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To the Editor,

The presence of pulmonary hypertension (PH)in patients 
with chronic obstructive pulmonary disease (COPD) is 
associated with an increased risk of acute exacerbation 
(AE-COPD) [1]. Furthermore, when admitted for AE-
COPD, patients with associated PH are at increased risk 
of lengthy hospital stays and decreased survival [2]. It has 
been previously reported that pulmonary artery pres-
sure (PAP) can acutely increase during the episodes of 
AE-COPD presumably due to pulmonary vasoconstric-
tion resulting from arterial hypoxemia [3]. Using right 
heart catheterization (RHC, the gold standard tool for 
precise PAP measurement), we retrospectively assessed 
RHC-derived hemodynamic measurements during- and 
6 weeks after the resolution of AE-COPD in 13 patients 
with severe to very severe COPD. Details of the RHC 
methodology and derived measurements were previously 
described [4]. Patients (age: 55 ± 8 years (mean ± SD), 92% 
males and 11/13 were current smokers) had very severe 
COPD (forced expiratory volume in 1 s: 25 ± 8%predicted 
and forced vital capacity: 46 ± 11%predicted)). An arterial 
blood gas on admission showed  PaO2, 56.5 ± 4.7 mmHg; 

 PaCO2, 76.3 ± 7.2 mmHg; and  HCO3−, 26.4 ± 1.6 mEq/L, 
while breathing room air. Initial RHC measurements 
showed systolic PAP of 39.1 ± 10.5  mmHg, mean PAP 
of 27.2 ± 4.4  mmHg, and pulmonary vascular resistance 
(PVR) of 3.79 ± 0.71 wood units. Cardiac output (CO) 
and cardiac index (CI) and pulmonary artery wedge pres-
sure (PAWP) were all within the normal range (5.1 ± 0.5 
L/min, 3.0 ± 0.4 L/min/m2, and 7.8 ± 2.2  mmHg, respec-
tively). None of the patients required invasive mechani-
cal ventilation, and AE-COPD was treated according to 
guidelines at the time of the study [5]. A repeat RHC done 
6  weeks following the resolution of AE-COPD showed 
a drop in systolic PAP, mean PAP, and PVR by 7.1 ± 6.9, 
5.7 ± 7.1, and 12.7 ± 11.6%, respectively (all p < 0.05), with 
no significant change in CO, CI, and PAWP (Fig. 1).  PaO2 
and  PaCO2 also significantly improved on follow up.

It is currently well-acknowledged that the likely mech-
anism of elevated PAP in patients with COPD is an 
increase in PVR rather than changes in the driving pres-
sures within the pulmonary circulation (i.e., changes in 
CO and PAWP) [1, 4, 6]. Increased PVR in patients with 
COPD is, in turn, closely related to arterial hypoxemia 
leading to pulmonary vasoconstriction and/or pulmo-
nary vascular remodeling directly induced by tobacco 
smoking [4, 7–10]. Indeed, PAP is expected to increase 
during episodes of acute exacerbation in patients with 
COPD as a result of associated gas exchange abnormali-
ties (hypoxemia with or without hypercapnia) leading to 
pulmonary vasoconstriction and an increase in PVR [11, 
12]. Increased air trapping due to tachypnea and worsen-
ing of airflow obstruction could also lead to an increase 
in PAP during AE-COPD [6, 13]. Thus, after the com-
plete resolution of AE-COPD and the improvement in 
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pulmonary gas exchange, PAP could theoretically return 
to its baseline value before the incident of the acute 
exacerbation. Supporting this notion and in the current 
analysis, we included a well-characterized sample of 
patients with COPD, and despite being a small sample, it 
was enough to show significant reductions in both PVR 
and PAP pressures following the complete resolution of 
AE-COPD (Fig.  1). Future well-designed larger studies 
are required to further examine the effect of AE-COPD 
on pulmonary artery pressure and assess its long-term 
course.
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Fig. 1 Right heart catheterization measurements during and 6 weeks after the resolution of acute exacerbation of chronic obstructive pulmonary 
disease (AE-COPD). The figure shows individual data (n = 13) with square symbols representing the means ± SEM. *p < 0.05 during AE-COPD 
versus 6 weeks after resolution. Abbreviations: CI, cardiac index; CO, cardiac output; PAP, pulmonary artery pressure; PAWP, pulmonary artery wedge 
pressure; PVR, pulmonary vascular resistance; WU, wood units
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