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Abstract. Features of carbohydrate metabolism in asthma patients with obesity. Bezditko T.V.,
Yeryomenko G.V. Asthma (As) and metabolic disturbances are widespread and socially significant states, obesity
(Ob) being also one of them. The comorbidity of As and Ob both affects physiological mechanisms of bronchial
obstruction syndrome, the course and prognosis of these two diseases and significantly complicates their treatment. A
combination of changes in ventilation and a complex architectonics of the bronchi may contribute to worsening control
over As. The performed study deals with the problem of early diagnosis and progression of the course in patients with
As and Ob comorbidity. The study involved 62 patients with As. Of them, there were 24 cases with the normal body
mass (Group 1) and 38 cases with As+Ob (Group II). Along with evaluation of respiratory function values and
anthropometric examination, all the patients underwent controlling of carbohydrate metabolism. It was found out that
As combined with Ob were accompanied by a cascade of metabolic disorders: hyperinsulinemia, insulin resistance, and
higher levels of HbAlc and fasting glucose versus the control group (p<0.05). According to correlation analysis data,
in Group Il negative correlations between values of HOMA-IR and 40<FEV;<50% (r=-0.53; p<0.05), HOMA-IR
and 50%<FEV;<60% (r=-0.49; p<0.05), insulin level and 40<FEV;<50% (r=-0.42; p<0.05) as well as a
positive correlation between HPMA-IR value and BMI (r=0.39; p<0.05) were revealed. Patients with As, degree 1
Ob and a disorder of FEV,;>60% revealed hyperinsulinemia and an increased level of insulin resistance index; this fact
can be regarded as a prognostic criterion for an improved diagnosis, prognostication of unfavorable consequences and
optimization of treatment approaches. In order to detect carbohydrate metabolic disturbances in patients with As+Ob it
is not enough to determine levels of glucose and glycated hemoglobin. The necessity of studying insulin resistance and
insulin level for systematization and determination of development of concomitant metabolic disturbances in patients to
whom iGCS are prescribed is proved.

Pedepar. OcobeHHOCTH YI1€BOAHOTO 00MeHa Y GOJIbHBIX OPOHXHAIbHOI acTMoii ¢ o:xxupeHueM. be3znerko T.B.,
Epémenko I'.B. bpowuxuanvuas acmma (bA) u memabonuueckue Hapywienus — wupoxko pacnpocmpanenuvle u
COYUANLHO 3HAYUMbBLE COCMOSIHUA, KaK U odcupenue. Komopbuonocms npu BA u oocupenuu (Odic) necamueno enusiem
KaK Ha QU3UONOSUYHbIE MEXAHUMbL CUHOPOMA DPOHXUATBLHOU 0OCMPYKYUU, MedeHue U NpoeHo3 0boux 3a601e6anul,
maxk u cywecmeenno ycaooicusem Jaeyenue. Couemanue KOMOUHAYUU USMEHEHUU BEHMUNAYUU U CIONCHOU
aApXUMeKmoHUuKY OGPOHX08, 8ePOSIMHO, CHOCOOCMEBYem YXyOuleHu1o KOHmpos Hao acmmoil. Ilposedennoe uccredoganue
nocesaueHo npobieme pannell OUASHOCIUKU U NPOSPECCUPOBAHUIO COCMOSIHUSL Y OONbHBIX ¢ KOMOPOUOHBIM MedeHUeM
bA 6 couemanuu c¢ Odxc. B uccrnedosanue Ovinu exarouenvt 62 nayuenma, cmpadarowux BA, cpeou xomopwix c
HopmanvHoU maccol mena o6vino 24 (I epynna) u nayuenmol ¢ BA, couemannou ¢ Oxc, — 38 (Il epynna). V ecex uccne-
OyeMblx Hapsidy ¢ usMepeHuem noxasamenel QyHKYuU HeuHe20 ObIXAHUSL U AHMPONOIOSUYECKUM 00Ce008aHuem Dbl
npogedeH KOHMpOJb yeneso0Ho2o obmena. Yemanosneno, umo bBA 6 couemanuu ¢ Odxc conpogodcoaemces Kackaoom
MemaboIUHecKux HapyuweHull. UnepuHcyIuHemuell, UHCYIUHOPEIUCEHMHOCMIO0, nogbluleHbiM yposuem HbAIc u
2NI0KO3bl HAMOWAK 8 cpasHenuu ¢ epynnotl konmpons (p<0,05). Ilo oannwvim Kopperayuonnozo anaiusa, 6 epynne 2
ObLIU 8bIABNIEHbL 0OpamHble KOpperayuonnvie ceazu mexcoy nokazamenimu HOMA-IR u 40<ODB;<50% (r= -
0,53; p<0,05), HOMA-IR u 50%<0®B;<60% (r=-0,49; p<0,05), yposnem uucyruna u 40<ODPB;<50% (r= -
0,42; p<0,05), a makdce Npamyr KOppersyuoHHyio cea3b medcoy noxaszamenem HOMA-IR u UMT (r=0,39;
p<0,05). 'V 6onvnvix BA ¢ Oxc Icm. u napywenuem ODB;>60% nabrodanucy cunepuHcyiunemus u nOGblueHUe
VDOGHSL UHOEKCA UHCYTUHOPE3UCHEHMHOCIU, YO MOJICHO PACYEHUBATND KAK NPOSHOCMUYECKUTI KPUMepUll YiyuieHus
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OUACHOCMUKU, NPOSHOUPOBAHUSA HEONALONPUAMHBIX NOCAEOCMBULL U ONMUMU3AYUY TeYeOHbIX N00X0008. [lna onpe-
Oelenusi HapyweHuti y2neooHo2o oomena y 6oavHuix BA+Odc nHedocmamouno onpedeneHus 2uoKO3bl U 2IUKUPO-
8aHHO20 cemo2nobuHa. [oxazana HeoOXo00UMOCHb UCCIe008AHUA UHCYIUHOPEIUCTNEHMHOCIU U YPOGHA UHCYAUHA ONA
cucmemamuzayuy U onpeoeneHus passumus CONymcmeyouux mMemaboIuieckux HapyuleHui y O0nbHbIX, KOMOpbiMm

