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Abstract

This study was done to compare BMI and serum albumin level as risk factors for carbon dioxide retention during acute exacerbation of COPD. It was a hospital based case control study done on 60 male patients aged of 40- 80yrs already diagnosed as COPD as per GOLD 2010 guidelines. All patients with Paco2 level >46 mmHg which was not a compensation for metabolic alkalosis were classified as cases and those with Paco2 level <46 mmHg were controls. BMI and Serum albumin levels were compared between the two groups. Data was analysed by calculating odds ratio. The study shows that patients with low BMI showed 20 times risk of having carbon dioxide retention that of normal BMI patients and patients with low albumin levels showed a risk of having carbon dioxide retention 46 times that of patient with normal albumin
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INTRODUCTION


	Hypercapnea is known to occur during acute exacerbation of chronic obstructive pulmonary disease (COPD) which increases the morbidity and mortality in these patients. Hypercapnea is defined as an arterial Paco2 above 46 mm Hg that does not represent compensation for a metabolic alkalosis [1]. In a patient with COPD, chronic hypercapnea secondary to alveolar hypoventilation can be considered an adaptive response to obstructive lung disease by decreasing the work of breathing, preventing respiratory muscle fatigue and allowing a diminished sensation of dyspnoea [2]. Reduced ventilation may also be due to reduced ventilatory drive. This may lead to carbon dioxide retention when it is combined with reduced ventilation due to a high work of breathing because of severe obstruction and hyperinflation coupled with ventilatory muscle impairment. The abnormalities in alveolar ventilation and a reduced pulmonary vascular bed further worsen the abnormalities [3]. During exacerbations there is increase in hyperinflation and gas trapping, with reduced expiratory flow, thus accounting for the increased dyspnoea [4]. There is also worsening of ventilation perfusion abnormalities, which can result in hypoxemia [5]. When carbon dioxide elimination is impaired due to hypoventilation, hypercapnea occurs. Hypoventilation leads to both hypoxia and hypercapnea as a result of decrease in total volume of air inhaled and exhaled each minute. Low serum albumin level is one of the poor prognostic indicators in COPD patients [6]. Over the past few years several studies have indicated that nutritional state is impaired in a high proportion of patients with chronic obstructive lung disease [7]. Weight loss is common with severe disease [8]. Malnutrition is a leading cause of impaired respiratory muscle contractility, affecting both strength and endurance [9]. In patients with severe malnutrition significant changes in respiratory and limb muscle contraction and relaxation characteristics and fatigability properties have been described with decompensation in lung function [10]. Protein-calorie malnutrition should be suspected in any patient with COPD and acute respiratory failure [7].Studies indicate that people with low BMI are at a higher risk of developing COPD [11,12].Body weight and body mass index (BMI) are independent risk factors for mortality in chronic obstructive pulmonary disease (COPD) patients [13,14].The role of low BMI as a determinant of poor survival in these patients could have been due to several factors, such as respiratory muscle weakness , impaired gas exchange [15], and impaired immune response, all of which have been related to malnutrition in COPD patients. In the present study, we analysed patients with acute exacerbation of COPD with and without carbon dioxide retention. These two groups were correlated with regard to BMI and serum albumin level.
	
II. MATERIALS AND METHODS


	It is a hospital based case control study, done on 60 patients with 30 cases and 30 controls conducted over a year on the patients admitted with acute exacerbation of COPD in department of pulmonary medicine of A.J. Institute of Medical Sciences; Mangalore. Ethical clearance was obtained from institutional ethical committee. Patients already diagnosed as COPD as per GOLD 2010 guidelines, on routine follow-up in out-patient department and admitted with acute exacerbation were included in the study after informed consent. Age matched male patients of 40-80 years were included in the study. History regarding patient particulars, severity of COPD, smoking were noted. Arterial Blood Gas analysis (ABG) was done on admission. The patients excluded from this study are those who had evidence of pneumonia or bronchiectasis developed as a sequel of other disease, clinically or on chest radiography (PA view), patients with ischemic heart disease, patients with symptoms of obstructive sleep apnoea, patients in whom all investigations could not be completed, patients who are not willing to participate, patients in whom carbon dioxide levels did not return to normal on discharge, patients in whom all tests could not be completed, patients who died in the hospital. Patients were grouped under two categories depending upon the ABG. All patients with Paco2 level>46 1 which was not a compensation for metabolic alkalosis were classified as patients with carbon dioxide retention (cases). All patients with Paco2 level <46 were classified as patients without carbon dioxide retention (controls). Chest x-ray, blood routine investigations, ECG, echocardiography, serum electrolytes, serum total protein, albumin, globulin were done in all patients. ABG was repeated before discharge in all patients. BMI, severity of COPD and serum albumin were compared between these groups as a risk factor for carbon dioxide retention. Body mass index is calculated weight in kg divided by square of height in meters [16]. They were further classified as per Indian Council for Medical Research classification. Underweight <18, normal 18-23, overweight 23-25, obese >25. Serum albumin levels is classified as low i.e., <3.5g/dl and Normal 3.5-5.5g/dl [17]. Classification of severity of COPD is done according to the GOLD 2010 guidelines (table1). Patients were classified into mild, moderate, severe and very severe as per their FEV1 before admission in OPD follow-ups.
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III. STATISTICAL ANALYSIS


