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Abstract: Most patients with chronic obstructive pulmonary disease (COPD) suffer from at least one additional, clinically relevant 
chronic disease. To a degree, the high global prevalence and mortality rate of COPD is closely related to its extrapulmonary effects. 
Moreover, the various of comorbidities of COPD and itself interact with each other, resulting in diverse clinical manifestations and 
individual differences, and thus further influencing the prognosis as well as healthcare burden of COPD patients. This is closely related 
to the common risk factors of chronic diseases (aging, smoking, inactivity, etc.). Additionally, some pathophysiological mechanisms 
caused by COPD, including the systemic inflammatory response, hypoxia, oxidative stress, and others, also have an impact on other 
systems. But comprehensive management and medical interventions have not yet been established. The clinicians should improve their 
knowledge and skills in diagnosing as well as treating the comorbidities of COPD, and then aim to develop more individualized, 
efficient diagnostic and therapeutic strategies for different patients to achieve greater clinical benefits. In this article, we will review the 
risk factors, mechanisms, and treatment strategies for extrapulmonary comorbidities in chronic obstructive pulmonary disease, 
including cardiovascular diseases, diabetes, anemia, osteoporosis, emotional disorders, and gastroesophageal reflux disease. 
Keywords: chronic obstructive pulmonary disease, comorbidity, risk factors, therapeutics

Introduction
Chronic obstructive pulmonary disease (COPD) is a common respiratory disease that can be prevented and treated. It 
primarily involves various airway and/or alveolar abnormalities caused by excessive exposure to the toxic particles or 
gases, and can result in persistent and progressively worsening chronic respiratory symptoms and airflow limitations.1 It is 
estimated that COPD would become the fourth leading cause of premature death by 2040.2 Meanwhile, COPD is ranked as 
sixth leading cause of all-age mortality and years of life loss (YLLs) by 2019, and its rank was proportional to the age.3

The enormous financial burden of COPD is closely related to both itself and its multiple comorbidities.4 In 2011, the 
‘comorbidities’ were included in the Global Initiative for Chronic Obstructive Lung Disease (GOLD) and used for the 
comprehensive evaluation of COPD. In the 2023 GOLD guidelines, the concept of “heterogeneous lung condition” was 
proposed,1 emphasizing the diversity and individual differences in clinical manifestations of COPD patients. The reason for 
this is that various factors, such as hypoxia, oxidative stress (OS), systemic inflammation and other mechanisms, can lead to 
damage in multiple organs and tissues throughout the body. These include the cardiovascular, endocrine, hematological, 
locomotor, neuropsychiatric, and digestive system.5 The risk of comorbidities in COPD patients is also elevated by factors 
such as smoking history and advanced age.6 In addition, several extrapulmonary comorbidities of COPD have been found 
to considerably increase the risk of acute exacerbation, complicate the treatment, and impose a heavy medical burden on 
COPD patients.4,7
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Therefore, a comprehensive understanding and early diagnosis of comorbidities are extremely important to optimize 
the treatment and prognosis of COPD. This review summarizes recent advances in the study of such above extra-
pulmonary comorbidities in COPD.

Method
We conducted a comprehensive search on Medline/PubMed and China national knowledge infrastructure (CNKI) up to 
December 2023 to identify studies relevant to this review. The combination of the following keywords was used as the 
potential search terms: “Comorbidities in COPD”, “Relationship”, “Prevalence”, “Risk factors”, “Treatment”, 
“Management”, “Survival and Quality of Life” and so on. In addition, the reference lists of the retrieved articles were 
further examined in order to determine their significance to the subject matter of this review.

