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 Abstract

Pulmonary Hypertension (PH) is a frequent clinical complication in patients with thalassemia major. PH is 
caused by increased pulmonary resistance induced by chronic hypoxia, iron-phosphatidylserine-expres-
sing hematologic debris, free hemoglobin, and other circulating angiotrophic factors. Chronic transfusion 
therapy and concomitant chelation therapy have been shown to prevent PH, whereas splenectomy was as-
sociated with a higher risk of pulmonary embolism and PH. Patients affected by β-thalassemia with PH are 
usually included among PH patients with unclear and/or multifactorial mechanisms (group 5), however, 
such patients often show others comorbidities (as pulmonary thromboembolic disease). Therapeutic op-
tions in these patients are not well defined, even in the absence of data from randomized studies. We report 
the case of a 50-year-old man affected by thalassemia major, diabetes, chronic HCV-hepatitis, osteoporo-
sis, hypogonadotropic hypogonadism, with a prior episode of septic embolism and consequent inoperable 
post-thromboembolic PH, undergoing sequential combination therapy for PAH (sildenafil plus macitentan) 
plus selexipag, with very long follow-up. Sequential combination therapy for PAH (sildenafil plus maciten-
tan) plus selexipag, in thalassemic patient with PH, may be safe and apparently rapidly effective in reducing 
dyspnea and improving performance.
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lic pulmonary hypertension.

Case Report
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was associated with a higher risk of pulmonary embolism and PH. Patients affected by β-thalassemia with 
PH are usually included among PH patients with unclear and/or multifactorial mechanisms (group 5), how-
ever, such patients often show other comorbidities (as pulmonary thromboembolic disease). Therapeutic 
options in these patients are not well defined, even in the absence of definitive data from randomized stud-
ies [1].

Case Report

 We report the case of a 50-year-old man affected by thalassemia major (transfusion dependent), di-
abetes, chronic HCV-hepatitis, osteoporosis, hypogonadotropic hypogonadism, with previous splenectomy 
and a prior episode of septic pulmonary embolism in 2007 and consequent inoperable post-thromboem-
bolic PH, that was referred for worsening dyspnea (WHO functional class III) and palpitations. Therapy was 
started (digitalis, diuretics and anticoagulants), and, since 2010 for the increasing of dyspnea (WHO func-
tional class IV) sildenafil 20 mg TD was added; clinical condition remained stable for a long period (WHO 
functional class II). In 2015 he complained of worsening dyspnea (WHO functional class III) and since No-
vember 2015 started macitentan 10 mg die with an early improvement of dyspnea (WHO functional class 
of II). By combination therapy clinical condition (WHO functional class II) remained stable several years 
(WHO functional class II), without any adverse events (Figure 1). 

 In January 2022, dyspnea increased and echocardiographic examination showed enlarged right car-
diac chambers, severe tricuspid regurgitation, and increased pulmonary arterial systolic pressure (PAsP 92 
mmHg). Six-minute walking test showed an impaired functional capacity (165 m). Selexipag 200 mcg BID 
(later increased to 600 mcg bid) was added, with an observed early improvement of clinical condition and 
dyspnea (WHO functional class of II). After 12 months of selexipag, 6MWT performance also improved to 
235 m and there was a reduction of the echocardiographic value of PAsP to 62 mmHg and of the degree of 
tricuspid regurgitation to moderate (Figure 2). By October 2024, the patient continues to be classified in 
WHO functional class II and remains on triple-specific PAH therapy (Sildenafil, macitentan, and selexipag). 
Throughout this time, the patient has been stable, with no hospitalizations, and the treatment has been 
well-tolerated without significant side effects.

Figure 1: Follow up and therapy timeline.
WHO FC: World Health Organization functional class.
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Figure 2: Echocardiographic features before (A,C) and after (B,D) adding selexipag to dual therapy. A, B show 
tricuspid regurgitation peak gradient before (A) and after (B) adding selexipag to dual therapy; C, D the degree of 
tricuspid regurgitation before (C) and after (D) adding selexipag to dual therapy. 
Vel: Velocity; PG: Pressure Gradient.

Figure 3: Management algorithm based on echocardiographic assessment in thalassemia patients. 
TRV: Tricuspid Regurgitation Jet Velocity; PAH: Pulmonary Arterial Hypertension.
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Discussion

 Patients with β-thalassemia with PH are usually included among PH cases with unclear and/or mul-
tifactorial mechanisms (group 5); however, such patients often show other comorbidities (as pulmonary 
thrombo-embolic disease). Chronic hypoxia and the resultant high cardiac output state contribute to mild 
increase in pulmonary artery pressure. However significant PH is caused by an increase in pulmonary vas-
cular resistance induced by chronic hypoxia, iron-phosphatidylserine-expressing hematologic debris, free 
hemoglobin, and other circulating angiotrophic factors [2]. 

 Echocardiography could be an important tool to assess response to therapy. Recently, the WebThal 
study [3], considering that PAsP values determined by Tricuspid Regurgitation Jet Velocity (TRV) associ-
ated with survival, has provided a management algorithm that can be useful to determine treatment escala-
tion in thalassemia patients with PAH (Figure 3).

 Chronic transfusions and concomitant chelation therapy have been shown to prevent PH in both 
forms of thalassemia, as shown in the OPTIMAL CARE study, while splenectomy was associated with a 
higher risk of pulmonary embolism and PH [4].

 PH specific therapies have been only assessed in small series or case reports. Since targeted PH ther-
apy have no proven benefit, their use should be restricted to patients with clear hemodynamic evidence of 
pre-capillary PH [5].

 Although there are insufficient data for general recommendations, some small studies have shown 
potential benefits of targeted PH therapies in β-thalassemia patients [6]. Sildenafil has been showed to 
improve NYHA functional class, echocardiographic evidence of pulmonary hypertension and 6MWT [7-9]. 
A few studies also demonstrated a role for endothelin receptor antagonist [10-12] or epoprostenol [13] in 
such patients. 

 Therapeutic options in group 5 patients are not well defined and not supported by randomized 
clinical studies. According to ESC/ERS guidelines recommendations, these patients need careful assess-
ment; therapy should be tailored according to underlying conditions.

 In our case, transfusion therapy failed, so selexipag administration was started in order to delay 
disease progression and reduce risk of hospitalization.

 To the best of our knowledge, no previous reports are available on the administration of selexipag 
in thalassemic patient with PH without adverse events after almost two years and 9 months of therapy. 

 In conclusion, selexipag, in thalassemic patient with PH, may represent a safe option and apparently 
rapidly effective in reducing dyspnea, TRV values and improving performance at 6MWT. Further large and 
multicenter studies are warranted to confirm such preliminary data.
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Keypoints

 Patients affected by β-thalassemia with PH are usually included among PH patients with unclear 
and/or multifactorial mechanisms (group 5). Therapeutic options in these patients are not well defined. 
Sequential combination therapy for PAH (sildenafil plus macitentan) plus selexipag, in this thalassemic 
patient with CPETH, may be safe and apparently rapidly effective in reducing dyspnea and improving per-
formance.
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