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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is an ongoing and gradually worsening respiratory disorder that is characterized by the limitation of air flow and inflammation of the airways. It stands as one of the major causes of respiratory-related illnesses and deaths worldwide and gives rise to a huge burden on the healthcare system. The disease presents itself with such symptoms as shortness of breath, cough with phlegm, and decreased ability to perform physical activities.[1,2] Many times, COPD is also accompanied by several coexisting health problems, such as heart and blood vessel diseases, diabetes and other metabolic disorders, and anemia, which can make the patient's condition even worse. A good grasp of these coexisting conditions will be very helpful in patient management, minimizing hospitalizations, and ensuring good quality of life.[3]
Anemia is routinely seen in COPD but not commonly recognized as a comorbidity, influencing up to 40% of patients in different population groups and by different diagnostic criteria. The case of IDA primarily leads to tiredness, less physical activity, and more pronounced breathlessness, which are the factors that determine the patient's functional status and consequently their quality of life.[4,5] The complex development of anemia in COPD is a combination of factors such as chronic inflammation, disturbed iron metabolism, poor diet, and other diseases like chronic kidney disease. IDA is usually neglected as a problem because its symptoms are very similar to those of COPD; this fact highlights the necessity for a routine hemoglobin and iron indices check-up for these patients.[6]
Iron deficiency is identified as the main reason of anemia and is produced by a combination of decreased iron intake, difficulty of absorption, and chronic blood loss. In the case of COPD, the systemic inflammation associated with the disease increases hepcidin hormone levels which in turn limit iron absorption and its availability from the store, thus resulting in functional iron deficiency. Iron deficiency anemia (IDA) has its share in the exacerbation of COPD symptoms, thus increasing the tiredness of the patient, the shortness of breath, and the intolerance to physical activities which in turn can lead to worse prognosis as well as more healthcare utilization.[7,8] Therefore, it becomes important to identify and treat iron deficiency at an early stage. Research has proven that iron deficiency correction leads to improvement in hemoglobin levels, exercise tolerance, and quality of life in individuals with COPD, thus highlighting the clinical importance of this comorbidity.[9,10]
The association of COPD with anemia, however, the occurrence of iron deficiency anemia among hospital-based COPD patients, especially in India, is not well documented. Finding the prevalence and studying its relationship with the severity of COPD and clinical manifestations can help in specifying interventions. This research intends to find out the prevalence of iron deficiency anemia in COPD patients and also to evaluate its impact on clinical characteristics, symptom burden, and laboratory parameters, thus shedding light on the proper patient management strategies that would result in better outcomes and quality of life in this particular group.[11,12]
MATERIALS AND METHODS
Study Design and Setting: This was a cross-sectional observational study conducted over a period of 6 months in the Pulmonology and Medicine departments of a tertiary care hospital. 
Study Population: A total of 80 patients diagnosed with COPD were included in the study. Patients were recruited consecutively from the outpatient department and inpatient wards.

Inclusion Criteria

· Adults aged ≥40 years.

· Diagnosed with COPD according to GOLD criteria, confirmed by spirometry (post-bronchodilator FEV1/FVC ratio <0.70).

· Clinically stable patients who had no acute exacerbation in the last 4 weeks.

Exclusion Criteria

· Patients with acute exacerbations of COPD or respiratory infections.

· History of hematological disorders (e.g., thalassemia, sickle cell anemia).

· Chronic kidney disease, liver disease, or malignancy.

· Patients who received blood transfusions in the past 3 months.

· Pregnant or lactating women.

Complete study process: This cross-sectional study included 80 COPD patients attending a tertiary care hospital. After obtaining informed consent, demographic data, medical history, and clinical symptoms were recorded. COPD severity was assessed using spirometry according to GOLD criteria. Blood samples were collected to measure hemoglobin, serum ferritin, serum iron, total iron-binding capacity, and transferrin saturation. Patients with low hemoglobin (males <13 g/dL, females <12 g/dL) and evidence of iron deficiency were classified as having iron deficiency anemia. Data were analyzed using descriptive statistics, and associations between anemia and clinical parameters were evaluated to determine the prevalence and impact of iron deficiency in COPD patients.

