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Abstract

Chronic thromboembolic pulmonary hypertension (CTEPH) is successfully

treatable with pulmonary endarterectomy (PEA), balloon pulmonary angio-

plasty, and medical therapy. Registry to Evaluate Early and Long‐Term
Pulmonary Arterial Hypertension Disease Management risk score (RRS) is

able to predict long‐term outcome in inoperable patients or in patients with

residual PH after surgery. We performed a post hoc analysis of RRS in patients

who were enrolled in the CTREPH study (NCT01416636), a randomized,

double‐blind clinical trial comparing high‐dose and low‐dose subcutaneous

(SC) treprostinil in patients with severe CTEPH that was classified by an

interdisciplinary CTEPH team as nonoperable, or as persistent or recurrent

pulmonary hypertension after PEA. Baseline mean RRS was similar in both

treatment groups (8.7 in high‐dose arm vs. 8.6 in low‐dose arm), but mean

RRS change from baseline to Week 24 was greater in the high‐dose treprostinil
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group than in the low‐dose treprostinil group (−0.88 vs. −0.17). The difference

in RRS change from baseline to Week 24 between high dose versus low dose

was statistically significant with mean difference of −0.70 (95% confidence

interval: −1.36 to −0.05, p= 0.0352), and was driven mainly by improvement

of World Health Organization functional class and N‐terminal pro‐brain
natriuretic peptide concentration. SC treprostinil therapy administered in

standard dose had positive effect on the risk profile measured by RRS in

patients with inoperable or persistent/recurrent severe CTEPH. Although our

study was limited by the small sample size and post hoc nature, assessment of

risk profile is of great importance to this particular patient population with

very poor prognosis.
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INTRODUCTION

Chronic thromboembolic pulmonary hypertension
(CTEPH) develops in approximately 2%–4% of patients
who survive acute pulmonary embolism.1 CTEPH is a
vascular pulmonary disease characterized by pulmonary
hypertension (PH) and increased right ventricular (RV)
strain.2 If left untreated, the prognosis for CTEPH
patients is poor, with a 5‐year survival rate of 30% for
patients with mean pulmonary arterial pressure
(mPAP) > 40mm Hg and only 10% for patients with
mPAP > 50mm Hg.3

Pulmonary endarterectomy (PEA) is the first‐choice
treatment for operable CTEPH and potentially cura-
tive1,4–8; however, up to 50% of patients are considered
inoperable and up to 25% develop persistent/recurrent
PH after PEA.9 Patients with inoperable CTPEH and
with residual PH after PEA represent a target for medical
therapies and balloon pulmonary angioplasty (BPA).
Treprostinil, a subcutaneous (SC) prostacyclin analog,
and riociguat, an oral guanylate cyclase stimulator, are
approved for patients with inoperable CTEPH or persist-
ent/recurrent PH after PEA; other pulmonary arterial
hypertension (PAH) medications have been tested in
CTEPH and are used off‐label.10

Overall, main therapeutic effort in CTEPH is to treat
mechanical vascular obstructions in vessels with a cross‐
sectional diameter of approximately ≥500 µm with surgery
and/or BPA. With respect to medical therapy, risk stratifica-
tionmight aid the choice of optimal treatment. To date, there
is no established scoring system for risk stratification specific
for CTEPH. Observations in patients with inoperable and
persistent/recurrent CTEPH have suggested a potential
utility of PAH risk scores in this patient population.11

The Registry to Evaluate Early and Long‐Term PAH
Disease Management (REVEAL) risk score (RRS) calculator
was developed in the US‐based REVEAL to predict 1‐year
survival in patients with PAH,12,13 however, it can also be
used for serial risk assessment, allowing a patient's risk and
response to treatment to be monitored.14 Although the RRS
calculator was initially developed and validated for PAH,
several studies15,16 confirmed that it is also applicable in
inoperable CTEPH and residual PH after PEA.

Here we report the results of a post hoc analysis of
RRS in patients who completed the CTREPH study, a
randomized, double‐blind clinical trial comparing high‐
dose and low‐dose of SC treprostinil for 24 weeks in
patients with severe CTEPH, classified as nonoperable,
or with persistent or recurrent PH after PEA in the era
before BPA was established across Europe.

