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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 PaO,, 56.5+4.7 mmHg;
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PaCO,, 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/m? 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). PaO,
and PaCO, 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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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: Cl, cardiac index; CO, cardiac output; PAP, pulmonary artery pressure; PAWP, pulmonary artery wedge

pressure; PVR, pulmonary vascular resistance; WU, wood units

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.

Acknowledgements

The authors would like to thank study participants, nurses, and respiratory
physiologists in the Department of Chest Diseases, Alexandria Faculty of
Medicine.

Authors’ contributions

All authors meet the criteria for authorship as recommended by the Interna-
tional Committee of Medical Journal Editors. All authors played a role in the
content and writing of the manuscript. In addition, M.EAA, YMK, and AFE.
provided the original idea for the study; A.FE. wrote the first draft of the manu-
script, and all authors have read and approved the manuscript.

Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

This is a retrospective analysis and measurements were performed during
different clinical research studies (unpublished data) that were ethically
approved by the ethical committee of Alexandria University (Egypt). Written
informed consent was obtained from all patients before their initial study
participation.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 17 July 2023 Accepted: 2 August 2023
Published online: 11 August 2023

References

1. Chaouat A, Naeije R, Weitzenblum E (2008) Pulmonary hypertension in
COPD. Eur Respir J 32(5):1371-1385. https://doi.org/10.1183/09031936.
00015608


https://doi.org/10.1183/09031936.00015608
https://doi.org/10.1183/09031936.00015608

Atta et al. The Egyptian Journal of Bronchology

(2023) 17:41

Munshi RF, Pellegrini JR Jr, Patel P et al (2021) Impact of pulmonary
hypertension in patients with acute exacerbation of chronic obstructive
pulmonary disease and its effect on healthcare utilization. Pulm Circ
11(4):20458940211046840. https://doi.org/10.1177/20458940211046838
Abraham AS, Cole RB, Green ID, Hedworth-Whitty RB, Clarke SW, Bishop
JM (1969) Factors contributing to the reversible pulmonary hypertension
of patients with acute respiratory failure studies by serial observations
during recovery. Circ Res 24(1):51-60. https://doi.org/10.1161/01.res.24.1.
51

Atta ME, Khalil YM, Abd-Elhameed A, Morsi TS, Elbehairy AF (2023) Physi-
ological predictors of resting pulmonary hypertension associated with
COPD: a retrospective analysis. Egypt J Bronchol 17(11). https://doi.org/
10.1186/543168-023-00179-5.

Vestbo J, Hurd SS, Agusti AG et al (2013) Global strategy for the diagnosis,
management, and prevention of chronic obstructive pulmonary disease:
GOLD executive summary. Am J Respir Crit Care Med 187(4):347-365.
https://doi.org/10.1164/rccm.201204-0596PP

Wright JL, Levy RD, Churg A (2005) Pulmonary hypertension in chronic
obstructive pulmonary disease: current theories of pathogenesis and
their implications for treatment. Thorax 60(7):605-609. https://doi.org/10.
1136/thx.2005.042994

Santos S, Peinado VI, Ramirez J et al (2002) Characterization of pulmonary
vascular remodelling in smokers and patients with mild COPD. Eur Respir
J19(4):632-8 (https://www.ncbi.nlm.nih.gov/pubmed/11998991)
Nagaraj C, Tabeling C, Nagy BM, et al (2017) Hypoxic vascular response
and ventilation/perfusion matching in end-stage COPD may depend

on p22phox. Eur Respir J 50(1). https://doi.org/10.1183/13993003.
01651-2016.

Kessler R, Faller M, Weitzenblum E et al (2001) “Natural history” of pulmo-
nary hypertension in a series of 131 patients with chronic obstructive
lung disease. Am J Respir Crit Care Med 164(2):219-224. https://doi.org/
10.1164/ajrccm.164.2.2006129

Peinado VI, Pizarro S, Barbera JA (2008) Pulmonary vascular involvement
in COPD. Chest 134(4):808-814. https://doi.org/10.1378/chest.08-0820

. Medrek SK, Sharafkhaneh A, Spiegelman AM, Kak A, Pandit LM (2017)

Admission for COPD exacerbation is associated with the clinical diagnosis
of pulmonary hypertension: results from a retrospective longitudinal
study of a veteran population. COPD 14(5):484-489. https://doi.org/10.
1080/15412555.2017.1336209

Weitzenblum E, Sautegeau A, Ehrhart M, Mammosser M, Hirth C, Roegel
E (1984) Long-term course of pulmonary arterial pressure in chronic
obstructive pulmonary disease. Am Rev Respir Dis 130(6):993-998.
https://doi.org/10.1164/arrd.1984.130.6.993

Scharf SM, Igbal M, Keller C et al (2002) Hemodynamic characterization of
patients with severe emphysema. Am J Respir Crit Care Med 166(3):314~
322. https://doi.org/10.1164/rccm.2107027

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 3 of 3

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1177/20458940211046838
https://doi.org/10.1161/01.res.24.1.51
https://doi.org/10.1161/01.res.24.1.51
https://doi.org/10.1186/s43168-023-00179-5
https://doi.org/10.1186/s43168-023-00179-5
https://doi.org/10.1164/rccm.201204-0596PP
https://doi.org/10.1136/thx.2005.042994
https://doi.org/10.1136/thx.2005.042994
https://www.ncbi.nlm.nih.gov/pubmed/11998991
https://doi.org/10.1183/13993003.01651-2016
https://doi.org/10.1183/13993003.01651-2016
https://doi.org/10.1164/ajrccm.164.2.2006129
https://doi.org/10.1164/ajrccm.164.2.2006129
https://doi.org/10.1378/chest.08-0820
https://doi.org/10.1080/15412555.2017.1336209
https://doi.org/10.1080/15412555.2017.1336209
https://doi.org/10.1164/arrd.1984.130.6.993
https://doi.org/10.1164/rccm.2107027

	Reversibility of acute pulmonary hypertension after resolution of exacerbation in patients with COPD
	Acknowledgements
	References