RESULTS
1. Demographic Characteristics

Table 1: Demographics of COPD Patients (n=80).
	Characteristic
	Category
	Number of Patients
	Percentage (%)

	Age (years)
	40–50
	16
	20

	
	51–60
	30
	37.5

	
	61–70
	26
	32.5

	
	>70
	8
	10

	Sex
	Male
	46
	57.5

	
	Female
	34
	42.5

	Area of Residence
	Urban
	42
	52.5

	
	Rural
	38
	47.5


The study population included 80 COPD patients, predominantly males (57.5%) aged 51–70 years (70%). Slightly more than half were from urban areas (52.5%), indicating a balanced representation of age, sex, and residential distribution, which is essential for assessing anemia prevalence across demographic subgroups.

2. COPD Characteristics

Table 2: Clinical Features and History of COPD Patients.
	Characteristic
	Number of Patients
	Percentage (%)

	Symptoms
	Dyspnea
	70

	
	Cough
	65

	
	Fatigue
	51

	Duration of COPD
	<5 years
	30

	
	5–10 years
	36

	
	>10 years
	14

	Past Medications
	Inhaled bronchodilators
	60

	
	Corticosteroids
	42

	
	Combination therapy
	20


The study population included 80 COPD patients, predominantly males (57.5%) aged 51–70 years (70%). Slightly more than half were from urban areas (52.5%), indicating a balanced representation of age, sex, and residential distribution, which is essential for assessing anemia prevalence across demographic subgroups.

3. Laboratory Parameters

Table 3: Laboratory Findings of COPD Patients.
	Parameter
	Mean ± SD
	Reference Range

	Hemoglobin (g/dL)
	12.6 ± 1.8
	Males: 13–17, Females: 12–16

	Hematocrit (%)
	36.8 ± 4.5
	36–48

	MCV (fL)
	82 ± 7
	80–100

	MCH (pg)
	28 ± 3
	27–33

	RBC Count (million/µL)
	4.4 ± 0.6
	4.2–5.4

	Serum Ferritin (ng/mL)
	45 ± 25
	30–300

	Serum Iron (µg/dL)
	60 ± 22
	50–170

	TIBC (µg/dL)
	350 ± 60
	250–450

	Transferrin Saturation (%)
	22 ± 7
	20–50


Laboratory analysis showed mean hemoglobin of 12.6 g/dL and serum ferritin of 45 ng/mL, with variations indicating some patients had iron deficiency. Other parameters, including TIBC and transferrin saturation, further characterized iron status, providing a baseline to identify iron deficiency anemia in COPD patients.

4. Prevalence of Iron Deficiency Anemia (IDA)

Table 4: Prevalence of IDA in COPD Patients (based on lab values).
	Criteria
	Number of Patients
	Percentage (%)

	IDA (low Hb + low ferritin or transferrin saturation)
	28
	35

	Non-IDA
	52
	65


Iron deficiency anemia was present in 28 patients (35%), diagnosed based on low hemoglobin and iron indices. The remaining 52 patients (65%) were non-anemic. This prevalence underscores the clinical significance of screening for iron deficiency in COPD to manage fatigue and improve functional outcomes.
5. IDA and COPD Severity

Table 5: Correlation of IDA with COPD Severity.
	COPD Severity
	Total Patients
	IDA Patients
	Percentage (%)

	Mild
	14
	5
	35.7

	Moderate
	38
	14
	36.8

	Severe
	22
	9
	40.9

	Very Severe
	6
	0
	0


IDA was more prevalent in moderate and severe COPD patients, suggesting that iron deficiency may worsen with increasing disease severity.

6. Symptoms in IDA vs Non-IDA Patients

Table 6: Clinical Symptoms in Patients with and without IDA.
	Symptom
	IDA Patients (n=28)
	Non-IDA Patients (n=52)

	Fatigue
	24
	27

	Dyspnea on exertion
	22
	32

	Reduced exercise tolerance
	20
	28


Patients with IDA had higher prevalence of fatigue, dyspnea, and reduced exercise tolerance, highlighting the clinical impact of anemia in COPD.

7. Laboratory Comparison: IDA vs Non-IDA Patients

Table 7: Laboratory Parameters by Anemia Status.
	Parameter
	IDA Patients (n=28)
	Non-IDA Patients (n=52)

	Hemoglobin (g/dL)
	10.2 ± 1.1
	13.5 ± 0.9

	Hematocrit (%)
	31.4 ± 3.2
	40.1 ± 2.8

	Serum Ferritin (ng/mL)
	18 ± 7.5
	65 ± 22

	Serum Iron (µg/dL)
	35 ± 12
	78 ± 15

	TIBC (µg/dL)
	425 ± 55
	320 ± 48

	Transferrin Saturation (%)
	15 ± 5
	30 ± 8


Laboratory parameters confirm significant iron deficiency in anemic patients, with lower hemoglobin, ferritin, and iron, and higher TIBC compared to non-anemic patients.