The CTREPH study design and results have been
published previously.17 Despite a severely diseased study
population in the CTREPH study (6‐min walk distance
less than 400m, World Health Organization [WHO]
functional class III or IV, and pulmonary vascular
resistance >800 dyn s cm–5), dose‐dependent significant
improvements of 6‐min walk distance, hemodynamics,
WHO functional class, and N‐terminal pro‐brain natri-
uretic peptide (NT‐BNP) amounts were observed.

The safety profile of SC treprostinil in CTEPH was
similar to that in patients with PAH18 and experience
gained from the use of SC treprostinil during the past
decades has made adverse drug reactions manageable.

The aim of the present analysis was to investigate the
possible impact of 24‐week SC treprostinil on RRS and to
compare the results with RRS assessment in the CHEST
studies which was also performed in patients with
inoperable/persistent CTEPH on medical treatment.15
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METHODS

Patients and CTREPH study design

For the present post hoc analysis, 81 patients who
completed the CTREPH study and who were without
missing data for RRS calculation were included. The trial
is registered at ClinicalTrialsRegister.eu, EudraCT num-
ber 2008‐006441‐10, and ClinicalTrials.gov, number
NCT01416636. CTREPH was a 24‐week, double‐blind,
randomized controlled phase 3 trial to investigate the
efficacy and tolerability of SC treprostinil in patients with
severe CTEPH, classified as nonoperable, or with
persistent or recurrent PH after PEA.

Eligible patients in WHO functional class III or IV
with a 6‐min walk distance of 150–400m were randomly
assigned at a 1:1 allocation ratio to high‐dose SC
treprostinil (target dose around 30 ng/kg/min) or low‐
dose SC treprostinil (target dose around 3 ng/kg/min).
This study was conducted in six European expert centers
in Austria, Czech Republic, Germany, and Poland and
enrolled 105 patients in total.

The CTREPH study was conducted in accordance
with Good Clinical Practice guidelines and the Declara-
tion of Helsinki. The ethics committee at each participat-
ing site approved the study protocol and all documents
provided to patients before initiation of patient enroll-
ment. All patients signed informed consent as per
applicable legislation.

RRS calculation

The RRS calculator is a composite, weighted risk
algorithm incorporating 12 evaluable elements consid-
ered important for outcome, including 6‐min walking
distance, hemodynamic parameters, renal function, and
N‐terminal prohormone of brain natriuretic peptide.12 In
the present analysis, we used an RRS calculation
modified for CTEPH as it has been described previously
by Benza et al. in 2018.15

Supporting Information: Table S1 shows each param-
eter and applicable number of points. RRS is assessed as
the sum of points for each parameter, with the addition
of 6. Calculated RRS can range from 0 (lowest risk) to 18
(highest risk).

Statistical methodology

All patients who completed Week 24 in the CTREPH
study and who had all data available for RRS calculation
were included into this post hoc analysis. Therefore, no

imputation for missing values was necessary, and a full
data set was used.

Analysis of covariance (ANCOVA) was performed
using change in RRS from baseline to Week 24 as the
dependent variable and RRS baseline and SC treprostinil
treatment arm (high vs. low) as independent variables.
The null hypothesis of no difference between high‐dose
and low‐dose treatment arms in RRS change from baseline
to Week 24 was tested at 0.05 level of significance.

To analyze the main driver of RRS improvement, change
from baseline to Week 24 in each parameter used for RRS in
each arm was calculated as mean (standard deviation [SD])
change of points and as change of total sum of points. For
each RRS parameter, the difference of relevant change
between high‐ and low‐dose group was determined. Percent
proportion of total RRS difference between arms calculated
as percent proportion of difference in sum of points between
arms for each parameter from the sum of absolute
differences for all parameters to show the impact of each
parameter in RRS change.

For all statistical analyses, R version 4.1.0 was used.

RESULTS

Of 81 patients from the CTREPH study, who had all data
available for this post hoc analysis, there were 40 patients
randomized to high‐dose treprostinil and 41 patients
randomized to low‐dose treprostinil. Baseline character-
istics of the target population including hemodynamic
parameters are described in detail in Table 1.

Table 2 summarizes the number of patients by RRS score
at baseline andWeek 24 in each treatment arm. As shown in
Table 3, the baseline mean RRS was similar in both dosing
groups (8.7 in the high‐dose arm vs. 8.6 in the low‐dose arm),
but mean RRS change from baseline to Week 24 was greater
in the high‐dose group than in the low‐dose group (−0.88,
95% confidence interval, [95% CI]: −1.34, −0.41 vs. −0.17,
95% CI: −0.63,0.29). The difference in RRS change from
baseline to Week 24 between low dose versus high dose was
statistically significant with mean difference −0.70 (95% CI:
−1.36 to −0.05, p=0.0352). Of note, mean baseline RRS
scores in both dosing groups exceeded 8 which is classifying
these CTEPH patients as high risk (Figure 1).

