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ABSTRACT 

Chronic Obstructive Pulmonary Disease (COPD) is a common chronic 

and progressive disease which is characterized by persistent respiratory 

symptoms and airflow limitation that is due to alveolar abnormalities 

which is not fully reversible. In the past 2 decades there was a 

substantial increase in prevalence and mortality of COPD. Mortality 

rate is six times higher in males when compared to females, however 

the prevalence among females also increasing in smoking. 

Environmental exposures to multiple toxins result in increased risk of 

COPD. The complex interaction between the genes and environmental 

factors which may result in COPD. The progression of COPD can vary 

from different factors which depends on the development of systemic 

complications as well as the different phenotypes and comorbidities. 

some people may not expose to any environmental noxious dust particles but still they 

develop COPD. COPD co- exists with the other chronic medical conditions such as coronary 

artery disease, corpulmonale, Diabetes mellitus, Osteoporosis, Depression, Anxiety, 

pulmonary embolism and muscle wasting are common in COPD, but their prevalence varies 

among the various studies. Co-morbidities increase the risk of exacerbations, reduce the 

quality of life and may increase the risk of mortality. Cardiovascular disease is the common 

comorbidity associated with the COPD. 
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INTRODUCTION 

Chronic Obstructive Pulmonary Disease (COPD) is a chronic and progressive disease which 
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is characterized by persistent respiratory symptoms and airflow limitation that is due to 

alveolar abnormalities which is not fully reversible.
[1]

 COPD includes an anatomical 

condition emphysema, a condition characterized by destruction of alveoli with enlargement 

of air space, chronic bronchitis a clinical condition with chronic cough with sputum and small 

airway disease in which small bronchioles are reduced in number.
[1]

 

 

In the past 2 decades there was a substantial increase in prevalence and mortality of COPD.
[2]

 

Mortality rate is six times higher in males when compared to females, however the 

prevalence among females also increasing in smoking.
[2]

 About 85 to 90% of cases are 

reported due to smoking.
[2]

 Cigarette smoking is the one of the major risk factors for COPD, 

yet in this only about 50% will COPD during their lifetime.
[2]

 Through passive smoking or 

second hand smoking, the children and spouses of smokers are at increased risk of developing 

significant pulmonary dysfunction.
[2]

 

 

Environmental exposures to multiple toxins result in increased risk of COPD (2). COPD is a 

common, preventable and treatable disease and may cause extrapulmonary effects which 

results in disease severity.
[2,3]

 The hereditary deficiency of α1-antitrypsin (AAT) is a best 

documented genetic risk factor for the development of COPD.
[2,3]

 The deficiency α1-

antitrypsin (AAT) accounts for not more than 1% of COPD cases.
[2,3]

 The complex 

interaction between the genes and environmental which may result in COPD.
[3]

 The most 

characteristic symptom of COPD is the chronic and progressive dyspnea.
[3]

 

 

The characteristic feature of COPD is chronic airflow limitation caused by airway disease 

which results in structural changes, destruction of lung parenchyma and narrowing of airways 

that leads to limitation of airflow and dysfunction in mucociliary clearance.
[3]

 Annually three 

million deaths were reported in worldwide.
[3]

 With the increased smoking among the 

population, the prevalence of COPD expected to rise over next 30 years and by 2030 there 

may be over 4.5 million deaths annually.
[3]

 Currently, COPD is the fourth leading cause of 

death among worldwide but it projected to be third leading cause of death by 2020.
[4]

 

 

The progression of COPD can vary from different factors which depends on the development 

of systemic complications as well as the different phenotypes and comorbidities.
[4]

 The 

hospitalization of elder people with COPD have been increasing due to various comorbid 

conditions which include Cor-pulmonale, coronary artery disease, diabetes mellitus, 

osteoporosis, muscle weakness.
[5]
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ETIOLOGY 

The major environmental risk factors the development of COPD is cigarette smoking accounts 

for about 85 to 90%, whereas the development of obstruction of airways is highly variable in 

smokers and non-smokers.
[1,2]

 Smoking cigarettes of packs per year is the most significant 

predictor of FEV1.
[1]

