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A B S T R A C T 
Pulmonary arterial hypertension (PAH) is a severe and progressive disease with limited survival 
prospects under currently available therapies. Since the 2022 edition of the European Society of Car-
diology and European Respiratory Society guidelines on pulmonary hypertension, substantial clinical 
evidence has emerged, supporting a new treatment algorithm for PAH as presented at the 7th World 
Symposium on Pulmonary Hypertension 2024 and the following proceeding papers. Key updates 
include the introduction of sotatercept as a second-line therapy leading to a revised definition of 
maximal medical therapy now encompassing agents from four therapeutic groups (phosphodiester-
ase-5 inhibitors/soluble guanylate cyclase stimulators, endothelin receptor antagonists, prostacyclin 
pathway agents, and sotatercept), instead of three (phosphodiesterase-5 inhibitors/soluble guanylate 
cyclase stimulators, endothelin receptor antagonists, prostacyclin pathway agents). Other novelties 
include the elimination of a distinct pathway for patients with cardiopulmonary comorbidities in 
favor of an individualized approach, a reduction in the initial patient assessment risk categories from 
three to two, and a follow-up interval shortened from 3–6 months to 3–4 months post-treatment 
initiation. This review presents these advancements and emphasizes the need for their widespread 
implementation in clinical practice. At the end, we present new opportunities and challenges in 
the treatment of pulmonary arterial hypertension in eight Central and Eastern European countries.
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INTRODUCTION
Pulmonary arterial hypertension (PAH) is 
a progressive disease characterized by the nar-
rowing of small pulmonary arteries, leading 
to increased pulmonary vascular resistance 
(PVR), right heart failure, and premature death 
[1]. It is a rare condition, with a prevalence of 
47.6–54.7 cases per million and an average 
annual incidence of 5.8 cases per million 
worldwide [2, 3].

The current treatment strategy for PAH 
emphasizes early initiation and combination 
of PAH-targeted therapies to reduce mortal-
ity and achieve a low-risk status (defined as 
a 1-year mortality rate of <5%). This approach 
requires regular risk assessments and escala-
tion of therapy when treatment goals are not 
met. To date, therapeutic interventions have 
focused on targeting three main pathways: 
the endothelin, nitric oxide/cyclic guanosine 
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monophosphate, and prostacyclin pathway, with combi-
nations of up to three medications [4].

Despite improvement in prognosis after the introduc-
tion of specific PAH therapies including the use of early 
treatment in double or triple combination regimens, the 
prognosis for PAH patients remains poor [5]. A recent 
analysis of one multicenter registry did not find significant 
improvement in 1- or 3-year survival rates when comparing 
data from the years 2010–2014 and 2015–2019. The esti-
mated 1-year survival rates in this study were 89.0% (95% 
confidence interval [CI], 87.2%–90.9%) and 90.8% (95% 
CI, 89.3%–92.4%) for these periods, respectively, while the 
3-year survival rates were 67.8% (95% CI, 65.0%–70.8%) and 
70.5% (95% CI, 67.8%–73.4%), respectively.

These findings underscore the need for novel thera-
pies that target alternative pathways and new treatment 
paradigms. The latest edition of the European Society of 
Cardiology (ESC) and European Respiratory Society (ERS) 
guidelines on pulmonary hypertension was published 
in 2022 [4]. Since then, significant clinical evidence has 
emerged, including the approval of sotatercept, a break-
through therapy for PAH. This prompted experts to revise 
existing treatment strategies, which were thoroughly 
discussed at the 7th World Symposium on Pulmonary Hy-
pertension (WSPH) and subsequently published [6].

However, implementing these new treatment algo-
rithms into clinical practice presents challenges, with po-
tential geographical variations in adoption. We, the authors 
of this review, represent eight Central and Eastern Euro-
pean countries: Croatia, Czech Republic, Latvia, Lithuania, 
Poland, Romania, Slovakia, and Slovenia. These countries 
transitioned to Western healthcare system models only in 
the early 1990s following political changes. This might have 
impacted these countries’ ability to adopt new paradigms, 
particularly given the associated economic burden (in some 
of them, this is an ongoing problem). Therefore, this review 
aims to popularize the latest recommendations, highlight 
their key messages for improving patient prognosis, and 
provide a regional perspective on the challenges of imple-
menting these recommendations.

