groups. After initiation of targeted

PH therapies, all groups showed improvement in exercise capacity, functional class, and natriuretic peptides from

baseline to 12 months, but treatment effects were less pronounced in patients with PH-HFpEF than typical IPAH; with

atypical IPAH in between. Survival rates at 1, 3, and 5 years were almost identical for the 3 groups.

CONCLUSIONS Patients with atypical IPAH share features of both typical IPAH and PH-HFpEF, suggesting that

there may be a continuum between these conditions. (J Am Coll Cardiol 2016;68:368–78) © 2016 by the American

College of Cardiology Foundation. Published by Elsevier. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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H eart failure with preserved ejection fraction
(HFpEF) is frequently accompanied by pul-
monary hypertension (PH), which is associ-

ated with a poor outcome. Recent studies have
suggested that PH is found in 36% to 83% of patients
with HFpEF (1–3) and that both elevated pulmonary ar-
tery pressure and right ventricular (RV) dysfunction
are independent predictors of death in patients with
HFpEF (1,4–6).

Hemodynamically, pre-capillary PH—characterized
by a mean pulmonary arterial wedge pressure
(PAWP) #15 mm Hg—is distinguished from post-
capillary PH, as indicated by a PAWP >15 mm Hg
(7–11). The classic example of a disease characterized
by pre-capillary PH is idiopathic pulmonary arterial
hypertension (IPAH), which is caused by an oblitera-
tive pulmonary vasculopathy affecting predomi-
nantly small pulmonary arterioles. In contrast, left
heart disease, such as HFpEF, causes post-capillary
PH due to backward transmission of elevated left-
sided filling pressures into the pulmonary circulation.
The latter group may present with isolated post-
capillary PH or combined post-capillary PH with a
pre-capillary component, as indicated by an elevated
diastolic pressure gradient and/or an increased
pulmonary vascular resistance (PVR) (8,11,12).

Despite these seemingly clear definitions, a
growing number of patients with PH are identified in
whom criteria from multiple PH categories exist

simultaneously. For example, several regis-
tries have documented a change of pheno-
type in patients diagnosed with IPAH,
associated with increasing age (13,14). A sig-
nificant number of these patients have a co-
morbidity profile typically found in patients
with HFpEF, such as arterial hypertension,
obesity, diabetes, and atrial fibrillation (15).
Recently, the terms typical and atypical PAH
have been proposed to distinguish between
these populations (16). The AMBITION
(Ambrisentan and Tadalafil in Patients with
Pulmonary Arterial Hypertension) trial
excluded patients with 3 or more of these risk
factors from the primary analysis set (17).

Although targeted therapies, including
phosphodiesterase type 5 inhibitors (PDE5i),
endothelin receptor antagonists (ERA), and prosta-
cyclin analogues (PCA), are available for IPAH,
evidence-based recommendations for the manage-
ment of PH-HFpEF are lacking and current guidelines
do not support the use of targeted PAH therapies in
patients with PH-HFpEF (8,10,12). Additionally, pa-
tients with atypical IPAH have been under-
represented or excluded in clinical trials.

To further determine similarities and differences
in demographics, comorbidities, hemodynamics,
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AB BR EV I A T I O N S

AND ACRONYM S

ERA = endothelin receptor

antagonist

HFpEF = heart failure with

preserved ejection fraction

IPAH = idiopathic pulmonary

arterial hypertension

PAPm = mean pulmonary

artery pressure

PAWP = pulmonary arterial

wedge pressure

PCA = prostacyclin analogue

PDE5i = phosphodiesterase

type 5 inhibitor

PVR = pulmonary vascular

resistance

TPG = mean transpulmonary

pressure gradient
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