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Abstract- Background & Method:  Microalbuminuria (MAB) is a sensitive marker of cardiovascular risk. MAB is believed 

to reflect a state of generalized endothelial dysfunction, and therefore it is an emerging therapeutic target for primary 

prevention strategies. Microalbuminuria can be present in COPD patients due to hypoxemia. The aim of the study was to 

know aassociation between microalbuminuria and severity of COPD at a tertiary care hospital. Patients with COPD who 

had fulfilled inclusion and exclusion criteria were included in study. They were divided into four GOLD different groups, 

namely A, B, C and D based on the COPD assessment (CAT) score and number of exacerbations. A CAT score of more than 

10 was denoted a patient as having more symptoms and a history of exacerbations of 2 or more than 2 in a year was` denoted 

as patient having more risk of COPD and urine albumin creatinine ratio was taken. 

Result: Among 138 microalbuminuria cases 42% were among mmrc grade-4, 26.1% were in mmrc grade-3, 27.5% were 

among mmrc grade-2 and 4.3% were in mmrc grade 1. In 10 cases with absent microalbuminuria 70% were in grade-2. 

Association was tested using chi square test and it statistically significant (p=0.002). Among 138 microalbuminuria cases 

40.5% had GOLD group -D,8.1% had GOLD group c,21.6% had group GOLD B, and 29.7% had GOLD group A and all 

of the cases in 10 cases with absent microalbuminuria had GOLD group A. Association was tested using chi square test and 

it statistically significant (p<0.001). 

Conclusion: The results of this study specify a solid association between microalbuminuria and increasing severity in COPD 

patients. Therefore, COPD patients should undergo routine microalbuminuria screening because it increases the risk of 

endothelial injury, which plays a major role in the pathogenesis of Cor Pulmonale. The determination of microalbuminuria 

is simple and inexpensive.  
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Study Designed: Cross-sectional Observational Study. 

 

INTRODUCTION  

Chronic obstructive pulmonary disease (COPD) is a common, preventable and treatable disease that is characterized by persistent 

respiratory symptoms and airflow limitation that is due to airway and/or alveolar abnormalities usually caused by significant 

exposure to noxious particles or gases and influenced by host factors including abnormal lung development(1). 

As per World Health Organization (WHO), the third leading cause of mortality in the world by 2030 will be chronic obstructive 

pulmonary disease (COPD)(2). In COPD, inhaled particles and gases lead to chronic inflammation of the airways with airflow 

limitation, which is not fully reversible(3). 

COPD is a disease having systemic inflammation. Circulating pro-inflammatory cytokines and C-reactive protein (CRP) are 

important label of systemic inflammation. Cardiovascular disease is most common cause of death in COPD(4–6). The likelihood 

of identifying cardiovascular subclinical abnormalities in patients with COPD during daily clinical practice strongly depends on the 

diagnostic techniques used. The widespread use of sensitive diagnostic tests, such as ultrasound scan and a new generation of 

computed tomography (CT) scans, are good options(5) . Recent studies have shown an association between lower FEV1 and 

emphysema severity with arterial stiffness (6) and endothelial dysfunction (7). Also, vascular alterations, measured from the cross-

sectional area of small pulmonary vessels by CT scan, correlate with the magnitude of pulmonary hypertension(8) . However, 

because of the high prevalence of COPD, these investigations may not always be practical in the general population for both logistic 

and economical reasons. 

The discovery of novel biomarkers to help identify cardiovascular risk in patients with COPD could help individualize therapy for 

that particular phenotype. Ideally, the biomarker should be inexpensive, noninvasive, and easily available. C-reactive protein (CRP) 

is one such biomarker and increased serum levels of CRP have been related to increased cardiovascular death in mild to moderate 

COPD (9). However, this finding was described only in epidemiological cohorts and was not replicated in patients with more severe 

disease. In addition, CRP appears not to provide additional prognostic information beyond traditional risk factors in the general 

population (10) . 