NEW TREATMENT OPTIONS
Since the release of the 2022 ESC/ERS guidelines on pulmo-
nary hypertension, three new treatment options have been 
approved by regulatory agencies: sotatercept, a fixed-dose 
combination of tadalafil and macitentan, and sildenafil at 
an 80 mg dose three times a day (TID).

Sotatercept
PAH is characterized by both vasoconstriction and vascular 
remodeling, the latter involving the proliferation of vascu-
lar smooth muscle cells and infiltration of inflammatory 
cells. This pathological process arises from an imbalance be-
tween vasoconstrictive and vasodilatory mediators, as well 
as pro- and anti-proliferative signals within the pulmonary 

artery wall. While current therapeutic options — such as 
phosphodiesterase-5 inhibitors (PDE5i), soluble guanylate 
cyclase stimulators, endothelin receptor antagonists (ERA), 
and prostacyclin and its analogs, or prostacyclin receptor 
agonists (prostacyclin pathway agents [PPA]) — primarily 
target vasoconstriction, they have limited effects on revers-
ing the vascular remodeling process [7].

One of the key mechanisms implicated in vascular 
remodeling in PAH is the reduced anti-proliferative signa-
ling via the bone morphogenetic protein receptor type II 
(BMPR-II) pathway, alongside enhanced pro-proliferative 
signaling through the activin receptor type IIA (ActRIIA) 
pathway [8–11].

Sotatercept, a novel activin signaling inhibitor, ad-
dresses this imbalance by binding to activin and members 
of the transforming growth factor β superfamily, thereby 
disrupting downstream signaling via the Smad pathway. 
This intervention helps to restore the balance between 
growth-promoting activin pathways and growth-inhibit-
ing BMP pathways. The unique mechanism of sotatercept 
represents a novel therapeutic approach that targets 
the underlying vascular remodeling in PAH, offering an 
alternative to the traditional vasodilation-focused treat-
ment strategies.

In the phase III STELLAR study [13], at week 24 from 
baseline, sotatercept added to background mono-, dual-, 
or triple-combination therapy demonstrated significant 
clinical efficacy. The addition of sotatercept resulted in 
an improvement in the six-minute walk distance test 
(6MWD) by 40.8 meters compared to placebo, surpassing 
the established minimum clinically important difference 
of 33 meters for PAH patients [14]. Beyond improvements 
in exercise capacity, sotatercept also led to significant re-
ductions in key hemodynamic parameters, including PVR, 
mean pulmonary arterial pressure (mPAP), and N-terminal 
pro-B-type natriuretic peptide levels, alongside enhance-
ments in the World Health Organization functional class 
(WHO-FC). The therapy additionally increased the chance 
for multicomponent improvement, delayed time to clinical 
worsening, and improved quality of life, as measured by 
the SYMPACT score.

Notably, sotatercept induced a 13.6 mm Hg decline in 
mPAP, an unprecedented reduction in the context of oral 
PAH therapies, previously observed only in some sub-
sets with parenteral prostacyclin treatment [15, 16]. This 
substantial reduction in mPAP highlights the potential of 
sotatercept as a powerful therapeutic option in PAH with 
a simpler and less complicated treatment modality com-
pared to parenteral PPA.

The favorable effects of sotatercept were sustained 
for 18 to 24 months, as demonstrated in the open-label 
extension of the phase II Pulsar study [17].

Adverse events included telangiectasia, increased 
hemoglobin levels, and bleeding events (mainly epistaxis 
and gingival bleeding), though drug discontinuation due 
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to serious adverse events was rare. In 2024, both the Food 
and Drug Administration (FDA) and the European Medical 
Agency approved sotatercept as an add-on therapy for 
adult patients with PAH in WHO-FC class II or III.