nasznavyarom UI'KC.

Bronchial asthma (BA) and metabolic disorders
are widespread and socially significant conditions.
Literary data indicate that the development of such
accompanying pathologies as arterial hypertension,
diabetes, coronary heart disease in patients with BA,
especially in the elderly, is often also associated with
obesity or excess body weight [1, 12, 13]. Some
authors even distinguish a special phenotype of the
disease — BA with obesity, which is characterized by
a later onset of clinical symptoms, a lower
prevalence of atopy, a severe uncontrolled course
and resistance to basic therapy [7, 11].

Most likely, ventilation disorders in BA with
obesity are the result of pathomorphological mani-
festations of both diseases, which leads to worsening
of control over BA symptoms [12, 13]. It should be
noted that if, in general, only 20% of people with
BA have control over their symptoms [10], then in
the presence of accompanying obesity, the indicator
decreases even more [2, 9]. In addition, metabolic
imbalance in obesity, insufficient physical activity of
patients, and an increase in their body weight can
lead to remodeling of the respiratory tract [5]. The
accumulation of visceral fat plays a major role in the
formation of metabolic shifts, metabolic and
cardiovascular complications associated with obesity
[4,8,9].

Understanding the clinical and pathophysiolo-
gical relationships between bronchial obstruction
and pathological changes in the body caused by
obesity is the first step to improving the results of
patient management over a long period of time, and
assessing the essence of the cause-and-effect rela-
tionships between the development of obesity and
BA necessary to determine the further tactics of
managing such a category of persons. In addition,
according to the current recommendations of the
European Respiratory Society and WHO, the
principle of phenoendotyping is an integral part of a
personalized approach to the diagnosis and treatment
of patients with asthma [3, 13].

The purpose of the study is to establish the
pathophysiological factors of the influence of excess
body weight and obesity on the course of this
disease based on the results of a comprehensive
examination of patients with bronchial asthma.

MATERIALS AND METHODS OF RESEARCH
62 patients with moderate and severe course of
partially controlled asthma aged 46.3+2.8 years,
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including 25 (40.32%) men and 37 (59.67%) women
took part in the study. The duration of BA was
22.3+£3.2 years, the manifestation of the disease
mostly occurred at the age of 18-35 years.

The study was approved by the commission on
biomedical ethics of the Kharkiv National Medical
University and was conducted in accordance with
the principles of bioethics set forth in the Helsinki
Declaration "Ethical Principles of Medical Research
Involving Humans" and the "General Declaration on
Bioethics and Human Rights (UNESCO)".

Patients were divided into two groups depending
on the presence of obesity. Group 1 included 24
individuals aged 44.2+2.7 years, of whom 11
(45.84%) were men and 13 (54.16%) were non-
obese women (BMI was 21.4 [18, 2; 23.6] kg/m?),
and group 2 included 38 people aged 47.5+1.7 years,
of whom 13 (34.21%) were men and 25 (65.79%)
were women, with alimentary and constitutional
obesity (BMI was 31.9 [29.3; 32.6] kg/m’, which
corresponds to obesity of the 1st degree; duration of
obesity was 4.8+0.2 years). The groups of exami-
nees did not differ in age and gender (p>0.05). The
level of FEV, in the general group of patients was
65.9 [63.4; 74.1]% of the proper value.

