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Abstract

								
									Chronic obstructive pulmonary disease (COPD) is responsible for impaired quality of life and a limitation of daily activity. Some studies have concluded that obese subjects have better respiratory function and thus a better quality of life. The aim of our work was to determine the impact of obesity and overweight on functional parameters, six-minute walking test (6MWT) performance, and severity and prognosis of COPD in this population.
								

								
									
										Methods:
									
									 Sixty-one consecutive stable COPD patients were included after obtaining written informed consent. Demographic and clinical data, spirometric values, 6-minute walking distance, BMI and fat mass were collected for analysis.
								

								
									Two groups were compared: G1 group of patients with BMI >= 25 kg/m
									
										2
									
									; G2 group of patients with BMI < 25 kg/m
									
										2
									
									. The statistical study was carried out using SPSS 20.0 software.
								

								
									
										Results:
									
									 An average BMI of 24.12 4.83 kg/m
									
										2
									
									, with extreme values ranging from 14.60 to 36.90 kg/m
									
										2
									
									.
								

								
									Distribution of COPD patients according to the OMS classification of obesity:
								

								
									Lean: < 18.5 kg/m
									
										2
									
									 (13.1%)
								

								
									Normal: [18.5-25 kg/m
									
										2
									
									] (39.3%)
								

								
									Overweight: [25-30 kg/m
									
										2
									
									] (36.1%)
								

								
									Obesity: [30-40 kg/m
									
										2
									
									] (11.5%)
								

								
									Obese COPD do not have lung distension, unlike non-obese COPD.
								

								
									In patients with COPD, obesity was associated with less severe airway obstruction.
								

								
									The data from our work are consistent with those of the literature showing that overweight and obesity in patients followed for COPD are associated with better tolerance to exercise.
								

								
									
										Conclusions:
									
									Contrary to expectations, obesity is not necessarily associated with adverse effects during COPD. As our results show, The data from our work are consistent with those of the literature showing that overweight and obesity in patients followed for COPD are associated with better tolerance to effort and has less severe airway obstruction.
									
								

								Introduction

								
									GOLD 2023 defines COPD as a heterogeneous lung condition characterized by chronic respiratory symptoms (dyspnea, cough, expectoration and/or exacerbations) due to airway abnormalities (bronchitis, bronchiolitis) and/or alveoli (emphysema) that cause persistent, often progressive, airflow obstruction, COPD is a major public health problem and is a leading cause of chronic morbidity and mortality worldwide.
								

								
									Prevalence of COPD is difficult to assess because it requires patient cohorts representative of the entire population using spirometric measurements [1].
								

								
									Studies have shown a wide geographic disparity in COPD prevalence [2]. This is due to differences in survey methods, diagnostic criteria and target populations. An estimated 384 million people had COPD in 2010 and the global prevalence is estimated at 11.7% (8.4%-15.0%) in 2015 [3].
								

								
									According to the BOLD study: 10.1% of people over 40 have COPD [4].
								

								
									Global Burden of Diseases (GBD) data, compiled by the World Health Organization (WHO), shows that 175 million people have chronic obstructive pulmonary disease (COPD), which represents 2.48% of the worlds population, including 70 million women. COPD was responsible for 3.2 million deaths in 2015, representing 5.71% of all deaths [5].
								

								
									In Algeria, according to the results of the Breathe study, COPD prevalence is estimated at 4% in the general population and 25% among smokers [6].
								

								
									COPD and obesity are two diseases whose prevalence has been increasing in recent years. Obesity is also a disease that affects the ventilatory function [7]. The literature generally suggests a prevalence of obesity in COPD ranging from 23% to 43%. This prevalence varies from country to country, and data on the impact of COPD on the disease (COPD) is still very limited.
								

									
										• According to O. Bouroubi, et al. [8], the prevalence of obesity in COPD at the Constantine wilaya in 2019 was 7.4% for obesity and 31.9% for overweight (WHO definition)
									

								
									• The proportion of overweight people has increased considerably in the early twentieth century in the world.
								

