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Abstract

Background: The aim of the study was to determine whether treat-
ment with oral pulmonary arterial hypertension (PAH)-targeted therapy
is associated with functional or hemodynamic improvement in patients
with pulmonary hypertension due to interstitial lung disease (PH-ILD).

Methods: We conducted a retrospective review of 1,507 consented pa-
tients with pulmonary hypertension (PH) from the University of Chi-
cago PH Registry. Exclusion criteria included: enrollment in PH-related
clinical trials, use of inhaled treprostinil or iloprost and prior PAH-tar-
geted therapy initiated before consenting to registry enrollment, thus
precluding baseline data. Data analyzed included demographics, inter-
stitial lung disease (ILD) classification, PAH-targeted therapy, function-
al data, hemodynamics, and N-terminal pro-B-type natriuretic peptide
(NT-proBNP) before and after initiation of treatment. Data were ana-
lyzed using paired #-test, or related-samples Wilcoxon signed rank test.

Results: Of 37 patients included, 27 (73%) received treatment with
one PAH-targeted therapy and nine (24%) received dual therapy. At
baseline, median NT-proBNP was 1,498 ng/dL (675 - 3,208), mean
pulmonary artery pressure (mPAP) was 45 + 11 mm Hg, and pulmo-
nary vascular resistance (PVR) of 9 + 4 Wood units (WU). In patients
with measurements both before and after treatment with PAH-targeted
therapy, there was a decrease in PVR (n =13, 8 vs. 5 WU, P <0.001),
an increase in cardiac output (n =13, 4 vs. 5 L/min, P =0.014), and a
decrease in NT-proBNP levels (n =26, 1,421 vs. 842 ng/dL, P = 0.045).

Conclusions: In this study, use of PAH-targeted therapy in pa-
tients with PH-ILD was associated with statistically significant and
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clinically meaningful improvements in NT-proBNP and pulmonary
hemodynamics.
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targeted therapy

Introduction

Pulmonary hypertension (PH) is a vascular disease defined by
a mean pulmonary artery pressure (mPAP) > 20 mm Hg and a
pulmonary vascular resistance (PVR) > 2 Wood units (WU) on
right heart catheterization (RHC), except in isolated post-capil-
lary PH, in which the PVR criteria need not to be met [1]. The
World Symposium on Pulmonary Hypertension (WSPH) has fur-
ther subclassified PH based on etiology, with group 1 referring
to those with pulmonary arterial hypertension (PAH), and group
3 referring to those with pre-capillary PH and hypoxia and/or
chronic lung diseases including interstitial lung disease (ILD) [1].

Patients with ILD frequently develop PH (PH-ILD) as a
consequence of the vascular and parenchymal remodeling that
occurs during disease progression [2]. Prevalence varies widely
based on ILD subtype, ranging from 18% to 50% overall, with
the highest rates associated with idiopathic pulmonary fibrosis
(IPF), connective tissue disease-associated ILD (CTD-ILD),
combined pulmonary fibrosis and emphysema (CPFE), and pul-
monary Langerhans cell histiocytosis (PLCH) [3-6]. In cohorts
of patients with PH and all types of ILD, majority have mild
PH, defined as a mPAP between 25 and 35 mm Hg on RHC [7,
8]. However, a small cohort evaluating RHC hemodynamics in
patients with antisynthetase syndrome found that 13 of the 16
patients with pre-capillary PH by RHC had severe PH (mPAP >
35 mm Hg) [9]. Additionally, between 2% and 10% of patients
with IPF and PH have severe PH [10, 11]. The development
of PH-ILD is associated with increased dyspnea, reduced lung
function, lower 6-min walk distance (6MWD), increased oxy-
gen requirement, and increased mortality [7, 12-14].

Food and Drug Administration (FDA) approval for treat-
ment with PAH-targeted therapy has been limited to those pa-
tients with PAH and chronic thromboembolic PH (CTEPH).
A recent study of inhaled treprostinil in patients with PH-ILD
found improvement in 6MWD and reduction in pro-BNP in
the treatment group and has led to excitement amongst PH pro-
viders who are now able to offer pharmacologic treatment to
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Figure 1. Patient screening. CHD: congenital heart disease

; CHF: congestive heart failure; CT: computed tomography; CTD:

connective tissue disease; CTEPH: chronic thromboembolic pulmonary hypertension; FVC: forced vital capacity; ILA: interstitial
lung abnormality; ILD: interstitial lung disease; PAH: pulmonary arterial hypertension; PH: pulmonary hypertension; PoPH: por-
topulmonary hypertension; TLC: total lung capacity; WSPH: World Symposium of Pulmonary Hypertension.

this subset of patients [ 15]. However, studies evaluating the ef-
ficacy of other PAH-targeted therapy in this patient population
remain limited and controversial [16-26]. The objective of our
study was to evaluate the functional and hemodynamic effect
of other PAH-targeted therapy in the treatment of PH-ILD.

