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Abstract

Objective: To systematically review existing literature to investigate the potential
association between hypertension (HTN) and chronic obstructive pulmonary disease
(COPD).

Methods: A thorough search across four databases identified 80 relevant publications.
After removing duplicates using Rayyan QCRI and screening for relevance, 93 full-text
articles were reviewed, with eight studies ultimately meeting the criteria for inclusion.
Results: We included eight studies with a total of 10979 patients diagnosed with COPD,
and most of them 7029 (64%) were males. The prevalence of HTN among COPD patients
ranged from 17.8% to 60.7% with a total prevalence of 4471 (40.7%). HTN is commonly
observed in COPD patients, particularly in those over 40, smokers, and individuals with a
history of HTN. Both systolic and diastolic blood pressure values were elevated in COPD
patients, with non-smokers also showing increased rates of HTN. Inflammatory markers,
such as the Systemic Immune-Inflammation Index, were significantly associated with the
coexistence of these conditions, suggesting that inflammation plays a key role.
Conclusion: This review highlights a strong association between HTN and COPD, with
systemic inflammation likely playing a key role in the coexistence of these conditions. The
findings emphasize the importance of integrated management approaches that address
both respiratory and cardiovascular health in COPD patients. While the evidence points to
a significant overlap between the two conditions, further longitudinal studies are needed
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to clarify the causal relationship and identify the most effective interventions for managing
this comorbidity.

Keywords: Hypertension; Chronic Obstructive Pulmonary Disease; Pathophysiology;
Systematic review.

Introduction

The global prevalence of chronic diseases has risen alarmingly over the past few decades, with HTN and COPD
representing two significant public health challenges. HTN, characterized by persistently elevated blood pressure,
affects approximately 1.38 billion adults worldwide, according to the World Health Organization [1]. COPD, a
progressive lung disease primarily caused by prolonged exposure to harmful particulates or gases, affects
hundreds of millions of individuals globally, with rising incidence rates. While these two conditions are commonly
viewed as distinct entities, emerging evidence suggests a complex interplay between them, necessitating a
comprehensive examination of their association [1].

HTN is defined as blood pressure readings equal to or greater than 130/80 mmHg, with potential risks including
stroke, heart attack, and chronic kidney disease. Various factors, including genetics, lifestyle choices, diet, and
underlying health conditions, contribute to the development of HTN [2]. Chronic Obstructive Pulmonary Disease,
on the other hand, encompasses two primary conditions: chronic bronchitis and emphysema. Its hallmark
symptoms include chronic cough, sputum production, and dyspnea. The pathophysiology of COPD involves
airway inflammation and narrowing, along with alveolar destruction, typically provoked by cigarette smoking or
environmental pollutants. According to the Global Initiative for Chronic Obstructive Lung Disease (GOLD),
COPD is the third leading cause of death worldwide, highlighting its significant health impact [3].

Recent studies have highlighted a significant association between HTN and COPD. The prevalence of HTN
among patients with COPD is notably high, ranging from 40% to 80%, which is considerably greater than that
observed in the general population. To explain this connection, several mechanisms have been proposed [4].

One of the primary mechanisms is the existence of shared risk factors. Both HTN and COPD are influenced by
various common contributors, including smoking, a sedentary lifestyle, obesity, and advancing age. A study
published in the journal Respiratory Medicine indicated that individuals with COPD typically engage in lower
levels of physical activity. This reduced activity can exacerbate weight gain and obesity, which in turn can lead
to the development of HTN [5].

Another significant factor is the role of inflammatory pathways. Chronic inflammation is a characteristic feature
of both HTN and COPD. The pathogenesis of COPD is associated with systemic inflammation, which negatively
impacts cardiovascular health. In patients with COPD, increased levels of inflammatory markers such as C-
reactive protein (CRP) have been noted, correlating with greater arterial stiffness and HTN. This suggests that
inflammation may serve as a key link between these two conditions [6].

Additionally, the consequences of chronic hypoxemia play a crucial role. Many COPD patients experience chronic
low oxygen levels, which can activate the sympathetic nervous system, leading to vasoconstriction and promoting
HTN. Prolonged exposure to low oxygen levels may also induce structural changes in the pulmonary vasculature,
further exacerbating HTN [7].

Finally, the medications used to treat these conditions may contribute to their association as well. For example,
systemic corticosteroids, which are frequently prescribed for COPD management, can result in fluid retention and
elevated blood pressure. This necessitates careful monitoring of cardiovascular health in patients undergoing
treatment for both conditions to mitigate potential risks [8].