								
									• In 2016, there were 1.9 billion overweight people (BMI over 25) and approximately 600 million overweight (BMI over 30).
								

								
									The pathophysiology of increased obesity in COPD is unclear, it is possible that poor lung function increases the risk of obesity. This may be due to the following three causes:
								

								
									1)  Breathing difficulties in exercise-related COPD patients often result in lower levels of physical activity and therefore fewer calories burned during exercise.
								

								
									2)  One common side effect of long-term glucocorticosteroid drugs is weight gain [9].
								

								
									3)  Due to their hypoxaemia at rest and exercise, COPD patients are unable to use oxygen for beta-oxidation fatty acid degradation.
								

								
									• Several studies support the hypothesis that obesity exposes individuals to a greater risk of COPD [10].
								

								
									Target population
								

								
									Patients with confirmed COPD with a FEV1/FVC ratio < 70% after bronchodilator [11] and followed up in the Pulmonology Department of the Constantine Regional Military University Hospital (HMRUC).
								

								
									Sixty-one consecutive stable COPD patients were included after obtaining written informed consent. Demographic and clinical data, spirometric values, 6-minute walking distance, BMI and fat mass were collected for analysis.
								

								
									Two groups were compared: G1 group of patients with BMI >= 25 kg/m
									
										2
									
									; G2 group of patients with BMI < 25 kg/m
									
										2
									
									. The statistical study was carried out using SPSS 20.0 software.
								

								Objective of the Study

								
									The aim of our work was to determine the impact of obesity and overweight [based on body mass index (BMI) and fat percentage (% FM) on:
								

									
										• The six-minute walking test (TM6) performance of patients followed for COPD.
									

									
										• Lung function.
									

									
										• The severity and prognosis of COPD in this population.
									

								
									This is a prospective descriptive observational study conducted in the HMRUCs pulmonology department, 61 patients participated in the study.Inclusion criteria:
								

								
									All patients with COPD, aged over 40-years-old, in a stable state.
								

									
										• Criteria for non-inclusion:
									

									
										∘ Restrictive respiratory pathology.
									

									
										∘ Progressive cardiovascular disease.
									

									
										∘ Recent surgery (less than 3 months)
									

								The Results

									
										• Obese COPD do not have lung distension, unlike non-obese COPD
									

									
										• In patients with COPD, obesity was associated with less severe airway obstruction
									

									
										• The data from our work are consistent with those of the literature showing that overweight and obesity in patients followed for COPD are associated with better tolerance to exercise (Table 1, Table 2, Table 3, Table 4, Table 5, Table 6, Table 7, Figure 1, Figure 2, Figure 3, Figure 4, Figure 5 and Figure 6).
									

								Discussion

								
									The results obtained in our study show an average BMI of 24.12 4.83 kg/m
									
										2
									
									, with extreme values ranging from 14.60 to 36.90 kg/m
									
										2
									
									. This average is comparable to that observed in the Tunisian cohort studied by Snne [12], where the average BMI was 23.41 4.8 kg/m
									
										2
									
									. Other international studies reported similar or divergent results. For example, El Gazzar AG, et al. [13] in Egypt found an average BMI of 25.32 2.57 kg/m
									
										2
									
									, while Yamada T, et al. [14] in Japan reported a slightly lower average of 22.5 2.9 kg/m
									
										2
									
									. In India, Ramachandran P, et al. [15] reported an average BMI of 20.6 3.5 kg/m
									
										2
									
									, and finally, in Turkey, Topcuoglu C, et al. [16] reported a BMI of 27.05 4.07 kg/m
									
										2
									
									.
								

								
									These significant variations in BMI between studies, conducted in countries with different socio-economic and cultural contexts, illustrate the impact of these factors on weight status. Living standards, eating habits, access to sports facilities, health awareness and participation in physical activities can directly or indirectly influence the BMI of the populations studied.
								

