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Summary
Backround: The occurrence of pulmonary hypertension [PHT] in patients with chronic obstructive pulmoner disease [COPD] usually
indicates progression of the disease and poor prognosis. The aim of this study is to investigate the effect of oxygen and bronchodilator
treatment on systolic pulmonary artery pressure induced by exertion test in patients with COPD.
Patients and Method: Thirty patients who had not previously received bronchodilator treatment and detected obstruction findings
in the respiratory function test were included in the study. Resting systolic pulmonary arterial pressures [sPAP] were measured by
transthoracic echocardiography. Patients were then enrolled in the effort test. Patients' sPAP were measured again within 60 seconds
after the end of the effort test. The patients were treated with 1 ampoule salbutamol nebulization for 30 minutes. Resting sPAP of the
patients were measured. Patients were then subjected to a second effort test and within 60 seconds the patient's sPAP were measured
again.
Results: After effort test before and after salbutamol treatment, the sPAP values in the study group were 40.01 +% - 5.94 and 35.33 ±
4.88 mm Hg, propectively.
Conclusion: There was no significant difference in resting sPAP values before and after treatment with salbutamol nebula for 30 min
in the study group. However, there was a significant difference between the measured sPAP levels before and after the treatment. This
suggests that the treatment is a positive effect of increased pressure with exercise.
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Backround
COPD may not only be a functional disorder of the lungs, but may also have systemic effects [1]. Extrapulmonary findings are
described in skeletal muscle, bone and cardiovascular system [2]. It is thought that low-intensity chronic inflammation may cause
oxidative stress and endothelial dysfunction, thus leading to ischemic heart disease or stroke [3,4]. The occurrence of pulmonary
HT in patients with COPD usually indicates progression of the disease and poor prognosis. Pulmonary arterial hypertension
[PAH] is diagnosed when mean pulmonary arterial pressure exceeds 25 mm-Hg at rest or 30 mm-Hg during exercise. Right heart
catheterization is the gold standard method for measuring pulmonary artery pressure. In addition, echocardiography can be used
for this purpose [5]. PAH is present in approximately 50% of patients with COPD, varying according to diagnostic methods [6-9].
The pulmonary artery pressure may increase significantly during exercise, which may lead to an erroneous assessment of exercise
capacity. It has been determined that pulmonary artery pressure increases with age in healthy people. However, an increase in
pressure in patients with COPD may result in a higher load in the heart and circulation, and reduced exercise tolerance [10-12].
The development of PHT in patients with COPD is an important influence that may transform the disease into pulmonary heart
disease [13]. The pathogenesis of PHT in COPD has not yet been clearly elucidated, but it is thought that oxidative stress plays a
role [14-18]. Although the negative effect of physical exercise on pulmonary artery pressure in patients with newly diagnosed and
untreated COPD is known, its effect on the prognosis of the disease is still unclear [19-22]. The aim of this study is to investigate
the effect bronchodilator treatment on systolic pulmonary artery pressure induced by exertion test in patients with COPD.
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Patients
Thirty patients admitted to the chest diseases polyclinic between April and December 2017, who had not previously received
bronchodilator treatment and detected obstruction findings in the respiratory function test were included in the study. The median
age of the study group, consisting of 16 female and 14 male patients, was calculated as 51.06 ±12.88 (21-74). The control group
included 33 patients who were referred to the cardiology polyclinic with chest pain, who had no COPD, had an indication for
effort test, and were negative in the effort test. The median age of the control group, which consisted of 16 female and 17 male
patients, was calculated as 46.66 ± 8.33 (31-68). In both groups, patients with a systemic disease such as liver, heart, kidney,
systemic hypertension, diabetes mellitus were excluded from the study. There was no statistically significant difference between
demographic information of two groups.

Methods
The study group was initially subjected to respiratory function test. The detection of forced expiratory volume in 1 s [FEV1] /
forced vital capacity [FVC] < 70 in these patients was accepted as obstruction finding [23]. Resting systolic pulmonary arterial
pressures [sPAP] were measured by transthoracic echocardiography in 30 patients who had obstructive findings. Patients were
then subjected to effort test using the standard Bruce protocol [24]. The test was terminated when 88% of the target heart rate was
reached. The patients' sPAP were measured again within 60 seconds after the end of the effort test. After at least 4 hours of rest,
the patients were treated with 1 ampoule salbutamol nebulization for 30 minutes. Resting sPAP were measured by transthoracic
echocardiography of the patients in the study group. Patients were then subjected to a second effort test and within 60 seconds
the patient's sPAP were measured again. Transthoracic echocardiography was performed on 33 patients in the control group and
resting sPAP were measured. Patients were then enrolled in the effort test. The test was terminated when 88% of the target heart
rate was reached. Patients' sPAP was measured again within 60 seconds after the end of the effort test.

