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ABSTRACT

Introduction: Airway hyper-responsiveness due to biochemical effects of adipose tissue related cytokines and adipokines, and mechanical
changes in lung function due to obesity play an important role in outcome of asthma in obesity. In this study we correlate the severity of asthma and
body mass index.

Methods: Cross-sectional- observational study including 78 patients with bronchial asthma confirmed by history, physical findings and
pulmonary function test attending Father Muller Medical College Hospital during November 2018- December 2019.

Results Among 78 patients 27 (34.7%) had normal Body Mass Index (BMI), 35 (44.4%) were overweight and 16 (20.8%) were obese. Out of 35
overweight patients 15(46.8%) had uncontrolled asthma and 17(53%) had partly controlled asthma. Out of 16 obese patients 13(86.6%) had
uncontrolled asthma and 2(13.3%) had partly controlled asthma. There was a significant correlation between BMI and asthma control withp—
value <0.05.

Conclusion: Partly controlled and uncontrolled asthma were partly associated with overweight and obesity. There is a need for further studies to
demonstrate the effect of weight reduction in asthma control
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INTRODUCTION

Bronchial Asthma is a major health problem estimated to affect more
than 300 million people of all ages and ethnic backgrounds
worldwide.' Asthma is reversible inflammation of airways,
characterized by recurrent attacks of shortness of breath, cough, and
wheeze, affecting people of all ages.” asthma is diagnosed based on
lung function test using spirometry, where there is reduced FEVI,
FEV1/FVC ratio. Reversibility is demonstrated by a >12% and 200ml
increase in FEV 1. Body mass index is a measure of weight adjusted for
height, calculated as weight in kilograms divided by the square of
height in meters. Airway hyper-responsiveness due to biochemical
effects of adipose tissue related cytokines and adipokines, and
mechanical changes in lung functions due to obesity play an important
role in outcome of asthma in obesity.” In this study we correlate the
severity of asthma and body mass index. Camargo et al.’ first described
the association between obesity and asthma, numerous studies
published during the past decade have demonstrated an increased risk
of asthma and asthma-like symptoms in obese individuals"**’ and,
furthermore, there seems to be a dose response effect of increasing
BMI on asthma incidence.’

METHODS

This is a cross sectional, hospital based, observational study with
sample size of 78. The study was done over a period of 6 months from
October 2019 after institutional ethics committee approval.

After obtaining written informed consent, a total of 78 subjects
fulfilling inclusion criteria were included in the study. The details
including the clinical history and examination findings were captured
to a preformatted data sheet.

The control of asthma graded as well controlled, partly controlled and
uncontrolled based on questionnaire is correlated with body mass
index.

STATISTICALANALYSIS :

Statistical analysis was performed using SPSS software v20. Results
wer reported as frequency and percentage. ANOVA test was used to
evaluate the significance, p-value less than 0.05 was considered as
significant.

INCLUSION CRITERIA:

1. Agebetween 16to 80

2. Patients with bronchial asthma who were diagnosed based on
history, physical examination and pulmonary function test.

EXCLUSION CRITERIA:

1. Bronchial asthma patients of age below 16 and pregnant female.

2. Patients not consenting for the study.

3. Patients with underlying diseases like any cancers, rheumatic
diseases, acute and chronic liver disease, acute myocardial
infarction; those who are taking oral steroids, those who were
sputum positive pulmonary tuberculosis.

RESULTS

A total of 78 subjects were enrolled in this study. Among 78
participants 41 (53%) were female and 37 (47%) were male. Out of 78
participants, 72 (92.3%) participants had partly controlled and
uncontrolled asthma.

Tablel depicts the body mass index of study population. Mean BMI
was 26.38 and majority of patients were in overweight. Out of 78
patients 27 (34.7%) had normal BMI, 35(44.4%) were overweight and
16(20.8%) were obese.

Body Mass Index (Kg/m2) No. of Patients |Percentage
Normal (18.5-24.9) 27 34.7
Over weight (25-29.9) 35 44.4
Obese (>30) 16 20.8

Association of Asthma control with BMI:

Out of 78 patients only 6 patients had well controlled asthma,
35(48.6%) had partly controlled and 37(51.4%) had uncontrolled
asthma.

Table 2: association of asthma control with BMI

Variables BMI p- Value
Normal| Over Weight | Obese
Partly Controlled 16 17 2 0.002
Uncontrolled 9 15 13 0.003
Total 25 32 15

As depicted in table 2 Among 35 patients with partly controlled asthma
17(48.5%) were overweight and 2(5.7%) were obese. In 37 patients
with uncontrolled asthma 15 (40.5%) were overweight and 13(35.1%)
were obese. Overweight and obesity were significantly associated with
both partly controlled and uncontrolled asthma with p value <0.05.

DISCUSSION

According to GINA guidelines optimal control of asthma is essential to
prevent morbidity and mortality of the disease. Asthma control is
defined in terms of impairment and risk.

| 38 |—| International Journal of Scientific Research |



Volume - 9 | Issue - 12 | December - 2020

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Impairment is the frequency and intensity of symptoms as well as the
functional limitations experienced by the person. It is measured using
various questionnaires such as the Asthma Control Test (ACT) or the
Asthma Control Questionnaire (ACQ). Risk is possibility of future
adverse events such as exacerbations and hospitalizations.” . In the
past decade several studies have shown that asthma and obesity are
associated with poor control and inadequate response *’. In this study
we correlate the asthma control and body mass index.

The causes for partly controlled and uncontrolled asthma is
multifactorial. The American Thoracic Society workshop in 2010
concluded that “asthma in the obese may represent a unique phenotype
of asthma, with more severe disease that does not respond as well to
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conventional therapy”.

