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ABSTRACT 

The objective was to study the clinical features of the course of the disease with the debut at different ages of childhood in order to 

improve the treatment and prevention measures for children with bronchial asthma. The study was conducted in the design of 
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longitudinal monitoring of child cohorts formed by simple random sampling, the duration of which was 10 years. Deviations in the 

severity of the course of the disease, the control of BA symptoms, the number of exacerbations and hospitalizations due to a severe 

attack of bronchial obstruction, and the duration of inpatient treatment were evaluated. The research included 195 children of all 

ages suffering from asthma with different disease debuts. At the initial examination the family-genealogical burden index for atopic 

diseases in the comparison groups did not differ significantly and amounted to 0.15 ± 0.01 c.u. in group I, and 0.17 ± 0.01 cu in 

group II and in group III - 0.14 ± 0.008 c.u. According to the GINA criteria, the control of BA symptoms was achieved best of all in 

patients with an early-onset asthma phenotype, and the worst in patients from clinical group II. The study showed that the 

phenotype of early-onset asthma is characterized by a tendency to atopy according to the father’s pedigree. The debut of bronchial 

asthma in preschool age is characterized by a high frequency of burden of the maternal pedigree with allergic diseases. The 

characteristic features of the phenotype of late-onset asthma are the least burden of a family allergic history. 

Keywords: Bronchial asthma, early-onset asthma, late-onset asthma, pedigree, comorbidity 

 

 

1. INTRODUCTION 

Bronchial asthma (BA) is considered to be the most common chronic disease in childhood (Raun et al., 2014), with almost half of 

children debuting before reaching the age of 3 years. However, clinical manifestations of bronchial obstruction, not associated with 

BA, are also quite common, due to the anatomical and physiological features of the respiratory tract of children and the 

pathogenetic features of the inflammatory process in childhood (Fleming et al., 2015). For differential diagnosis in such cases, it is 

extremely important to study anamnesis in detail, in which, as a rule, there are indications of periodic episodes of wheezing and / or 

coughing caused by viral upper respiratory tract infection (URTI), physical activity, or changes in weather conditions. Wheezing and 

coughing during laughter or crying, as well as episodes of wheezing in a child without signs of URTI are also pathogomonic for BA. 

The rapid reduction of symptoms of bronchial obstruction in response to inhalation of a bronchodilator drug, as a rule, confirms the 

assumption of asthma.  

The presence of anamnestic data on previous hospitalizations in the intensive care unit (ICU) or emergency room, hospitalization 

or prescribing of steroids allows not only to confirm the diagnosis of asthma, but also to establish the severity of the disease. 

Tobacco smoke contact, gastroesophageal reflux or sinusitis may determine the primary cause of bronchial obstruction symptoms, 

but these factors are most often triggers of asthma, and qualitative and quantitative assessment of one's own or family atopic 

history, in particular, symptoms of food and medication allergy, seasonal or year-round rhinitis, conjunctivitis or eczema, increases 

the likelihood of the onset of asthma symptoms in a child (Lavrova et al., 2015), especially in cases where bronchial obstructive 

syndrome occurred during the first year of life (Ribeirod et al., 2019). 

In order to exclude diseases that mimic asthma (Faiza et al., 2018), a full examination should be performed; however, during the 

period between attacks, the results of the physical examination do not differ from the normal ones. In some cases, an increased 

anterior-posterior diameter of the chest and an extension of the expiratory phase of respiration are found in children. Obvious 

respiratory disorders during exacerbation of asthma are often less pronounced in older children and adolescents compared to 

infants and young children. Spirographic research has age restrictions; it is difficult to perform in young children and is generally not 

recommended for children 5 years of age (Ashley et al., 2019). In addition, spirographic examination reflects pulmonary function at 

the moment and, taking into account the reversibility of bronchial obstruction, does not have a prognostic value. The main criteria 

for controlling the symptoms of persistent asthma are day and night symptoms, limitation of activity, the need for the use of 

bronchodilators and reduction of indicators of pulmonary function (GINA, 2012). Therefore, the severity of BA and the control of its 

symptoms are predominantly evaluated based on clinical data, which are key in determining the extent of basic treatment and its 

modulation (Somashekar et al., 2017). From this point of view, clinical prospective evaluation of features of the course of BA with the 

debut in different periods of childhood is an important task. 