	The data was entered into the Microsoft Office Excel 2007 and odds ratio was calculated for the variables under study.
	
IV. RESULTS


	
BODY MASS INDEX


	24 patients (80%) in the case group had low BMI. In the control group only 5 patients had low BMI. Whereas 25 patients (83.33%) had normal BMI.
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	Odds Ratio = ad / bc = 20 The above odds ratio shows that patients with low BMI showed 20 times risk of having carbon dioxide retention that of normal BMI patients
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SERUM ALBUMIN


	28 patients (93.33%) of Case group had low serum albumin. In control group only 7 patients had low serum albumin. Whereas 23 patients (83.33%) had normal serum albumin.
	Odds Ratio = ad/bc =46 The above odds ratio shows that patients with low albumin levels showed a risk of having carbon dioxide retention 46 times that of patient with normal albumin
	
V. DISCUSSION


	The incidence of under nutrition in patients with COPD depends on disease severity. Several studies indicate that the prevalence of nutritional abnormalities increases as disease severity increases [18].Weight loss is also common with severe disease. Malnutrition is a leading cause of impaired respiratory muscle contractility [9] and this may promote carbon dioxide retention. In our study 80% of patients with carbon dioxide retention had low BMI. Majority (83.3%) of the control group had normal BMI. Patients with low BMI had [19] (Odds ratio = 20) times the risk of carbon dioxide retention to that of normal BMI patients. Several studies have stressed the prevalence of malnutrition in COPD patients. Studies have shown that low BMI is one of the independent poor prognostic factors in COPD with a clear association between decreased BMI and increased mortality. Skeletal muscle dysfunction is associated with underweight. COPD patients with low BMI have skeletal muscle dysfunction. Several studies have highlighted the association between low BMI and respiratory muscle weakness and impaired gas exchange. Patients with low body weights have greater gas trapping, lower diffusing capacity, and less exercise capacity than do persons with similar respiratory mechanics but normal body weights [15]. Loss of body cell mass is associated with a reduction in the mass of the diaphragm and of the respiratory muscles, resulting in declines in strength and endurance. These effects can contribute to undesirable clinical squeal that include hypercapnic respiratory failure, difficulty with weaning from mechanical ventilation, and nosocomial lung infections [20]. One of the previous studies done on 90 patients with respiratory failure showed a correlation between body weight loss and increase in carbon dioxide retention [19]. One study by Driver AG et al on patients with COPD and respiratory failure showed that in majority of these patients body weight was significantly lower than controls [21]. Patients with greater weight loss had greater degree of decompensation of lung function [7]. Another study showed that weight loss is associated with declining lung function in many individuals with COPD [22]. In our study 93.33% of the patients with carbon dioxide retention had low serum albumin. In the control group 23.33% had low serum albumin. Our study shows that patients with low albumin levels have 46 times more the risk of having carbon dioxide retention compared to patients with normal serum albumin. Serum album in levels is one of the commonly used indicators of nutritional status. Nutritional status impairment in COPD patients has been highlighted by various studies [6, 21]. Malnutrition in COPD patients has been shown to be most important cause of respiratory muscle dysfunction [9]. This may further contribute to hypoventilation and carbon dioxide retention. One of the previous studies on patients with COPD respiratory failure concluded that protein calorie malnutrition should be suspected in this group of patients [7]. Another study done by Schols A et al demonstrated the relation between impaired gas exchange in COPD patients and serum albumin [21].
	
VI. CONCLUSION


	Patients with low BMI and low serum albumin level have greater risk of having carbon dioxide retention than patients with normal BMI during acute exacerbation of COPD. Further, Cohort study with a large sample is required to confirm the result.
	