Although the long-term impact of sotatercept on sur-
vival remains to be fully established, a population health 
model indicates that  the addition of sotatercept to back-
ground therapy could potentially, in 30 years, extend life 
expectancy from 5.1 years to 16.5 years. Furthermore, this 
approach may increase prostacyclin-free life years from 3.1 to 
14.7 and prevent up to 683 hospital admissions and four 
lung or heart-lung transplantations per 1000 patients [18]. 
Conversely, delaying the initiation of sotatercept therapy 
by two years could lead to a loss of 4.1 life years per patient 
and an increase of 210 additional hospital admissions per 
1000 patients over a 30-year time horizon, as recently argued 
at the 2024 American Thoracic Society Conference.

Fixed dose combination (FDC) of macitentan 
and tadalafil
In a recently published (A DUE) study, the efficacy of 
a single-tablet combination of the endothelin receptor 
antagonist macitentan (10 mg) and the 5PDEi tadalafil 
(40 mg) was evaluated against monotherapy with either 
macitentan or tadalafil in their respective doses. Patients 
with PAH classified as WHO-FC II or III, treatment-naïve 
or currently receiving ERA or PDE5i monotherapy, were 
eligible for inclusion [19].

The primary endpoint of the study was the change 
in PVR from baseline to week 16. Results indicated that 
the change in PVR was similar in patients randomized to 
monotherapy with macitentan (23%) and tadalafil (22%). 
In contrast, patients receiving the FDC treatment exhibited 
significantly greater reductions in PVR. The FDC demon-
strated a reduction in PVR of 29% compared to macitentan 
monotherapy and 28% compared to tadalafil monothera-
py; these effects were similar in treatment-naïve patients 
and those with prior exposure to ERA or PDE5i.

No significant differences were observed between 
the treatment groups in the 6MWD test. Considering the 
absence of statistically significant results in these primary 
outcomes, subsequent secondary endpoints within the 
predefined hierarchical testing framework were not for-
mally analyzed. The safety profile of the FDC was consis-
tent with that of macitentan and tadalafil, with no new or 
unexpected safety concerns identified.

Sildenafil 80 mg TID
Following safety concerns regarding the use of higher 
doses of sildenafil in the pediatric population, as observed 
in the open-label extension of the STARTS trial (Sildenafil 
in Treatment Children, Aged 1 to 17 Years, With Pulmonary 
Arterial Hypertension) [20], the FDA mandated that the 
sponsor evaluate the effect of sildenafil on mortality risk 
in adults with PAH at three oral dosage levels: 5 mg, 20 mg, 
and 80 mg, administered three times a day.

The AFFILIATE trial [21] was a phase IIIB/IV randomized, 
double-blind study designed to demonstrate the non-in-
feriority of sildenafil 80 mg administered TID compared 
to 5 mg TID concerning all-cause mortality in adult PAH 
patients. Key inclusion criteria included patients aged 
≥18 and <75 years, a diagnosis of PAH in 12 months be-
fore randomization, a diagnosis of idiopathic PAH, PAH 
associated with connective tissue disease, or PAH related 
to congenital heart disease that had been corrected at 
least 12 months before randomization. Participants were 
required to have a WHO-FC of II to IV and a baseline 6MWD 
test of ≥50 meters.

The study was terminated prematurely after the en-
rollment of 385 patients when 50% of the predetermined 
mortality events occurred, indicating that the non-inferior-
ity endpoint was achieved, alongside an observed increase 
in mortality in the 5 mg group. Additionally, the time to 
clinical worsening and the 6MWD test were significantly 
more favorable for the 80 mg dose compared to the 5 mg 
dose. However, it is noteworthy that discontinuations due 
to adverse events were more frequent in the 80 mg group. 
Importantly, no significant differences in mortality, clinical 
worsening, or 6MWD test were observed between the 
80 mg TID and 20 mg TID sildenafil groups.

Consequently, the US FDA updated the labeling for 
sildenafil in the treatment of PAH, which included the 
withdrawal of the 5 mg oral dose recommendation. The 
updated labeling also permits titration of the sildenafil 
dose to 80 mg administered TID when necessary, based 
on patient symptoms and tolerance. Furthermore, the 
recommendation for a standard dose of 20 mg TID was re-
inforced.