The coexistence of HTN and COPD presents considerable clinical challenges. Patients affected by both conditions
often endure exacerbated symptoms and increased morbidity. Effectively managing HTN in these individuals
necessitates a customized approach that takes into account potential drug interactions and the risk of worsening
respiratory symptoms [9].
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One critical aspect of care is risk assessment. Conducting comprehensive evaluations that incorporate pulmonary
function tests alongside blood pressure measurements is essential for identifying patients at risk. Recognizing
coexisting conditions enables healthcare providers to adopt a holistic strategy, focusing on preventive measures
and tailored interventions to enhance patient outcomes [7].

Pharmacological management in COPD patients requires careful consideration of antihypertensive medications.
For instance, while beta-blockers are commonly prescribed to manage HTN, they can induce bronchoconstriction;
therefore, cardioselective beta-blockers may be preferable in these cases. Additionally, incorporating long-acting
bronchodilators into the treatment regimen can help alleviate respiratory symptoms while simultaneously
supporting cardiovascular health [9].

Encouraging lifestyle modifications is also an important component of managing patients with both HTN and
COPD. Advocating for changes such as smoking cessation, weight management, and regular physical activity can
yield significant benefits for these individuals. These lifestyle interventions not only enhance lung function and
overall quality of life but also play a crucial role in effectively managing HTN [10].

COPD and HTN are two prevalent non-communicable diseases that significantly contribute to global morbidity
and mortality. The significance of this study lies in its potential to enhance our understanding of the interplay
between these two conditions. Both diseases are characterized by systemic inflammation and share common risk
factors, such as smoking, obesity, and physical inactivity. Understanding the association could lead to improved
patient management and treatment strategies, ultimately resulting in better health outcomes and reduced healthcare
costs. Given the increasing burden of both diseases, it is crucial to investigate their relationship to inform clinical
practice, public health strategies, and future research agendas. Despite the known individual impacts of HTN and
COPD on health outcomes, the extent and nature of their association remain inadequately explored and
understood. Existing literature presents conflicting evidence about the prevalence of HTN in patients with COPD
and its effect on disease progression and management. This lack of clarity poses challenges for clinicians in
diagnosing and treating patients who may present with comorbid conditions.

The overarching aim of this systematic review is to investigate the association between HTN and chronic
obstructive pulmonary disease comprehensively. By systematically compiling and critically evaluating existing
evidence, the study seeks to establish a clearer understanding of the interplay between these two conditions.
Methods

This study followed the protocols established by the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) [11] to conduct a systematic review exploring the relationship between HTN and COPD. A
thorough electronic literature search was performed across multiple databases, including PubMed, Web of
Science, SCOPUS, and Science Direct, to identify relevant studies published in English that investigate the
prevalence and risk factors associated with HTN and COPD. The search incorporated keywords related to both
conditions and their interconnections. Two independent reviewers evaluated the search results, selected eligible
studies, extracted relevant data, and assessed the quality of the included research using recognized evaluation
tools.

Eligibility Criteria

Inclusion criteria comprised peer-reviewed articles published in English that explored the association between
HTN and COPD, including observational studies, clinical trials, and meta-analyses. Studies involving adult
patients (aged 18 and older) diagnosed with HTN and/or COPD will also be included. Additionally, only studies
that report relevant outcomes related to the incidence, prevalence, or risk factors associated with these conditions
were considered. On the other hand, exclusion criteria involved studies that focus on populations under 18 years
of age, articles not written in English, case reports, reviews, or editorials, and studies that do not specifically assess
the relationship between HTN and COPD. Furthermore, research with insufficient data to evaluate the association
was also excluded to maintain the rigor of the review process.

Data Extraction

To guarantee accuracy, the search results were validated using Rayyan (QCRI) [12]. The titles and abstracts
identified during the search were assessed for their relevance based on the established inclusion and exclusion
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criteria. Studies that meet the inclusion criteria were subject to an in-depth review by the research team. Any
disagreements among reviewers will be resolved through consensus. Important details about each study, such as
titles, authors, publication year, study location, participant demographics, and gender distribution, were
documented using a predefined data extraction form.

Data Synthesis Strategy

In order to provide a qualitative evaluation of the research findings and components, summary tables were
generated using data extracted from relevant studies. Once the data collection for the systematic review is
complete, the optimal approach for utilizing the data from the included studies were determined.