COPD and Cardiovascular Diseases (CVD)
A meta-analysis of observational studies found that the probability of cardiovascular events was significantly increased in 
patients with COPD compared to patients without COPD [OR=2.46; 96% CI; 2.02–3.00; P<0.0001], and the risk of 
ischemic heart disease (IHD), cardiac dysrhythmia, heart failure, and arterial circulation diseases in COPD patients was 
two to five times higher than those in the non-COPD population.8

COPD and CVD have a significant overlap in risk factors, pathophysiological mechanisms, clinical characteristics, 
and symptoms, which in turn worsen the prognosis for individuals affected by both conditions.9,10 Although smoking is 
a common and significant risk factor for the two diseases mentioned above, an increasing number of studies have 
indicated that smoking is not the only link between COPD and CVD. Obesity, hypoxia, aging, lifestyle, and genetics may 
also be common risk factors.11 In addition, under the stimulation of different factors (eg, inflammation, hypoxia, and OS), 
in some COPD patients, cardiovascular damage may occur in the early stages.12 Here, hypoxia can induce stress 
responses in hemodynamics, leading to an increase in cardiac output index, leading to increased peripheral vascular 
contraction and OS.12 Furthermore, increased oxidative stress can further stimulate persistent systemic inflammation, 
which in turn can effectively alter the vascular structure.13 The systemic inflammatory response, in turn can significantly 
enhance cytokine activity, contributing to platelet aggregation and blood coagulation.14,15 Additionally, OS not only 
causes extensive damage to the airway epithelium, but can also adversely affect both the function and quantity of 
endothelial cells. The dysfunction of endothelial cells can disrupt the vascular homeostasis, while excessive endothelial 
cell apoptosis can effectively reduce their antioxidant, anti-inflammatory, and antithrombotic abilities.16 This series of 
reactions can significantly increase the possibility of cardiovascular events.

Clinically, patients with COPD and CVD may sometimes experience exertional dyspnea, and both can increase the 
patient’s fatigue, which can further limit their physical activity and continuously reduce their activity tolerance. Patients 
with both diseases develop severe symptoms. The most important drugs for COPD currently include bronchodilators (eg, 
β receptor agonists, anti-cholinergic drugs, and theophyllines), corticosteroids, and other symptomatic therapeutic drugs.4 

It is important to emphasize that recent studies have indicated that the use of dual long-acting bronchodilators can 
significantly increase the risk of cardiovascular events.17 However, in the treatment of cardiovascular complications, 
treatment with β receptor agonist appears to violate the principles of COPD therapy. Interestingly, studies have reported 
that selective cardiac β receptor agonists exhibit more significant benefits than potential risks in mild to moderate 
reversible respiratory diseases or coronary artery disease with COPD.18,19 However, its use in COPD patients combined 
with heart failure remains controversial.20 Meanwhile, statins have shown numerous benefits such as antioxidant, anti- 
inflammatory, antithrombotic, and immunomodulatory properties.21 These effects prove effective in managing inflam-
mation, reducing the severity of COPD, and lowering CVD-related mortality,22,23 in addition to reducing the risk of 
pulmonary hypertension.24 However, some studies have demonstrated that the beneficial effects of statins may depend on 
the patient’s age and corticosteroid use.25 Additionally, antiplatelet agents can significantly reduce the risk of ischemic 
events in patients with COPD.26 These agents can also contribute to delaying the progression of emphysema,27 

improving dyspnea and quality of life in patients.28 Furthermore, angiotensin-converting enzyme inhibitor (ACEI) / 
angiotensin receptor block (ARB) have also been proposed to display a beneficial effect on the risk of cardiovascular 
events. These drugs may also potentially delay the progression of emphysema while improving the lung function,29,30 
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with dual cardiorespiratory protective properties. In addition, the imbalance between protease and antiproteinase is also 
a major pathogenic mechanism of COPD and CVD. Matrix metalloproteinases (MMPs) play an important role and 
antiproteinase inhibitors are expected to be employed as novel therapeutic targets.15 Although some MMP inhibitors 
were found to be safe in cancer trials, their success rate is relatively limited.31 Therefore, large-scale prospective studies 
are still needed to further evaluate the safety and effectiveness of MMP inhibitors in COPD patients affected with CVD. 
It is noteworthy that numerous studies have demonstrated that both COPD and CVD share common mechanisms such as 
oxidative stress and systemic inflammation. This suggests that antioxidant therapy could provide a novel and effective 
therapeutic direction for the treatment of COPD and its associated cardiovascular diseases. However, further extensive 
prospective studies are required to validate this potential therapeutic direction.