 α1-antitrypsin (α1AT) deficiency is a proven genetic risk factor for 

COPD.
[1-3]

 Along with the cigarette smoking, COPD is considered to be a combination of risk 

factors which results in tissue destruction and lung injury.
[1-3]

 Age and sex may also influence 

COPD which increases with age.
[3]

 

 

In some studies it shows that the smoking is the major risk factor for the development of 

COPD, but the burden of COPD is also increases among the Non-smokers may be due to 

genetic factors or long term exposure to environmental tobacco smoke (passive 

smoking/second-hand smoking), outdoor air pollution from traffic, burning of biomass fuels, 

occupational, pulmonary tuberculosis, low socioeconomic status and infections.
[4,5]

 Whereas 

some people may not expose to any environmental noxious dust particles but still they 

develop COPD.
[5] 

 

Risk Factors Which Influence the Dvelopment and Progression of COPD 

Although, tobacco smoke is the most cause for COPD, there are many risk factors which 

influence the development and Progression of COPD which includes the noxious dust 

particles and hereditary factors.
[5]

 

The risk factors which influence the development and progression of COPD includes: 

 

Smoking Tobacco 

Tobacco smoke which includes the pipe, cigarettes, cigar, water-pipe and other type of 

smoking and environmental tobacco smoke/passive smoke.
[5]

 

 

Indoor and Outdoor Pollutants 

The females are most commonly affected to the indoor air pollutants which results from 

biomass fuel used for cooking and heated in poor ventilated places, whereas outdoor 

pollution have relatively small effect on developing COPD but also contributes to burden of 

inhaled dust particles from traffic and industries.
[6]

 

 

Occupational Exposures 

Which includes inorganic and organic dust particles, chemicals and fuels which released from 
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the industries.
[6]

 

 

INFECTIONS 

Recurrent exposure to respiratory tract infections during childhood which reduces the 

pulmonary functions in adults and may suspectable to various infections which results in 

increased respiratory symptoms.
[7]

 These infections are also responsible for the development 

of exacerbations.
[7]

 

 

Co-Morbidities of COPD 

Often, COPD co-exists with the other chronic medical conditions called as co-morbidities, 

which has a significant impact on the course of disease.
[8]

 The other chronic medical 

conditions which includes the coronary artery disease, corpulmonale, Diabetes mellitus, 

Osteoporosis, Depression, Anxiety, pulmonary embolism and muscle wasting are common in 

COPD, but their prevalence varies among the various studies.
[8]

 

 

These co-morbidities increase the risk of exacerbations, reduce the quality of life and may 

increase the risk of mortality.
[9]

 Whereas some co-morbidities have been associated with 

specific treatments of COPD by the use of inhaled corticosteroids they may develop 

Oropharyngeal candidiasis, or with frequent systemic use of steroids Cushingoid effects.
[10]

 

 

Cardiovascular disease is the common comorbidity associated with the COPD.
[11]

 COPD with 

Gastroesophageal reflux increases the exacerbations and reduce the quality of life of patients 

which results in poor health outcome.
[11]

 

 

Co-morbidities of COPD and Respiratory System 

COPD found to be coexisted with other several respiratory condition which includes Asthma, 

Lung cancer, Pneumonia, Obstructive Sleep Apnea, Pulmonary embolism, Bronchiectasis 

and pulmonary fibrosis that results in the complication in the course of disease of 

patients.
[11,12]

 

 

Pneumonia 

Pneumonia may be responsible for the exacerbations of COPD; However, some studies shows 

that both pneumonia and COPD have sudden onset of symptoms, severity in illness, longer 

duration of hospital stays, more number of hospital admission and leading cause of death.
[12]
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Asthma 

COPD and Asthma both are the chronic obstructive disease which found to be coexisted with 

each other especially in elder patients and their outcome will be worse than diseases 

alone.
[11,12]

 The patient who often diagnosed with coexisting asthma with COPD will have a 

higher obstruction on a spirometry and higher risk of mortality during follow-up.
[12]

 

 

In some cases, it may be difficult to diagnose between the Asthma and COPD who develop 

fixed limitation of airway flow and chronic obstruction of respiratory symptoms.
[13]