Materials and Methods

We conducted a retrospective chart review of 1,507 patients
with written informed consent enrolled in the University of
Chicago Medicine PH registry between January 1, 1997 and
October 30, 2021. This study was approved by the Institutional
Review Board of the University of Chicago Medical Center in
Chicago, IL (IRB17-1427). The study was conducted in com-
pliance with the ethical standards of the responsible institution
on human subjects as well as with the Helsinki Declaration.
Entries were filtered by a registry ICD-9/10 diagnosis code
of ILD or connective tissue disease (CTD) or the presence of
restriction on pulmonary function test (PFT) (defined as total

lung capacity (TLC) < 70% predicted or forced vital capacity
(FVC) <70% predicted). A second filter screening for the pres-
ence of any PH-targeted therapy (regardless of the rationale
for the choice of agent selected) was then applied. The charts
and chest computed tomography (CT) images of the remain-
ing patients were then reviewed in a blinded fashion by two of
three study authors (RB, KS), one of whom is a PH expert, to
confirm a diagnosis of ILD (defined as the presence of reticu-
lation, traction bronchiectasis and/or honeycombing on high-
resolution computed tomography (HRCT) of the chest) and a
diagnosis of WSPH group 3 PH, based on the 2018 definition
[1]. Patients were excluded from analysis if they had minimal
radiographic interstitial changes (interstitial lung abnormali-
ties (ILAs)) without the presence of ILD (therefore classified
as WSPH group 1 PH), a diagnosis of sarcoidosis, received
treatment with inhaled treprostinil or iloprost, prior PAH-
targeted therapy initiated before consenting to registry enroll-
ment, thus precluding baseline data), or were concurrently en-
rolled in PH-related clinical trials (Fig. 1).

Demographic information collected included age, race,
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and relevant comorbid conditions. The diagnosis of ILD was
further characterized by subtype and radiographic pattern, as
determined by two-physician agreement (RB, KS) with 100%
concordance for all cases. Information regarding PAH-targeted
therapy, including date of onset, PAH-targeted therapy class
(phosphodiesterase-5 inhibitor (PDES5-I), endothelin receptor
antagonist (ERA), soluble guanylyl cyclase stimulator (sGCS),
and/or prostacyclin), dose, and duration of therapy were col-
lected. Determination of functional status was assessed by re-
view of World Health Organization (WHO) functional class
(FC), 6MWD, and/or metabolic equivalents (METs) achieved
on exercise stress test. Data from PFTs were collected. Hemo-
dynamic data collected included right atrial pressure, right
ventricular pressure, mPAP, pulmonary capillary wedge pres-
sure (PCWP), PVR, cardiac output (CO), and cardiac index
(CD) (thermodilution or Fick) as measured by RHC, and the
presence of PH was defined as mPAP > 20 mm Hg and PVR
>3 WU. Laboratory data including complete blood counts,
creatinine, and NT-proBNP were collected. Data on functional
status, hemodynamics, and laboratory studies were collected at
baseline (prior to initiation of PAH-targeted therapy) and upon
follow-up, within 14 to 90 weeks after initiation of treatment
with PAH-targeted therapy.

Data are presented as means + standard deviation (SD) or
medians with interquartile range (IQR) when appropriate. Dif-
ferences between groups were compared using paired /-test or
related-samples Wilcoxon signed rank test. Survival analysis
was performed using a Kaplan-Meier estimate.

Results

After initial screening, 37 patients were included. Characteris-
tics at baseline for the entire cohort are summarized in Table 1.
The average age was 60 + 11 years and 78% of patients were
female. Common comorbid conditions included CTD (n =27,
73%), hypertension (n = 19, 52%), obesity (n = 15, 41%), and
heart failure with preserved ejection fraction (n = 12, 32%).
There were seven patients with comorbid COPD; however,
upon review of their chest CT scans, ILD was the predominant
radiographic feature (i.e., these patients did not meet criteria
for PH-COPD, and instead met criteria for CPFE as defined
by the 2022 American Thoracic Society/European Respiratory
Society/Japanese Respiratory Society/Asociacion Latinoamer-
icana de Torax (ATS/ERS/JRS/ALAT) Research Statement
[27]). The most frequent subtype of ILD was CTD-ILD (n
=27, 73%), followed by IPF (n = 4, 11%). Usual interstitial
pneumonia (UIP) was the most common radiographic pattern
(n =17, 46%), followed by nonspecific interstitial pneumonia
(NSIP) (n = 14, 38%).