References


	
	 Weinberger SE, Schwartzstein RM, Weiss JW. Hypercapnea. N Engl J M1989;321:12231230
	Fishman AP et all.Fishman’s pulmonary diseases and disorders.4thed.China:McGrawHill;2008
	O'Donnell DE, Laveneziana P, Ora J, Webb KA, Lam YM,OfirD.Evaluation ofacute bronchodilator reversibility in patients with symptoms of GOLD stage ICOPD. Thorax 2009;64:216-23.
	 Rodriguez-Roisin R, Drakulovic M, Rodriguez DA, Roca J,Barbera JA, WagnerPD. Ventilation-perfusion imbalance and chronic obstructive pulmonary diseasestaging severity. J ApplPhysiol 2009;106:1902-8.
	Barbera JA, Roca J, Ferrer A, et al. Mechanisms of worsening gas exchangeduring acute exacerbations of chronic obstructive pulmonary disease. EurRespir J1997;10:1285-91.
	Connors AF Jr et al. Outcomes following acute exacerbation of severe chronicobstructive lung disease. The SUPPORTinvestigators.Am J RespirCritCareMed. 1996 Oct;154(4 Pt 1):959-67.5.
	AG, McAlevy MT, Smith JL. Nutritional assessment of patients with chronicobstructive pulmonary disease and acute respiratory failure. Chest 1982;82:568-71.
	 Vandenbergh E, Woestijne van de KP, GyselenA.Weight changes in The terminal stages of chronic obstructive pulmonary disease. Relation to respiratoryfunction and prognosis. Am Rev Respir Dis 1967;95:556-66.
	Arora NS, Rochester DF. Respiratory muscle strength and maximal voluntaryventilation in undernourished patients. Am Rev Respir Dis 1982;126:5-8.
	 Lopes J, Russell DMcR, Whitwell J, JeejeebhoyKN.Skeletal muscle function inmalnutrition. Am J ClinNutr 1982;36:602-10.
	 Harik-Khan RL, Fleg JL, Wise RA. Body Mass Index and the Risk of COPD CHEST.2002;121(2):370-376.
	 Higgins, MW, Keller, JB, Becker, M, et al An index of risk for obstructiveairways disease. Am Rev Respir Dis 1982; 125, 144-151.
	 Schols AM, Slangen J, Volovics L, et al. Weight loss is a reversible factor in the prognosis of chronic obstructive pulmonary disease. Am J RespirCrit Care Med 1998;157:1791–1797.
	 Landbo C, Prescott E, Lange P, et al. Prognostic value of nutritional status in chronic obst ructive pulmonary disease. Am JRespirCrit Care Med1999;160:1856–1861.
	Donahoe, M., R. M. Rogers, D. O. Wilson, and B. E. Pennock. 1989. Oxygen consumption of the respiratory muscles in normal and in malnourished patients with chronic obstructive pulmonary disease. Am.Rev. Respir. Dis. 140:385–391.
	 Aim for a healthy weight: Assess your risk” National Institutes of Health.2007-07-08.
	 Longo DL etal.Harrisons principles of internal medicine.18th ed.USA. McGraw-Hill Companies. 2012.
	 Keim NL, Luby MH, Braun 5, Martin AM, Dixon RM. Dietary evaluation of outpatients with chronic obstructive pulmonarydisease.J Am Diet Assoc 1986;86:902-6.
	 Ezzell L, Jensen GL.Malnutrition in chronic obstructive pulmonary disease. Am J ClinNutr December 2000 vol. 72 no. 6 1415- 1416.
	 Fiaccadori, E., S. Del Canale, E. Coffrini, P. Vitali, C. Antonucci, G. Cacciani, I. Mazzola, and A. Guariglia. 1988. Hypercapnic- hypoxemic chronic obstructive pulmonary disease (COPD): influence of severity of COPD on nutritional status. Am. J. Clin. Nutr.48:680–685.
	 Driver AG, McAlevy MT, Smith JK. Nutritional assessment of patients with chronic obstructive pulmonary disease and ARF. Chest 1982;82:568-7l.
	 Vandenbergh E, Van de Woestijne KP, GyselenA.Weight changes in the terminal stages of chronic obstructive pulmonary disease. Am Rev Respir Dis 1967;95:556-663.




 














Useful Links

	About Us
	Open Access
	Journals
	Submit Manuscript
	Contact
	FAQs





Contact Us




Research & Reviews

RROIJ-OPEN ACCESS JOURNALS FZE,

Sheikh Rashid Tower located on the Plot No. 3360301

DM Building Number 14 in the Dubai World Trade Center Complex,
Sheikh Zayed Road, Dubai











Subscribe to our Newsletter


 Enter your email address to receive all news 

from our awesome website 






Submit
 





*Don't worry you'll not be spammed













	

 All Published work is licensed under a  Creative Commons Attribution 4.0 International License 










Copyright © 2024 Research and Reviews, All Rights Reserved
 





    