Microalbuminuria (MAB) is a sensitive marker of cardiovascular risk(11) . The presence of MAB is consistently associated with 

arterial stiffness assessed by pulse wave velocity and worse cardiovascular outcomes in patients with diabetes and hypertension, 

but most importantly in the general population (12). MAB has a stronger association with cardiovascular events and mortality than 
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CRP(13) . MAB is believed to reflect a state of generalized endothelial dysfunction, and therefore it is an emerging therapeutic 

target for primary prevention strategies. 

Chronic renal failure (CRF) rises in prevalence with age and is frequently associated with chronic diseases such as congestive heart 

failure and diabetes mellitus. When present as a comorbidity, CRF carries negative prognostic implications and impacts the 

therapeutic strategy(14) . It is unknown to which extent COPD is associated with CRF and the relationship between renal failure 

and COPD is largely undescribed. A proportion of patients with COPD has a reduced muscular mass, and thus, serum creatinine 

might be falsely low as the result of decreased creatine release. Also, CRF may be associated with normal serum creatinine 

concentration, a condition known as unrecognized or concealed CRF. It is diagnosed by glomerular filtration rate (GFR) < 60 

mL/min/1.73 m2. 

 

Material & Method 

The cross sectional study was conducted among 148 COPD patients attended to opd or admitted as ipd patients at DR.BRAMH 

RAIPUR(C.G.) from December2021-december 2022. 

Patients with COPD who had  fulfilled inclusion and exclusion criteria were included in study. They were divided into four different 

groups, namely A,B,C and D based on the COPD assessment (CAT) score and number of exacerbations. 

A CAT score of more than 10 were denoted a patient as having more symptoms and a history of exacerbations of 2 or more than 2 

in a year were denoted as patient having more risk of COPD. 

 

• Group A included patients having less symptoms and less risk, 

•  Group B had patients of more symptoms, Less risk. 

• Group C had patients of more risk, less symptoms . 

• Group D had patients of more symptoms and more risk. 

All subjects was evaluated by taking a detailed clinical history 

 

INCLUSION CRITERIA 

All diagnosed patients of COPD in department of respiratory medicine who were given written informed consent. 

 

EXCLUSION CRITERIA 

• Patients who were not given consent 

• Patients with chronic history of heart failure and liver cirrhosis  

• Pregnant women 

• Patients who were suffering from urinary tract infection 

• Patient Living with Human Immunodeficiency Virus 

• Diabetes mellitus 

• Ischemic heart disease 

 

Statistical methods: 

For test of significance, chi-square test is used. P-value less than 0.05 were considered statistically significant. Data was entered in 

MS excel sheet and analyzed using SPSS software. 

 

RESULTS: 

 

Table 1: Age distribution among study subjects 

 
The mean age of study subjects was 60.62 ±11.19 years. Maximum 35.81% were b/w 56-65 years followed by 26.35% b/w 66-75 

years, 21.62% b/w 46-55 years. 

. 

 

http://www.ijsdr.org/


ISSN: 2455-2631                                                  April 2023 IJSDR | Volume 8 Issue 4 
 
 

IJSDR2304304 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  1969 

 

Table 2: Microalbuminuria among study subjects 

 
Among study subjects, microalbuminuria was present was in 93.24% study subjects and was absent in 6.76% of study subjects. 

 

Table 3: Association b/w mMRC and UACR among study subjects 

 
 

Among 138 microalbuminuria cases 42% were among mmrc grade-4, 26.1% were in grade-3 , 27.5% were among grade-2 and 

4.3% were in grade 1 . In 10 cases with absent microalbuminuria 70% were in grade-2. Association was tested using chi square test 

and it statistically significant (p=0.002). 

 

Table 4: Association b/w smoking index and UACR among study subjects 

 
Among 138 microalbuminuria cases 30.4% were in smoking index-3, 22.5% were in index-2 and 16.7% were among index-4. In 

10 cases with absent microalbuminuria 60% were in index-1. Association was tested using chi square test and it statistically 

significant (p<0.001). 