At baseline, prior to treatment with PAH-targeted therapy,
the majority of patients had a WHO FC of III (n = 21, 68%),
followed by FC II (n = 6, 19.4%). The mean 6MWD was 233
m (n = 10). PFTs were notable for a percent predicted TLC of
69+20%, percent predicted FVC of 60+16%, percent predicted
forced expiratory volume in one second (FEV,) of 63+16%
and percent predicted diffusion limitation of carbon monoxide
(DLCO) of 35+15%. Baseline hemodynamic data were avail-

able in 33 patients and demonstrated a mPAP of 45 + 11 mm
Hg and PVR of 9 + 4 WU. Baseline NT-proBNP was 1,498 ng/
dL (n =30, IQR 675 - 3,208).

The landscape of PAH-targeted therapy has evolved sub-
stantially during the course of this study resulting in incon-
sistencies in choice of PAH-targeted therapy in the patients.
Majority of patients received treatment with a single PAH-
targeted agent (n = 27, 73%), with PDES5-I being the most
frequently utilized class in 51% of patients. Prostacyclins and
ERAs were utilized less frequently (11% each). All nine pa-
tients on dual therapy received a combination of a PDE5-I and
an ERA. Patients with most severe disease received therapy
including infusion prostanoid (Table 2).

The change in pulmonary hemodynamics, laboratory and
functional parameters with PH-targeted therapy is summarized
in Table 3. In patients with measurements both before and after
treatment with PAH-targeted therapy, there was a reduction in
NT-proBNP levels (n = 26, 1,421 vs. 842 ng/dL, P = 0.045)
and PVR (n =13, 8 vs. 5 WU, P <0.001), and an increase in
CO (n=13, 4 vs. 5 L/min, P =0.014) (Fig. 2). There was no
significant difference in WHO FC, METs achieved on exercise
stress test, PFT parameters, or 6 MWD post-treatment (Fig. 3).

Only one patient-reported side effect of therapy was cap-
tured (headache) which we believe is a flaw due to the ret-
rospective nature of the study. Seventeen patients (46%) died
with a median survival time of 5 years. Mortality was related
to PH in 35% of patients (Supplementary Material 1, jocmr.
elmerjournals.com).

Discussion

PAH-targeted therapy has been used in patients with PH-ILD
despite limited evidence supporting their use. In this retrospec-
tive study, we demonstrate that the use of PAH-targeted ther-
apy in a subset of patients with PH-ILD was associated with
improved hemodynamic parameters. Of patients with availa-
ble hemodynamic testing before and after treatment with PAH-
targeted therapy, there was a significant reduction in PVR and
mPAP and an increase in CO. Though RHC remains the gold
standard for diagnosis of PH, hemodynamic data have been
inconsistently reported across the available PH-ILD literature
and were not evaluated in studies investigating the efficacy of
bosentan, sildenafil, and macitentan [17-19, 22, 23]. A pilot
trial published in 2012 showed that the use of riociguat led
to improvement in PVR and CO, but these findings did not
reach statistical significance and the subsequent RISE-IIP ran-
domized controlled trial (RCT) revealed significant harm and
increased mortality associated with use in PH-ILD [20, 21].
While our study was underpowered to detect associations be-
tween individual classes of PAH-targeted therapies and hemo-
dynamics, we hope the significant hemodynamic improvement
noted in this cohort will stimulate further discussion that may
lead to further investigation with prospective RCTs.

