

Clinical vignette

Diagnostic challenges to determine the cause of pulmonary
hypertension in a patient with heart failure with preserved
ejection fraction and borderline pulmonary artery wedge
pressure
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Pulmonary hypertension (PH) related to left
heart disease (LHD) accounts for 65%–80%
of PH cases [1]. LHD may lead to isolated
post-capillary PH, or combined post- and
pre-capillary PH (“reactive” PH) [2]. In the case
of mixed PH, a primary cause of the pre-capillary component (arterial PH or chronic thromboembolic PH [CTEPH]) must be considered
due to potential targeted treatment [3]. We
highlight here diagnostic challenges in this
clinical scenario.
A 75-year-old man with exertional dyspnea (New York Heart Association [NYHA] class
III), a history of myocardial infarction treated
with stent implantation in the circumflex
artery, moderate-severe mitral regurgitation,
and four hospitalizations for right ventricular
(RV) heart failure (HF) in the preceding year
was admitted for diagnostic work-up. Echocardiography showed enlargement of both
atria (left atrial volume index, 53 ml/m2; right
atrial area, 23 cm2); normal left ventricular
(LV) ejection fraction (EF) (62%); increased LV
filling pressures (E wave velocity, 1.1 m/s, E/e’
ratio 13) with restrictive mitral inflow pattern
(E/A ratio, 3.7) despite normal lateral mitral
annulus velocity (e’) (12 cm/s), and close-tonormal septal e’ (6 cm/s). RV systolic function
was normal. He had moderate mitral regurgitation (MR), mild tricuspid regurgitation (TR;
TR peak velocity [TRV], 3.5 m/s), and a dilated
pulmonary artery with shortened acceleration

time (67 ms) with midsystolic notching (Figure
1A). N-terminal pro-brain natriuretic peptide
(NT-proBNP) concentration was 583 pg/ml.
The electrocardiogram showed atrial fibrillation and LV hypertrophy. The HFA-PEFF criteria
were met (6 points in the HFA-PEFF score).
Exercise echocardiography was performed
revealing a rapid increase in TRV (to 4.3 m/s at
50 Watt), increase in TR severity (to moderate)
and an RV basal diameter (from 3.8 to 4.4 cm).
There were no LV systolic abnormalities and
no increase in MR severity. Regarding LV diastolic function, lateral e’ increased to 14 cm/s,
while septal e’ decreased to 5 cm/s, with
an average E/e’ of 15 (Figure 1A). Coronary
angiography revealed no significant lesions
(Figure 1B). Computed tomography angiography excluded acute pulmonary embolism
and CTEPH (Figure 1C).
The patient was diagnosed with heart failure with preserved EF. However, a significant
increase in TRV during exercise, disproportionate to a relatively small increase in the E/e’
ratio, suggested the concomitant presence of
pre-capillary PH. Right heart catheterization
(RHC) demonstrated mean pulmonary arterial
pressure (mPAP) of 30 mm Hg (confirming
PH), with pulmonary artery wedge pressure
(PAWP) of 13 mm Hg and pulmonary vascular
resistance (PVR) of 5 Wood units (indicative
of pre-capillary PH) [3]. However, repeated
RHC in the reference center showed mPAP of
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Figure 1. A. Bicycle exercise echocardiography showing a moderate mitral regurgitation at rest with TRV 3.5 m/s and the transmitral early
peak velocity (E) by pulsed wave Doppler over mitral annulus velocity (e’) (E/e’) 13 and a rapid increase in TRV (up to 4.3 m/s at 50 Watt), TR
severity (from mild to moderate) and RV basal diameter (from 3.8 to 4.4 cm) at exertion (50 Watt). B, C. Coronary angiography demonstrating
no significant coronary lesions in the right coronary artery (B) and a patent stent in the proximal left anterior descending artery (C). D. Computed tomography angiography with no pathological findings
Abbreviations: RV, right ventricle; TR, tricuspid regurgitation; TRV, tricuspid regurgitation peak velocity

37 mm Hg, PAWP of 17 mm Hg, and PVR of 6.5 Wood units,
indicating combined post- and pre-capillary PH due to LHD.
HF therapy was optimized, and the patient was discharged
for ambulatory care.
While a PAWP >15 mm Hg confirms LHD-PH, values between 13–15 mm Hg are considered borderline. The PAWP
of 13 mm Hg in the first RHC in our patient might have been
due to diuretic treatment and a lower pulmonary blood
flow secondary to pre-capillary “reactive” vascular disease
resulting in lower LA pressure. The respiratory cycle also
may have contributed to the differences in PAWP measure
ments. PAWP and LVEDP should ideally be measured at the
end-diastole, averaged for the respiratory cycle, and by
using QRS gating, which brings them as close as possible
to intrathoracic pressure correction. Intrathoracic pressure
is approximately 3 mm Hg at functional residual capacity
in healthy resting individuals [4]. This pre-capillary component of PH in our patient might have led to predominating
RV HF symptoms, as well as a significant increase in TRV
with a disproportionately small increase in the E/e’ ratio
during exercise echocardiography. Caution is required
before initiating targeted therapies not recommended in
patients with PH-LHD [5].
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