As shown in Figure 2, over half (55%) of patients in
the high‐dose group improved their RRS after 24 weeks
of treprostinil treatment, while RRS improvement was
experienced in about one‐third (34%) of patients in the
low‐dose group. On the opposite, worsening of the RRS
was reported in 17.5% of patients in the high‐dose group
versus 27% of patients in the low‐dose group.

A detailed analysis of RRS changes (Figure 3) shows that
the extent of RRS improvement was not associated with the
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TABLE 1 Baseline clinical characteristics and hemodynamics.

Characteristics
High‐dose subcutaneous
treprostinil (n= 40)

Low‐dose subcutaneous
treprostinil (n= 41) Total (n= 81)

Age (years) 67 (11.7) 61 (14.4) 64 (13.4)

Distribution (years)

≥60 30 (75%) 26 (63%) 56 (69%)

<60 10 (25%) 15 (37%) 25 (31%)

Sex

Female 15 (38%) 20 (49%) 35 (43%)

Male 25 (63%) 21 (51%) 46 (57%)

Weight (kg) 78.6 (15.8) 82.2 (17.5) 80.4 (16.6)

Medical history

Pulmonary embolism 19 (48%) 24 (59%) 43 (53%)

Deep venous thrombosis 11 (28%) 8 (20%) 19 (23%)

Pulmonary endarterectomy 3 (6%) 4 (10%) 7 (9%)

Concomitant medications

Anticoagulation 40 (100%) 41 (100%) 81 (100%)

Sildenafil 5 (13%) 7 (17%) 12 (15%)

Bosentan 5 (13%) 2 (5%) 7 (9%)

Riociguat 2 (5%) 2 (5%) 4 (5%)

Bosentan, sildenafil in combination 0 (0%) 1 (2%) 1 (1%)

Riociguat, macitentan in
combination

1 (3%) 0 (0%) 1 (1%)

WHO functional class

II 2 (5%) 2 (5%) 4 (5%)

III 36 (90%) 34 (83%) 70 (86%)

IV 2 (5%) 5 (12%) 7 (9%)

6‐min walk distance (m) 313.0 (63.7) 296.5 (90.1) 304.6 (78.1)

Borg Dyspnea Score 4.7 (2.1) 4.9 (2.3) 4.8 (2.2)

N‐terminal prohormone of brain
natriuretic peptide (pg/mL)

1850.6 (1671.2) 1998.7 (1721.9) 1925.6 (1688.1)

Hemodynamics

Heart rate (beats/min) 77.4 (12.2) 79.2 (9.8) 78.3 (11.0)

Blood pressure systolic (mm Hg) 124.3 (16.9) 118.4 (15.1) 121.3 (16.2)

Mean right atrial pressure (mm Hg) 9.4 (6.2) 10.1 (5.5) 9.7 (5.8)

Mean pulmonary artery pressure
(mm Hg)

49.7 (13.7) 49.5 (10.5) 49.6 (12.1)

Cardiac output (L/min) 4.3 (1.3) 4.3 (1.4) 4.3 (1.3)

Cardiac index (L/min/m2) 2.3 (0.7) 2.3 (0.7) 2.3 (0.7)

Pulmonary vascular resistance
(dyn s cm–5)

815.7 (404.8) 811.5 (312.2) 813.5 (358.6)

Note: Data are mean (SD) or n (%). The Borg Dyspnea score ranges from 0 to 10, with 0 representing no dyspnea and 10 maximal dyspnea.
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severity of RRS at baseline because the improvement of 2
and more points was detected at the same rate in patients
with high baseline RRS scores as in patients with low
baseline RRS scores. Specifically, improvement in patients
with baseline RRS greater or equal to 9 was experienced by
10 (25%) patients in high‐dose arm and by 7 (17%) patients in

low‐dose arm; improvement greater or equal to 2 points was
experienced by 12 (30%) patients in high‐dose arm and by
only 6 (14.6%) patients in the low‐dose arm. Of note, no RRS
worsening to Week 24 greater or equal to 3 points was
detected in both treprostinil groups.