In group 1, the frequency of hospitalization
was 1.7240.21 times per year, in group 2 —
2.3440.12 times per year. During the last six years,
all patients received basic therapy — inhaled gluco-
corticosteroids/long-acting B2-agonists (IGCS/LABA)
in a dose of 160/4.5 mcg 2 times a day, and in case
of deterioration — additional short-acting 32-agonists
(SABA). The average inhalation dose of SABA in
group 1 was 2.24+0.11times/day, in group 2 —
2.9540.45 times/day.

The control group consisted of 20 practically
healthy people of similar age and gender: men —
8 (40.0%), women — 12 (60.0%), age — 49.3+2.4 years,
BMI —19.2 [18.2; 20.1] kg/m”.

The ventilation function of the lungs was
assessed using the “SPIROCOM” spirographic com-
plex (KhAI-Med, Ukraine): the forced vital capacity
of the lungs (FVC), the forced expiratory volume in
the first second (FEV,) and the FEV,/FVC ratio
were determined. An anthropometric survey was
conducted. To control indicators of carbohydrate
metabolism, the level of glucose in the fasting blood
serum, glycosylated hemoglobin (HbAlc), the
concentration of insulin in the serum was determined
using the "Insulin ELISA" kits ("DRG Diagnostics",
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Germany), insulin resistance — according to the
HOMA model IR (HOMA-IR =insulin concen-
tration (uU/mL) x glucose (mmol/L)/22.5).

Statistical processing of the obtained results was
carried out using standard methods and the “SPSS
19” software product (IBM, USA). Quantitative
indicators were calculated by median (Me) and 25th
and 75th percentiles ([25%; 75%]). Differences
between independent samples were calculated using
the Mann-Whitney U-test. Relationships between
indicators were evaluated using the Spearman test (r)
and the Chaddock scale.

RESULTS AND DISCUSSION

A decrease in volume and velocity indicators
during the study of the ventilatory function of the
lungs was observed in all patients. When the level of
FVC in the control group was 98.3 [95.4; 99.51% of
the appropriate value, then in group 1— 83.3 [77.4;

88.5]% of the appropriate value, and in group 2 —
67.6 [60.3; 69.8]% of the appropriate value, which
was 1.18 and 1.45times lower than in group 1
(p<0.05) and the control group (p<0.05), respec-
tively (p<0.05). The level of FEV, in group 1 was
72.0 [70.3; 74.1]1% of the appropriate value, in group
2 — 59.8[49.8; 63.2]% of the appropriate value,
which was 1.20 times lower than the indicator in
group 1 and 1.43 times lower than the indicator in
the control group (85.4[82.1; 88.3]% of the
appropriate values) (p<0.05). The ratio of
FEV|/FVC in group 1 was 0.86 [0.83; 0.87], in
group 2 — 0.77 [0.75; 0.78], in the control group —
0.86 [0.84; 0.88] (p<0.05).

The levels of indicators of carbohydrate meta-
bolism in groups of examined patients are presented
in Table 1.

Table 1
Indicators of carbohydrate metabolism in groups of examined patients
Groups of examined
Indicators P
1 2 KOHTPOJIbHA
(n=24) (n=38) (n=20)

HOMA-IR 3.01 6.31 2.12 p1-¢>0.05
[2.45; 4.23] [5.76; 6.59] [1.87; 2.16] p2-¢<0.05

p1-2<0.05

HbAlc, % 5.06 6.69 4.32 p1-¢>0.05
[4.83; 5.26] [6.15; 6.91] [4.28; 4.56] p2-¢<0.05

p1-2<0.05

Fasting glucose level, mmol/l 4.85 6.22 4.93 p1-¢>0.05
[4.83; 5.22] [5.78; 6.99] [4.83; 5.22] p2-¢<0.05

p1-2<0.05

Fasting blood insulin level, 6.30 22.8 8.32 p1-¢>0.05
pU/mL [5.81; 6.22] [20.5; 26.5] [7.47; 8.56] p2-¢<0.05
p1-2<0.05

Notes: p — significance of differences; 1, 2 — numbers of groups; ¢ — control group.

