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Chronic obstructive pulmonary disease (COPD) is a major 
health problem worldwide.1 It is characterized as a chronic 
inflammatory lung disease that causes obstructed airflow 
from the lungs. It is typically caused by long-term exposure 
to cigarette smoke, but household air pollution, ambient 
particulate matter, ozone, and occupational particulates, 
including coal dust, also contribute to COPD.2 According to 
the Global Burden of Disease, 544.9 million people worldwide 
had a chronic respiratory disease in 2017, which represents 
an increase of 39.8% compared with 1990.1 Among the 
respiratory diseases, COPD remained the most prevalent 
disease-specific condition in 2017, accounting for 55.1% of 
chronic respiratory disease prevalence among men and 54.8% 
among women globally.1 More importantly, most chronic 
respiratory disease-attributable deaths and disability-adjusted 
life years were due to COPD.1 

Consistent evidence has indicated that COPD is associated 
with increased cardiovascular risk, which is an important 
cause of death in COPD patients.3,4 Systemic inflammation, 
chronic hypoxia, sympathetic activation, lung hyperinflation, 
secondary erythrocytosis, and loss of pulmonary vascular 
surface are responsible for increasing the rate of conditions 
such as pulmonary hypertension, right ventricular dysfunction, 
arrhythmias, ischemic coronary disease, among others.3 More 
recently, the association between COPD and hypertension 
has gained increasing attention. In a Danish cohort of 
more than 70,000 COPD patients, 47.6% of the patients 
had hypertension (the most common comorbidity in these 
patients).5 Although it is not clear whether COPD increases 
the incidence of hypertension, uncontrolled blood pressure 
(BP) is associated with poor prognosis in patients with COPD.6 
These findings pave the way for additional characterization of 
the impact of COPD on BP variability.

In this issue of the Arquivos Brasileiros de Cardiologia,7 

the authors conducted an interesting cross-sectional study to 
investigate the associations between non-dipper BP patterns, 
which are markers of subclinical inflammation, arterial 

stiffness, and quality of life, in 142 adult patients with COPD. 
COPD was defined using spirometry and suggestive clinical 
features. As expected, all patients were classified as dippers or 
non-dippers by 24-hour ambulatory BP monitoring (ABPM). 
In addition, the authors assessed arterial stiffness parameters 
using a validated device calculating the augmentation index 
and pulse wave velocity. The quality of life was evaluated 
by two scales, the Saint George’ Respiratory Questionnaire 
and the Euro Quality of Life Scale (EQ-5D). The first one is 
a standardized self-administered airways disease-specific 
questionnaire divided into three subscales: symptoms (eight 
items), activity (16 items), and impacts (26 items). For each 
subscale and for the overall questionnaire, scores range from 
zero (no impairment) to 100 (maximum impairment). The 
EQ-5D is a non-disease specific instrument to describe and 
evaluate the health-related quality of life. It is noteworthy that 
the initial intention of the authors for using these two scales 
was not clear. The authors found a very high percentage of 
non-dipper BP patterns (< 10% reduction in BP during sleep 
compared with the waking period) in patients with COPD, 
namely, 76.1% (n = 108). As previously described in other 
investigations, higher values of augmentation index were 
found in those with the non-dipper BP profile. Interestingly, 
the quality of life (measured by the EQ-5D) was lower in 
patients with COPD who presented a non-dipping BP pattern. 
Consistently, the Saint George Respiratory Questionnaire 
revealed higher values (less quality of life) when comparing 
non-dippers and dippers. In the multivariate logistic regression, 
participants with the non-dipper BP pattern presented higher 
values of C-reactive protein (12%), augmentation index (5.7%), 
and a higher total score of the Saint George Questionnaire 
(2.1%), compared to the reference group (dipper BP pattern). 
EQ-5D was not independently associated with non-dipping BP 
pattern. Moreover, the frequency of the non-dipper pressure 
BP pattern increased in parallel to the increased number of 
people living in the household (33%).

The study conducted by Askin et al.7 has merit for 
addressing not only ABPM in COPD but also potential 
interfaces in this association. Three quarters of COPD patients 
presented non-dipping BP pattern, a rate comparable to other 
chronic conditions, such as diabetes and chronic kidney 
disease.8,9 The independent association of non-dipping BP 
with subclinical inflammation may have the following two 
potential implications: 1) Inflammation may be one of the 
potential mechanisms of non-dipping BP pattern in patients 
with COPD, but the opposite may also be true; 2) This 
combination potentially denotes a sub-group of patients 
with COPD with higher cardiovascular risk. The independent 
association between the number of people living in the 
household and the non-dipper BP pattern is interesting, and DOI: https://doi.org/10.36660/abc.20201379
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it is potentially not specific to COPD. As speculated by the 
authors, the higher the number of people living in a place, 
the higher the levels of anxiety (and possibly insomnia) that 
in turn may influence the circadian BP pattern. Despite the 
strengths, it is important to comment on some limitations to 
guide potential investigations in the future. First, this cross-
sectional design prevents any inference about causality. Some 
associations (for instance, inflammation and non-dipping 
BP pattern) may be bidirectional. Second, around 50% of 
patients with COPD had a formal diagnosis of hypertension. 
Detailed inclusion of the effects of anti-hypertensive treatment 
would be necessary to improve the quality of the multivariate 
analysis. Third, patients with non-dipping BP may suffer from 
important and prevalent sleep-disordered breathing, such as 

obstructive sleep apnea (OSA).10 Overlap syndrome, i.e. the 
co-existence of both COPD and OSA, is relatively common, 
and it has an additional impact on cardiovascular system, 
multiplying the risk of morbidity and mortality.11,12 Therefore, it 
is conceivable that OSA is a major residual factor for explaining 
the main results. Despite the lack of detailed data on ABPM 
in overlap syndrome, previous evidence on OSA showed that 
diastolic attenuated and systolic/diastolic reverse dipping BP 
are independently associated with moderate to severe OSA.

