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ABSTRACT — The study included 172 children of both
sexes, aged 3 to 17 years with atopic bronchial asthma. The
influence of various factors on the level of asthma control
was analyzed by using a regression model. The following
parameters were analysed: duration of disease, FEV1,

IgE level, age. The best constructed logistic regression
model revealed a sensitivity of 73.8 and specificity of
71.2. Distribution analysis and modelling confirmed that
the regression model has a limited application for the
construction of asthma control models due to nonlinear
effects.
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BACKGROUND

The problem of asthma control is multifaceted
and difficult to solve despite being well studied. Mod-
ern advances in pharmacotherapy and monitoring of
asthma still do not completely help in controlling the
discase. The assessment can be carried out after several
months of controller treatment and if possible after an
attempt to reduce intensity of treatment in order to
determine its minimum effective level for each patient.
Since the course of asthma is extremely variable,
severity of the disease can vary over months and years
(1,2,3,4].

Unfavorable prognosis in terms of development
of bronchial asthma in patients with obstructive bron-
chitis is indicated by the following signs: family history
of allergy, patients with chronic infection-allergic
diseases, complication of pregnancy, artificial feeding

from the first days of life, increased IgE. [5, 6].

MATERIALS AND METHODS
The study comprised of 172 children of both

sexes with atopic bronchial asthma. The severity of
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the disease was different. In all examined children, the
diagnosis of the discase was determined and verified on
the basis of diagnostic criteria and the current classifi-
cation of the disease in accordance with the provisions
of the National Program Asthma in Children. Treat-
ment strategy and prevention, Moscow, revised 2017 [1].

First of all, the statistical interaction of each
factor with the control level (three-level / two-level)
was separately examined using the criterion x* and the
Fischer’s Exact Test for both qualitative and categoric
measurement, and with the Mann-Whitney Test
criterion (Wilcoxon Rank Sum Test With Continuity
Correction) for the continuous variables. The criterion
values and p-value are shown in Chart 1.

The effect of various factors on the level of asthma
control was analysed using regression model. The
following parameters were included in the analysis:
duration of disease, FEV1, level of IgE, age.

The sequential selection method was used to
build the logistic regression model adjusted for all
factors.

All obtained coefficients and model parameters
are shown in Table 1. The P-value for the model coef-
ficients was calculated by the Wald test.

The probability of asthma control can be calcu-
lated using the formulas:

Y= ApX FAy Xyt +a X +a

p-_1 - logistic function.
l+¢

where 4, is the coefficients for the corresponding values

of the factors x, 4 is a constant term, ¢ is the base of

the natural logarithm.

RESULTS AND DISCUSSION

The analysis of clinical and anamnestic parameters
and their influence on disease control was carried out.

According to the data in Table 1 asthma severity
plays a key role in achieving control of the disease. Age
and FEV1 (in model 1) have insignificant coefhcients;
these factors have a non-linear nature of the relation-
ship with the control factor.

The disease duration coeflicient is positive, which
means that the longer the duration is, the more often
disease control is achieved. The total IgE level, con-
versely, has a negative coeflicient: the larger it is, the
less likely it is to control the disease.
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Table 1. Interaction between the factors and the control over bronchial asthma

Criterion value and p-value for two-level and three-level control

Factor classification
x*= 0,35, p-value = 0,84
Sex 7=0,185, p-value = 0,67
0-1: W = 1638, p-value = 0,35
Ade* 0-2:W =1132, p-value =0,12
9 1-2:W = 1445, p-value = 0,006
W = 2577, p-value = 0,009
. Fisher's Exact Test, p-value = 1,4e-05
BAseverity 12— 34,017, p-value = 6,0¢-06
0-1: W =1604,5, p-value = 0,47
% 0-2: W =1561, p-value =0,22
Onsetage™ |4 5'W = 21255, p-value = 0,58
W =3686,5, p-value = 0,33
Genetichack- | x*=0,82843, p-value = 0,66
ground ¥*=0,14649, p-value = 0,7
0-1: W =1381, p-value =0,53
lliness duration™ 0-2: W =929,5, p-value = 0,0045

1-2: W = 1456, p-value = 0,007
W =2385,5, p-value = 0,0013

Table 2. Value of the coefficients of logistic regression and parameters of models

Factors*/Parameters | Model 1 Model 2 Model 3

Disease duration 0.18746 (0.01) 0.18355(0.0002) | 0.13633 (0.0013)
Asthma severity -1.54523 (4.9E-06) | -1.62231(1.0E-06) | -

Total IgE -0.00236 (0.044) | -0.00236 (0.04) -

Age -0.004 (0.96) - -

FEV, 0.02208 (0.8) - 0.03047 (0.0097)
Constant term 0.60668 23427 -3.62426

e 48.195 44.960 17.566

p-value 3.2E-09 9.4E-10 0.00015

R? 0.215 0.201 0.079

Sensitivity 72.9 73.8 65.6

Specificity 75.4 71.2 65.8

Thus, we suggested that in this system of factors there are non-
linear relationships which were confirmed by further modelling.
In particular, the decision tree model was also built based on these

factors which had sensitivity of 92.79 and specificity of 81.96.
CONCLUSION

The best model of the constructed logistic regression models
gives specificity of 71.2 and sensitivity of 73.8. Distribution analysis
and modelling show the limited application of the regression for
the construction of asthma control models due to the nonlinear

effects.

Thus, the modelling method allows to evaluate the role of
various factors and their effect on the course of the disease and to
predict the control effectiveness.
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Elaboration of predictive markers for

development of bronchial asthma in chil-
dren will help improve the effectiveness of
its diagnosis; timely initiation of preventive
and therapeutic measures, which, in due
course, may prevent disability in this group
of patients.
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