The aim of the research: to improve the treatment-and-prophylactic measures of children with bronchial asthma, to study the 

clinical features of the course of the disease with the debut at different ages of childhood. 

 

2. MATERIAL AND METHODS 

The open-label, prospective, randomized study included 195 children of all ages suffering from asthma with different disease 

debuts. In 59 patients (clinical group I), the symptoms of the disease were registered before reaching the age of 3 years (“early onset 

asthma”), in 58 children the asthma debut coincided with the preschool age (clinical group II), and in the remaining 78 patients 

(clinical group III) the diagnosis of asthma was established at school age (late-onset asthma).  
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Ethical committee approval code & details 

The research protocol and informed consent form were approved by the Commission on Biomedical ethics in biomedical scientific 

research of the Higher State Educational Establishment of Ukraine, Bukovinian State Medical University (Minutes No. 36 dated 

17.11.2016). The article is recommended for publication by the Commission on Biomedical ethics in biomedical scientific research of 

the Higher State Educational Establishment of Ukraine, Bukovinian State Medical University the protocol No. 4 dated 19 December 

2019. 

The study was conducted in the design of longitudinal monitoring of child cohorts formed by simple random sampling, the 

duration of which was 10 years. During this period, 1 patient dropped out from group II and II. During the study, deviations in the 

severity of the course of the disease, the control of BA symptoms, the number of exacerbations and hospitalizations due to a severe 

attack of bronchial obstruction, and the duration of inpatient treatment were evaluated. 

The classification and management of BA according to the Unified Clinical Protocol of Primary, Secondary (Specialized) Medical 

Assistance “Bronchial Asthma in Children” was used in the work (Order of the Ministry of Health of Ukraine No. 868 (Appendix 2) of 

October 8, 2013), taking into account the recommendations of the International Global Initiatives for the diagnosis and treatment of 

BA (GINA 2006-2010). The evaluation of the control of symptoms of asthma was performed according to the ACT test (Asthma 

Control Test, Quality Metric Incorporated, 2002). 

When evaluating the ACT test, reckoning in a child less than 16 points indicated a lack of control of asthma, a sum of 16 to 20 

points indicated partial control, and 20 or more points indicated the achievement of complete control of the disease (Ogorodova et 

al., 2006). The Global Initiative for the Control of Bronchial Asthma Initiative (GINA-2008) was used to evaluate disease control in 

parallel with the ACT test. According to this modified scoring system of control evaluation, a decrease in the amount of points 

indicated an increase in control and its increase - deterioration in the controllability of the disease. 

The results of the study were analyzed using Stat SoftInc “STATISTICA” computer packages and Excel XP for Windows on a PC 

using parametric and non-parametric calculation methods. The work was carried out at the expense of the state budget of Ukraine, 

which was allocated for the implementation of the initiative research work "Genetic determination of preventive approaches in 

bronchial asthma in children", state registration number 0114U002471. 

 

3. RESULTS 

The analysis of the distribution of the BA debut period in this cohort of patients only partially coincided with the literature data 

(Farzan et al., 2019) according to the frequency of "early onset asthma" (30.25% in our study versus 35.0% according to the 

literature). However, in other age groups, the opposite pattern was observed: preschool age asthma in our work was 29.74% versus 

42.5% according to the literature, "late onset asthma" - in 40.0% of children versus 22.5% according to the literature). From our point 

of view, this testified to the hypodiagnosis of asthma (Antipkin et al., 2014) with the shift of the moment of diagnosis to school age, 

when it is possible to carry out spirographic research with the child. The main clinical characteristics of the comparison groups are 

shown in table 1. Thus, with the exception of differences in age and length of BA disease, which, in turn, reflected the correctness of 

the formed comparison groups, the main clinical characteristics of the group coincided. 

