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Chronic Obstructive Pulmonary Disease (COPD) and
Metabolic Syndrome (MetS) are two highly prevalent
chronic conditions with significant global health
burden. Increasing evidence indicates a strong
interplay between these disorders, mediated by
systemic
metabolic dysregulation. The coexistence of COPD

inflammation, oxidative stress, and
and MetS is associated with accelerated lung function
decline, higher frequency of exacerbations, increased
cardiovascular risk, and reduced quality of life. This
review summarizes current epidemiological data,
underlying pathophysiological mechanisms, and
clinical implications of the COPD-MetS overlap.
Additionally, emerging therapeutic strategies—
including lifestyle interventions, pharmacological
approaches, and precision medicine—are discussed.
Understanding the interaction between COPD and
MetS is critical for early detection, risk stratification,
and integrated patient management, and future
research should focus on longitudinal studies and
novel biomarker-based approaches.

XPOHHUYECKAA OBCTPYKTUBHAA BOJIE3HDb JIETKUX U
METABOJIMYECKUH CUHAPOM: COBPEMEHHBIE JAHHBIE U
HAITPABJIEHUA AAﬂbHEﬂMEFO JIEHEHHUA
darraxoB PapkaT AKpaMOBHUY
AccucteHT Kadepbl PTU3UATPUN U MYJIbMOHOJOTUHU

TallKeHTCKUU roCcyJapCTBEHHbIA MeJJULIUHCKUN YHUBEPCUTET
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XpoHuueckass ob6cmpykmugHass 060/1€3Hb  J1e2KUX
(XOBJI) u memab6oauueckuti cundpom (MC) — dea
WUpoKo pacnpocmpaHeHHbIX XPOHUYECKUX
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XpoHuueckass o06cmpykmueHas 3a6o0.1e8aHusl, 0Ka3bI8AOWUX  3HAYUMebHoe
60/1e3Hb JN1e2Kux; 8/UsIHUE HA 300p08be Hace/ieHUs 80 8ceM mupe. Bce
Memaboauyeckull CUHOPOM; 6o/bwe OQaHHbIX ceudemesbcmayem 0O mMecHOll
cucmemHoe gocnaJieHue; g3aumoceszu  medxcdy Imumu  3a60/1e8aAHUSMU,
OKUCAUMENbHbIU cmpecc; 0nocpedosaHHoll ~ CUCMEMHbIM gocnaJsieHueM,
KOMOp6UdHOCMb; OKUCAUMENbHbIM ~ CMPECCoOM U HApyuweHuem

Memaboauyeckass Ouc@PyHKyus; Memaboauyeckoll pezyaayuu. Couemanue XObJI u
npeyu3uoHHass MeduyuHa. MC ces13aHO ¢ YCKOpEHHbIM CHUJXCeHUeM @PyHKyuu
Je2kux, 6o.1ee 8blCOKOU vacmomoll o6ocmpeHul,
NOBbIWEHHbIM CepdevyHO-CoCyJUCMbIM PUCKOM U
CHUJCEHUeM Kayecmeda MXcu3Hu. B smom o0630pe
0600ujeHbl  coBpeMeHHble  3nudemuo102uyecKue
daHHble, OCHOBHble namodgu3suosozuveckue
MeXaHU3Mbl U KAUHUYecKue acnekmbsl nepekpecma
XOBJI u MC. Kpome mozo, o6cyxcdaromcsi Hogble
mepanesmuyeckue cmpamezauu, 8K/IHOYAS
UsMeHeHUue 06pasa XHcu3Hu, @dapmakosozuveckue
nooxodvl U Npeyu3uoHHble Memodbl JeyeHUusl.
IloHumaHue s3aumodeiicmeusi XO6J1 u MC umeem
pewawuee 3HavyeHue O0/15 pPAHHE20 BblsI8AEHUS,
cmpamu@ukayuu pucka U KOMNJAeKCHo20 8edeHusl
nayueHmos, u 6yodywue uccaedo8aHusi 00/1HCHbI

6bImb cocpedomoueHbl Ha Npo00/bHbIX
uccnedosaHusiX U HO8bIX N00X0dax, OCHOBAHHbLIX HA
buomapkepax.