								
									According to the meta-analysis by Seifir, et al. [17], body mass index (BMI) of patients with COPD varies from 21.8to 31.8 kg/m
									
										2
									
									 depending on the population studied. This study also found that the ideal weight class (BMI between 18.5 and 25 kg/m
									
										2
									
									) is predominant in most cohorts, which is consistent with our results.
								

								
									In our series, a negative correlation was observed between BMI and the presence of emphysema. Patients with emphysema generally had lower BMI, as shown by our statistical analysis (Students test: t = -3.112, p = 0.003). This relationship was also reported by Papaioannou, et al. [18] who showed that pulmonary emphysema is associated with a decrease in BMI and lean mass. This relationship can be explained by the direct or indirect effect of systemic inflammation.
								

								
									Some studies, such as those by Katz P, [19] and Ben Sassi S [20], suggest that significant weight gain may lead to increased co-morbidities, which reinforces our findings. We observed a significant correlation between the average number of comorbidities and the different stages of the OMS classification for obesity, with a p-value of 0.039.
								

								
									In our study, the mean BMI was higher in patients with less symptoms (groups A and C) (p = 0.014), a result that is consistent with the study by Radovanovic D, et al. [21]. It should be noted that for some authors, obesity is not necessarily associated with adverse effects in COPD. A Tunisian study, involving 95 patients [20] showed that obesity in COPD patients was linked to less severe airway obstruction.
								

								
									Our study also showed that the mean values of BMI, expressed in kg/m
									
										2
									
									, varied, according to the severity of COPD assessed by the FEV1. Patients with mild COPD had a mean BMI of 25.13 3.30, those with moderate COPD of 24.97 5.39, those with severe COPD of 19.99 4.09, and finally those with very severe COPD of 22.83 4.40. These results are in agreement with those of Chailleux E, et al. [22] and Talamo C, et al. [23], who also found a positive correlation between the severity of COPD and a lower BMI. However, they disagree with the findings of Vermeeren M, et al. [24] who reported that 73% of COPD patients had normal BMI and lean mass index. Likewise, Similarly, El-hay A, [25] did not find statistically significant differences (p > 0.05) between the different stages of COPD in terms of BMI, with mean values of 27.91 3.52 for mild COPD, 26.99 5.96 for moderate COPD, 25.09 5.13 for severe COPD, and 25.41 3.90 for very severe COPD. The control group BMI in this study was 27.50 3.82 kg/m
									
										2
									
									.
								

								
									Our study also found a significant correlation between BMI and distance travelled in the six-minute walking test (MV6), with a correlation coefficient r = 0.318 (p = 0.013). Guenette, et al. [26] observed that obese patients with COPD were not disadvantaged compared to patients who were slimmer when exercising.
								

								
									In addition, a study by Ora, et al. [27] found that obese patients with COPD have higher intra-abdominal pressure, similar operational lung volumes and ventilatory efficiency comparable to that of lean patients during physical exertion.
								

								
									Finally, our study found a significant negative correlation between body mass index (BMI) and dyspnea measured using the MMRC scale (r = -0.269, p = 0.036), indicating that higher BMIs are associated with less pronounced dyspnea.
								

								
									However, the results of the ECLIPSE study [28] seem to contradict these observations. Indeed, this study indicates that obese patients with chronic obstructive pulmonary disease (COPD) have more severe dyspnea and overall quality of life impaired than those with normal weight. This divergence highlights the need to further explore underlying mechanisms and potential confounding factors in the relationship between obesity and dyspnea in patients with COPD.
								

								Conclusions

								
									Contrary to expectations, obesity is not necessarily associated with adverse effects during COPD. As our results show, The data from our work are consistent with those of the literature showing that overweight and obesity in patients followed for COPD are associated with better tolerance to effort and has less severe airway obstruction.
								

								
									During COPD, weight loss is a factor in poor prognosis. Overweight or obesity, a common situation in these patients, could be a protective factor.
								

								
									More research is needed to better understand the underlying mechanisms of this complex interaction between obesity and COPD.
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