To further evaluate what was the main driver of RRS
improvement, we analyzed the difference in points for each
parameter used for RRS calculation between treatment arms.
As shown in Table 4, 50% and 32% of the total sum of RRS
difference between treatment arms was attributable to WHO
functional class and NT‐BNP, respectively. Furthermore,
WHO functional class and NT‐BNP again showed the
greatest difference of the mean change of points from
baseline to Week 24 between high‐dose and low‐dose arms,
that is −0.429 and −0.273, respectively, in comparison to the
other parameters (Table 4).

DISCUSSION

The current post hoc analysis from the CTREPH study
shows that treprostinil improved RRS in patients with
severe inoperable and persistent/recurrent CTEPH after
24 weeks of treatment, although the change was

TABLE 2 Number (%) of patients by RRS scores in baseline
and Week 24 in each treatment arm.

RRS
score

High‐dose arm Low‐dose arm

Baseline Week 24 Baseline Week 24

≤6 4 (10.0%) 13 (32.5%) 6 (14.6%) 6 (14.6%)

7 9 (22.5%) 5 (12.5%) 6 (14.6%) 6 (14.6%)

8 9 (22.5%) 7 (17.5%) 9 (22.0%) 9 (22.0%)

9 4 (10.0%) 5 (12.5%) 6 (14.6%) 7 (17.1%)

10 8 (20.0%) 4 (10.0%) 5 (12.2%) 6 (14.6%)

11 5 (12.5%) 4 (10.0%) 7 (17.1%) 4 (9.8%)

≥12 1 (2.5) 2 (5.0%) 2 (4.9%) 3 (7.3%)

Total 40 (100%) 41 (100%)

Abbreviation: RRS, Registry to Evaluate Early and Long‐Term Pulmonary
Arterial Hypertension Disease Management risk score.

TABLE 3 Summary of RRS at baseline and RRS change from baseline to Week 24 by treatment group.

Treatment group
Mean (SD) RRS at
baseline

Mean (SD) RRS change
from baseline to Week 24

Mean difference
(95% CI) p Value

High‐dose subcutaneous
treprostinil (n= 40)

8.71 (1.76) −0.88 (1.71) −0.70 (−1.36 to −0.05) 0.0352

Low‐dose subcutaneous
treprostinil (n= 41)

8.58 (1.95) −0.17 (1.18)

Abbreviations: CI, confidence interval; RRS, Registry to Evaluate Early and Long‐Term Pulmonary Arterial Hypertension Disease Management risk score.

FIGURE 1 Baseline RRS score across
populations in CTREPH and studies with
similar target populations (CHEST‐1 and
CHEST‐2).15 RRS, Registry to Evaluate Early
and Long‐Term Pulmonary Arterial
Hypertension Disease Management risk score.
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statistically significant only in the high‐dose group.
Specifically, the estimated marginal means of the RSS
change from baseline to Week 24 were −0.17 (95% CI:
−0.63, 0.29) in the low‐dose group and ‐0.88 (95% CI:
−1.34, −0.41) in the high‐dose group.

These results are consistent with the efficacy results
of CTREPH study demonstrating that long‐term SC
treprostinil in patients with severe nonoperable CTEPH
leads to concentration‐dependent improvements of
6‐min walk distance, hemodynamics, WHO functional
class, and NT‐BNP amounts. Those metrics are used to
calculate the RRS.

Risk stratification guides treatment decisions in
PAH.2 As described above, RRS was initially developed
to predict 1‐year survival in patients with PAH.12,13

Several studies15,16 confirmed that RRS is also suitable
for serial risk assessment, allowing a patient's risk and
response to treatment to be monitored13 as well as its

potential applicability in patients with inoperable
CTEPH or residual PH after PEA.

More specifically, RRS was designed to predict right
heart failure, one of the main drivers of prognosis and
causes of death in both PAH and CTEPH.19–23 In another
post hoc analysis of studies assessing riociguat treatment
in patients with inoperable or persistent/recurrent
CTEPH (CHEST‐1) and PAH (PATENT‐1), hemo-
dynamic parameters describing RV function—stroke
volume index (SVI) and right atrial pressure (RAP)—
correlated significantly with RRS at baseline and at
follow‐up, demonstrating that the utility of RRS is
intertwined with prognostication of RV function.16

Precisely, SVI was negatively correlated with RRS, while
RAP was positively correlated with RRS at baseline and
follow‐up in both studies. Furthermore, SVI and RAP
were confirmed to be significantly associated with
survival in PAH and CTEPH.16

FIGURE 2 Proportion of patients by RRS
change. RRS, Registry to Evaluate Early and
Long‐Term Pulmonary Arterial Hypertension
Disease Management risk score.