Introduction. Chronic Obstructive Pulmonary Disease (COPD) is a progressive
respiratory disorder characterized by persistent airflow limitation, chronic inflammation,
and structural alterations of the lungs. It is a major cause of morbidity and mortality
worldwide and imposes a substantial economic and social burden on healthcare systems.
Traditionally considered a pulmonary disease, COPD is now increasingly recognized as a
systemic condition due to its association with multiple comorbidities and systemic
inflammatory processes.

Metabolic Syndrome (MetS) is a cluster of interrelated metabolic abnormalities,
including central obesity, insulin resistance, dyslipidemia, and hypertension. It has
become highly prevalent globally, largely driven by sedentary lifestyles, dietary changes,
and aging populations. MetS is a well-established risk factor for cardiovascular disease,
type 2 diabetes, and overall mortality.

Recent studies have highlighted a significant overlap between COPD and MetS.
Epidemiological data suggest that MetS affects up to 60% of patients with COPD, although
prevalence varies depending on diagnostic criteria, population characteristics, and
disease stage. This coexistence is clinically important because MetS may exacerbate
pulmonary dysfunction, increase systemic inflammation, and elevate cardiovascular risk
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in COPD patients. Conversely, chronic systemic inflammation and oxidative stress
inherent to COPD can contribute to the development of metabolic abnormalities, creating
a bidirectional relationship.

Understanding the interplay between COPD and MetS is critical for optimizing
patient management, developing integrated treatment strategies, and improving long-
term outcomes. Despite growing evidence, knowledge gaps remain regarding the
mechanisms linking these disorders, their clinical impact, and the most effective
therapeutic approaches. This review aims to synthesize current evidence on the
epidemiology, pathophysiology, and clinical implications of COPD-MetS overlap, and to
outline future directions for research and therapy.

Literature Review. The relationship between Chronic Obstructive Pulmonary
Disease (COPD) and Metabolic Syndrome (MetS) has been extensively explored in recent
decades, yet the evidence remains heterogeneous. Epidemiological studies consistently
report a higher prevalence of MetS among COPD patients, ranging from 20% to 60%, with
variation attributed to differences in diagnostic criteria, ethnicity, age, and disease
severity (Agusti et al., 2017; Kwon, 2019). Notably, early-stage COPD patients appear
more susceptible to metabolic abnormalities, while advanced COPD is often accompanied
by weight loss and sarcopenia, potentially masking MetS prevalence (Fabbri & Rabe,
2007).

Several studies highlight chronic systemic inflammation as a central mechanism
linking COPD and MetS. Elevated circulating levels of C-reactive protein (CRP),
interleukin-6 (IL-6), and tumor necrosis factor-alpha (TNF-a) have been documented in
patients with overlapping phenotypes (Gan et al., 2004; Watz et al., 2009). However, some
studies suggest that these inflammatory markers may be influenced by confounding
factors such as smoking status, corticosteroid therapy, and physical inactivity, limiting the
ability to establish causality.

Oxidative stress and mitochondrial dysfunction have been proposed as additional
mediators, contributing to insulin resistance and dyslipidemia in COPD patients (Barnes,
2016). While several mechanistic studies support these pathways, most evidence derives
from small sample sizes or experimental models, emphasizing the need for large-scale
human studies.

Clinical investigations consistently report that patients with both COPD and MetS
experience poorer outcomes, including increased exacerbation frequency, reduced
exercise tolerance, and higher cardiovascular risk (Giizel et al, 2018; Bekturganova,
2020). Yet, the degree of impact varies across studies, and some fail to adjust adequately
for comorbid conditions, highlighting methodological limitations.

Therapeutically, lifestyle interventions—including exercise and dietary
modifications—show promise in improving both pulmonary function and metabolic
parameters (Troosters et al,, 2010). Pharmacological approaches, such as metformin and
statins, are under investigation for potential dual benefits, although current data are
preliminary and occasionally conflicting (Watz et al., 2014). The literature indicates a gap
in evidence-based guidelines specifically addressing the integrated management of
COPD-MetS patients.
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In summary, while current studies support a strong association between COPD and
MetS mediated by shared inflammatory and metabolic pathways, limitations in study
design, population heterogeneity, and confounding factors warrant cautious
interpretation. Future research should prioritize longitudinal, multicenter studies with
standardized diagnostic criteria and robust adjustment for confounders to clarify
causality, prognosis, and optimal management strategies.

