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Abstract. In order to define the peculiarities of bronchial asthma with obesity there 

was carried out the analysis of the examination of 90 patients suffering from BA. The patients 

were divided in 3 groups: the first one consisted of 33 patients with normal body mass, the 

second one consisted of 29 patients with excessive body mass and the third one consisted of 

28 patients with obesity. Bronchial asthma of the patients with obesity significantly more 

often was complicated by lung tissue pneumosclerosis and these patients more often were 

diagnosed the comorbid states - hypertensive heart disease and type 2 diabetes. The patients 

from group with obesity significantly rarely were diagnosed allergic rhinitis and eosinophilia. 
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Within analysis of the respiratory functions it was detected that the patients with obesity and 

excessive body mass had more expressive restrictive obstructions than the patients with 

normal body mass. Group with obesity included more women whose disease in comparison to 

man part was significantly more often complicated by pulmonary insufficiency of the third 

degree and pulmonary emphysema. In comparison to women men with obesity more often 

were suffering from type 2 diabetes mellitus. 
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Introduction. Bronchial asthma (BA) is one of the most common diseases (5-25% of 

general population) and its incidence has tendency to increase [3,11,13]. The frequency of the 

BA in Ukraine shall constitute 5-7% [1,2]. As of today approximately more than 300 million 

people suffer from the BA. However, as regards majority of the patients the BA is badly 

preventable or even unpreventable, that requires finding out new treatment approaches. 

Heterogeneity of the BA basing on the mechanisms, presentations and progress is considered 

one of reasons of bad preventability [8,16]. Lastly, the attention was drawn to the tries to 

phenotype and genotype the BA, i.e. define main variants basing on the clinical characteristics 

and genetic markers for understanding of pathophysiological basis of the disease and 

optimization of remedial measures [8,14,15,17]. Phenotyping of asthma is performed basing 

on the clinical characteristics (age, sex, duration, comorbid states), pathobiological 

inflammation appearances in sputum or bronchoscopic material [9,16] and response to 
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treatment. Phenotyping becomes particularly important to define the tactic of the treatment, 

namely while prescribing the systemic corticosteroids [15]. Obesity comprises one of the 

features under which the asthma is phenotyped and currently obesity turns to be the 

background of all diseases. 

 The aim of this paper is to analyse modern data regarding BA phenotyping 

considering obesity as well as findings obtained as a result of own observations.  

According to the literature data, the attempts to combine all main criteria of 

phenotyping were not successful. The described inflammatory characteristics and peculiarities 

of the respiratory function that asthma with obesity comprises separate phenotype of bad 

preventability [18]. Patients with obesity suffer from non-eosinophilic asthma in the light-

medium or severe (mostly women) form  [5,12]. W.C. Moore et al. (2010) provided more 

detailed characteristics. They performed cluster analysis of the results of diagnostics and 

treatment of 726 adult patients suffering from BA and formed 5 groups united on the basis of 

common clinical and functional features, character of treatment and response to it [6,16]. 

According to their findings cluster consisting of 59 people (8%) united mostly older women 

aged 34-68 years (average age 50 years) with obesity appeared to be unique. Their asthma 

was featured with non-atopic character, late appearance and moderate reduction of the peak 

volumetric rate and frequent use of the gluco-corticosteroids for exacerbations treatment. 17% 

of such patients got systemic steroids. Notwithstanding the above, only 64% of them after 

treatment managed to reach the norm of peak expiratory flow rate by means of three or more 

medicines including one inhalant gluco-corticosteroid in high doses. It is important that the 

obesity degree of patients of this cluster is associated with the symptoms load. The history of 

such patients often revealed gastroesophageal reflux [4]. Asthma phenotyping is significantly 

important to define the tactic of treatment. While the patients with eosinophilic inflammation 

shall be prescribed with inhalant corticosteroids and prolonged beta2-agonists [5], the patients 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moore%20WC%22%5BAuthor%5D
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with non-eosinophilic neutrophilic inflammation would not respond to the therapy with 

inhalant and peroral corticosteroids and thus their first option shall be macrolide antibiotics 

[10]. Still most patients with the phenotyped of bad cases of asthma are resistant to standard 

therapy [7]. 

Materials and methods. In order to define the peculiarities of bronchial asthma with 

obesity there was performed analysis of the results of examining of 90 patients suffering from 

BA. The patients were divided into 3 groups basing on the criterion of body mass index 

(BMI): the first group consisted of 33 patients with normal body mass (BMI 18-24,9 kg/m
2
), 

the second one consisted of 29 patients with excessive body mass (BMI 25-29,9 kg/m
2
) and 

the third one consisted of 28 patients with obesity (BMI ≥30 kg/m
2
). The age of the groups 

did not sufficiently differ; age medians were 41,5[25;54], 42[32;53], 51[45;52] years 

respectfully. However, the difference in gender composition of groups was significant, since 

the number of women in the group with obesity was larger (64,3±9,0% against 36,4±9,0% 

and 41,4±9,1% in group 1 and 2, р3-1<0,05, р3-2>0,05). 