We also noted a significant reduction in NT-proBNP after
treatment with PAH-targeted therapy which persisted even af-
ter exclusion of the two outliers (Fig. 3). Several studies have
demonstrated that plasma NT-proBNP levels are an independ-
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Table 1. Baseline Patient Characteristics

Characteristic Baseline (N = 37)
Age (years) 60.22 +10.54
Female 29 (78.4)
BMI (kg/m?) 28.98 £ 6.87
Race
African-American 20 (54.1)
Caucasian 15 (40.5)
Asian 1(2.7)
Hispanic 1(2.7)
Subtype of ILD
Connective tissue disease associated-ILD 27 (73.0)
Idiopathic pulmonary fibrosis 4(10.8)
Hypersensitivity pneumonitis 2(54)
Unclassifiable 2(5.4)
Idiopathic NSIP 1(2.7)
Smoking-related ILD 12.7)
Imaging pattern
Definite/probable UIP 17 (45.9)
NSIP 14 (37.8)
Other? 6(16.2)
Pulmonary function test
TLC (% predicted) 68.9 +20.2
FVC (% predicted) 59.9+15.7
FEV, (% predicted) 63 +16.2
DLCO (% predicted) 345+15.3
Comorbidities
Connective tissue disease 27 (73.0)
Systemic sclerosis 11 (29.7)
Mixed connective tissue disease 4(10.8)
Rheumatoid arthritis 4(10.8)
Polymyositis/dermatomyositis 3(8.1)
SLE/SLE overlap syndrome 2(54)
Undifferentiated connective tissue disease 2(54)
Sjogren’s syndrome 1(2.7)
Hypertension 19 (51.4)
Obesity (BMI > 30 kg/m?) 15 (40.5)
Heart failure with preserved ejection fraction 12 (32.4)
Chronic obstructive pulmonary disease® 7 (18.9)
Obstructive sleep apnea 7 (18.9)
Atrial fibrillation 7 (18.9)
Diabetes mellites 7 (18.9)
Venous thromboembolism 6(16.2)
Chronic kidney disease 5(13.5)
Heart failure with reduced ejection fraction 2(5.4)
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Table 1. Baseline Patient Characteristics - (continued)

Characteristic Baseline (N = 37)
Medications
Diuretics 25 (67.6)
Aspirin 12 (32.4)
Beta-blockers 11 (29.7)
ACEIs/ARBs 8(21.6)
Calcium channel blockers
Dihydropyridines 10 (27.0)
Non-dihydropyridines 4(10.8)
Warfarin/DOACs 7 (18.9)
Labs (n = 30)
NT-proBNP (pg/mL) 1,498 (675 - 3,208)
Pulmonary hemodynamics (n = 33)
mRAP (mm Hg) 94+42
mPAP (mm Hg) 44.5+10.5
PCWP (mm Hg) 12.0+3.3
Cardiac output (L/min) 38+1.1
Cardiac index (L/min/m?) 2.1£0.6
PVR (Wood units) 8.9+4.0
6-min walk test or treadmill
Walk time (s), n=7 335.8+119.7
Walk distance (m), n= 10 233.4+87.0
METs,n=6 5.10+1.05
WHO functional class (n=31)
I 6 (19.4)
111 21 (67.7)
v 4(12.9)

Data are presented as mean + SD, median (IQR), or n (%), as appropriate. 2Desquamative interstitial pneumonia, organizing pneumonia, or unclassifi-
able ILD. PThese patients met criteria for combined pulmonary fibrosis and emphysema (CPFE), as defined by the 2022 ATS/ERS/JRS/ALAT Research
Statement. ACEIs/ARBs: angiotensin-converting enzyme inhibitors/angiotensin receptor blockers; BMI: body mass index; DLCO: diffusion limitation of
carbon monoxide; FEV,: forced expiratory volume in one second; FVC: forced vital capacity; ILD: interstitial lung disease; |IQR: interquartile range; METs:
metabolic equivalents of task; mPAP: mean pulmonary arterial pressure; mRAP: mean right atrial pressure; NSIP: nonspecific interstitial pneumonia;
NT-proBNP: N-terminal pro-B-type natriuretic peptide; PCWP: pulmonary capillary wedge pressure; PVR: pulmonary vascular resistance; SD: standard

deviation; SLE: systemic lupus erythematosus; TLC: total lung capacity; UIP: usual interstitial pneumonia; WHO: World Health Organization.