Risk of Bias Assessment

We utilized the ROBINS-I technique to evaluate the risk of bias because it allows for extensive assessment of
confounding, which is significant because bias owing to omitted variables is common in studies in this field. The
ROBINS-I tool is intended to evaluate non-randomized investigations and can be applied to cohort designs in
which participants exposed to various staffing levels are monitored over time. Two reviewers separately assessed
the risk of bias for each paper, and disagreements were resolved through group discussion [13].

Results

The specified search strategy yielded 860 publications (Figure 1). After removing duplicates (n =464), 396 trials
were evaluated based on title and abstract. Of these, 301 failed to satisfy eligibility criteria, leaving just 95 full-
text articles for comprehensive review. Two records were identified through citation search and only one was
accepted into our review. A total of 8 satisfied the requirements for eligibility with evidence synthesis for analysis.

Sociodemographic and clinical outcomes

We included eight studies with a total of 10979 patients diagnosed with COPD, and most of them 7029 (64%)
were males. Five articles were cross-sectional studies [14, 16, 17, 18, 21], two were case-controls [15, 20], and
one was a prospective cohort [19]. Three studies were implemented in China [14, 18, 21], two in Indonesia [16,
17], one in Ukraine [15], one in South Korea [19], and one in Iraq [20].

Main outcomes

The prevalence of HTN among COPD patients ranged from 17.8% [18] to 60.7% [16] with a total prevalence of
4471 (40.7%). The main outcomes from these studies indicate a strong association between HTN COPD [14-21],
particularly among adults under 60. For individuals with a history of smoking, the correlation between HTN and
COPD was even more significant, underscoring the impact of smoking status on this relationship [14]. The
prevalence of elevated blood pressure, including systolic and diastolic values, was notably higher among those
with isolated COPD, indicating that HTN frequently coexists with COPD, which may worsen cardiovascular
outcomes [15].

In several studies, older age and male sex were recurring factors that influenced the prevalence of HTN among
COPD patients [16-18]. For example, men over 40 years old, especially those with a smoking history or other risk
factors like a history of HTN, showed an increased association with COPD [17, 18]. Additionally, the severity of
COPD, reflected by lung function measures, was often linked to higher levels of HTN [16].

Another crucial finding was the observation that non-smokers with COPD also had higher rates of HTN,
suggesting that HTN in COPD may not be solely related to smoking [19]. These individuals exhibited a strong
positive association with the Systemic Immune-Inflammation Index, suggesting that inflammation may play a
crucial role in linking these two conditions [21].
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Significant relationships have been found between
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sia sectional Males (%): 73 (86.9) = (60.7%) values (P=0.021).
Male sex, age over 40, a history of HTN combined
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sia sectional = Males (%): 62 (47.7) @ (16.9%) smoking are all associated with the discase.
Participants: 3913
Cross- Mean age: 66.6 697 The most common comorbidity with COPD is

China  sectional Males (%): 2699 (69) (17.8%) HTN, which may have an impact on prognosis.
Participants: 2477
Mean age: 69.2

South  Prospecti Males (%): 2268 974 Patients with COPD who did not smoke had higher
Korea | ve cohort (92.3) (39.5%) rates of HTN.
Participants: 100
Case- Mean age: 52.6 35 Patients with COPD were frequently found to have
Iraq control Males (%): 85 (85) (35%) HTN.
Participants: 1054 Subgroup analysis results indicated that individuals
Mean age: 61.2 with COPD who had a history of HTN and the
Cross- Males (%): 606 679 Systemic Immune-Inflammation Index exhibited a
China | sectional (50.5%) (59.5%) strong positive connection.
Discussion

This review found that the prevalence of HTN among COPD patients ranged from 17.8% [18] to 60.7% [16] with
a total prevalence of 4471 (40.7%). The main outcomes from these studies indicate a strong association between
HTN COPD [14-21], particularly among adults under 60 years. The prevalence of elevated blood pressure,
including systolic and diastolic values, was notably higher among those with isolated COPD, indicating that HTN
frequently coexists with COPD, which may worsen cardiovascular outcomes [15]. Cordeiro dos Santos et al.
reported that among COPD patients, HTN and coronary artery disease are the two most common comorbidities
[22].