 The co-

existence of Asthma with COPD overlap syndrome associated with the increase in the greater 

number of frequent and severe exacerbation and reduced the quality of life when compared to 

only COPD patients.
[13]

 

 

Pulmonary Fibrosis 

Pulmonary interstitial fibrosis and COPD when exist together presented with characteristic 

pulmonary function tests, with relatively normal lung volumes and normal spirometry but 

impaired gas exchange by thickening of alveolar membrane and reduction of vascular 

surface.
[12,13]

 

 

Lung Cancer 

The main cause of mortality and frequently encountered comorbidity in COPD is Lung cancer 

and reported with poorer outcomes.
[13]

 The existence of lung cancer in COPD patients will 

have severe impairment in pulmonary function.
[13]

 The incidence of occurrence of lung 

cancer in COPD is four times higher in COPD when compared to general population.
[13]

 

 

Around 40-70% of population are found to have lung cancer with COPD.
[13]

 Lung cancer 

along with other co-morbidities like Cardiovascular diseases, are the leading cause of death in 

COPD patients with mild to moderate disease, Airway obstruction due to respiratory failure 

becomes predominant in advanced COPD.
[13]

 

 

Bronchiectasis 

Co-existence of COPD with Bronchiectasis may exacerbate the severity of the disease which 

is characterized by the destruction of bronchial airways along with inflammation and chronic 

bacterial infection.
[14]

 Both COPD and Bronchiectasis share a common pathophysiologic 

approach and clinical manifestations.
[14]
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Obstructive Sleep Apnea 

Obstructive sleep apnea is a condition which is characterized by increased resistance of upper 

airway associated with an intermittent decrease or absence of inspiratory air flow, often 

causes sleep awakenings during night.
[15]

 When compared to healthy individuals, the quality 

of sleep is decreased or may worsen in population with COPD.
[15]

 

 

Co-morbidities of COPD and Metabolic Syndrome 

The existence of metabolic syndromes like Type 2 Diabetes mellitus, Obesity with COPD is 

found to be more common when compared to the general population.
[16]

 In both COPD and 

Diabetes mellitus associated with a systemic inflammation marker like IL-6, TNF-α and CRP 

are elevated, which is an important factor.
[16] 

 

Co-Morbidity of Osteoposrosis with COPD 

Among the systemic comorbidities Osteoporosis is the major comorbidity in COPD, the 

relationship between both remains unclear, but recent studies suggest that prevalence is more 

in patients with COPD.
[17]

 Osteoporosis is associated with low body mass index, emphysema, 

reduced bone mineral density and fractures which are common in COPD.
[17]

 

 

Co-Morbidities of COPD in Cardiovascular Diseases 

Cardiovascular disease (CVD) remains the significant and frequent co-morbidity with COPD. 

Ischemic Heart disease, Arrythmias, Heart failure, Peripheral vascular disease and 

Hypertension are considered to be common comorbidities of CVD.
[18]

 

 

Hypertension is most commonly encountered comorbidity in COPD which is associated with 

increased systemic inflammation, reduced physical activity, high dyspnea scores and airflow 

obstruction but not associated with increased mortality.
[19]

 

 

Congestive heart failure and COPD both may have similar risk factors, which includes 

smoking, and common pathophysiological mechanisms and frequently co-exist with each 

other may worsen their prognosis and increased number of hospital admissions.
[20] 

 

COPD and ischemic heart disease (IHD) are both have common risk factors, such as 

exposure to cigarette smoke, older age. Ischemic heart disease is more prevalent among the 

COPD patients.
[21]

 

 

Atrial fibrillation often co-exists with COPD, the severity of COPD is associated with 



Hafeezunnisa et al.                                               World Journal of Pharmaceutical Research 

www.wjpr.net                                Vol 9, Issue 4, 2020. 290 

increased risk for atrial fibrillation/ atrial flutter and ventricular tachycardia.
[22] 

 

OTHER CO-MORBIDITIES 

Anxiety and Depression in COPD 

Anxiety and depression often common and more prevalent among COPD patients and 

associated with a poor prognosis.
[23]

 

 

