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Case report 
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A B S T R A C T   

A-71-year-old woman was diagnosed as chronic thromboembolic pulmonary hypertension (CTEPH) accompa-
nied by essential thrombocythemia (ET) with JAK2 V617F mutation. Blood test showed remarkable increase of 
platelet counts (132.9 × 10^4/μL) and elevated plasma BNP level (125.1pg/mL). Right heart catheterization 
(RHC) revealed remarkably high mean pulmonary arterial pressure (mPAP) of 43 mmHg. We gave her riociguat 
of 7.5mg, oral anticoagulants, oxygen inhalation for CTEPH, and anagrelide for ET. We performed 4 sessions of 
balloon pulmonary angioplasty (BPA) in 9 months RHC revealed successful hemodynamic improvement (mPAP 
= 21 mmHg) after final BPA procedure without riociguat. At six month later after final BPA procedure, RHC 
showed steadily improvement of mPAP (21 mmHg) without riociguat and oxygen inhalation. She lives well 
without oxygen inhalation and PH targeted therapy. This is the first report of successful treatment for a patient 
with CTEPH comorbid with ET with JAK2 V617F mutation by BPA.   

1. Introduction 

Chronic thromboembolic pulmonary hypertension (CTEPH) is clas-
sified as Group 4 pulmonary hypertension (PH), and it is induced by 
multiple organized thrombi in the pulmonary arteries [1]. Pulmonary 
endarterectomy (PEA) is the gold standard of CTEPH treatment. How-
ever, balloon pulmonary angioplasty (BPA), which is the interventional 
treatment to dilate the stenotic or occlusive lesion comprised of orga-
nized thrombi in pulmonary artery by plain balloon catheter, is 
becoming popular as an effective treatment for CTEPH with thrombi in 
the distal pulmonary arteries or without eligibility for PEA [2,3]. 

Essential thrombocythemia (ET), which is caused by genetic muta-
tion of hematopoietic stem cells, results in thrombogenesis and throm-
boembolic events in the artery and vein [4]. The prognosis of patients 
with ET and the JAK2 V617F mutation is significantly worse than that 
with other genetic mutations [5]. Venous thrombotic events appear to 
be more common in ET with the JAK2 V617F mutation, whereas arterial 

thrombotic events are common in the overall ET population [6]. 
There have been case reports of patients with CTEPH comorbid with 

ET [7,8], but a specific therapeutic intervention has not been estab-
lished. Moreover, to the best of our knowledge, there are few reports 
about the effectiveness of interventional therapies in CTEPH comorbid 
with ET of particular genetic mutation types. 

2. Case report 

A 71-year-old woman, who was diagnosed with ET and the JAK2 
V617 mutation and treated by aspirin, was referred to our institution 
with dyspnea on exertion. She had a history of cerebral infarction 8 
years before admission. Blood pressure was 131/71 mmHg and heart 
rate was regular at 81 bpm. Although the oxygen saturation was 90% at 
room air, it decreased to 79% by the 6-min walking test (6MWT). She 
had jugular vein distention, leg pitting edema, and a parasternal beat. A 
blood test showed a remarkable increase in platelet count (132.9 × 104/ 
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μL) and an elevated plasma brain natriuretic peptide level (125.1 pg/ 
mL). An electrocardiogram showed an inverted T wave in leads II, III, 
and aVF. A chest X-ray showed a markedly enlarged cardiac and pul-
monary artery silhouette (Fig. 1). Transthoracic echocardiography 
showed severe PH (88 mmHg) as estimated by the tricuspid systolic 
pressure gradient, significant right atrial and ventricular dilation, and 
oppression of the left ventricle by the right ventricle. Pulmonary 
perfusion scintigraphy showed a severe segmental perfusion defect 
whereas we could not find the contrast defect suggesting the thrombus 
in the contrast enhanced computed tomography (Figs. 2 and 3). Right 
heart catheterization (RHC) showed a remarkably high mean pulmonary 
arterial pressure (mPAP) of 43 mmHg and high pulmonary vascular 
resistance of 7.4 WU (Table 1). Pulmonary angiography showed typical 
findings consistent with CTEPH (Fig. 4). The hematology team diag-
nosed her with ET because of a bone marrow biopsy and detected the 
JAK2 V617F mutation in peripheral blood. Her blood tests did not show 
any other coagulopathy, except for ET, and other types of PH, including 