Discussion. The coexistence of Chronic Obstructive Pulmonary Disease (COPD) and
Metabolic Syndrome (MetS) represents a clinically significant challenge, underscoring the
systemic nature of COPD and the multifactorial pathogenesis of MetS. The literature
indicates that systemic inflammation, oxidative stress, hypoxia, and metabolic
dysregulation are central to the interplay between these conditions. Elevated biomarkers
such as CRP, IL-6, and TNF-a suggest a persistent pro-inflammatory milieu that
contributes both to airway obstruction and to metabolic derangements, including insulin
resistance and dyslipidemia (Gan et al., 2004; Barnes, 2016). Clinically, the overlap
between COPD and MetS is associated with worse patient outcomes. Multiple studies
demonstrate higher rates of acute exacerbations, reduced exercise tolerance, and
impaired quality of life in patients with coexisting conditions (Giizel et al., 2018;
Bekturganova, 2020). Cardiovascular risk is notably amplified, reflecting the additive
impact of metabolic abnormalities on pulmonary and systemic vascular health. These
findings highlight the importance of screening for MetS components in COPD patients,
particularly in the early stages of disease progression. Therapeutic approaches remain
largely fragmented. Lifestyle interventions, including structured physical activity and
nutritional optimization, are effective in mitigating both pulmonary and metabolic
dysfunction, yet adherence is often limited in clinical practice (Troosters et al., 2010).
Pharmacological strategies such as metformin, statins, and GLP-1 receptor agonists show
potential benefits but require further validation in randomized controlled trials
specifically targeting the COPD-MetS phenotype (Watz et al, 2014). Additionally,
conventional COPD therapies, including inhaled corticosteroids and long-acting
bronchodilators, may influence metabolic parameters, highlighting the need for
integrated management plans that consider systemic effects.

Despite growing recognition, several knowledge gaps persist. Many studies are
cross-sectional, limiting causal inferences, and heterogeneous diagnostic criteria
complicate comparisons. Confounding factors such as smoking, corticosteroid use, and
physical inactivity are inconsistently accounted for, which may bias estimates of
prevalence and outcome measures. Furthermore, precision medicine approaches,
including biomarker-based phenotyping and personalized therapeutic strategies, are still
in early stages. Overall, the evidence underscores the need for an integrated,
multidisciplinary approach to managing patients with COPD and MetS. This should
include systematic screening, personalized risk stratification, and coordinated lifestyle
and pharmacological interventions. Future research must focus on longitudinal studies,
mechanistic insights, and interventional trials to define optimal strategies for improving
both pulmonary and metabolic outcomes in this high-risk population.
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Conclusion. The coexistence of Chronic Obstructive Pulmonary Disease (COPD) and
Metabolic Syndrome (MetS) represents a significant clinical and public health concern,
reflecting the systemic nature of COPD and the metabolic consequences of chronic
inflammation. Evidence indicates that patients with overlapping COPD-MetS phenotypes
experience worse clinical outcomes, including accelerated lung function decline,
increased exacerbation frequency, higher cardiovascular risk, and reduced quality of life.
Shared pathophysiological mechanisms, including systemic inflammation, oxidative
stress, insulin resistance, and adipokine dysregulation, provide a biological basis for the
observed interaction between these conditions. Recognition of this interplay is essential
for early detection, risk stratification, and the development of integrated therapeutic
strategies.

Current interventions, including lifestyle modification and pharmacological
therapies targeting metabolic abnormalities, show promise; however, their
implementation is limited by a lack of standardized guidelines and high-quality evidence.
Future research should prioritize longitudinal studies, biomarker-driven phenotyping,
and interventional trials to optimize clinical management.

In conclusion, understanding and addressing the COPD-MetS overlap is critical for
improving patient outcomes and reducing the burden of these chronic, interrelated
conditions. Multidisciplinary, personalized approaches hold the greatest potential to
enhance both pulmonary and metabolic health.
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