In present study out of 78 patients only 6 patients had well controlled
asthma, 35(48.6%) had partly controlled and 37(51.4%) had
uncontrolled asthma. Out of 35 partly controlled patients 17 patients
are overweight, and 2 patients were obese. Among 37 uncontrolled
patients 15 patient and 13 patients are overweight and obese
respectively which is 75.6%, however only 24.3% of patients had
normal BMI.

Among 35 patients with partly controlled asthma 54.2% of patients
were either overweight or obese. This shows a significant association
between increasing BMI and poor asthma control.

Similarly Stansford® et al and Taylor’ et al observed that obese
asthmatics had worse asthma control. Several mechanisms to explain
the association of obesity with more severe disease and poor control
have been elucidated including mechanical airway changes, leptin
adiponectin pathway in systemic inflammation, oxidative stress and
steroid resistance.

Mechanical effects such as restricted chest wall and abdominal
movement due to greater adiposity'. This can result in reduced total
lung capacity and low expiratory reserve volume due to upward
diaphragmatic displacement. Consequently, airway closure occurs at
or above functional residual capacity in the dependent lung zones,
which can lead to ventilation/perfusion mismatching. Immune and
metabolic effects such as enhanced inflammatory/oxidative response
to elevated leptin levels cause hyperresponsive airway."

Youkou et al in a study done in Japan in 2011, found that obese
asthmatics had more severe disease and higher utilization of inhaled
salmeterol and leukotriene receptor antagonists."*

Similarly in a study done by Barros et al in Brazil found that obese
asthmatics had worse asthma control."”

Poor control of asthma could be multifactorial which include
inadequate treatment, poor compliance to lifestyle modification and
stressors. As overweight and obesity is associated with poor asthma
control, reduction in weight and BMI could be a nonpharmacological
approach to asthma control in obese and uncontrolled asthmatic
patients. However further study is required to study the effect of weight
loss on asthma control.

Strength of our study:
Asthma symptoms control is graded based on GINA guidelines and
compared with the body mass index.

Limitations of our study:

1. Study was conducted in single center and limited sample size.

2. This study do not demonstrate the effect of weight reduction in
asthma control, hence there is a need for further studies to
demonstrate the same.

3. This study do not consider the treatment of subjects as inadequate
treatment can lead to uncontrolled asthma.

CONCLUSION

Partly controlled and uncontrolled asthma were significantly
associated with overweight and obesity. There is a need for further
studies to demonstrate the effect of weight reduction in asthma control.

REFERENCES

1. To T, Stanojevic S, Moores G, Gershon A, Bateman E, Cruz A et al. Global asthma
prevalence in adults: findings from the cross-sectional world health survey. BMC Public
Health.2012;12(1).

Kankaanranta H, Kauppi P, Tuomisto L, IImarinen P. Emerging Comorbidities in Adult
Asthma: Risks, Clinical Associations, and Mechanisms. Mediators of Inflammation.
2016;2016:1-23.

Reddel H, Levy M. The GINA asthma strategy report: what’s new for primary care?. npj
Primary Care Respiratory Medicine. 2015;25(1).

Camargo C, Weiss S, Zhang S, Willett W, Speizer F. Prospective Study of Body Mass
Index, Weight Change, and Risk of Adult-onset Asthma in Women. Archives of Internal
Medicine. 1999;159(21):2582.

Beuther D, Sutherland E. Overweight, Obesity, and Incident Asthma. American Journal
of Respiratory and Critical Care Medicine. 2007;175(7):661-666.

Bibi H, Shoseyov D, Feigenbaum D, Genis M, Friger M, Peled R et al. The Relationship
Between Asthma and Obesity in Children: Is It Real or a Case of Over Diagnosis?.
Journal of Asthma. 2004;41(4):403-410.

Flaherman V. A meta-analysis of the effect of high weight on asthma. Archives of
Disease in Childhood. 2006;91(4):334-339.

Stanford RH, Gilsenan AW, Ziemiecki R, Zhou X, Lincourt WR, Ortega.H. Predictors of
uncontrolled asthma in adult and pediatric patients: analysis of the asthma control
characteristics and prevalence survey studies .Journal of Asthma. 2010;47(3):257 - 62.
Taylor B, Mannino D, Brown C, Crocker D, Twum-Baah, Holguin F. Body mass index
and asthma severity in the National Asthma Survey. Thorax. 2008; 63(1):14-20.

Salome CM, King GG, Berend N. Physiology of obesity and effects on lung function. J
Appl Physiol (1985).2010;108(1):206-11.

Baffi C W, Winnica D E and Holguin F. Asthma and obesity: mechanisms and clinical
implications. Asthma Research and Practice.(2015) 1:1 DOI 10.1186/s40733-015-
0001-7.

Barros LL, Souza-Machado A, Corréa LB, Santos JS, Cruz C, Leite M, et al .Obesity and
poor asthma control in patients with severe asthma. Journal of Asthma.2011;48(2):171-6.
National Asthma Education and Prevention Program. Expert Panel Report 3 (EPR-3):
Guidelines for the Diagnosis and Management of Asthma-Summary Report 2007. The J.
Allergy. Clin Immunol. 2007;120(5):S94-S138.14.Youkou A, Hasegawa T, Suzuki K,
Koya T, Sakagami T, Toyabe S et al. Influence of obesity on control in asthmatic
Japanese patients defined by the Japanese definition of obesity. Intern Med.
2011;50(18):1911-6.

Dixon A E, Holguin F, Sood A, Salome C M, Pratley R E, Beuther D A et al. American
Thoracic Society Ad Hoc Subcommittee on Obesity and Lung Disease. An official
American Thoracic Society Workshop report: obesity and asthma. Proc Am Thorac Soc.
2010 Sep;7(5):325-35.

International Journal of Scientific Research |—| 39 |



