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We Perform Vasoreactivity Test in Pulmonary 
Hypertension, but Reproducibility?
Gülay Özkeçeci, Önder Akçi, Ersel Onrat, Alaettin Avşar

ABSTRACT Sarcoidosis is a chronic, granulomatous disease that it can affect all organs. Pulmonary hypertension (PH) is one of the most 
important complications of sarcoidosis and indicates poor prognosis. PH is determined by right cardiac catheterization and 
mean pulmonary artery pressure is ≥25 mmHg at rest. Vasoreactivity test is recommended to this patients, to determine 
vasodilator drugs to response of pulmonary vascular bed. Calcium channel blockers are used in patients with a positive test 
vasoreactivity. We presented a case in this article whose vasoreactivity test was positive initially, but negative in follow-up.
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INTRODUCTION

Sarcoidosis is a chronic granulomatous disease that can affect all organs. According to the clinical severity of sar-
coidosis, patients clinically may vary to a life-threatening situation from an asymptomatic condition (1). Pulmonary 
hypertension (PH) is one of the most important complications of sarcoidosis and indicates poor prognosis (2). The 
prevalence of PH is uncertain in sarcoidosis. It is reported 73.8% in patients awaiting lung transplantation (3).

Pulmonary hypertension is determined by right cardiac catheterization and mean pulmonary artery pressure ≥25 
mmHg at rest. Vasoreactivity test is recommended to these patients to determine vasodilator drugs to response of 
pulmonary vascular bed. Currently, inhaled nitric oxide (NO), intravenous (i.v.) epoprostenol, or i.v. adenosine is 
suggested to vasoreactivity test. Calcium channel blockers are used in patients with a positive vasoreactivity test. 
However, specific drugs, such as bosentan and tadalafil, can be used in test negative patients (4).

CASE REPORT

A 32-year-old woman who had previously been diagnosed with pulmonary sarcoidosis and PH was admitted to the 
Department of Cardiology of our hospital because of fatigue, weakness, and increased dyspnea. She was 11 years 
old with a diagnosis of PH. She consulted to other hospital 7 months due to advanced dyspnea. Echocardiography 
detected elevated systolic pulmonary artery pressure, and PH diagnosis was confirmed by right cardiac catheteriza-
tion. Vasoreactivity test was performed using inhaled iloprost, and the test was positive. Thus, she took calcium 
channel blocker. However, dyspnea did not decrease, and fatigue and weakness occurred following this treatment. 
So, she was admitted to our clinic. There was no significant disease except pulmonary sarcoidosis. When she came 
to our clinic, diltiazem (Mustafa Nevzat, İstanbul, Turkey) 600 mg/day, methotrexate (Sandoz, İstanbul, Turkey) 
15 mg/week, and oxygen was using. Physical examination showed that blood pressure of 100/68 mmHg, pulse 
rate of 98/min, and temperature of 37.0°C. There were decreased breath sounds, prolonged expiration, and 2/6 
systolic murmur in the tricuspid area.

Electrocardiography demonstrated a normal sinus rhythm pattern, P pulmonale, and inverted T waves at D3, aVF. 
Echocardiography (Vivid E9, GE Healthcare, Norway) showed severe PH with dilatation of the right heart cham-
bers, normal ejection fraction (65%),and severe tricuspid regurgitation. The systolic pulmonary arterial pressure 
was 50–55 mm Hg. Tricuspid annular plane systolic excursion (TAPSE) was 2.3 cm.

The 6-minute walking distance (6MWD) was 340 m. Diltiazem therapy was terminated because her complaints 
increased following this drug. 

Right heart catheterization and vasoreactivity test were repeated. Mean pulmonary artery pressure and pulmonary 
capillary wedge pressure were 38 mmHg and 7 mmHg, respectively. Vasoreactivity test was performed with ade-



nosine (Abfen Farma, Ankara, Turkey), and the drug dose could be 
increased 200 µg/kg/min due to hypersensitivity reaction. Mean 
pulmonary artery pressure was 37 mmHg following 200 µg/kg/
min adenosine. Bosentan (Actelion, İstanbul, Turkey) was started 
because vasoreactivity test was negative. Her symptoms have tend-
ed to improve, and 6MWD was 375 m 12 weeks later. Informed 
consent was obtained from the patient to present as a case.

DISCUSSION

To identify patients who may benefit from calcium channel block-
ers, vasoreactivity test is recommended in PH. Positive vasore-
activity test rate decreases, increasing damage of the pulmonary 
vascular bed. Although inhaled nitric oxide (NO), intravenous (i.v.) 
epoprostenol, or i.v. adenosine is suggested to vasoreactivity test, 
the effect of inhaled iloprost and oral sildenafil is still unclear (4). 
A recent study suggested that inhaled iloprost can be used to per-
form acute vasoreactivity test. However, according to this study, 
sildenafil is not convenient agent because of its extended effects 

(5). Elkıran et al. (6) reported that inhaled iloprost combined with 
oxygen can be used for vasoreactivity test in children. The first test, 
carried out with inhaled iloprost, was positive in our case; there-
fore, she used a calcium channel blocker. However, this drug let to 
the deterioration of clinical status. This situation preoccupy that 
inhaled iloprost may not be suitable an agent to vasoreactivity test. 

Patients who are treated with a calcium channel blocker should 
be closely monitored in terms of efficacy and safety and should 
undergo right cardiac catheterization after 3–4 months of therapy 
(6). Sitbon et al. (7) evaluated long-term response to calcium chan-
nel blockers in idiopathic PH. They found that calcium channel 
blockers are effective in less than 10% of patients. In our case, 
though with vasoreactivity test was positive, long-term response to 
a calcium channel blocker did not seem good. 

To the best of our knowledge, there is no major study investigat-
ing the treatment of PH caused by sarcoidosis. Data are based 
on case and retrospective small studies. Fisher et al. (8) reported 
that i.v. epoprostenol led to improvement in functional capacity of 
patients. In a series of 12 diseases, patients were treated with silde-
nafil, and mean pulmonary artery pressure declined while cardiac 
output increased. However, there was no significant difference in 
6MWD (9). Endothelin-1 is put forward to play an important role 
in the pathophysiology of PH associated sarcoidosis. Therefore, it 
is believed that endothelin receptor antagonists such as bosentan 
can be used in treatment of PH associated sarcoidosis. Baughman 
et al. (10) treated 23 patients with bosentan. They found signifi-
cant reduction in mean pulmonary artery pressure. We treated a 
patient with PH associated with sarcoidosis and found an increase 
in 6MWD.

CONCLUSION

Patients who are positive for vasoreactivity test and treated with 
calcium channel blockers should be closely monitored because high 
doses of calcium channel blockers does not seem to be well toler-

ated by patients. In addition, vasoreactivity test may be negative in 
follow-up of these patients. Bosentan seems like a good option for 
treatment of sarcoidosis-associated PH.
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