Table 2. Distribution of Pulmonary Arterial Hypertension-Targeted Therapy

Medications n (%)
Monotherapy

PDES5-I (sildenafil = 17, tadalafil = 2) 19 (51.4)

ERA (bosentan = 4) 4(10.8)

Prostanoid (IV treprostinil = 3, IV epoprostenol = 1) 4(10.8)
Dual therapy

PDES-I + ERA (sildenafil + bosentan = 1, sildenafil + ambrisentan = 2, tadalafil + ambrisentan = 6) 9(24.3)
Triple therapy

Tadalafil + ambrisentan + IV treprostinil 1(2.7)

ERA: endothelin receptor antagonist; IV: intravenous; PDE5-I: phosphodiesterase-5 inhibitor.
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Table 3. Pulmonary Hemodynamics, Laboratory Data, and Functional Parameters in Patients With Measurements Both Before and
After Treatment With Pulmonary Arterial Hypertension-Targeted Therapy

Endpoint n Baseline Follow-up P value*
Pulmonary hemodynamics At 46 (25 - 89) weeks
mRAP (mm Hg) 14 9.93+7.75 6.71 £ 4.08 0.099
mPAP (mm Hg) 16 44.13 £10.87 38.81 +12.62 0.026
PCWP (mm Hg) 12 11.83 +£3.01 10.67 + 6.69 0.653
Cardiac output (L/min) 13 425+ 1.31 5.17+1.07 0.014
Cardiac index (L/min/m?) 11 2.11+0.69 2.67 £ 0.65 0.018
PVR (Wood units) 13 8.38+3.76 450+2.13 <0.001
Labs
NT-proBNP (pg/mL) 26 1,421 (675 - 2,709) At 18 (13.5 - 36) weeks, 842 (295 - 2,329) 0.045
6-min walk test or treadmill At 32 (25 - 73) weeks
Walk time (s) 4 384 +126.52 504.50 + 83.07 0.069
Walk distance (m) 228.62 +97.99 263.12 +101.75 0.164
METs 3 4.13+1.03 5.33£0.58 0.102
WHO functional class 29 At 30 (14 - 34) weeks
I 6 (20.69%) 2 (6.90%) 1.000
II1 19 (65.52%) 27 (93.10%)
v 4 (13.79%) 0 (0%)
Pulmonary function test At 43 (15 -101) weeks
TLC (% predicted) 18 72.11 +£20.82 72.83 +23.80 0.815
FVC (% predicted) 25 61.92 +16.89 60.00 + 18.89 0.357
FEV, (% predicted) 25 64.96 +17.39 63.76 £ 17.06 0.500
DLCO (% predicted) 18 33.78 £ 14.92 30.72 +16.33 0.550

Data are presented as mean + SD, median (IQR), or n (%) as appropriate. *Calculated using paired t-test or related-samples Wilcoxon signed rank
test as appropriate. DLCO: diffusion limitation of carbon monoxide; FEV,: forced expiratory volume in one second; FVC: forced vital capacity; IQR:
interquartile range; METs: metabolic equivalents of task; mPAP: mean pulmonary arterial pressure; mRAP: mean right atrial pressure; NT-proBNP:
N-terminal pro-B-type natriuretic peptide; PCWP: pulmonary capillary wedge pressure; PVR: pulmonary vascular resistance; SD: standard deviation;

TLC: total lung capacity; WHO: World Health Organization.

ent predictor of survival in PH and correlate with functional
capacity, right ventricular function, and hemodynamic varia-
bles, and the latter often times may not be available within the
ILD population due to the risk of ILD exacerbation associated
with procedural interventions [16]. In their 2021 RCT evalu-
ating inhaled treprostinil in patients with ILD, Waxman and
colleagues also reported a decrease in NT-proBNP levels by
15% in the treatment group, compared to a 46% increase in the
placebo group (treatment ratio 0.58, 95% confidence interval
0.47 - 0.72, P <0.001) [15]. Similarly, in a small study of 15
patients with PH-ILD, Corte et al found a significant reduction
in BNP levels (P = 0.03) after 6 months of therapy with silde-
nafil [24]. Despite Corte and colleagues’ promising results,
subsequent RCTs investigating the use of sildenafil in PH-ILD
did not report NT-proBNP levels, and of the three published
studies investigating the use of bosentan in IPF, including one
large RCT, none collected information on NT-proBNP levels at
baseline or following treatment [17-19, 22].