COPD and Endocrine Diseases
According to statistics, up to 40% of COPD cases are associated with one or more diseases related to metabolic 
syndrome (MetS), with diabetes being the most common.32,33 COPD is also regarded as a common comorbidity of 
diabetes, and they mutually increase the risk of disease and unfavorable prognostic factors.34,35 It is worth indicating that 
the severity of diabetes has been strongly related to the deterioration of lung function, which could be related to the 
limited activity and the reduced quality of life of COPD patients.36,37 In contrast, hyper glycaemia can also cause 
a decline in lung function and physical performance.38 For instance, in a 30-year follow-up study involving more than 
27,000 non-smokers, low FEV1 was found to precede diabetes and has a significant predictive effect on diabetes 
incidence.39 Multiple shared risk factors and pathological changes play a vital role in their cooccurrence and interaction, 
including smoking, obesity, age, hypoxia, oxidative stress, inflammation, and so on.34

A sustained systemic inflammatory response and OS are considered as major factors in the progression of these two 
diseases.33 The inflammation of airways can cause harm to pancreatic beta cells and obstruct the signaling pathway of 
insulin, resulting in insulin resistance.40,41 At the same time, the hyperglycemic state can lead to inflammation and 
oxidative stress, resulting in damage to the pulmonary blood vessels.42 Additionally, the damage to the endothelial cells 
in the pulmonary blood vessels can lead to connective tissue proliferation and subsequently reduce pulmonary 
compliance.43 In addition, the advanced glycation end products (AGEs) associated with hyper glycaemia can trigger 
inflammation and attenuate alveolar retraction, thus exacerbating the patient’s ventilatory deficits.44 At the same time, 
diabetic autonomic neuropathy can also dysregulate airway diastolic function.45 Additionally, hypoxia has the potential to 
impact glucose metabolism and insulin sensitivity,29 leading to an increased risk of excessive oxidation and oxidative 
stress. Furthermore, it can disrupt the defense provided by antioxidants as well as antiproteases, and evolve into 
a potential risk factor for diabetes mellitus.33 Interestingly, although corticosteroids can also increase the risk of 
diabetes.46 For instance, corticosteroids, which are commonly used in COPD patients, some studies have reported that 
the risk of diabetes was only significantly increased upon treatment with high-doses of corticosteroids.47,48 However, 
other studies have suggested that the combined use of inhaled corticosteroids (ICS) and statins could increase the risk of 
developing new-onset diabetes.49 Therefore, more long-term observational studies and randomized controlled trials 
should be conducted in the future to assess the potential safety of drug combinations.

For the treatment of COPD cases combined with diabetes, blood sugar control is essential, as it has been linked to immune 
dysfunction.50 Recently, the hypoglycemic drug metformin has received significant attention because of its properties of anti- 
inflammatory and antioxidant. It effectively improves lung outcomes by reducing the production of pro-inflammatory factors 
through the activation of AMP-activated protein kinase (AMPK).51 Furthermore, it promotes the breakdown of inflammatory 
mediators by stimulating autophagy,52 with a primary focus on inhibiting the nuclear factor of kappa B (NF-κB) pathway, 
which is considered to play a crucial role in promoting inflammation.53,54 In addition, metformin can also attenuate oxidative 
stress-induced cytotoxicity and inhibit the inflammatory response in macrophages through an AMPK-dependent pathway.55 

However, the use of metformin still remains controversial. Several large-scale cohort studies have demonstrated that 
metformin can significantly reduce the risk of exacerbation and all-cause mortality in COPD patients.56,57 However, another 
retrospective cohort study suggested that metformin failed to improve the blood glucose elevation caused by COPD in non- 
diabetic patients.58 Hence, additional clinical trials of metformin with stronger evidence are needed to validate its effectiveness 
in delaying progression. Among other oral hypoglycemic agents, thiazolidinedione drugs and dipeptidyl peptidase-4 (DPP-4) 
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inhibitors can substantially attenuate the inflammatory reactions while lowering blood sugar, thereby protecting the lung 
tissues.59,60 Sulfonylureas can reduce risk of acute exacerbation of COPD, bacterial pneumonia and cardiovascular events.61 

However, recently, there has been growing attention on glucagon-like peptide 1 (GLP-1) receptor agonist and sodium-glucose 
cotransporter 2 (SGLT-2) inhibitor. Research suggests that GLP-1 receptor agonists can enhance airway function and reduce 
the risk of exacerbation of COPD.62,63 Additionally, SGLT-2 inhibitors have shown a reduced risk of exacerbating obstructive 
airway disease when compared to DPP-4 inhibitors.64 In addition to medication, reducing sedentary time, increasing exercise, 
and implementing individual nutritional interventions can also effectively improve the quality of life and prognosis of COPD 
patients with diabetes.