The analysis of the obtained results showed that
in group 1 the levels of indicators of carbohydrate
metabolism did not differ from the levels of indi-
cators of the control group (p>0.05). However, in
group 2, the glucose level was significantly higher
than in group 1 and the control group (p<0.05);
diabetic level of HbAlc was determined only in
3 (12.5%) patients of group 1 and in 16 (31.6%)
patients of group 2; the level of insulin in group 2
was 3.62 times higher than in group 1 (p<0.05); and
the NOMA-IR index exceeded the level of the
indicator in group 1 by 2.09 times (p<0.05). In
addition, it should be noted that hyperinsulinemia,
insulin resistance and increased levels of HbAlc and
fasting glucose compared to the control group were
found in all patients of group 2 (p<0.05).
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To determine possible differences between the
indicators of patients with different indicators of
bronchial obstruction and carbohydrate metabolism,
patients of group 2 were divided into three sub-
groups depending on the level of FEV,: subgroup
A — with an indicator level of 40%<FEV,<50% of
the appropriate value (average level — 46.3 [44.3;
49.3] % of the appropriate value); subgroup B — with
an indicator level of 50%<FEV,<60% of the appro-
priate value (55.8 [53.2; 59.3]% of the appropriate
value), subgroup C — with a level of FEV,;>60% of
the appropriate value (63.4[61.3; 65.8]% of the
appropriate value). The levels of indicators of
carbohydrate metabolism and BMI in subgroups A,
B and C are presented in Table 2.
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Table 2

Levels of carbohydrate metabolism and BMI in subgroups A, B, C

Indicators

Subgroups of patients of group 2

Control group
A
(n=11)

B C
(n=15) (n=12) p

HOMA-IR 2.12

[1.87; 2.16]

6.48
[6.31; 6.56]

HbAlc, % 4.32

[4.28; 4.56]

6.92
[6.66; 6.99]

4.93
[4.83;5.22]

6.88
[6.72; 6.99]

Fasting blood glucose
level, mmol/l

8.32
[7.47; 8.56]

21.1
[20.6; 21.9]

Fasting blood insulin
level, pU/mL

BMI, kg/m* 19.2
[18.2; 20.1]

32.1
[31.5; 33.1]

6.33
[6.22; 6.45]

6.12
[5.56; 6.21]

PAc<0.05
chK<0-05
Pce<0.05
pA-B>0-05
pA-C>0-05
pB-C>0-05

6.65
[6.25; 6.73]

6.50
[6.01; 6.66]

Pa-<0.05
pB-c<0-05
pc.¢<0.05
Pa-5>0.05
pA-C>0-05
pB-C>0-05

6.23
[6.12; 6.33]

5.56
[5.32; 5.73]

PA-<0.05
P8.c<0.05
pc.¢<0.05
p'A-B>0'05
pA-C>0-05
pB-C<0-05

22.8
[21.3; 24.2]

24.7
[22.3526.4]

Pacc<0.05
P5-<0.05
pcm<0.05
Pap>0.05
Pa-c<0.05
pB-C>0-05

31.1
[29.9; 31.6]

29.1
[28.25 30.3]

Pacc<0.05
PBe<0.05
pc.¢<0.05
Pas>0.05
Pa-c>0.05
pB-C>0-05

Notes: p — significance of differences; A, B, C — groups of patients.

The analysis of the obtained results in subgroups
showed that HOMA-IR index, HbAlc, and fasting
glucose were elevated in all subgroups relative to the
control group (p<0.05) and in the comparison of
carbohydrate metabolism indicators between sub-
groups, significant changes between the glucose
level in subgroups B and C (p<0.05) and the level of
blood insulin in subgroups A and C (p<0.05) were
found. BMI indicators in subgroups A, B and C were
identical (p>0.05) (Table 2).

According to correlation analysis, in group 2
inverse correlations were found between HOMA-IR
and 40<FEV;<50% (r=-0.53; p<0.05), HOMA-IR
and 50%<FEV<60% (r=-0.49; p<0.05), insulin le-
vel and 40<FEV,<50% (r= -0.42; p<0.05), as well as
a direct correlation between the indicator HOMA-IR
and BMI (1=0.39; p<0.05).

CONCLUSIONS
1. Patients with bronchial asthma with obesity
of the first degree with a disorder of FEV1>60% had
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hyperinsulinemia and an increase in the level of the
index of insulin resistance, which can be considered
as a prognostic criterion for improving diagnostics,
predicting adverse consequences and optimizing
treatment approaches.

2. Determination of fasting glucose and gly-
cosylated hemoglobin is not enough to determine
disorders of carbohydrate metabolism in patients
with bronchial asthma with obesity. The necessity of
researching insulin resistance and insulin levels to
systematize and determine the development of con-
comitant metabolic disorders in patients prescribed
inhaled glucocorticosteroids has been proven.
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