In conclusion, COPD is potentially a “new kid in the block” 
in terms of impact on the 24-hour BP profile. Because non-
dipping BP has prognostic significance, future studies aiming 
to evaluate whether the cardiovascular risk attributed to COPD 
is partially mediated by ABPM parameters are necessary. 

1. GBD Chronic Respiratory Disease Collaborators. Collaborators. Prevalence 
and attributable health burden of chronic respiratory diseases, 1990–2017: 
a systematic analysis for the Global Burden of Disease Study 2017. Lancet 
Respir Med 2020 Jun;8(6):585-96

2.	 Hatipoğlu	U.	Chronic	obstructive	pulmonary	disease:	More	than	meets	the	
eye. Ann Thorac Med. 2018 Jan-Mar;13(1):1-6. 

3. André S, Conde B, Fragoso E, Boléo-Tomé JP, Areias V, Cardoso J. DPOC-
Grupo de Interesse na Doença Pulmonar Obstrutiva Crónica. COPD and 
Cardiovascular Disease. Pulmonology. 2019 May-Jun;25(3):168-76. 

4. Morgan AD, Zakeri R, Quint JK. Defining the relationship between COPD 
and CVD: what are the implications for clinical practice? Ther Adv Respir 
Dis. 2018 Jan-Dec;12:1753465817750524.

5. Hansen NS, Ängquist L, Lange P, Jacobsen R. Comorbidity Clusters 
and Healthcare Use in Individuals With COPD. Respir Care. 2020 
Aug;65(8):1120-7.

6. Byrd JB, Newby DE, Anderson JA, Calverley PMA, Celli BR, Cowans NJ,et al. 
SUMMIT Investigators. Blood pressure, heart rate, and mortality in chronic 
obstructive pulmonary disease: the SUMMIT trial. Eur Heart J. 2018 Sep 
1;39(33):3128-34.

7. Askin M, Koc EM, Sozmen K, Turan MO, Soypacaci Z, Aksun S, et al. 
Avaliação de padrões pressóricos Dipper e Não-Dipper e qualidade de vida 
entre pacientes com doença pulmonar obstrutiva crônica. Arq Bras Cardiol. 
2021; 116(2):295-302

8. Pistrosch F, Reissmann E, Wildbrett J, Koehler C, Hanefeld M. Relationship 
between diurnal blood pressure variation and diurnal blood glucose levels 
in type 2 diabetic patients. Am J Hypertens. 2007 May;20(5):541-5. 

9. Minutolo R, Agarwal R, Borrelli S, Chiodini P, Bellizzi V, Nappi F, et al. 
Prognostic role of ambulatory blood pressure measurement in patients 
with nondialysis chronic kidney disease. Arch Intern Med. 2011 Jun 
27;171(12):1090-8.

10. Pio-Abreu, Moreno H Jr, Drager LF. Obstructive Sleep Apnoea and 
Ambulatory Blood Pressure Monitoring: Current evidence and research 
gaps. J Hum Hypert. Jan 07  2021 (in press).Doi: 10.1038/s41371-00-00470 
[online] ahead print

11. Machado MC, Vollmer WM, Togeiro SM, Bilderback AL, Oliveira MV, Leitão 
FS, et al. CPAP and survival in moderate-to-severe obstructive sleep apnoea 
syndrome and hypoxaemic COPD. Eur Respir J. 2010 Jan;35(1):132-7.

12. Genta-Pereira DC, Furlan SF, Omote DQ, Giorgi DMA, Bortolotto 
LA, Lorenzi-Filho G, et al. Nondipping Blood Pressure Patterns Predict 
Obstructive Sleep Apnea in Patients Undergoing Ambulatory Blood Pressure 
Monitoring. Hypertension. 2018; 72 (4): 979-85. 

13. Voulgaris A, Archontogeorgis K, Steiropoulos P, Papanas N. Cardiovascular 
disease in patients with chronic obstructive pulmonary disease, obstructive 
sleep apnoea syndrome and overlap syndrome. Curr Vasc Pharmacol. 2020 
Mar 17 Pub Date: 2021-05-01. doi: 10.2174/1570161118666200318103
553. [online] ahead print

References

This is an open-access article distributed under the terms of the Creative Commons Attribution License

304

https://www.ncbi.nlm.nih.gov/pubmed/?term=Genta-Pereira DC%5BAuthor%5D&cauthor=true&cauthor_uid=30354706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Furlan SF%5BAuthor%5D&cauthor=true&cauthor_uid=30354706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Omote DQ%5BAuthor%5D&cauthor=true&cauthor_uid=30354706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giorgi DMA%5BAuthor%5D&cauthor=true&cauthor_uid=30354706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bortolotto LA%5BAuthor%5D&cauthor=true&cauthor_uid=30354706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bortolotto LA%5BAuthor%5D&cauthor=true&cauthor_uid=30354706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lorenzi-Filho G%5BAuthor%5D&cauthor=true&cauthor_uid=30354706
https://www.ncbi.nlm.nih.gov/pubmed/?term=Genta-Pereira+et+al.+Hypertension+2018