Ongoing advanced-phase studies in PAH 
Sotatercept has been approved for the treatment of PAH 
based on the results of the STELLAR study. However, fur-
ther data are awaited to evaluate its efficacy and safety 
in patients with more advanced disease (WHO-FC III and 
IV) through the ZENITH trial. On November 25, 2024, 
Merck announced that the ZENITH trial met its primary 
endpoint — time to first morbidity or mortality event — at 
an interim analysis, leading to the early termination of 
the study to allow all participants access to sotatercept. 
Additionally, the HYPERION trial is assessing sotatercept 
in patients with recently (up to 1 year) diagnosed PAH. 
The long-term safety and efficacy of sotatercept are cur-
rently being evaluated in the open-label SOTERIA study. 
The concept of targeting the activin signaling pathway 
is also being explored using cibotercept (KER-012) in the 
phase II TROPOS study (on January 15, 2025 the study was 
halted by the sponsor due to the risk of pericardial effu-
sion in patients treated with cibotercept). Furthermore, 
the tyrosine kinase inhibitor seralutinib is undergoing 
evaluation in PAH patients in the phase III PROSERA study, 
following positive outcomes reported in the phase II 
TORREY trial [22].
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TREATMENT GOALS AND RISK ASSESSMENT
The 2022 ESC and ERS guidelines emphasize that the 
primary therapeutic objective in the management of PAH 
patients is to achieve and maintain a low-risk profile, de-
fined by a one-year mortality rate of <5%. In the context 
of the four-stratum risk model, classification of patients as 
low risk requires meeting the low-risk thresholds in at least 
two of the following parameters during follow-up assess-
ments: WHO-FC I or II, 6MWD test exceeding 440 meters, 
and plasma levels of BNP <50 ng/l or N-terminal pro-B-type 
natriuretic peptide <300 ng/l. Patients meeting two of 
these low-risk criteria demonstrate an estimated five-year 
survival rate of approximately 80%. Importantly, when 
all three criteria are fulfilled, the five-year survival rate 
increases to 90% [23].

An analysis of data from three major randomized con-
trolled trials in PAH — AMBITION, GRIPHON, and SERAPHIN 
— demonstrated that more than 20% of patients initially 
classified as low risk, based on multiparameter risk scores, 
experienced clinical worsening events within three years of 
study enrollment [24]. These findings highlight that achiev-
ing a low-risk profile according to the ESC/ERS four-stratum 
risk model may not reliably predict favorable medium- or 
long-term outcomes. As such, recent proceedings from the 
WSPH [25] have underscored the necessity of incorporating 
additional hemodynamic and echocardiographic variables 
into the risk stratification process to guide therapeutic de-
cision-making more effectively. Emerging data suggest that 
the stroke volume index may enhance risk stratification, 
particularly in patients categorized as intermediate risk 
during follow-up assessments [26].

The concept of hemodynamic normalization, or near 
normalization, has been discussed as a potential thera-
peutic target in PAH management. This has been observed 
mainly in young, newly diagnosed patients with idiopathic, 
heritable, or PAH associated with drugs and toxins (I/H/DT 
PAH) who received initial combination therapy with PDE5i, 
ERA, and intravenous or subcutaneous PPA [15, 16]. 
Achieving such ambitious objectives in PAH treatment 
may become increasingly feasible with the advent of novel 
therapeutic agents. For instance, in the recent STELLAR 
trial, the addition of sotatercept to background double or 
triple combination therapy resulted in a mean reduction 
in mPAP of approximately 14 mm Hg.

Achieving a low-risk profile in patients with PAH 
presents particular challenges in specific subpopula-
tions, such as older individuals or those with significant 
comorbidities requiring disease-specific management. 
Additionally, patients who are unable to tolerate or 
who decline advanced therapies may struggle to reach 
low-risk status. Notably, conventional markers of risk 
stratification, such as improvements in the 6MWD test 
or functional class, may not reliably reflect meaningful 
improvements in pulmonary hemodynamics in patients 
with concurrent diseases such as untreated coronary 

artery disease or obesity. In these populations, comor-
bidities must be intensively treated in parallel with the 
introduction of PAH therapies. 