COPD and Hematological Diseases
A number of previous studies have shown that high incidence of hypoxia in COPD patients could lead to a compensatory 
increase in erythropoietin (EPO), leading to secondary hyperhemoglobinemia. However, recent studies in China and 
abroad suggest that anemia was also one of the comorbidities of COPD and its incidence rate was even higher than that 
of hyperhemoglobinemia.65,66 It was found that compared to hyperhemoglobinemia, anemia has a greater impact on the 
disease severity and quality of life in COPD patients.67,68 As shown in a 9-year multicenter clinical study in Korea, 
anemia (WHO criteria) can serve as an independent risk factor for mortality in COPD.69 In addition, it has been observed 
that COPD patients affected with anemia had a higher comorbidity burden, especially CVD and MetS,70 which further 
increased their disease burden and risk of death.

Currently, COPD combined with anemia is considered to belong to the anemia of chronic disease (ACD), commonly 
known as “inflammatory anemia”, which is essentially an immune- driven inflammatory response.71,72 Prolonged chronic 
inflammation in COPD patients can significantly weaken the proliferative stimulation response of EPO and shorten the 
lifespan of red blood cells.73 In addition, some inflammatory factors can directly inhibit hypoxia-induced activation of EPO, 
which leads to an increase in OS. These factors also interfere with EPO receptor-mediated signaling pathways, thus inhibiting 
the production of EPO.74 During chronic inflammation, phagocytes have been found to inhibit inflammation by depleting iron 
and affect iron metabolism as well as transport. This is primarily caused by high levels of hepcidin, leading to iron deficiency 
in the body, which evolves into iron deficiency anemia (IDA).75,76 Thus, iron deficiency can affect lung function and disease 
progression in COPD,77,78 forming a vicious circle. Furthermore, since COPD is a chronic wasting disease with malnutrition, 
there may be a deficiency of hematopoietic raw materials,79 resulting in a decrease in red blood cells.

Hemoglobin can transport oxygen to the various tissues and organs. However, the decrease in hemoglobin in anemia 
patients leads to a reduction in oxygen supply capacity. Although the blood oxygen partial pressure is sometimes within 
the normal range, the patient may still be in a state of hypoxia. Therefore, patients with anemia are more likely to develop 
symptoms such as dyspnea, affecting the motor ability and quality of life.67 Therefore, it is important to actively improve 
the hemoglobin level. For clinical improvement of anemia, we generally choose direct blood transfusions, EPO 
injections, and supplementation with hematopoietic raw materials. However, it has been suggested that patients with 
COPD combined with anemia are resistant to EPO due to the inhibitory effect of inflammatory factors on erythroid 
progenitor cells.80 Furthermore, although iron supplementation has been found to be effective in reducing the levels of 
OS in COPD patients, recent studies have further shown that iron therapy could affect the composition of the microbiota 
as well as the distribution of fecal metabolites, to a certain extent, which has a potentially detrimental effect on the 
patients.81,82 It is worth noting that intravenous iron supplementation can be effective in increasing hemoglobin levels 
while reducing gastrointestinal adverse effects compared to oral iron supplementation. This is particularly significant as 
inflammation can impair iron absorption in the gut.83 In addition, the supplementation of essential nutrients like vitamins 
and amino acids plays a pivotal role in facilitating the production of hemoglobin and erythropoiesis, underscoring their 
potential importance. Vitamin C is recognized as a powerful antioxidant, while vitamin D has the potential to exhibit 
anti-inflammatory effects.84,85 Although it is currently unclear whether the effectiveness of treating the inflammation 
response is more effective in the primary disease. There are novel treatment strategies available related to the iron 
regulatory pathway and hypoxia-inducible factor stabilizers for inflammatory anemia, but their efficacy needs to be 
further evaluated in clinical trials.76
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COPD and Locomotor System Diseases
Skeletal muscle dysfunction and osteoporosis are locomotor system comorbidities found in COPD, and the risk of 
incidence is 1.9 times higher than in normal individuals.86 The incidence of reduced muscle mass in COPD patients is 
about 15.5%-34%,87 and it is approximately 38.5% in patients affected with osteoporosis.88 Osteoporosis is a systemic 
metabolic bone disease characterized by a decrease in bone mass and structural deterioration of bone tissue, leading to an 
increase in bone fragility and the risk of fractures.89 In contrast, osteoporosis is mostly asymptomatic in COPD patients 
and is typically only detected when a fracture takes place. Therefore, special attention should be paid to the early 
identification of high-risk patients with COPD combined with osteoporosis.