 

Table 1 General clinical characteristics of groups of children at the initial examination 

Groups of 

children 

Number of 

children 

Share of boys 

(%) 

Share of urban 

residents (%) 

Average age (M ± m, 

years) 

Duration of disease 

(M ± m, years) 

Group І  59 64.41 35.59 8.47±0.48 5.82±0.47 

Group ІІ  58 65.52 48.27 8.80±0.48 4.28±0.48 

Group ІІІ  78 62.82 42.31 10.93±0.35 2.46±0.33 

Р >0.05 >0.05 ІІІ:І.ІІ<0.05 ІІІ:І.ІІ<0.05 

  Note: P is a Student criterion 

 

4. DISCUSSION 

At the initial examination, we conducted a thorough analysis of anamnestic data in children with asthma of different disease debut 

time. Thus, the family-genealogical burden index for atopic diseases in the comparison groups did not differ significantly and 

amounted to 0.15 ± 0.01c.u. In group I, and 0.17 ± 0.01 cu in group II and in group III - 0.14 ± 0.008 c.u (In all cases, P> 0.05). The 

distribution of cases of burdened family history of bronchial asthma or chronic obstructive pulmonary disease in immediate relatives 

is shown in Table 2.  
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Table 2 The family history burden of children in comparison groups with chronic bronchial obstructive diseases (in %) 

Groups of 

patients 

Number of 

children 

Not burdened 

pedigree 

Burdened by mother's 

pedigree 

Burdened by  father's 

pedigree 

Burdened by 

both pedigrees 

Group І  59 55.93 10.17 30.51 3.39 

Group ІІ  58 41.38 34.48 17.24 6.90 

Group ІІI 78 64.10 15.38 16.67 3.85 

Р ІІ:ІІІ< 0.05 ІІ:І<0.05 І:ІІ<0.05 >0.05 

Note: P is a Student criterion 

 

Thus, the most significant factor in predisposing to the formation of an asthma phenotype is the asthma burden of a family 

history in preschool children; what is more, the formation of hypersensitivity of the respiratory tract is mainly influenced by the 

burden of maternal pedigree, and at an early age, the father's pedigree. But on the other hand the lack of family history of chronic 

bronchial obstructive diseases was a factor in predisposition to the formation of late-onset BA in representatives of group III in 

relation to the debut group of BA in preschool age. The data obtained are partially consistent with the literature on the predictor 

role of burdened family allergological history on the formation of individual BA phenotypes (Paaso et al., 2014). 

Table 3 shows the risk indicators for the formation of a specific BA phenotype, taking into account the burden of genealogical 

history of children with chronic bronchial obstructive diseases. It is shown, in particular, that the burden of chronic bronchial 

obstructive diseases of the family tree in both lineages does not affect the formation of BA phenotypes of different age debut in 

children. 

 

Table 3 Indicators of clinical and epidemiological risk formation of individual asthma phenotypes 

Asthma phenotype / patient 

groups 

Pedigree 

burden 
Odds ratio (95% CI) Relative risk (95% CI) Attributive risk 

Late onset, III: II None 2.53 (1.43-4.47) 1.6 (1.22-2.11) 0.23 

Debut at Preschool Age, II: I Mother 4.65 (2.16-10.02) 1.83 (1.0-3.48) 0.35 

Early onset,  I: II  2.19 (1.12-4.32) 1.42 (0.84-2.41) 0.19 

 

Cutaneous manifestations of atopy, which partly undergo avague "diagnosis" of exudative catarrhal diathesis, occurred in 52.54% 

of children of group I, 39.66% of patients of group II and only 25.64% of representatives of group III (III: І, II <0.05). Such features 

could be explained by "memory errors" in adulthood, or the formation of hypersensitivity to air allergens at school age without the 

manifestation of the so-called "atopic march". Thus, the highest was the frequency of atopic form of asthma in the representatives of 

group I - 61.01%, in patients of group II it was 55.17%, and in group III - only 47.44% (P>0.05). Therefore, regarding the late-onset 

asthma phenotype, clinical markers of atopy increase the risk of early-onset asthma at an early age. Thus, indications of atopic skin 

lesions in infants in this respect were characterized by the following indicators of clinical and epidemiological risk: odds ratio - 3.21 

(95% CI 1.77-5.83), relative risk - 1.73 (95% CI 1, 18-2, 53), attributive risk - 0,28. The atopic form of asthma in children is associated 

with the formation of an early onset asthma phenotype as follows: odds ratio - 1.73 (95% CI 1.0-3.04), relative risk - 1.32 (95% CI 

1.02-1, 71) and attributive risk - 0, 14. Together with BA, patients had a comorbid course of other atopic diseases, the frequency of 

which is given in Table 4. 