CHANGES IN THE PAH TREATMENT 
ALGORITHM

ESC/ERS 2022 algorithm
According to the 2022 ESC/ERS guidelines, treatment 
decisions for PAH patients are based on PAH etiology, 
calculated risk of death, and the presence of cardiopulmo-
nary comorbidities.

Patients with IPAH, HPAH, DPAH, and PAH associated 
with connective tissue disease or corrected congenital 
heart disease without cardiovascular comorbidities are 
recommended to follow the classical treatment algorithm 
if they have mPAP ≥25 mm Hg and PVR >3 Wood units 
and do not respond on acute vasoreactivity testing. Pa-
tients at high risk or intermediate risk but with high-risk 
hemodynamics at diagnosis are recommended to receive 
up-front combination therapy with 2 oral medications 
(a PDE5 inhibitor and an ERA) along with subcutaneous 
or intravenous PPA, while patients classified as low and 
intermediate risk are offered dual oral therapy. Treatment 
escalation is recommended for patients who do not achieve 
or maintain a low-risk status despite initial therapy during 
follow-up assessment 3-6 months after initiation of therapy. 
The follow-up risk assessment based on the four-stratum 
risk model determines treatment escalation. Patients who 
maintain or achieve low-risk status are recommended 
to continue initial therapy. In patients with intermedi-
ate-low risk, addition of prostacyclin receptor agonists or 
switching PDE5i to soluble guanylate cyclase stimulators 
is a treatment option. Patients at intermediated-high or 
high risk are recommended maximal medical therapy, 
including ERA, PDE5i, and intravenous or subcutaneous 
PPA. Additionally, patients should be referred to the lung 
transplantation center.

A separate arm in the 2022 treatment algorithm is 
dedicated to patients with cardiopulmonary comorbidities 
which include conditions associated with increased risk of 
left ventricular diastolic dysfunction such as obesity, hyper-
tension, diabetes mellitus, and coronary heart disease and 
pulmonary comorbidities such as mild parenchymal lung 
disease usually associated with a low diffusing capacity for 
carbon monoxide of <45% of the predicted value.

This part of the treatment algorithm assumes starting 
therapy with a single medication regardless of the initial 
risk of mortality, strict observation of effectiveness and 
safety, and treatment escalation if required. 

WSPH 2024 PAH treatment algorithm
The modification of the classical treatment algorithm, as 
presented at WSPH 2024 (Figure 1) and outlined in a subse-
quent proceeding paper [6], introduces several key changes 
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IPAH, HPAH, DPAH, PAH associated with drugs and toxins, 
connective tissue disease, and corrected congenital heart 
defects. No significant changes have been proposed for 
the treatment of other PAH subgroups.

As previously recommended, the preferred treatment 
for newly diagnosed patients who are not categorized as 
high-risk remains the combination of tadalafil with either 
macitentan or ambrisentan, based on superior evidence 
supporting this regimen over alternative combinations [19, 
27, 28]. A novel approach under consideration is the escala-
tion of sildenafil dosage to 80 mg TID to enhance efficacy; 
however, this strategy is associated with a higher incidence 
of adverse events, warranting careful consideration of 
the risk-benefit profile in individual patients. The regular 
interval from treatment initiation to the first follow-up, pre-
viously recommended at 3–6 months, has been shortened 
to 3–4 months. This adjustment is based on evidence that 
most prognostic parameters either stabilize or approach 
a plateau by this time, making the 3-6 month period a crit-
ical window for reassessment. However, earlier assessment 
should be considered in cases of clinical deterioration or 
lack of improvement. Early identification of suboptimal 
response allows for timely treatment escalation, which 
has been shown to be more effective when implemented 

High risk

Therapy for group 1 PAH including IPAH, HPAH, DT-PAH, 
CTD-PAH, and CHD

corr
-РАН, mPAP ≥25 mm Hg, PVR >3 WU; 

no significant response on vasoreactivity testing

Not high risk*

YesNo No

Continue initial therapy Add sotatercept* or 
oral or inhaled PPA  

Can consider switch 
5PDEi to sGCS

Add intravenous/
/subcutaneous PPA or 

sotatercept*

Add intravenous/
/subcutaneous PPA 

(1st choice) or 
sotatercept*

Initial risk assessment

Triple combination of PDE5i and ERA 
and intravenous/subcutaneous PPA

Double oral combination of PDE5i and ERA1

Low risk Intermediate-low risk Intermediate-high risk High risk

First follow-up risk reassessment at 3–4 months* and repeated frequently

Persistent intermediate-high or high risk

Repeated assessment

*Maximal Rx: 4-drug intravenous/subcuta-
neous PPA, ERA, PDE5i or sGCS, sotatercept  