It follows that cardiovascular illness is a common cause of death for persons with mild to moderate COPD. The
systematic assessment of cardiovascular disorders in COPD patients is warranted due to the high prevalence and
significant effects of cardiovascular comorbidities. It's unclear exactly how COPD and cardiovascular disease are
related. The high incidence of cardiovascular comorbidities in COPD may be explained by shared significant
etiologic factors (such as smoking), systemic inflammation, lung hyperinflation, decreased oxygenation, and
related variables such obesity [23, 24]. Another crucial finding was the observation that non-smokers with COPD
also had higher rates of HTN, suggesting that HTN in COPD may not be solely related to smoking [19]. This
highlights that even among non-smoking populations, the interaction between COPD and cardiovascular health is
significant and requires further exploration.

For individuals with a history of smoking, the correlation between HTN and COPD was even more significant,
underscoring the impact of smoking status on this relationship [14]. This implies that people with HTN should be
restricted from tobacco use. Smoking negatively impacts endothelial function and stiffens the systemic arteries
[25, 26]. This leads to hypertrophy and injury to the vascular wall [25]. Organ damage is caused by the
aforementioned pathway, particularly to the lungs [27]. It was recently suggested that vascular inflammation and
the reduction of antioxidants could be the cause of endothelial dysfunction and pulmonary lesions in COPD [28].
But although current smokers have lower endothelial function than people who used to smoke, the endothelial
damage caused by smoking may be reversible [29].
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In several studies in this review, older age and male sex were recurring factors that influenced the prevalence of
HTN among COPD patients [16-18]. For example, men over 40 years old, especially those with a smoking history
or other risk factors like a history of HTN, showed an increased association with COPD [17, 18]. This association
may be attributed to cumulative exposure to smoking and environmental toxins, as well as age-related vascular
changes that contribute to both HTN and respiratory impairments. These results underscore the importance of
targeted interventions in older male patients with a smoking history or other cardiovascular risk factors, to mitigate
the combined burden of COPD and HTN.

The findings of this review have significant clinical implications for the management of patients with COPD. The
high prevalence of HTN in COPD patients suggests that routine cardiovascular screening should be an integral
part of COPD management, particularly given the potential for HTN to exacerbate respiratory symptoms and
increase the risk of cardiovascular events. Physicians should be vigilant in monitoring blood pressure in COPD
patients and consider early interventions to manage HTN, which may improve overall outcomes and quality of
life. Additionally, the association between systemic inflammation and both conditions indicates that therapeutic
strategies targeting inflammation could be beneficial. Anti-inflammatory treatments that extend beyond the lungs
to address systemic inflammation may offer new avenues for improving outcomes in patients with coexisting
HTN and COPD.

Strengths and limitations

One of the key strengths of this review is its comprehensive scope, incorporating data from diverse studies across
multiple countries and patient populations. This global approach enhances the generalizability of the findings,
allowing a broader understanding of the relationship between HTN and COPD across different demographic and
clinical contexts. Another strength lies in the focus on systemic inflammation as a potential link between the two
conditions. Several studies examined inflammatory markers, such as the Systemic Immune-Inflammation Index,
offering valuable insights into the underlying mechanisms that may contribute to the coexistence of HTN and
COPD. These findings could inform future research and therapeutic strategies aimed at mitigating the
inflammatory processes that drive both conditions. Additionally, the inclusion of both smokers and non-smokers
provides a more nuanced view of how HTN and COPD interact, highlighting that the comorbidity is not solely
attributable to smoking-related lung damage.

However, there are notable limitations in this review that should be considered. The majority of the studies
included were cross-sectional in design, which limits the ability to draw causal inferences between HTN and
COPD. While associations between the two conditions were observed, it remains unclear whether one directly
contributes to the development or worsening of the other. Another limitation is the heterogeneity across the studies
in terms of population characteristics, diagnostic criteria, and definitions of HTN. This variability may affect the
consistency and comparability of the results, potentially limiting the strength of the conclusions. Furthermore,
some studies did not account for important confounding factors, such as medication use, comorbid conditions,
and socioeconomic status, which could have influenced the observed associations. These uncontrolled variables
may introduce bias into the findings and affect the reliability of the conclusions.

Conclusion

In conclusion, this review highlights a strong association between HTN and COPD, with systemic inflammation
likely playing a key role in the coexistence of these conditions. The findings emphasize the importance of
integrated management approaches that address both respiratory and cardiovascular health in COPD patients.
While the evidence points to a significant overlap between the two conditions, further longitudinal studies are
needed to clarify the causal relationship and identify the most effective interventions for managing this
comorbidity. Addressing both HTN and COPD in a holistic manner has the potential to improve clinical outcomes,
reduce complications, and enhance the quality of life for affected patients.
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