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Should We Screen for Pulmonary
Hypertension at the Initial Evaluation of
Idiopathic Pulmonary Fibrosis?
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Idiopathic pulmonary fibrosis (IPF) is a chronic pro-
gressive disease that leads to respiratory failure and death
with a median survival of 2.5-3 years from the time of
diagnosis [1]. Progress has been made recently in the di-
agnosis [2] and evaluation of prognosis [3, 4]. An accu-
rate evaluation of the risk of death is essential to inform
patients and help transplant decisions in subjects less
than 60-65 years old who have limited comorbidities. Al-
though pirfenidone and nintedanib have recently been
shown to reduce the rate of decline in lung function in
patients with mild-to-moderate IPF [5, 6], the manage-
ment of advanced disease remains mostly supportive es-
pecially when lung transplant is contraindicated.

Pulmonary hypertension (PH) is relatively frequent in
patients with advanced chronic respiratory disorders in-
cluding IPF [7] and other chronic lung diseases including
chronic obstructive pulmonary disease [8]. Because all
these conditions create hypoxia, they are considered as
separate entities according to the etiologic classification
of PH (group 3) [9]. When present in the setting of IPF,
PH is associated with increased dyspnea, decreased exer-
cise capacity, greater oxygen requirements, lower diffus-

ing capacity of the lung for carbon monoxide (DLCO) and
reduced survival [7, 10]. However, the prevalence of PH
in IPF varies depending upon the procedures, diagnostic
algorithm, definition used, and the severity of the under-
lying parenchymal impairment. Hemodynamic data are
mainly available in the setting of patients with severe dis-
ease, who are referred for lung transplant and routinely
undergo right-heart catheterization (RHC) - a manda-
tory procedure to diagnose precapillary PH. Precapillary
PH (defined by a mean pulmonary artery pressure
(mPAP) of 25 mm Hg or greater and a pulmonary artery
wedge pressure of 15 mm Hg or less) is present in 32-46%
of IPF patients evaluated or listed for lung transplant [10-
13]. In addition, severe PH (mPAP > 40 mm Hg) is pres-
ent in 2-10% of patients [10, 11].

In contrast, because no specific therapy for PH is rec-
ommended in chronic respiratory diseases, and because
the practical consequences of detecting PH at an early
stage are unclear, very few studies have focused on PH in
IPF patients with moderate functional impairment. In a
series of 61 patients with IPF [14] who underwent RHC
at initial evaluation, a value of mPAP greater than 17 mm
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Hg was associated with a higher relative risk of mortality
within 5 years. Patients had mild-to-moderate IPF, with
amean value of forced vital capacity (FVC) of 76% of pre-
dicted and a mean DLCO of 45% of predicted. Interest-
ingly, FVC did not differ between patients with an mPAP
lower or greater than 17 mm Hg, suggesting that the de-
velopment of PH may be related to remodeling of the pul-
monary arteries independent of the severity of lung fibro-
sis or hypoxemia.

In the present issue of Respiration, Kimura et al. [15]
report on the prevalence of PH as assessed by RHC at the
initial evaluation of 101 patients with mild-to-moderate
functional impairment (mean FVC: 70% of predicted;
mean DLCO: 48% of predicted; mean 6-min walk distance:
527 m; mean Pa0, at room air: 79 mm Hg). PH defined
as mPAP greater than 25 mm Hg was present in 14.9% of
patients (and >35 mm Hg in 5%), highlighting that PH
can develop in IPF patients without chronic hypoxia and/
or severe capillary destruction. It is likely that the patho-
physiology of pulmonary vascular remodeling in patients
with IPF is complex and multifactorial and not limited to
vascular destruction in fibrotic areas [16-18], involving
local and systemic inflammatory processes, environmen-
tal factors including tobacco smoking and probably still
unknown genetic predisposition.