DISCUSSION

According to our study, the prevalence of IDA in COPD patients was 35%, which corresponds to the results of Pandey et al. (2018) that reported a prevalence of 31.6% in a comparable group. The mentioned prevalence is in line with the range noted in other studies, which reported 10% to 43%, varying with the applied diagnostic criteria. The differences in the prevalence rates between studies could be due to the variety of population traits, modes of diagnosis, and stages of the illness among the patients. Our finding of a higher prevalence indicates that the problem of routine screening for IDA in COPD patients to reduce the risks associated with IDA deserves to be more focused on.[13]
Iron deficiency anemia (IDA) is more common in individuals suffering from moderate to severe chronic obstructive pulmonary disease (COPD). This finding is in line with that of Hardang et al. (2024), who reported that iron deficiency was more prominent in patients with advanced COPD. Besides, the patients with IDA in our research complained of more fatigue, breathlessness, and severity of exercise limitation, which agrees with the conclusion drawn by Silverberg et al. (2014) who pointed a direct connection between anemia and dyspnea as well as poor exercise performance in COPD patients. DOI These symptoms are responsible for a lower quality of life and higher health care costs, as they require more medical attention.[14,15]
Patients with IDA showed a remarkable decrease in the levels of hemoglobin, hematocrit, serum ferritin, and serum iron, accompanied by an increase in total iron-binding capacity (TIBC), in relation to non-IDA patients. These laboratory results fit the IDA diagnostic criteria and are in agreement with the pathophysiological mechanisms of anemia in chronic diseases. The inflammatory factor in COPD causes to the rise of hepcidin levels which in turn reduces iron absorption and utilization making it a contributor to IDA.[16]
The connection of IDA with higher morbidity in COPD patients underlines the necessity for multifaceted handling of the situation. Our research was not aimed at mortality assessment but prior studies revealed that anemic COPD patients are likely to suffer from higher mortality and morbidity that include hospitalization and healthcare costs, etc. Physicians should mainly correct iron deficiency via oral or IV iron supplements, tackle causes that are such as inflammation or nutritional deficiencies, and have regular checks of hemoglobin and iron indices. Early diagnosis and treatment of IDA could greatly benefit clinically and improve the patient’s quality of life in case of COPD.[17]
CONCLUSION

This study highlights that iron deficiency anemia (IDA) is a prevalent comorbidity in COPD patients, affecting 35% of the study population. IDA was more common in male patients and those with moderate-to-severe COPD, and was associated with increased fatigue, dyspnea, and reduced exercise tolerance, reflecting its impact on patients’ functional status and quality of life. Laboratory assessments confirmed true iron deficiency, with significantly lower hemoglobin, ferritin, and serum iron, along with elevated total iron-binding capacity. These findings emphasize the importance of routine screening for IDA in COPD patients and prompt management through iron supplementation and nutritional optimization. Early identification and treatment may improve symptoms, enhance exercise capacity, and reduce morbidity, supporting better overall patient care.

REFERENCES

1. Rossi A, Butorac-Petanjek B, Chilosi M, Cosío BG, Flezar M, Koulouris N, Marin J, Miculinic N, Polese G, Samaržija M, Skrgat S, Vassilakopoulos T, Vukić-Dugac A, Zakynthinos S, Miravitlles M. Chronic obstructive pulmonary disease with mild airflow limitation: current knowledge and proposal for future research - a consensus document from six scientific societies. Int J Chron Obstruct Pulmon Dis., 2017 Aug 29; 12: 2593-2610. 
2. Bollmeier SG, Hartmann AP. Management of chronic obstructive pulmonary disease: A review focusing on exacerbations. Am J Health Syst Pharm., 2020 Feb 7; 77(4): 259-268.

3. Dhamane AD, Moretz C, Zhou Y et al. COPD exacerbation frequency and its association with health care resource utilization and costs. Int J Chron Obstruct Pulmon Dis., 2015; 10: 2609-18.
4. Sarkar M, Rajta PN, Khatana J. Anemia in chronic obstructive pulmonary disease: Prevalence, pathogenesis, and potential impact. Lung India., 2015; 32: 142–51.

5. Boutou AK, Stanopoulos I, Pitsiou GG, Kontakiotis T, Kyriazis G, Sichletidis L, et al. Anemia of chronic disease in chronic obstructive pulmonary disease: A case-control study of cardiopulmonary exercise responses. Respiration, 2011; 82: 237–45.