Functional response to PAH-targeted therapy is reported
consistently across the literature. The 6MWD is frequently

used as the primary end-point of studies within the PH litera-
ture as walk tests are well-tolerated, inexpensive, and can be
repeated easily in the clinic to assess response to treatment.
Our patients did not have a significant increase in 6MWD fol-
lowing PAH-targeted therapy, though only a small proportion
of patients had available 6 MWD data. Small studies have dem-
onstrated improvement in 6MWD with the use of sildenafil;
however, the larger STEP-IPF RCT did not meet their primary
outcome of a 20% improvement in 6MWD [22, 24, 26]. They
did, however, find a significant improvement in dyspnea score
and on quality of life questionnaire in the treatment group
[22]. In keeping with our findings, neither riociguat or bosen-
tan have been shown to improve 6MWD, dyspnea scores, or
quality of life scores [17, 18, 20]. Recently, inhaled treprosti-
nil was found to increase 6MWD by 31 m (95% confidence
interval 16.85 - 45.39, P < 0.001), a finding that has led to
increasing use of this medication in patients with PH-ILD [15].
Typically, patients with ILD experience a progressive decline
in functional status even in the absence of PH. We postulate
that the relative stability in walk distance throughout follow-
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Figure 2. Association between PAH-targeted therapy and hemodynamics. ERA: endothelin receptor antagonist; mPAP: mean
pulmonary arterial pressure; mRAP: mean right atrial pressure; PCWP: pulmonary capillary wedge pressure; PDE5-I: phospho-
diesterase-5 inhibitor; PVR: pulmonary vascular resistance.
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peptide; PDE5-I: phosphodiesterase-5 inhibitor; TLC: total lung capacity; WHO FC: World Health Organization functional class.

Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™ | https://jocmr.elmerjournals.com



Selvan et al

J Clin Med Res. 2025;17(3):153-163

up may in fact represent a benefit of PAH-targeted therapy in
our patients.

As clinicians consider the use of PAH-targeted therapy in
patients with PH-ILD, it is important to determine whether these
medications are safe and tolerable. As our study was retrospec-
tive in nature, we were unable to collect information regarding
adverse events but did note that only one patient in our cohort
reported a side effect of treatment, which we suspect was likely
a flaw of incomplete documentation in the electronic medical
record. Several studies have demonstrated that most classes of
PAH-targeted therapies are relatively well tolerated and have
limited adverse events, with the notable exception of ERAs and
riociguat, which carry a Blackbox warning for embryo-fetal tox-
icity [15, 17-21, 28, 29]. Equally concerning are the increased
rates of death in the treatment group reported by Nathan and
colleagues that ultimately led to the early termination of their
2019 RCT and a strong recommendation against use of riociguat
in patients with PH-ILD [21]. Notably, our study was a retro-
spective cohort study and no patients were initiated on ERAs or
riociguat after the Blackbox warning was issued.

This exploratory study had several limitations. First, the
sample size was small and our study was underpowered to per-
form subgroup analysis of ILD subtype and/or PAH-targeted
therapy class. However, PAH-targeted therapy is not used
widely in patients with PH-ILD due to the lack of current FDA
approval for this indication, and there are limited studies in-
vestigating use in this patient population [30, 31]. Due to the
retrospective nature of this study, data collection was limited
by lack of available data both before and after treatment with
PAH-targeted therapy, including laboratory values functional
parameters, and hemodynamic data. While this heterogeneity
may have led to effect modification and individual treatment
bias, our cohort was ultimately reflective of a real-world ex-
perience in which diagnostics may not be obtained in a pre-
scribed schedule. Additionally, the 2018 WSPH definition for
pre-capillary PH was used in this study (PVR > 3 WU), which
has since been updated by the European Society of Cardiol-
ogy/European Respiratory Society (ESC/ERS) guidelines as a
PVR > 2 WU [1, 32]. At present, there is a scarcity of data
evaluating the efficacy of PAH therapy in patients with a PVR
between 2 and 3 WU; as such, we believe using a cutoff of
PVR > 3 WU was more appropriate. Finally, accurate report-
ing and capture of side effects was likely limited.

Conclusion

The use of PAH-targeted therapy may be associated with im-
proved hemodynamics and a reduction in NT-proBNP levels
in a subset of patients with PH-ILD, and the results of this
study raise clinical equipoise for further study. The future ap-
plication of precision medicine to aid in phenotyping patients
with WSPH group 3 PH may help clinicians better understand
which patients are likely to benefit from PAH-targeted therapy
[33]. Additionally, given what is known about the beneficial
effects of inhaled treprostinil in patients with PH-ILD, studies
evaluating the route of administration of PAH-targeted therapy
is also warranted.

Supplementary Material

Suppl 1. Kaplan-Meier survival curve. With overall survival
defined as time to death or transplant. Median survival time
was 4.81 years.
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boembolic pulmonary hypertension; DLCO: diffusion limita-
tion of carbon monoxide; ERA: endothelin receptor antagonist;
FC: functional class; FDA: Food and Drug Administration;
FEV,: forced expiratory volume in one second; FVC: forced
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