Furthermore, 19.8% of patients in this series had bor-
derline values of mPAP (e.g. between 21 and 25 mm Hg)
[15]. Further, receiver operating curve analysis demon-
strated that a cutoft of 20 mm Hg for mPAP best predict-
ed survival, with a median survival of 20.8 months in pa-
tients with mPAP greater than 20 mm Hg compared to
37.5 months in those with mPAP not greater than 20 mm
Hg (p = 0.001). In contrast to previous work [14], the
prognostic value of this cutoff was confirmed using mul-
tivariate analysis, with FVC being another independent
predictor of prognosis (as demonstrated in numerous
previous studies). Furthermore, mPAP greater than 20
mm Hg was associated with lower DLCO, lower Pa0, and
a 100-meter reduction in 6-min walk distance. This does
not demonstrate that a threshold of 20 mm Hg should be
used to define PH in IPF; however, the area under the
curve was rather low (0.679) and a prospective evaluation
in independent studies is definitely required. There is ac-
cumulating evidence that borderline mean pulmonary
pressures may be clinically relevant in patients with sys-
temic sclerosis; the study by Kimura et al. [15] indicates
that the relevance of mildly elevated pulmonary pressures
also warrants further scrutiny in the context of IPF.

Unfortunately, this study suffers from a number of
limitations [19], including its retrospective design with a
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large number of missing data (101 out of 172 patients
could be evaluated) [15] and possible selection and evalu-
ation bias. Pulmonary artery wedge pressure was signifi-
cantly more elevated in patients with mPAP greater than
20 mm Hg, suggesting that coexisting left heart disease (a
frequent finding in the context of IPF) may have contrib-
uted to PH. Further, the lack of a review of chest imaging
precluded the appropriate evaluation of the proportion of
patients who may have had significant emphysema at
computed tomography of the chest, as suggested by the
imbalance in the proportion of smokers and the preserva-
tion of lung volumes together with decreased DLCO in
some patients. Indeed, the syndrome of combined pul-
monary fibrosis and emphysema is associated with a high
risk of PH carrying a dismal prognosis [20-22], and must
be taken into account whenever assessing PH in the set-
ting of IPF.

Beyond the important findings that PH is frequent and
clinically relevant in IPF, the study by Kimura et al. [15]
raises the question of systematic screening for PH at the
initial evaluation of IPF. As RHC cannot be performed
routinely in all patients diagnosed with IPF and during
follow-up, an appropriate method remains to be found to
screen for PH. Indications for RHC in the setting of IPF
have been proposed [7] and remain to be evaluated. Cur-
rently, RHC may be reserved for patients who exhibit
signs and symptoms of right-heart dysfunction, including
clinical worsening disproportionate to ventilatory im-
pairment (especially in the context of DLCO lower than
40% predicted and/or combined emphysema). RHC may
also be warranted in patients being evaluated for lung
transplantation, when an accurate prognostic assessment
is critical, when off-label treatment is considered due to
severe PH at echocardiography, and in selected cases with
suspected diastolic dysfunction. Transthoracic echocar-
diography is generally performed prior to RHC although
the measurement of tricuspid regurgitation velocity might
be difficult and imprecise [23]. Beside the prognostic im-
pact, would the early diagnosis of PH influence the man-
agement of patients recently diagnosed with IPF, e.g.
would it lead to changes in therapy that may improve their
functional status or survival? If PH contributes to poor
prognosis in IPF even with mild restrictive physiology, it
would be reasonable to expect that therapies targeting vas-
cular remodeling would offer a viable approach. PH-spe-
cific therapy in this indication, however, has not demon-
strated a clear benefit in prospective studies using phos-
phodiesterase-4 inhibitors [24-26], endothelin-1 receptor
antagonists [27], and the recently developed stimulator of
soluble guanylate cyclase riociguat [28]. It is also impor-
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tant to emphasize that vasodilators used in the treatment
of PH can have deleterious effects on gas exchange. In ad-
dition, the endothelin receptor antagonist ambrisentan
has proven deleterious in patients with IPF [27] and must
be avoided in this setting. Further trials are necessary in
PH associated with IPF, and it may prove necessary in the
future to better characterize the subgroup of patients who
could benefit from PH-specific therapies, presumably
among subjects with disproportionate elevation of pul-
monary vascular resistance as compared to the severity of
pulmonary fibrosis and restrictive physiology.
Notwithstanding the limitations, this observational
study sheds new light on the prognostic impact of early
pulmonary vascular remodeling in patients with IPF. PH
is an essential part of the assessment of disease severity,
and a mild elevation of mPAP (borderline PH) may be
associated with a shorter survival. Prospective studies are
needed to determine the best methods to screen for PH in

IPF, and the potential efficacy of PH therapy to improve
the functional status and prognosis of patients must be
carefully evaluated by randomized, controlled studies.
Both conditions are necessary before the routine screen-
ing for PH may be considered in all patients with IPF.
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