FIGURE 3 RRS change from baseline to Week 24 by baseline RRS score. RRS, Registry to Evaluate Early and Long‐Term Pulmonary
Arterial Hypertension Disease Management risk score.
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The potential of RRS change over time to be a
predictive marker of long‐term outcomes in patients with
CTEPH was previously investigated using data collected
in the randomized, double‐blind, placebo‐controlled,
pivotal riociguat trial (CHEST‐1) and its open‐label
extension (CHEST‐2). Treatment with riociguat signifi-
cantly improved RRS over 16 weeks in CHEST‐1 and
improvements persisted also during CHEST‐2. Most
importantly, RRS at baseline and at Week 16, and
change in RRS from baseline to Week 16, were found to
be predictors of survival and clinical event‐free survival
in this patient population.15

With respect to baseline RRS population character-
istics of CTREPH study and CHEST studies in the
previous paragraph, higher baseline mean (SD) RRS in
CTREPH [8.71 (1.76) high‐dose arm and 8.58 (1.95)
in low‐dose arm] in comparison to baseline RRS observed
in CHEST‐1 [7.3 (2.0) in riociguat arm and 7.1 (1.9) in
placebo arm] and CHEST‐2 [6.4 (2.5) in patients with

placebo in CHEST‐1]15 illustrates that the CTREPH
population was at higher risk at baseline in comparison
to patients enrolled in CHEST studies (Figure 1). When
baseline clinical characteristics of populations again in
CTREPH and CHEST studies are compared, the most
prominent difference is the proportion of patients in
WHO functional class III (90% in high‐dose arm and 83%
in low‐dose arm in CTREPH vs. 63% in CHEST‐1
riociguat arm and 54% in CHEST‐1 placebo arm).
Patients in WHO class IV were also more frequent in
the CTREPH study (5% and 12% vs. 3% and 2%,
respectively). On the opposite, WHO class II was rare
in the CTREPH study in comparison to CHEST‐1 (5%
and 5% vs. 31% and 25%, respectively). Renal insuffi-
ciency was more than twice as common in the CTREPH
population (23% and 24%) than in CHEST (10% and 9%).
With respect to NT‐BNP, NT‐proBNP <300 pg/mL was
less common (18% and 12% vs. 22% and 23%) in
CTREPH, while NT‐proBNP >1500 pg/mL was more

TABLE 4 Change in each parameter used for RRS calculation from baseline to Week 24 by the difference in number of points and in
total sum of points.

Parameter Arm

Number of RRS points Sum of RRS points

Change from
baseline to Week
24 mean (SD)

High–low
dose arm

Change from
baseline to
Week 24

High–low
dose arm

Percent proportion of
total RRS difference
between arms (%)

Age + gender H 0.050 (0.316) 0.001 2 0 0

L 0.049 (0.312) 2

Renal insufficiency H −0.075 (0.350) −0.002 −3 0 0

L −0.073 (0.264) −3

Systolic blood pressure H 0 (0.453) −0.049 0 −2 6

L 0.049 (0.498) 2

Heart rate H 0.050 (0.450) 0.005 2 2 6

L 0 (0.224) 0

WHO functional class H −0.575 (0.712) −0.429 −23 −17 50

L −0.146 (0.527) −6

6‐min walk distance H −0.150 (0.427) −0.028 −6 −1 3

L −0.122 (0.458) −5

mRAP H 0.025 (0.276) 0.025 1 1 3

L 0 (0.316) 0

PVR H 0 (0) 0 0 0 0

L 0 (0) 0

NT‐BNP H −0.20 (0.564) −0.273 −8 −11 32

L 0.073 (0.519) 3

Abbreviations: H, high dose; L, low dose; mRAP, mean right atrial pressure; NT‐BNP, N‐terminal pro‐brain natriuretic peptide; PVR, pulmonary vascular
resistance; RRS, Registry to Evaluate Early and Long‐Term Pulmonary Arterial Hypertension Disease Management risk score; WHO, World Health
Organization.
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common (48% and 49% vs. 35% and 27%). Males >60
years of age (an important characteristic that increases
RRS by 2 points) were more numerous in CTREPH,
especially in the high‐dose treprostinil arm (45% and 29%
vs. 17% and 18%). The other clinical characteristics that
are important for RRS calculation were similar in both
CTREPH and CHEST‐1 patient populations.15