It has been found that most pathogenic factors can simultaneously affect muscle strength and bone strength in COPD 
patients. In addition to the patient’s low body mass index, malnutrition and decreased exercise tolerance, systemic inflam-
matory responses, OS, hypoxia, intake of hormone drugs and vitamin D deficiency are all considered as potential risk factors, 
increasing bone loss and even leading to fragility fractures.90,91 Furthermore, fractures associated with osteoporosis could 
further increase the poor prognosis of COPD due to lack of exercise and prolonged bed rest, such as deterioration of the lung 
function, poor quality of life, as well as increased hospitalization and mortality rates.92 This can potentially create a vicious 
cycle of these two diseases and places a heavy burden on patients. Under the normal circumstances, bone resorption by 
osteoclasts and bone formation by osteoblasts alternate in bone tissues to maintain the balance of bone mass.93 However, both 
the hypoxic state and systemic inflammation in COPD patients could effectively stimulate the proliferation and differentiation 
of osteoclasts, thus affecting the bone metabolism.94,95 In addition, in patients who smoke, nicotine not only stimulates 
osteoclast activity, but also triggers apoptosis in osteoblasts, thereby further contributing to osteoporosis.96,97 It is important 
not to overlook that COPD patients may suffer from deficiency of Vitamin D due to limited activity, reduced sunlight 
exposure, malnutrition, and the promotion of Vitamin D metabolism by corticosteroids. This deficiency can potentially lead to 
bone loss as a result of the inability to maintain calcium homeostasis.98

In terms of pharmacological treatment, corticosteroid is an effective treatment for COPD, however, the potential 
development of secondary osteoporosis due to prolonged usage should not be ignored.99 Although oral administration has 
been reported to cause apoptosis of bone cells and loss of bone strength,100 there is still controversy regarding the impact of 
inhaled corticosteroids (ICS) on bone strength.91,101 Currently, the GOLD does not explicitly state that using ICS could lead to 
significant negative impacts associated with osteoporosis. However, numerous studies have indicated that the use of ICS raises 
the risk of osteoporosis regardless of the duration of exposure.102 In general, except in patients with COPD in the acute 
exacerbation stage, systemic application of corticosteroids should be avoided to reduce the risk of bone related adverse effects. 
In the treatment of osteoporosis, bisphosphonates have been shown to be effective in the treatment of hormone-related bone 
loss, and are usually combined with calcium and vitamin D.103 In addition, some novel drugs, including denosumab and 
teriparatide, have been found to have more potent effects in improving the bone density, preventing fractures, and have higher 
safety.104–106 Hence, these are expected to become a first-line medication for the treatment of osteoporosis-related 
corticosteroids.107 It has also been suggested that romosozumab, a sclerostin inhibitor that both induces bone formation and 
inhibits bone resorption, could possibly reduce the risk of fracture to a greater extent in comparison to alendronate.108 

Additionally, the use of some antioxidants is considered as a new potential therapeutic direction to prevent and reduce the 
negative effects of OS on bone remodeling and osteoblastic cells.109 However, additional research is necessary in order to 
thoroughly investigate the potential risks associated with them.