Anemia in COPD 

Anemia of chronic disease (ACD) often co-existed with the COPD which is associated with 

the major symptoms of anemia include fatigue, dyspnea and these can be related with reduced 

oxygen capacity of blood to tissues.
[24]

 

 

Gastroesophageal Reflux Disease (GERD) in COPD 

Among COPD patients, the prevalence of Gastroesophageal reflux disease is significantly 

higher and one of the potential risk factors for the exacerbation of COPD. The possible 

mechanism which responsible for the exacerbations are not fully understood.
[25]

 

 

CONCLUSION 

Chronic Obstructive Pulmonary Disease (COPD) is a heterogenous and complex disease, 

whereas the more number of patients associated with the pulmonary and extra-pulmonary 

comorbidities. Among these comorbidities some are related with the mortality. These 

comorbidities may not be explained with their risk factors. 

 

ACKNOWLEDGEMENT 

We acknowledged Vijaya Institute of Pharmaceutical Sciences for Women for their valuable 

support and guidance. 

 

CONFLICT OF INTEREST 

We declare that we have no conflict of interest. 

 

REFERENCES 

1. Jameson, Fauci, Kasper, Hauser, Longo, Loscalzo, Harrisons Principles of Internal 

Medicine, 20
th

 edition, Mc Graw Hill Education, 2018. 

2. Joseph T. DiPiro, Robert L. Talbert, Gary C. Yee, Gary R. Matzke, Barbara G. Wells, L. 

Michael Posey, Pharmacotherapy A Pathophysiologic approach, 10
th

 edition, Mc Graw 

Hill Education, 543-554. 



Hafeezunnisa et al.                                               World Journal of Pharmaceutical Research 

www.wjpr.net                                Vol 9, Issue 4, 2020. 291 

3. Global Initiative for Chronic Obstructive Pulmonary Disease, Global Strategy for the 

Diagnosis, Management and Prevention of Chronic Obstructive Pulmonary Disease. 

NHLBI/WHO workshop report. Bethesda, MD: National Heart, Lung and Blood Institute, 

April 2001; Report of 2019. 

4. Tariq Mahmood, Ravindra Kumar Singh, Surya Kant1, Amitabh Das Shukla, Alok 

Chandra, Rajneesh Kumar Srivastava, Prevalence and etiological profile of chronic 

obstructive pulmonary disease in nonsmokers, Lung India, 2017; 34(2): 122-125. 

5. Suzanne C Lareau, Bonnie Fahy, Paula Meek, Angela Wang, Chronic Obstructive 

Pulmonary Disease (COPD), American Thoracic Society, 2019; 199: P1-P2. 

6. E Sapey, R A Stockley, COPD exacerbations 2: Aetiology, Thorax, 2006; 61: 250–258. 

7. A J White, S Gompertz, R A Stockley, Chronic obstructive pulmonary disease 6: The 

aetiology of exacerbations of chronic obstructive pulmonary disease, Thorax, 2003; 58: 

73- 80. 

8. Wissam M. Chatila1, Byron M. Thomashow, Omar A. Minai, Gerard J. Criner1, and Barry 

J. Make, Comorbidities in Chronic Obstructive Pulmonary Disease, Proceedings Of The 

American Thoracic Society, 2008; 5: 549-555. 

9. Bjorn Stallberg, Pedro Teixeira, Coert Blom, Karin Lisspers, Ioanna Tsiligianni, Rachel 

Jordan, Miguel Roman, Nanne Kleefstra, Oleksii Korzh, David Price, Niels Chavannes, 

The prevalence of comorbidities in COPD patients, and their impact on health status and 

COPD symptoms in primary care patients: a protocol for an UNLOCK study from the 

IPCRG, Primary Care Respiratory Medicine, 2016; 16069. 

10. Anant RC Patel, John R Hurst, Extrapulmonary comorbidities in chronic obstructive 

pulmonary disease: state of the art, Expert Review Respiratory Medicine, 2011; 5(5): 

647- 662. 