Statistical Analysis
SPSS software [Version X; IBM, Armonk, NY, USA] 20.0 was used for the collection and analysis of the data. Measurements were
expressed as mean values with ± standard deviation. Analyzes were performed using t-test. For all tests p <0.05, the differences are
statistical significance.

Results
Resting sPAP was 28.93 ± 4.18 mm-Hg in the study group before the effort test, while this value was 18.88 ± 2.50 mm-Hg in the
control group. The difference between the two values was statistically significant [p =0.00001, t = 12.72481]. After the effort test,
the sPAP in the study group was 40.01 ± 5.94 mm-Hg, while the control group was 26.38 ± 1.8 mm-Hg. The difference between
the two values was statistically significant [p=0.00001 t=15.75405]. In the study group there was a statistically significant difference
between the resting sPAP and the sPAP after the effort test [p=0.0001, t=10.26476] (Figure 1). There was also statistically significant
difference between the resting sPAP and and the sPAP after the effort test in the control group [p<0.00001, t=20.55237] (Figure 2).

Figure 1: sPAP values of newly diagnosed COPD patients
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Figure 2: sPAP values of control group

Resting sPAP was 27.7 ± 3.82 mm-Hg after salbutamol nebul treatment applied for 30 min in the study group, and sPAP 35.33 ±
4.88 mm-Hg was measured after the effort test after treatment. The difference between the two values was statistically significant
[p<0.001, t=9.1913]. In the study group, resting sPAP values before and after O2 + salbutamol treatment were 28.93 ± 4.18 and
27.7 ± 3.82 mm-Hg, respectively. There was no statistically significant difference between the two values [p=0.127451 t=1.148913].
In the study group, the sPAP values before and after the salbutamol nebula treatment were 40.01 ± 5.94 and 35.33 ± 4.88 mm-Hg,
respectively. The difference between the two values was statistically significant [p=0.000034 t=4.276995].

Discussion
A significant difference between the study group and the control group between resting pulmonary arterial pressures measured
before and after the first effort test was shown to be appropriate for study and control group study purposes. In our prospective
study, the fact that salbutamol nebula therapy is a statistically significant decrease in effort-induced sPAP in patients with first
diagnosed COPD is an important result that should be evaluated in COPD patients. Secondary pulmonary hypertension results
from sustained vasoconstriction and structural alterations to the pulmonary vascular bed. The major stimuli that are responsible
for these changes are chronic alveolar hypoxia and chronic inflammation [25]. In spite of the effect of pulmonary blood flow which
increases physiologically several times during exercise, the less increase of pulmonary artery pressure is explained by decrease in
pulmonary vascular resistance. According to the results of our study, a greater increase in the sPAP values with effort in the study
group than in the control group suggests that this decrease in adaptation may have occurred in COPD patients. The significant
increase in sPAP before and after the effort test in both groups suggests that exercise contributes to the increase in pulmonary
artery pressure. This is a finding that is physiologically accepted and expected [20]. However, the study group found that the
difference between sPAP and sPAP after exercise was greater than in the control group suggests that patients with COPD are at
risk for developing cardiac complications. The increased risk of cardiac complications has been shown in some previous studies
[21,22,27-29]. Pulmonary artery pressure usually increases with age. Lam et al. in the study they performed, they determined that
the pulmonary artery pressure measured by right heart catheterization was 14.0 ± 3.3 mm Hg in healthy subjects and that they
increased in proportion to the age during exercise, especially up to 26 mm-Hg above the age of 50 years [29]. Spiekerkoetter et al.
have shown that salbutamol has beneficial acute effects on pulmonary function, blood gas and hemodynamics in patients with
primary pulmonary hypertension [30]. However, there is limited research on the effect of beta 2 agonists on pulmonary artery
pressure induced by effort in COPD patients. However, there are limitations of our work. The gold standard method of pulmonary
artery pressure measurement is right heart catheterization. Another limitation is that the pressure was not measured during the
effort test and was measured within 60 seconds of the end of the effort test. Echocardiography was performed after the effort test
because it would be technically difficult to measure the sPAP during exercise and could affect the results of the test.

Conclusion
There was no significant difference in resting sPAP values before and after treatment with salbutamol nebula therapy for 30 min
in the study group. However, there was a significant difference between the measured sPAP levels stimulated by exercise before
and after the treatment. This suggests that the treatment is a positive effect of increased pressure with exercise. The fact that
exercise-related systolic PHT is significantly reduced in COPD patients with treatment has been shown in this study, suggesting
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that treatment may also have a detrimental effect on cardiac complications. More extensive and ongoing studies are needed to
determine the effect of treatment on mortality and morbidity of patients with COPD and PHT.
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