Lung transplant evaluation

Figure 1. New (2024) treatment algorithm of pulmonary arterial hypertension
1Ambrisentan or macitentan plus tadalafil preferred over other combinations of ERA and PDE5i; 
*Changes in the 2024 therapeutic algorithm as compared to the ESC/ERS 2022 guidelines (see Table 1)
Abbreviations: CHD

corr
-PAH, PAH associated with congenital heart disease after correction; ERA, endothelin receptor antagonist; HPAH, her-

itable PAH; IPAH, idiopathic PAH; mPAP, mean pulmonary artery pressure; PAH, pulmonary arterial hypertension; DT-PAH PAH associated with 
drugs and toxins; PDE5i, phosphodiesterase 5 inhibitors; PPA, prostacyclin pathway agents; PVR, pulmonary vascular resistance; sGCS, soluble 
guanylate cyclase stimulator

Table 1. Main modifications of the pulmonary arterial hypertension 
treatment algorithm

Two vs. three risk categories at initial patient assessment

Reduced time to the first follow-up visit after treatment initiation from 3–6 
to 3–4 months

Sotatercept incorporated as a second-line therapeutic option

New definition of maximal medical therapy including PDE5i, ERA, PPA and 
sotatercept

Lack of a separate pathway for patients with comorbidities is substituted 
by an individualized approach based on careful diagnostics, including 
right heart catheterization, with strict monitoring for efficacy and safety

Abbreviations: ERA, endothelin receptor antagonist; PDE5i, phosphodiesterase  
5 inhibitors; PPA, prostacyclin pathway agents

(Table 1) including: a simplified decision-making process for 
newly diagnosed patients, now based on 2 risk categories 
(high and non-high) and replacing the previous three-cat-
egory model (high, intermediate, and low risk). The time to 
the first follow-up visit after treatment initiation has been 
reduced to 3–4 months. Sotatercept has been incorporated 
as a second-line therapeutic option. Additionally, a new 
definition of maximal medical therapy has been introduced, 
and the algorithm no longer includes a separate pathway 
for patients with comorbidities. The standard treatment 
algorithm primarily applies to patients with a negative 
response to vasoreactivity testing, including those with 
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earlier in the disease course, potentially improving long- 
-term outcomes in PAH patients [29].

The risk assessment at follow-up visits should involve 
WHO FC, 6MWD test, and natriuretic peptide level evalua-
tion to group patients into one of four risk categories. How-
ever, these measures should be supplemented with other 
diagnostic parameters including hemodynamics, echocar-
diography, and others. 

Sotatercept has been recommended as an adjunctive 
therapy for patients classified as intermediate-low or 
intermediate-high risk, where it competes with oral or 
inhaled PPA in the former group, and with intravenous or 
subcutaneous PPA in the latter. It should also be part of 
a triple combination therapy as a second-choice option 
(subcutaneous or intravenous PPA is a first-choice option) 
in patients who are at high risk despite double oral therapy. 

Maximal medical therapy has been upgraded from the 
conventional combination of three agents — ERA, PDE5i, 
and IV/SC PPA — to a 4-drug regimen that includes sotater-
cept. This enhanced therapeutic approach is now indicated 
for patients classified as intermediate-high or high-risk 
who do not achieve optimal clinical outcomes despite 
treatment with the three-drug combination. The inclusion 
of sotatercept in this regimen reflects its emerging role in 
addressing more advanced disease states and improving 
patient outcomes in those who remain inadequately con-
trolled on existing therapies.