connective tissue disease. The other genetic mutations associated with 
PH or ET were not investigated. She was finally diagnosed with CTEPH 
comorbid with ET and prescribed oral anticoagulant (warfarin) and 
riociguat 7.5 mg/day. Additionally, we administered clopidogrel 75 mg 
considering the history of cerebral infarction due to ET. For treating ET, 
anagrelide administration reduced her platelet count to 40 × 104/μL. 
Although RHC showed slight improvement of mPAP (37 mmHg) after 
anticoagulation therapy for 3 months (Table 1), she still required oxygen 
inhalation because of remaining hypoxia. We performed four sessions of 
BPA in 9 months. The indication of BPA was decided by the heart team 
comprising interventional cardiologists and cardiovascular surgeons 
considering the patient’s intension. Each BPA sessions were performed 
for all of the interventional pulmonary arteries of right or left lung 
alternately (we performed BPA to right A1,3,5,6,8,10 in first session, left 
1,2,3,6,8,9 in second session, right A1,8,9,10 in third session, left 
A1,3,4, 8,9,10 in forth session), which were successfully done without 
any complications. Any unusual lesion findings including intravascular 

Fig. 1. A 12-lead resting electrocardiogram (A) and chest X-ray (B) on admission.  

Fig. 2. Pulmonary perfusion scintigraphy on admission (A) and at 6 months after a final balloon pulmonary angioplasty (BPA) session (B).  

Fig. 3. Contrast enhanced computed tomography images on admission of upper field (A), middle field (B), and lower field (C).  
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ultrasounds images were not observed (Fig. 4). Oxygen inhalation and 
riociguat were stopped because of improvement of oxygenation on the 
6MWT and hemodynamic parameters in RHC (mPAP = 21 mmHg after 
the final BPA procedure, Table 1). Six months after the final BPA pro-
cedure, RHC showed steady improvement of mPAP (21 mmHg) without 
riociguat and oxygen inhalation (Table 1). Her dyspnea was remarkably 
improved. She is currently well without oxygen inhalation and PH- 
targeted therapy, including riociguat. 

3. Discussion 

The prognosis of patients with CTEPH is remarkably improving 
because of progress in treatment strategies, including PEA, BPA, and PH- 
targeted medical therapies. While PEA is the gold standard of CTEPH 
treatment [2], it still has some clinical difficulties in patients with some 
comorbidities and frailty. Therefore, the treatment strategy is important 
for the patient’s prognosis considering their background. 

Although an increased number of PEA and BPA procedures have 
recently been performed worldwide, little is known about the prognosis 
after PEA and BPA in patients with CTEPH affected by ET. There is a high 
thrombotic event risk in patients with ET and the JAK2-V617F mutation 
[5]. Furthermore, patients affected by ET with the JAK2-V617F muta-
tion have an increased rate of venous thrombosis, which is at an un-
common thrombotic site in patients with chronic myeloproliferative 
disorders [6]. Therefore, the rate of recurrent thrombotic events or the 
recurrent worsening rate after invasive CTEPH therapies is probably 
different in the ET population. A previous genetic study of CTEPH 
showed the characteristics of a patient accompanied by ET with JAK2 
V617F variant who underwent PEA. Although the prognosis of the pa-
tient was not described in detail after PEA unfortunately, this descrip-
tion was maybe helpful considering the interventional treatment 
strategy in this rare situation [8]. Additionally, assessing the pathology 
of PH in patients with ET is difficult because arterial hypertension 
without thrombi (group 5) sometimes develops in patients with ET [1, 
9]. Therefore, in patients with CTEPH accompanied by ET, there is a 
concern about the prognosis and careful observation is possibly 

necessary after BPA treatment. In our case with the JAK2-V617F mu-
tation, BPA procedures were successfully performed without worsening 
of PH in a short-term follow-up. Careful long-term follow-up is required 
in the future. 

There have been few reports of invasive therapy, including PEA and 
BPA, in patients with CTEPH accompanied by ET. This is a novel report 
of successful treatment of a patient with CTEPH comorbid with ET with 
the JAK2 V617F mutation by BPA. 
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