Results. While analysing the anamnesis data there was revealed that the disease of 

93% of women with obesity appeared in the mature age, while only 60% (р=0,05) of men 

faced first symptoms in adulthood. Women with obesity more often suffer from pulmonary 

insufficiency of third degree (67%, р=0,05) and pulmonary emphysema (56%, р=0,047). Men 

with obesity suffered from the concomitant type 2 diabetes almost three times more often than 

women (60% against 22%, р=0,048). 

 Asthma with obesity is featured with inflammation of non-eosinophilic character that 

is confirmed by the fact that such patients significantly rarely suffered from allergic rhinitis 

(17,9±7,2%) than the patients with the excessive mass (46,4±9,3%, р=0,02) and normal mass 

(36,4±8,4%, р>0,05); and there was detected sufficiently lower level of eosinophils in 

peripheral blood (2[2;4]% against 4[2;5]%, р=0,009, while it was in case of excessive and 
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normal mass). At the same time the patients with obesity had significantly higher ESR index 

(7,5[6;12] mm/h, against 6 [4;6] mm/h and 7 [6;12] mm/h, р1-2=0,05, р1-3=0,049), that 

confirms that they had inflammation syndrome. Although the difference between the quantity 

of leukocytes and stab neutrophils was not significant, in case of obesity these indexes 

reached the maximum.  

The BA of the patients with obesity significantly more often was complicated by lung 

tissue pneumosclerosis (21,3±7,7% against 3,5±3,4% in group 2, p=0,04); they were suffering 

from the comorbid states – hypertensive heart disease (42,9±9,4% against 12,1±5,7% in case 

of patients with normal mass, р<0,05 and 10,3±5,6%, р<0,05 in case of patients with 

excessive mass) and type 2 diabetes (42,9±9,4 % against 17,1±7,1 % р<0,05 in case of 

patients with excessive mass and 21,2±7,1% р>0,05 in case of patients with normal mass). 

The sub-group consisting of the patients with obesity had sufficiently higher indexes of blood 

glucose (5,6[4,7;6,1] mmol/l against 4,6[4,4;5,2] mmol/l and 4,9[4,5;5,2] mmol/l, р1-3=0,01, 

р2-3=0,02). 

Some indexes of the respiratory functions (RF) sufficiently differ: inspiratory vital 

capacity (IVC) was significantly lower in case of the patients with excessive mass 

(58,2[42,3;73,8]%, р=0,009) and in case of the patients with obesity (60,8[38,4;66,5]%, 

р=0,02) in comparison to patients with normal body mass (74,3[61,5;82,1]%), that confirmed 

more expressed restrictive disorders. The patients with obesity had the lowest wheezing 

indexes such as FEV1, FEV1/FVC, FEF25-75, MEF25, MEF50 and MEF75, however, these 

indexes did not reach the significance level. 

Analysis of the RF indexes considering gender criterion demonstrated that in case of 

obesity women had significantly lower MEF75, index that confirms the obstructive changes in 

bronchial tubes (34,9[24,4;35,8]% against 45,9[39,3;53,7]% and 55,9[24,5;61,0]% in case of 

patients with normal and excessive body mass, р1-3=0,049; р2-3=0,04). At the same time men 
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with excessive body mass and obesity were diagnosed significant changes of both volume and 

rate indexes. In case of obesity and excessive mass the indexes were sufficiently lower, as 

follows: forced VC (43,8[37,9;62,6]% and 47,7[43,8;68,7]% against 65,9[59,4;76,9]%, р1-

2=0,04, р1-3=0,009), IVC (38,4[34,1;62,6]% and 43,0[40,4;58,0]% against 78,2[66,5;84,1]%, 

р1-2=0,0005, р1,3=0,002), Forced Expiratory Volume in 1 Second (FEV1) (28,8[28,7;51,4]% 

and 33,5[31,0;49,6]% against 55[46,6;59,4]%, р1-2=0,03, р1-3=0,002), peak volumetric rate 

(22,6[17,6;28,0]% and 25,5[22,6;27,6]% against 45,8[32,9;66,1]%, р1-2=0,008, р1-3=0,007].  

Thus, basing on the existing data only part of the patients suffering from the BA may 

be phenotyped. The division of the BA to clusters makes possible to individualize the 

diagnostic and treatment approaches. It is reasonable to allocate within the clinical 

characteristics the cluster of bronchial asthma with obesity, that is featured with non-

eosinophilic inflammation, is more often faced by women (64,3%), and is accompanied with 

pneumosclerosis (21,3%), arterial hypertension (42,9%) and diabetes (42,9%), worse RF 

indexes and its prevention requires three or more medicines including one inhalant 

corticosteroids. 