 

Table 4 Frequency of atopic comorbidity in children of comparison groups (in %) 

Groups of 

patients 

Number of 

children 
  No comorbidity Allergic rhinitis Atopic dermatitis 

Allergic rhinitis + 

atopic dermatitis 

Group І  59 33.9 52.54 - 13.56 

Group ІІ  58 41.38 50.0 3.45 5.17 

Group ІІI 78 43.59 47.44 1.28 7.69 

Р >0.05 >0.05 >0.05 >0.05 

Note: P is a Student criterion 

Thus, despite the absence of statistically significant differences, it can be considered that the phenotype of "early onset asthma" 

is characterized by maximum atopic comorbidity, the presence of allergic rhinitis in more than half of patients, and also twice as 

often by a combination of respiratory hypersensitivity with skin hypersensitivity. This was partly confirmed by the deviations in the 

severity of the persistence of BA in children of the comparison groups during the longitudinal monitoring period (Figure 1). 
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Figure 1 Severity of bronchial asthma in children of comparison groups at baseline examination 

 

Thus, BA was the most severe in representatives of the first group, and in patients with a late-onset asthma phenotype, the 

frequency of severe persistence was 2.8 times less, which is consistent with literature data (Wu et al., 2014). The indicators of the 

clinical and epidemiological risk of severe persistent asthma by the phenotype of the early debut were significantly higher for 

representatives of group III: the odds ratio was 6.03 (95% CI 3.24-11.20), the relative risk was 2.33 (95% CI) 1, 58-3.42), attributive risk 

- 0.42. Frequency distribution of varying severity of asthma persistence in children of comparison groups at the final examination is 

shown in Figure 2. 

 

 

Figure 2 Severity of bronchial asthma in children of comparison groups at the final examination 

 

Thus, the history of the development of asthma with a different debut period indicates that the best result was achieved in the 

first group of patients by reducing the proportion of severe persistence by 13.55%. In contrast, among patients in the third group, 

the proportion of severe asthma increased by 1, 6%, while in group II it decreased by only 9,86%. Thus, standard anti-inflammatory 

therapy has reduced the proportion of severe early-onset asthma in patients with late-onset phenotype with the following treatment 

efficacy criteria: absolute risk reduction - 5.97; reduction of relative risk - 3,85 (95% CI 17,86-35,76)% with the minimum required 
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number of treated patients - 3,85 (95% CI 0,94-9,91). Сontrol of asthma symptoms was determined in the dynamics of 10-year 

longitudinal monitoring, the key results of which are shown in Figure 3. 

 

 

Figure 3 Assessment of asthma symptom control by ACT test during longitudinal monitoring 

 

 

Figure 4 Assessment of asthma symptom control by GINA criteria during longitudinal monitoring  

 

Thus, in general, under the influence of the basic control treatment, it was possible to achieve positive changes in the control of 

BA symptoms, and these achievements were the most pronounced in the phenotype of late-onset asthma, and the most 

insignificant in the group of patients with the onset of the disease at preschool age. At the same time, there were no significant 

differences in the amount of ACT test scores in groups of patients both at the beginning of the monitoring and at the end of it. A 

comparative dynamic assessment of the control of BA symptoms in children of comparison groups according to GINA criteria is 

shown in Figure 4. 
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According to the GINA criteria, the control of BA symptoms was achieved best of all in patients with an early-onset asthma 

phenotype, and the worst in patients from clinical group II. At the same time, the annual number of hospitalizations due to a severe 

attack of the disease prevailed in patients of group I compared to groups II and III. 

 

5. CONCLUSION 

The phenotype of early-onset asthma is characterized by a tendency to atopy according to the father’s pedigree, (odds ratio 2.19), 

the presence of atopic skin lesions at 1 year of age in more than half of children (52.4%), the prevalence of the atopic form of the 

disease (61.01 %), allergic comorbidity (66.1%) and more frequent need for inpatient treatment. The debut of bronchial asthma in 

preschool age is characterized by a high frequency of burden of the maternal pedigree with allergic diseases (odds ratio 4.65), 

insufficient control of the symptoms of the disease under the influence of standard anti-inflammatory therapy, significantly worse 

rates within longitudinal monitoring. The characteristic features of the phenotype of late-onset asthma are the least burden of a 

family allergic history, the overwhelming absence of indications of skin lesions at an early age (74.36%), the predominance of a 

mixed form of bronchial asthma (52.56%), a low percentage of allergic comorbidity, and a relatively mild course diseases with better 

control indicators, but with insufficient response to standard basic anti-inflammatory treatment. 
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