COPD and Mental Disorders
The combined nervous system diseases associated with COPD mainly include emotional disorders, cognitive impair-
ments, pulmonary encephalopathy and consciousness disorders. Emotional disorders (eg, anxiety and depression) are the 
most common and easily misdiagnosed. Interestingly, a systematic retrospective study found that the incidence of COPD 
patients developing emotional disorders was approximately three times higher in comparison to the control group.110 

However, the incidence of COPD combined with anxiety and depression has been shown to be between 19.5% −50% in 
China, and the incidence varies between different studies due to various factors, such as sample size, diagnostic tools, and 
disease severity.111,112
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Patients with COPD often find themselves in a vicious cycle of “dyspnea- decreased activity- increased mental symptoms - 
dyspnea exacerbation”.113 However, a variety of factors such as behavior, societal influence, and the illness itself contribute to 
the development of anxiety and depression. In addition, COPD patients suffer from recurrent illness and reduced social 
engagement that perpetuates anxiety/depression, which in turn can increase the risk of acute exacerbation of COPD. In 
addition, to the emotional disorders caused by reduced social participation primarily induced by the degradation of body 
function, this phenomenon could also be related to the influences of hypoxemia and hypercapnia on areas of the brain areas 
involved in regulation of both ventilation and defensive behaviors.114,115 For chronic smokers, long-term inhalation of nicotine 
stimulates the body’s inflammatory response and can cause damage to the glial cells. Consequently, this leads to brain damage 
and the development of mood disorders,116 and potential impact of cigarette smoke on the regulation of neurohormonal 
secretion rhythms can also contribute to mood disorders in patients.117 Moreover, the chronic inflammatory response in COPD 
can also have a direct impact on the central nervous system, including an increase in negative emotions.118 In addition, 
imbalance of inflammatory factors can also increase risk of mood disorders in COPD patients119. Recently, the potential 
relationship between imbalance in immune system response and emotional disorders has also been suggested.120 However, the 
relationship between COPD combined with emotional disorders and immunological mechanisms is complex, and further 
research is still needed for more in-depth exploration.

COPD catalyzes the development of emotional disorders, and emotional disorders can influence both the occurrence and 
development of COPD. Therefore, early intervention should be carried out in patients with COPD, focusing on the impact of 
psychological changes on the development and prognosis of the physical diseases. Currently, the main treatment includes 
pharmacological therapy and non-pharmacological therapy, while non-pharmacological therapy also includes various treat-
ment methods, such as comprehensive pulmonary rehabilitation therapy, psychological therapy and collaborative nursing 
mode.121 Although pulmonary rehabilitation is known to improve mood and provide several other benefits to COPD patients, 
studies have found that it has inconsistent rates of continuation and completion, with only half of participants continuing in 
a rehabilitation center and merely 30% completing the full duration of their treatment.122 Therefore, it is imperative to conduct 
further studies on pulmonary rehabilitation programs aimed at providing adequate support and ensuring participants’ 
successful completion. Additionally, it is crucial to discover viable alternative interventions for patients who are unable to 
participate in routine pulmonary rehabilitation. It is worth noticing that there could be potential interactions between drugs for 
COPD and those for anxiety/depression. Tricyclic antidepressants (TCA) may potentiate other adverse effects of beta-2 
adrenergic agonists and anticholinergic bronchodilators, but tricyclic antidepressants are not considered absolutely contra-
indicated for use in patients with COPD because of the above mentioned interactions.123,124 Therefore, both the efficacy and 
safety of anxiolytic/depressant medications for the treatment of COPD-associated mood disorders still needs to be confirmed 
by more clinical trials. Additionally, considering the potential influence of inflammatory cytokines on depression, the 
emergence of cytokine modulators as a potential treatment for depression in individuals with chronic inflammation chronic 
inflammation125 should be explored. However, it is crucial to conduct more extensive randomized controlled trials with robust 
evidence to thoroughly assess this field. Overall, to minimize the adverse effects of emotional disorders and improve quality of 
life, comprehensive interventions including medication, psychology and rehabilitation are required.