11. Nese Dursunoglu, Nurdan Kokturk, Ayse Baha, Ahmet Kaya Bilge, Sermin Borekçi, 

Fatma Çiftçi, Makbule Gezmen Karadag, Ebru Çalik Kutukçu, Aysın Noyan, Mehmet 

Polatli, Zeynep Pınar Onen, Sevinç Sarinç, Sema Umut, Esra Uzasla, Ayse Kubat Uzum, 

Oznur Akkoca Yildiz, Comorbidities and their impact on chronic obstructive pulmonary 

disease, Tuberk Toraks, 2016; 64(4): 289-298. 

12. Shambu Aryal, Enrique Diaz-Guzman, David M. Mannio, Epidemiology of comorbidities 

in chronic obstructive pulmonary disease: clusters, phenotypes and outcomes, Italian 

journal of medicine, 2012; 6: 276-284. 

13. Georgios Hillas, Fotis Perlikos, Ioanna Tsiligianni, Nikolaos Tzanakis, Managing 

comorbidities in COPD, International Journal of COPD, 2015; 10: 95–109. 



Hafeezunnisa et al.                                               World Journal of Pharmaceutical Research 

www.wjpr.net                                Vol 9, Issue 4, 2020. 292 

14. Jordan Minov, Saso Stoleski, Dragan Mijakoski, Kristin Vasilevska, Aneta Atanasovska, 

Exacerbations in COPD Patients with Bronchiectasis, Medical Sciences, 2017; 5(7): 1of 

10. 

15. Brian Mieczkowski, Michael e ezzie, Update on obstructive sleep apnea and its relation to 

COPD, International Journal of COPD, 2014; 9: 349–362. 

16. Dukhabandhu Naik, Anjali Joshi, Thomas Vizhalil Paul, Nihal Thomas, Chronic 

obstructive pulmonary disease and the metabolic syndrome: Consequences of a dual threat, 

Indian Journal of Endriconology and Metabolism, Sep-Oct, 2014; 18(5): 608–616. 

17. Daisuke Inoue, Reiko watanabe, Ryo Okazaki, COPD and osteoporosis: links, risks, and 

treatment challenges, International Journal of COPD, 2016; 11: 637–648. 

18. Don D. Sin, William MacNee, Chronic Obstructive Pulmonary Disease and Cardiovascular 

Diseases: A “Vulnerable” Relationship, American Journal of Respiratory And Critical 

Care Medicine, 2013; 187: 2-4. 

19. Schonhofer B, Wenzel M, Geibel M, Köhler D. Blood transfusion and lung function in 

chronically anemic patients with severe chronic obstructive pulmonary disease. Critical 

Care Medicine, 1998; 26(11): 1824–1828. 

20. Eriksson B, Lindberg A, Muellerova H, Rönmark E, Lundbäck B. Association of heart 

diseases with COPD and restrictive lung function – results from a population survey. 

Respiratory Medicine, 2013; 107(1): 98–106. 

21. Barnes PJ, Celli BR. Systemic manifestations and comorbidities of COPD. European 

Respiratory Journal, 2009; 33: 1165-85. 

22. Huang B, Yang Y, Zhu J, et al. Clinical characteristics and prognostic significance of 

chronic obstructive pulmonary disease in patients with atrial fibrillation: results from a 

multicenter atrial fibrillation registry study. J Am Med Dir Assoc, 2014; 15(8): 576–581. 

23. Nicola A. Hanania, Hana Mullerova, Nicholas W. Locantore, Jorgen Vestho, Micheal L. 

Watkins, Emiel F. M. Wouters, Stephen I. Rennard, Amir Sharafkaneh, Determinants of 

depression in the ECLIPSE chronic obstructive pulmonary disease cohort, American 

journal of Respiratory and Critical care medicine, 2011; 183(5): 604-611. 

24. Ferrari M, Manea L, Anton K, Bruzzone P, Meneghello M, Zamboni F. Anemia and 

hemoglobin serum levels are associated with exercise capacity and quality of life in chronic 

obstructive pulmonary disease. BMC Pulmonary Medicine, 2015; 15: 58. 

25. Smith MC, Wrobel JP. Epidemiology and clinical impact of major comorbidities in patients 

with COPD. International Journal of COPD, 2014; 9: 871-88. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Naik%20D%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=25285275
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joshi%20A%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=25285275
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paul%20TV%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=25285275
https://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20N%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=25285275