References 

1. Бережная, Н.М. Роль клеток системы иммунитета в микроокружении опухоли. І. 

Клетки и цитокины – учасники воспаления // Онкологія. –2009. – № 1. – С. 6–17. 

2. Москаленко, С.М. Особенности этиологии, патогенеза, клинических течений и 

пордходов к лечению тяжелой бронхиальной астмы // Астма та алергія. – 2005. – № 2–

4. – С. 5–10. 

3. Наказ МОЗ України № 128 від 19.03. 2007 р. „Про затвердження інструкцій 

надання медичної допомоги за спеціальністю „Пульмонологія” / Діагностика, клінічна 

класифікація та лікування бронхіальної астми. – Київ, 2007. – С. 31–62. 



 

123 

4. Перцева, Т.А. Астма и ожирение: какова  взаимосвязь? / Т.А. Перцева, Н.П. 

Нудьга // Укр. пуль монолог. журнал. – 2011. – №1. – С.61-64. 

5. Перцева, Т.А. Диагностическая трактовка понятия бронхиальная астма. 

Фенотипы и уровни контроля над заболеванием [електронний ресурс] / Т.А. Перцева // 

Режим доступу: http://www.likar.info/biblioteka/50056/. 

6. Радченко, О.М. Фенотипування бронхіальної астми: значення для клінічної 

практики / О.М. Радченко // Астма та алергія. – 2012. - № 4. - С. 46 – 50. 

7. Alves,  R. de S. Clinical phenotypes of severe asthma / R. de S. Alves,   J. Bras //  

Pneumol. – 2008. -  V. 34. – Р. 646-653. 

8. Bel, E.H. Clinical phenotypes of asthma  / E.H. Bel  // Curr. Opin. Pulm. Med. -  2004. 

- V.10. – Р. 44-50. 

9. Boulet, L.P. Asthma-related comorbidities / L.P. Boulet,  M.È. Boulay // Expert Rev. 

Respir. Med. – 2011. - Vol. 5. – Р. 377-393. 

10. Clarithromycin targets neutrophilic airway inflammation in refractory asthma / J.L. 

Simpson [et al. ] // Am. J. Respir. Crit. Care Med. – 2008. - V. 177. – Р.148-155. 

11. Clinical and immunological determinants of severe/refractory asthma (SRA): 

association with Staphylococcal superantigen-specific IgE antibodies / M.L. Kowalski [et al.] 

// Allergy. – 2011. – V. 66, № 1. – P. 32–38. 

12. Cluster analysis and clinical asthma phenotypes / P. Haldar [et al.] // Am. J. Respir. 

Crit. Care Med. – 2008. - V.1. – Р. 218–224. 

13. Cytokine profiles in asthma families depend on age and phenotype / K. Pukelsheim, T. 

Stoeger, D. Kutschke [et al.] // PLoS One. – 2010. – V. 5.– e1. 4299. 

14. Distinct clinical phenotypes of airways disease defined by cluster analysis / 

M.Weatherall, J. Travers, P.M. Shirtcliffe [et al.] // Eur.Respir. J.–2009. - V. 34. – Р. 812-818. 

http://www.likar.info/biblioteka/50056/
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alves%20Rde%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Alves%20Rde%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/18982200
http://www.ncbi.nlm.nih.gov/pubmed/18982200
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bel%20EH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/14749605
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boulet%20LP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boulet%20LP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boulay%20MÈ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21702660
http://www.ncbi.nlm.nih.gov/pubmed/21702660
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Simpson%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/17947611
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weatherall%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Travers%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shirtcliffe%20PM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/19357143


 

124 

15. Ducharme, F.M. Steroid responsiveness and wheezing phenotypes / F.M. Ducharme, 

M. Krajinovic // Paediatr. Respir. Rev. – 2011. - Vol. 12. – Р. 170-176. 

16. Identification of asthma phenotypes using cluster analysis in the Severe Asthma 

Research Program / W.C. Moore, D.A. Meyers, S.E. Wenzel [et al.]  // Am. J. Respir. Crit. 

Care Med. – 2010. - Vol. 181. – Р.315-323.  

17. Kiley, J. Asthma phenotypes / J. Kiley, R. Smith, P. Noel // Curr. Opin. Pulm. Med. – 

2007. -  Vol. 13. – Р.19-23. 

18. Obesity and asthma: a specific phenotype? / A. Lessard, H. Turcotte, Y. Cormier [et 

al.]  // Chest. – 2008. - Vol. 134. – Р.317-323. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Krajinovic%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/21722845
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Moore%20WC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meyers%20DA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wenzel%20SE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/19892860
http://www.ncbi.nlm.nih.gov/pubmed/19892860
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kiley%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kiley%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Smith%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Noel%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/17133120
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lessard%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Turcotte%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cormier%20Y%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed/18641097