COPD and Digestive System Diseases
Common digestive system comorbidities associated with COPD include gastroesophageal reflux, chronic gastritis, peptic 
ulcer, irritable bowel syndrome and inflammatory bowel disease. Among these, gastroesophageal reflux disease (GERD) 
is a common but frequently overlooked condition, which can markedly increase the frequency of acute exacerbation of 
COPD. This primarily results because of airway irritation and damage from reflux of acidic gastric contents, broncho-
constriction due to the cough reflex triggered by vagal stimulation, bacterial reflux and even bacterial colonization due to 
aspiration.126–128 Similarly, changes in chest pressure due to COPD may increase the risk of GERD. Additionally, 
recurrent coughing in COPD patients can also exacerbate reflux, and the use of receptor agonists commonly prescribed 
for COPD have a diastolic effect on the esophageal sphincter while dilating the bronchial tubes, potentially increasing the 
likelihood of the development of gastroesophageal reflux.129–131 Thus, GERD and COPD can interact with each other. 
However, there remains a lack of comprehensive knowledge regarding the exact causal relationship between them.
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At present, there is a lack of sufficient information on the impact of anti-reflux therapy on COPD, and there is 
ongoing controversy regarding the appropriateness of using acid-inhibitory drugs, specifically proton pump inhibitors 
(PPIs). Several studies have indicated that PPI treatment could potentially exacerbate COPD,132 yet others have 
suggested that the risk of pneumonia was not increased by PPI treatment.133 In addition, some studies have demonstrated 
that acid-suppressing therapy could improve the scores of lung symptom,134 but paradoxically, the lung function of the 
majority of patients does not show significant improvement.135,136 In addition, use of azithromycin has been found to be 
noteworthy as it can promote cholinergic activity to accelerate gastric emptying.137 For the moment, the efficacy and 
safety of PPIs in patients with chronic obstructive pulmonary disease (COPD), as well as the relationship between 
increased gastric acidity and progression of COPD, still need to be studied on a larger scale.

Conclusions
COPD is usually accompanied by one or more comorbidities that interact with each other. Chronic inflammation, oxidative 
stress, hypoxia, and smoking serve as mutual links connecting COPD and comorbidities. Although the mechanisms remain 
elusive and the current guidelines recommend a management according to the principle of single-disease guideline-directed 
medical treatment,1 it’s appropriate to treat them as a whole (Figure 1).138 For almost every patient with COPD, the clinical 
reality is that the disease is a component of multimorbidity. Therefore, we need to find integrated multimorbidity management, 
considering both pharmacological and nonpharmacological strategies. It’s important for every clinician to realize that an 

Figure 1 COPD and multimorbidity. This conceptual framework represents the most important change in disease concept since the Review139 by Decramer and Janssens 
on COPD and comorbidities was published in the first volume of The Lancet Respiratory Medicine, and demands a shift in the management paradigm from an approach that 
focuses on COPD as a single disease of the respiratory system with comorbidities, to one in which COPD is viewed as a component of multimorbidity. (A) Previously 
COPD was seen as a single disease. (B) COPD and different comorbidities have generally gained attention because of the progress in understanding, but they were still 
viewed separately. (C) Patients with COPD and comorbidities should be considered as suffering from a multimorbid state, which should be treated as a whole. 
COPD=chronic obstructive pulmonary disease. FVC=forced vital capacity. 
Note: Reprinted from The Lancet Respiratory Medicine, 11/11, Leonardo M Fabbri, Bartolome R Celli, Alvar Agustí, Gerard J Criner, Mark T Dransfield, Miguel Divo, 
Jamuna K Krishnan, Lies Lahousse, Maria Montes de Oca, Sundeep S Salvi, Daiana Stolz, Lowie E G W Vanfleteren, Claus F Vogelmeier, COPD and multimorbidity: 
recognising and addressing a syndemic occurrence, 1020-1034, Copyright 2023, with permission from Elsevier.138
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effective patient-centered management approach is a more efficient treatment option. So, multi-disciplinary, multi-level, and 
effective research is necessary to thoroughly investigate and develop targeted treatment strategies that are more appropriate for 
COPD and its comorbidities. This strategy can provide strong theoretical support for the management and prevention of these 
conditions. Moreover, the clinicians should also improve their cognitive and diagnostic abilities in management of COPD- 
related comorbidities. They should develop personalized and effective diagnosis and treatment approaches for individual 
patients to optimize their clinical outcomes.
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