The 2024 WSPH  proceedings, in contrast to the 
2022 ESC/ERS  guidelines, omit a distinct treatment 
algorithm for patients with PAH and cardiopulmonary 
comorbidities. This decision reflects the considerable 
heterogeneity in pathophysiology and phenotypes in 
this group. Patients with PAH and comorbidities include 
those with well-defined group 1 PAH, who may benefit 
from PAH-specific therapies, as well as those who may 
not benefit or could even be harmed, such as individuals 
with occult group 2 pulmonary hypertension. The latter 
group is characterized by borderline pulmonary artery 
wedge pressure values (12–15 mm Hg), relatively low 
PVR (3–5 Wood units), and echocardiographic evidence of 
left heart disease, including left atrial enlargement, grade 
2 or higher diastolic dysfunction, reduced left ventricular 
ejection fraction, or left-sided valve dysfunction. Addition-
ally, these patients often present with medical conditions 
associated with left heart disease, such as hypertension, 
diabetes, obesity, sleep apnea, atrial fibrillation, and cor-
onary artery disease [30]. In such cases, hemodynamic 
evaluation using fluid or exercise challenge may reveal 
underlying left ventricular dysfunction, helping to differ-
entiate these patients from those who would benefit from 
PAH-targeted therapies.

The treatment decisions in PAH patients with comor-
bidities may depend on the relation between the severity 
of pulmonary vascular disease as measured by PVR and 
the comorbidity burden. In PAH patients with relatively 
low PVR and high comorbidity burden, the comorbidities 

should be controlled and monotherapy should be consid-
ered with strict monitoring of efficacy and safety. In such 
cases, PDE5i is preferred over ERA due to its favorable 
safety profile. If the risk does not improve to low or right 
ventricular function and PVR does not improve, additional 
therapy should be considered. In patients with suspected 
risk of side effects, especially fluid retention, sotatercept 
may be preferred over ERA. 

Conversely, patients who meet strict PAH criteria and 
present with elevated PVR may be suitable candidates for 
combination therapy, as outlined in the classical treatment 
algorithm. However, due to the potential complexity intro-
duced by comorbidities, these patients require rigorous 
monitoring for adverse effects, particularly in the context 
of advanced therapies. Careful assessment of treatment 
tolerance and regular follow-up are essential to mitigate 
the risk of side effects and to optimize clinical outcomes 
in this subgroup.

An illustrative example of a tailored therapeutic ap-
proach in patients with comorbidities has been presented 
by US pulmonary hypertension [31] experts. In the case of 
an elderly woman with hypertension, diabetes, and obesity 
(representing a high burden of comorbidities) and a PVR 
of 3.2 Wood units (indicating a low burden of pulmonary 
vascular disease), the recommended strategy focuses on 
optimizing the management of her underlying medical 
conditions, with consideration of PDE5i monotherapy if 
symptoms persist. Conversely, for a 45-year-old woman 
with a history of well-controlled hypertension (low burden 
of comorbidities) and a PVR of 12 Wood units (indicating 
a high burden of pulmonary vascular disease), the recom-
mendation is to pursue an aggressive treatment regimen 
for PAH, in line with the classical treatment algorithm. This 
approach underscores the importance of careful evaluation 
of patients including hemodynamic data and tailoring ther-
apy based on the balance between comorbidity burden 
and the severity of pulmonary vascular disease.

In certain patients with comorbidities, treatment with 
PAH-specific medications may unmask an underlying 
condition, leading to a change in diagnosis. A common 
scenario involves a 60-year-old obese woman with systemic 
hypertension who experiences clinical deterioration while 
on sildenafil therapy. On physical examination, this patient 
may present with crackles over the lower lung fields, and 
RHC would reveal a decrease in PVR accompanied by 
a significant rise in pulmonary artery wedge pressure, 
indicative of left heart dysfunction. In such cases, PAH 
therapy should be discontinued, and the management 
strategy should shift towards treating left ventricular fail-
ure, as this is likely the primary underlying condition. This 
highlights the importance of re-evaluating the diagnosis 
and therapeutic approach when PAH-specific treatments 
lead to unexpected clinical outcomes.

The new treatment algorithm with some modifications 
has been recently endorsed by US [31] and Belgian [32] 
pulmonary hypertension experts.
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Additional treatments and supportive measures [33– 
–35] in PAH management were not significantly changed.