Despite more severe disease in the target population
of the CTREPH study, we report comparable improve-
ments in risk profiles by a mean (SD) RRS change from
baseline to Week 24 in CTREPH [−0.88 (1.71) in the
high‐dose arm and −0.17 (1.18) in the low‐dose arm] in
comparison to already published RRS changes after
riociguat and placebo administration up to Week 16
[−1.1 (1.6) in the riociguat arm and −0.1 (1.4) in the
placebo arm] of CHEST‐1.15 Moreover, proportions of
patients by RRS improvement/stabilization/worsening
indicated benefit from treprostinil treatment in compari-
son to placebo, although it is important to keep in mind
the worse baseline condition of patients in CTREPH in
comparison to CHEST‐1: high‐dose treprostinil 55%/
27.5%/17.5% and low‐dose treprostinil 34%/39%/27% up
to Week 24 in CTREPH versus riociguat 65%/22%/14%
and placebo 32%/37%/32% up to Week 16 in CHEST‐1. Of
note, our post hoc analysis confirmed RRS improvement
during treprostinil treatment in all baseline risk strata as
it was described for riociguat treatment.15 Especially in
the high‐dose treprostinil arm, substantial improvement
in RRS of ≥2 points was observed even in patients with
the highest baseline RRS (Figure 3).

With respect to treprostinil dose used in CTREPH, it
is important to emphasize that the target dose of 30 ng/
kg/min of SC treprostinil in the high‐dose arm corre-
sponds to doses administered to patients receiving
treatments for 24 weeks in real‐life clinical practice,
while target doses around 3 ng/kg/min of SC treprostinil
in the low‐dose arm were intended as control.17 Such a
low dose is not commonly used in clinical practice, but it
allowed double‐blinding for the drug that causes local
site reactions.24

We identified WHO functional class and NT‐BNP as
the main drivers of significant RRS improvement in high‐
dose treprostinil treatment when 50% and 32%, respec-
tively, of the total sum of RRS difference between
treatment arms was attributable to these two parameters.
WHO functional class and NT‐BNP showed also the
greatest difference between mean change of points used
for RRS calculation between treatment arms (−0.429 and
−0.273, respectively) in comparison to the other parame-
ters. Performed analyses are very simple, but sufficient
for the basic concept to plan future research. More
sophisticated statistical methods would provide us with
more detailed insight into main drivers of risk profile and

potentially survival, but these models require higher
number of patients. We also have to emphasize that there
are different point ranges for individual parameters of
RRS, when WHO functional class represents the broadest
range of values (−2, 0, 1, and 2) followed by NT‐BNP
(values −2 and 1), while age and gender and pulmonary
resistance have a narrower interval (0 or 2) and the other
parameters are within an interval of 0 or 1. However, the
extent of points assigned to each parameter reflect its
importance for risk profile. Further research should be
focused on main drivers of survival in patients with
severe CTEPH and identification of treatment targets
important for improvement of long‐term outcomes.

The most important limitations of this study are its
post hoc nature, relatively low number of patients and
the use of risk score that was developed for PAH. We are
also aware that exclusion of patients from the present
post hoc analysis who did not complete CTREPH
(14 patients) or all their data for RRS calculation were
not available (10 patients) shifts our results toward more
favorable outcome. Specifically, the following reasons for
premature withdrawal from CTREPH study were
recorded (number of patients from low‐dose group versus
number of patients from high‐dose group): side effects of
the treatment (3 vs. 1), clinical worsening (2 vs. 3),
death (1 vs. 2), and progression of concomitant diseases
(0 vs. 2).17 Furthermore, no follow‐up data were collected
to investigate relationship between improvement of RRS
and long‐term outcome. Such detailed analysis has been
performed before in CTEPH patients receiving riociguat
when RRS improvement during the intervention was
found to be predictor of survival and clinical worsening‐
free survival,15 therefore, further validation for a more
severely diseased population is warranted.

The present analysis shows statistically significant
improvement of RRS after SC treprostinil therapy
administered in standard dose in patients with severe
inoperable or persistent/recurrent CTEPH.
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