 

DISCUSSION 

This study was designed to evaluate and investigate the relationship of MAB in patients with COPD and to correlate it with different 

stages of COPD. In the present cross-sectional study, during the study period, one hundred forty-eight subjects were enrolled. It 

further evaluated the association of microalbuminuria with smoking index, exacerbation in the last one year, CAT score, gold 

criteria and BMI.  
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The mean age of the study subjects was around sixty years and approximately eighty percent of them were males which is similar 

to the findings of the cross-sectional study conducted by Gupta et al., Kumar et al., and Ghobadi et al. (15) The prevalence among 

males can be explained in the context that the main confounding factors like tobacco usage, occupational exposure is more among 

males. COPD was given as the most probable diagnosis significantly more often for the male case scenario than for the female. (16) 

In a similar study conducted in Spain, COPD was also more likely to be the primary diagnosis for men than women. In contrast 

females with COPD will present differently, may have a different pattern of comorbidities, and may have improved survival after 

acute exacerbations. (17)Shambhu Aryal et al., studied the gender differences in COPD and concluded that female gender was 

associated with lung function reduction and more severe disease in patients with COPD with early onset of disease or low smoking 

exposure.  

The main symptoms among COPD patients in our study were the presence of cough with expectoration, shortness of breath on 

exertion and chest pain which is similar to the findings of the study conducted worldwide. Subjects with COPD in all categories 

according to GOLD’s criteria were included in the study, microalbuminuria was present in more than ninety percent of the study 

subjects; which is similar to the findings of the research carried out by Bozkus et al. (18) Similar research by Casanova et al. 

demonstrated that the incidence of microalbuminuria was high in subjects with stable COPD and was associated with hypoxemia 

independently of the other cardiovascular risk factors. Similar results were obtained by Bulcun et al. where microalbuminuria was 

also associated with the severity of the disease.  

In the present study most COPD subjects with microalbuminuria were at GOLD stages II, III and IV, whereas those with no 

microalbuminuria were at GOLD stage I and the difference was statistically significant which is similar to the finding of Celli et al. 

(19) This could be explained by impaired lung function, including COPD, which has been associated with increased systemic 

arterial stiffness. Given the relationship between abnormal lung function and arterial stiffness, an increase in arterial stiffness could 

lead to increased kinetic energy transmission to the distal microcirculation, thus resulting in microvascular damage. Emerging 

evidence demonstrates that the degree of air-flow limitation is poorly predictive of dyspnea and quality of life. Therefore, the 

classification of severity groups, as described by the GOLD committee, has moved away from a linear approach based only on the 

degree of airway limitation to a 2-dimensional evaluation that includes both the risk and symptom assessment. Modified Medical 

Research Council(MMRC) dyspnea scale scores were 3 and 4 in COPD subjects with microalbuminuria, and the scores were 1 and 

2 in COPD subjects without microalbuminuria. This was considered to be due to the increased endothelial damage caused by 

hypoxia in subjects with grade III and IV dyspnea leading to microalbuminuria. 

 

CONCLUSION  

The results of this study specify a solid association between microalbuminuria and severity of COPD patients. Therefore, COPD 

patients should undergo routine microalbuminuria screening as it can be used as marker for severity of disease and it predicts the 

risk of endothelial injury, which plays a major role in the pathogenesis of Cor Pulmonale. The determination of microalbuminuria 

is simple and inexpensive.  

 

REFERENCES: 

1. 2022 GOLD Reports [Internet]. Global Initiative for Chronic Obstructive Lung Disease - GOLD. [cited 2022 Nov 22]. Available 

from: https://goldcopd.org/2022-gold-reports/  

2.  Raherison C, Girodet PO. Epidemiology of COPD. Eur Respir Rev. 2009 Dec 1;18(114):213–21.  

3.  Barnes PJ, Celli BR. Systemic manifestations and comorbidities of COPD. Eur Respir J. 2009 May 1;33(5):1165–85.  

4.  R. Anthonisen N, A. Skeans M, A. Wise R, Manfreda J, E. Kanner R, E. Connett J, et al. The Effects of a Smoking Cessation 

Intervention on 14.5-Year Mortality. Ann Intern Med [Internet]. 2005 Feb 15 [cited 2022 Nov 21]; Available from: 

https://www.acpjournals.org/doi/10.7326/0003-4819-142-4-200502150-00005  

5. Sin DD, Anthonisen NR, Soriano JB, Agusti AG. Mortality in COPD: role of comorbidities. Eur Respir J. 2006 Dec 

1;28(6):1245–57.  

