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Dyslipidemia, characterized by abnormal lipid profiles, is
frequently observed in individuals with chronic obstructive
pulmonary disease (COPD). This condition has gained
attention due to its potential impact on the progression of
COPD and its association with increased cardiovascular
morbidity and mortality. The mechanisms linking
dyslipidemia to COPD are multifactorial, involving systemic
inflammation, oxidative stress, and alterations in lipid
metabolism. These changes may exacerbate the underlying
pulmonary pathology and contribute to the higher
cardiovascular risk seen in COPD patients. This review
examines the pathophysiological clinical
significance, and potential therapeutic strategies to address
dyslipidemia in the context of COPD. Emphasis is placed on
the importance of early detection, monitoring of lipid
profiles, and the role of lipid-modifying agents in improving
patient outcomes.
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cepdeyHo-cocyducmulil OKUCAUMENbHBIU cmpecc U UBMEHEHUS 8 AUNUOHOM 06 MeHe.
pUCK, OKUCAUMENbHbIU Imu usmeHeHusi mozym ycyaybasimb AeHauyr 8 OCHO8e
cmpecc, mepanesmuyeckoe /1e204HYI0 NAMOJ102Ut0 U chocob6cmeosamsb 60.1ee 8bICOKOMY
ynpas/eHue, Aunuo- cepdeyHo-cocyoucmomy PUCKY, Habawdaemomy Y
Modupuyupyrowue azeHmal. nayueimos c¢ XOBbJI. B amom 0630pe paccmampusarmcs

namogusuos02uyeckKue MexaHu3Mbl, KAUHUYECKOe 3Ha4YeHUe
U nomeHyua/abHble mepanesmuveckue cmpamezuu 045
peweHusi npobaemvl ducaunudemuu 8 koHmekcme XObBJI.
Ocoboe 6HumaHue ydeasiemcss 8aAMCHOCMU  PAHHE20
8bls18/1€HUS, MOHUMOPUH2A AUNUJOHbIX npoguaell u poau
Aunud-moduduyupyroyux  azeHmos 8  yJayvyweHuu
pe3y/1bmamos sieyeHus NayueHmos.

Relevance. Chronic obstructive pulmonary disease (COPD) is a progressive and
debilitating condition characterized by airflow limitation and chronic respiratory symptoms,
including cough, sputum production, and dyspnea. It is a leading cause of morbidity and
mortality worldwide, with an estimated 251 million cases globally as of 2016 (World Health
Organization, 2017). COPD is primarily caused by long-term exposure to harmful particles,
such as tobacco smoke, but environmental pollutants and genetic factors also contribute to
disease development (Vestbo et al, 2013). Although COPD is traditionally viewed as a
pulmonary disorder, an increasing body of evidence suggests that it is also associated with
significant systemic manifestations, including cardiovascular diseases (CVD), skeletal muscle
wasting, and metabolic disturbances (Agusti et al.,, 2012).

Among the metabolic disturbances commonly observed in COPD patients, dyslipidemia
stands out as a prevalent condition. Dyslipidemia refers to abnormalities in lipid levels,
including elevated low-density lipoprotein cholesterol (LDL-C), decreased high-density
lipoprotein cholesterol (HDL-C), and elevated triglycerides. Several studies have
demonstrated that patients with COPD are more likely to exhibit dyslipidemia compared to
the general population, and this is associated with worse clinical outcomes, including
increased risk for cardiovascular events and poorer lung function (Tsiligianni et al., 2014).
The pathophysiology behind the relationship between dyslipidemia and COPD remains
complex, involving a combination of systemic inflammation, oxidative stress, and disruptions
in lipid metabolism (Liu et al,, 2017). Additionally, the presence of dyslipidemia in COPD
patients has been linked to accelerated disease progression and exacerbations (Faner et al,,
2015).

Despite the recognition of dyslipidemia as a common comorbidity in COPD, its clinical
management remains underexplored. Current guidelines primarily focus on managing COPD
symptoms and preventing exacerbations, with less emphasis on addressing metabolic
abnormalities such as dyslipidemia (GOLD, 2023). This gap in management is concerning
given the well-established role of dyslipidemia in exacerbating cardiovascular risk and its
potential to influence the overall prognosis in COPD patients. As such, there is a critical need
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to investigate the mechanisms that link dyslipidemia to COPD, identify effective management
strategies, and incorporate lipid-modifying therapies into routine COPD care.

In this review, we explore the pathophysiological mechanisms connecting dyslipidemia
and COPD, discuss the clinical implications of dyslipidemia in COPD patients, and highlight
potential management strategies to improve patient outcomes.

Dyslipidemia is increasingly recognized as a common comorbidity in individuals with
chronic obstructive pulmonary disease (COPD). Various studies have demonstrated that lipid
abnormalities are more prevalent in COPD patients compared to the general population. A
systematic review and meta-analysis by Tsiligianni et al. (2014) found that COPD patients
have significantly higher levels of triglycerides and lower levels of high-density lipoprotein
cholesterol (HDL-C) when compared to non-COPD individuals. Furthermore, elevated total
cholesterol and low-density lipoprotein cholesterol (LDL-C) levels have been observed in
COPD patients, although the findings are less consistent across studies (Liu et al., 2017). This
lipid imbalance in COPD is thought to contribute to the heightened cardiovascular risk seen in
these patients (Faner et al., 2015).