Perspective of the Central-Eastern European 
Countries and Call for Action
In the Central and Eastern European Countries, it was 
not until the early 21st century that therapies specifically 
targeting PAH began to be formally included in reimburse-
ment schemes. Consequently, the availability of advanced 
diagnostic tools and targeted treatment options for PAH 
was somehow delayed compared to Western Europe 
— even by nearly 2 decades in some countries. Addition-
ally, in several countries, certain therapies, including PPA 
and triple combination regimens, have only recently been 
introduced, and their use remains limited.

In Table 2 we present a review of epidemiological data 
and current therapeutic options in selected Central/Eastern 
European countries based on observational studies or ex-
pert opinion. It shows that the prevalence and incidence of 
PAH are similar to those reported in Western countries. The 
availability of oral treatment is wide, and all countries de-
clare access to subcutaneous or intravenous treprostinil; 
however, epoprostenol and sotatercept are not available 
in most countries.

With new therapies recently approved by US and 
European regulatory agencies, there is an urgent expec-
tation from both PAH patients and healthcare providers 

for these treatments to become widely accessible when 
indicated. The remarkable efficacy and safety profile of 
sotatercept positions it as a potentially life-saving ther-
apy, particularly for patients who either cannot tolerate 
or do not adequately respond to maximal vasodilatory 
therapy. Despite the potentially high cost of this novel 
treatment, its favorable efficacy-to-safety ratio and the 
low prevalence of PAH, which limits the overall cost bur-
den, support our advocacy for its availability in all regions 
where it has been approved.
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Table 2. Prevalence and incidence of pulmonary arterial hypertension and access to specific therapies in Central and Eastern European Coun-
tries

Croatia Czech Republic 
[36, Reply  
registry]

Latvia 
[37-39]

Lithuania Poland 
[40]

Romania Slovakia Slovenia

No of patients with PAH/million adults 41.2a 49.6a 45.7a 55.8a 30.8a 50b 43b 35b

New diagnosis of PAH per year/million adults 5–6b 8.5a 9.0–12.04a 7–8b 5.2a 4–5b 5.4b 5b

National PAH registry [Yes/No] No Yes Yes Yes Yes No No No

Reimbursed therapies

Bosentan po [Yes/No] Yes Yes Yes Yes Yes Yes Yes Yes

Macitentan po [Yes/No] Yes Yes No Yes Yes Yes Yes Yes

Ambrisentan po [Yes/No] No Yes Yes Yes No No Yes Yes

Sildenafil po [Yes/No] Yes Yes Yes Yes Yes Yes Yes Yes

Tadalafil po [Yes/No] Yes Yes Yes No No No Yes No

Riociguat po [Yes/No] Yes Yes No Yes Yes Yes Yes Yes

Treprostinil sc/iv [Yes/No] Yes Yes Yes Yes Yes Yes Yes Yes

Treprostinil inh [Yes/No] No No No No No No No No

Treprostinil po [Yes/No] No No No No No No No No

Epoprostenol iv [Yes/No] No Yes No No Yes No Yes Yes

Selexipag [Yes/No] Yes Yes Yes Yes Yes Yes Yes Yes

Iloprost iv [Yes/No] No No No No No No No Yes

Iloprost inh [Yes/No] Yes Yes Yes Yes Yes No Yes Yes

Sotatercept sc [Yes/No] Yes Yesc No No No No No Yesc

Double oral combination ERA + PED5i  
[Yes/No]

Yes Yes Yes Yes Yes Yes Yes Yes

Triple combination ERA + PDE5i + Treprosti-
nil sc/iv or Epoprostenol iv [Yes/No]

Yes Yes Yes Yes Yes Yes Yes Yes

Quadruple combination ERA + PDE5i + 
Treprostinil sc/iv or Epoprostenol iv [Yes/No] 
+ sotatercept

Yes Yesc No No No No No No

aBased on registry data. bBased on estimation. cEarly access program only

Abbreviations: inh, inhalation; iv, intravenous; PAH, pulmonary arterial hypertension; po, per os; sc, subcutaneous; other — see Table 1
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