6.  Dahl M, Vestbo J, Lange P, Bojesen SE, Tybjærg-Hansen A, Nordestgaard BG. C-reactive Protein As a Predictor of Prognosis 

in Chronic Obstructive Pulmonary Disease. Am J Respir Crit Care Med. 2007 Feb 1;175(3):250–5.  

7.  Keane WF, Eknoyan G. Proteinuria, albuminuria, risk, assessment, detection, elimination (PARADE): a position paper of the 

National Kidney Foundation. Am J Kidney Dis Off J Natl Kidney Found. 1999 May;33(5):1004–10.  

8.  Marshall SM. Screening for microalbuminuria: which measurement? Diabet Med J Br Diabet Assoc. 1991 Oct;8(8):706–11.  

9.  Cogo A, Ciaccia A, Legorini C, Grimaldi A, Milani G. Proteinuria in COPD Patients With and Without Respiratory Failure. 

CHEST. 2003 Feb 1;123(2):652–3.  

10. Barr RG, Mesia-Vela S, Austin JHM, Basner RC, Keller BM, Reeves AP, et al. Impaired Flow-mediated Dilation Is Associated 

with Low Pulmonary Function and Emphysema in Ex-smokers: The Emphysema and Cancer Action Project (EMCAP) Study. 

Am J Respir Crit Care Med. 2007 Dec 15;176(12):1200–7.  

11. Ibsen H, Olsen MH, Wachtell K, Borch-Johnsen K, Lindholm LH, Mogensen CE, et al. Reduction in albuminuria translates to 

reduction in cardiovascular events in hypertensive patients: losartan intervention for endpoint reduction in hypertension study. 

Hypertens Dallas Tex 1979. 2005 Feb;45(2):198–202.  

12. Bozkus F, Dikmen N, Samur A. Microalbuminuria in Subjects With COPD: Relationship to the New Version of Global Initiative 

for Chronic Obstructive Lung Disease Staging. Respir Care. 2017 Mar;62(3):307–14. 

13. Nangaku M. Chronic Hypoxia and Tubulointerstitial Injury: A Final Common Pathway to End-Stage Renal Failure. J Am Soc 

Nephrol. 2006 Jan;17(1):17–25.  

http://www.ijsdr.org/


ISSN: 2455-2631                                                  April 2023 IJSDR | Volume 8 Issue 4 
 
 

IJSDR2304304 www.ijsdr.orgInternational Journal of Scientific Development and Research (IJSDR)  1971 

 

14. Joseph J, Koka M, Aronow WS. Prevalence of moderate and severe renal insufficiency in older persons with hypertension, 

diabetes mellitus, coronary artery disease, peripheral arterial disease, ischemic stroke, or congestive heart failure in an academic 

nursing home. J Am Med Dir Assoc. 2008 May;9(4):257–9. 

15. Gupta KK, Kotwal M, Atam V, Usman K, Chaudhary SC, Kumar A. Study of microalbuminuria in chronic obstructive 

pulmonary disease patients at tertiary care teaching hospital. J Fam Med Prim Care. 2020 Aug 25;9(8):3916–20. 

16. Chapman KR, Tashkin DP, Pye DJ. Gender bias in the diagnosis of COPD. Chest. 2001 Jun;119(6):1691–5. 

17. Aryal S, Diaz-Guzman E, Mannino DM. COPD and gender differences: an update. Transl Res. 2013 Oct;162(4):208–18. 

18. Bozkus F, Dikmen N, Samur A. Microalbuminuria in Subjects With COPD: Relationship to the New Version of Global Initiative 

for Chronic Obstructive Lung Disease Staging. Respir Care. 2017 Mar 1;62(3):307–14. 

19. Celli BR, Cote CG, Marin JM, Casanova C, Montes de Oca M, Mendez RA, et al. The body-mass index, airflow obstruction, 

dyspnea, and exercise capacity index in chronic obstructive pulmonary disease. N Engl J Med. 2004 Mar 4;350(10):1005–12. 

http://www.ijsdr.org/