The clinical significance of dyslipidemia in COPD is considerable. Studies have shown
that lipid abnormalities are associated with poorer outcomes, including increased
cardiovascular events, accelerated lung function decline, and a higher incidence of COPD
exacerbations. Faner et al. (2015) reported that dyslipidemia in COPD patients is linked to a
higher risk of coronary artery disease, a condition frequently observed in these patients.
Moreover, the presence of dyslipidemia is associated with worse quality of life and functional
status in COPD individuals (Dahl et al.,, 2007). Notably, the cardiovascular burden in COPD
patients is not solely attributed to traditional risk factors, such as smoking and physical
inactivity, but also to metabolic disturbances like dyslipidemia (Agusti et al., 2012).

The pathophysiological mechanisms underlying the association between dyslipidemia
and COPD are multifactorial and complex. One key factor is systemic inflammation, which is a
hallmark of COPD. Inflammation leads to changes in lipid metabolism, resulting in
dyslipidemia (Liu et al.,, 2017). COPD patients often exhibit elevated levels of inflammatory
markers such as C-reactive protein (CRP), interleukin-6 (IL-6), and tumor necrosis factor-
alpha (TNF-a), all of which have been shown to influence lipid homeostasis (Harrison et al.,
2013). These inflammatory cytokines can impair lipid metabolism by reducing the activity of
lipoprotein lipase, an enzyme responsible for the hydrolysis of triglycerides in lipoproteins
(Zhou et al., 2014). Furthermore, chronic inflammation in COPD can lead to increased
oxidative stress, which has been implicated in the development of dyslipidemia by modifying
lipoproteins, particularly LDL-C, making them more susceptible to oxidation and atherogenic
activity (Matsuo et al,, 2014).

Additionally, adipokines, which are hormones produced by adipose tissue, play a
significant role in the development of dyslipidemia in COPD. Leptin and adiponectin, two
major adipokines, have been shown to be dysregulated in COPD. Leptin, which promotes
inflammation, is typically elevated in COPD patients, contributing to lipid disturbances, while
adiponectin, which has anti-inflammatory properties, is often reduced in these individuals
(Liu et al, 2017). This imbalance between pro-inflammatory and anti-inflammatory
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adipokines exacerbates lipid abnormalities and may further contribute to the progression of
COPD.

Dyslipidemia has been associated with increased frequency and severity of COPD
exacerbations, which are acute worsening episodes of respiratory symptoms that often lead to
hospitalization and can accelerate disease progression. A study by Agusti et al. (2012) found
that dyslipidemia, especially elevated triglyceride levels, was a predictor of COPD
exacerbations. These exacerbations are often triggered by respiratory infections, but the
underlying metabolic disturbances, including dyslipidemia, may amplify the inflammatory
response, leading to more severe exacerbations (Burge et al., 2003).

Moreover, dyslipidemia has been shown to influence the rate of decline in lung function.
Several studies have observed that COPD patients with lipid abnormalities experience faster
lung function deterioration. A study by Guo et al. (2016) demonstrated that higher
triglyceride levels were associated with more rapid decline in forced expiratory volume in one
second (FEV1), a key measure of lung function in COPD patients. This relationship suggests
that lipid abnormalities could potentially accelerate the progression of COPD, making early
diagnosis and management of dyslipidemia crucial for improving long-term outcomes.

Despite the growing body of evidence linking dyslipidemia to worse outcomes in COPD,
management guidelines for COPD largely focus on pulmonary symptoms and exacerbations,
with little emphasis on lipid abnormalities. The GOLD guidelines (2023) recommend the use
of bronchodilators, corticosteroids, and other respiratory therapies to manage COPD
symptoms, but there is limited guidance on the treatment of comorbid conditions such as
dyslipidemia.

Statins, commonly used for the management of dyslipidemia in the general population,
have been investigated for their potential benefits in COPD patients. Statins not only reduce
LDL-C levels but also possess anti-inflammatory and antioxidant properties, which may
benefit COPD patients by modulating the underlying inflammatory processes (Tse et al.,
2013). However, the evidence regarding the efficacy of statins in improving clinical outcomes
in COPD remains inconclusive, with some studies showing benefits and others demonstrating
no significant effect (Tashkin et al., 2009).

Other approaches to managing dyslipidemia in COPD include lifestyle modifications,
such as diet and exercise, and newer lipid-modifying agents, such as PCSK9 inhibitors, which
have shown promise in treating dyslipidemia in other populations. Further research is needed
to better understand the specific role of dyslipidemia in COPD progression and to develop
targeted therapies that address both lipid abnormalities and the underlying pulmonary
pathology (Liu et al,, 2017).

Conclusion

Dyslipidemia is a common and clinically significant comorbidity in COPD that is linked to
increased cardiovascular risk, accelerated disease progression, and exacerbations. The
complex pathophysiological mechanisms underlying the association between dyslipidemia
and COPD highlight the need for further research into the role of lipid abnormalities in COPD.
While current management strategies largely focus on the pulmonary aspects of COPD, there
is growing recognition of the importance of addressing dyslipidemia to improve overall
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patient outcomes. Future studies should aim to establish more definitive guidelines for the
management of dyslipidemia in COPD, with an emphasis on early detection, lipid-lowering
therapies, and lifestyle interventions.
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