6. Pizzini A, Aichner M, Sonnweber T, Tancevski I, Weiss G, Löffler-Ragg J. The Significance of iron deficiency and anemia in a real-life COPD cohort. Int J Med Sci., 2020 Aug 19; 17(14): 2232-2239.
7. Rimal S, Das SK, Basnet A, Rauniyar TP, Pandey KR, Kuikel S. Prevalence and clinical impact of anemia in patients diagnosed with chronic obstructive pulmonary disease: A cross-sectional study. Health Sci Rep., 2023 Jun 27; 6(6): e1371. 

8. Sangeetha T, Anand AV, Begum TN. Assessment of Inter-relationship between Anemia and COPD In Accordance with Altitude. Open Respir Med J., 2022 Sep 22; 16: e187430642206270. 
9. Garcia-Pachon E, Padilla-Navas I. The Impact of Anemia on Long-Term Mortality in Hospitalized Patients with Exacerbation of Chronic Obstructive Pulmonary Disease. Int J Chron Obstruct Pulmon Dis., 2024 Oct 9; 19: 2229-2237.

10. Cireli E, Mertoğlu A. The impact of anemia on the mortality of COPD patients hospitalized for acute exacerbation resulting in respiratory failure. Monaldi Arch Chest Dis. 2022 Aug 9; 93(2).
11. Moum B, Lindgren S. Iron Deficiency and Iron Deficiency Anemia in Chronic Disease-Common, Important, and Treatable. J Clin Med., 2025 Jun 26; 14(13): 4519.

12. Yohannes AM, Ershler WB. Anemia in COPD: a systematic review of the prevalence, quality of life, and mortality. Respir Care, 2011 May; 56(5):      644-52. 

13. Pandey, Sarika; Garg, Rajiv; Kant, Surya; Gaur, Priyanka1. Chronic Obstructive Pulmonary Disease with Anemia as Comorbidity in North Indian Population. Advanced Biomedical Research, 7(1): 152.
14. Hardang IM, Søyseth V, Kononova N, Hagve TA, Einvik G. COPD: Iron Deficiency and Clinical Characteristics in Patients With and Without Chronic Respiratory Failure. Chronic Obstr Pulm Dis. 2024 May 29; 11(3): 261-269.

15. Silverberg DS, Mor R, Weu MT, Schwartz D, Schwartz IF, Chernin G. Anemia and iron deficiency in COPD patients: prevalence and the effects of correction of the anemia with erythropoiesis stimulating agents and intravenous iron. BMC Pulm Med., 2014 Feb 24; 14: 24. 

16. Robalo Nunes A, Tátá M. The impact of anaemia and iron deficiency in chronic obstructive pulmonary disease: A clinical overview. Rev Port Pneumol, 2017 May-Jun; 23(3): 146-155.

17. Alisamir M, Ebrahimi M, Rahim F. Anemia in chronic obstructive pulmonary disease: A systematic review. Respir Investig. 2022 Jul; 60(4): 510-52.
IJMPR, 2025, 9(11), 48-52                                                                                                 ISSN: 2319-5878


 





INTERNATIONAL JOURNAL OF 


MODERN PHARMACEUTICAL RESEARCH





www.ijmpronline.com





Research Article


Impact Factor: 6.669


Coden USA: IJMPR3





ABSTRACT


Background: Iron deficiency anemia (IDA) is a common comorbidity in chronic obstructive pulmonary disease (COPD) and can exacerbate symptoms and reduce functional capacity. This study aimed to evaluate the prevalence of IDA in COPD patients and its association with disease severity, clinical symptoms, and laboratory parameters. Methods: A cross-sectional observational study was conducted in 80 COPD patients. Data on demographics, COPD characteristics (symptoms, duration, prior medications), and laboratory parameters (hemoglobin, hematocrit, serum ferritin, serum iron, TIBC, transferrin saturation) were collected. IDA prevalence and its correlation with COPD severity and symptom burden were analyzed. Results: IDA was present in 28 patients (35%), predominantly in males and those with moderate-to-severe COPD. Patients with IDA had higher fatigue, dyspnea, and reduced exercise tolerance. Laboratory analysis confirmed iron deficiency with lower hemoglobin, ferritin, and serum iron, and elevated TIBC. Conclusion: IDA is a significant comorbidity in COPD, adversely affecting symptoms and functional capacity. Routine screening and management of iron deficiency may improve patient outcomes and quality of life.
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