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The purpose of the study was to create an automated decision support system for the differential diagnosis of chronic
nonspecific diseases of the small bronchi in children. It was based on a questionnaire used to study the prevalence of various forms
of chronic nonspecific lung diseases and the features of the immunological status in children with chronic diseases of the small
bronchi in children at the Research Institute of Pulmonary Diseases (Azerbaijan). The test cards were filled out and the correctness
of the probability of pathology scores was assessed in 113 children with bronchial asthma, 139 children with chronic bronchiolitis
and 103 children with bronchopulmonary dysplasia and with a history of bronchopulmonary dysplasia. A decision support system
has been developed for the differential diagnosis of chronic nonspecific diseases of the small bronchi in children. The main feature
of this technique is the ease of obtaining results after 3-5 minutes from the start of filling out the test card. The approbation of the
developed automated system of early detection in children at the outpatient stage made it possible to clarify the form of diseases
of the small bronchi, and to conduct informative research methods to confirm the diagnosis without using additional financial
costs. For the first time, an automated decision support system has been developed for the differential diagnosis of chronic
nonspecific diseases of the small bronchi in children. The application of the developed system has confirmed its practical
significance in clarifying the form of chronic nonspecific diseases of the small bronchi in children.

Key words: bronchial asthma, bronchiolitis, bronchopulmonary dysplasia, children
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I.A. Mycradaes

EJEKTPOHHA CUCTEMA JJU®EPEHIIMHOI JIATHOCTUKH
XPOHIYHUX XBOPOB JIPIGHUX BPOHXIB Y JIITEN

B NN
JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

Mertoro nocmikeHHs OyJI0 CTBOPEHHS aBTOMATH30BaHOT CHCTEMH MIITPUMKH HPUIHATTS PillleHb ITiJ] Yac MPOBEICHHS
IuQepeHIiaTbHol JIarHOCTUKH XPOHIYHUX Hecnenu(piqyHuX XBOpoO npiOHMX OpoHXIiB y niTeid. 3a OcHOBY Oyllo B3STO
ONMUTYBAITBHHK, [0 BUKOPUCTOBYETHCS MPU BUBYECHHI MOIIUPEHOCTI Pi3HUX (HOPM XPOHIUHHMX Hecmelr(piuHIX XBOPOO ApiOHMX
OpOHXIB Ta 0COOJIMBOCTI IMYHOJIOTIYHOTO CTaTyCy y AiTel 3 XpOHIYHUMH XBopobamH piOHUX OpoHXiB y aiteit y H/II nereneBux
3axBOproBaHb (A3epOaiimkan). [IpoBeeHO 3aMOBHEHHS TECT-KapT Ta OI[iHKA KOPEKTHOCTI BUCTABJICHHX OaliB HMOBIpHOCTI
naroJyorii y 113 mireit 3 GponxianbHOIO actMoro, y 139 niteit 3 XxpoHiyHUM OpoHXioniToM Ta y 103 mitei 3 GpOHXOJIEreHEBOIO
JMCIUIa3ielo Ta 3 OpPOHXOJIETEHEBOIO JHCIUIA3icl0 B aHaMHe3i. Po3po0ieHo cHcTeMy MiATPUMKHM HPUHHSTTS pillleHb M dac
MPOBeNeHHs Au(epeHialbHOl AiarHOCTUKH XPOHIYHUX Hecnenu(iYHuX 3aXBOPIOBaHb APiOHUX OpoHXIB y aiteil. OCHOBHOIO
OCOONHMBICTIO 11i€1 METOMMKU € MPOCTOTa OTPHMAHHS pe3yJbTaTiB 4epe3 3—5 XBWIMH BiJ MMOYATKy 3allOBHEHHS TECT-KapTH.
Arnpobariist po3po0i1eHoi aBTOMaTH30BaHOI CHCTEMHU PAaHHBOTO BUSIBICHHS B J1iTeil Ha aMOyJ1aTOPHOMY eTarli J103BOJIHIIO YTOYHUTH
(hopMy 3axBOprOBaHb APIOHUX OpPOHXIB, MPOBECTH IH(POPMATHBHI METOIM JOCITIPKEHHS Ha MIATBEP/DKEHHS [iarHo3y, He
BHKOPHCTOBYIOYH JIOAATKOBUX (DiHAHCOBHX BHTpaT. Bmepiue po3po0jeHO aBTOMATH30BaHY CHUCTEMY IiJATPUMKH MPUHHSATTS
pillieHb TIPU TPOBEACHHI AU(EpeHIiaTbHOI TIarHOCTHKH XPOHIYHAX HECHEeIU(IYHUX 3aXBOPIOBaHb APIOHUX OpOHXIB Yy IiTEH.
3acTrocyBaHHS pO3pO0IICHOT CHCTEMH IiATBEPANIIO CBOE NIPAKTHIHE 3HAUCHHS IPH YTOYHEHH] (JOPMH XPOHIYHNX HECTIeNU(ITHIX
XBOPOO ApiOHKX OpPOHXIB y HiTEil.

KirouoBi cjioBa: 6poHxianbHa acTMa, OpOHXIOMITH, OPOHXOJIETeHEeBA AUCILIA3IS, TITH.
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Chronic diseases of the small bronchi belong to one of the most difficult problems of pulmonology
and, above all, in the pulmonology of childhood. The complexity of the diagnosis of these diseases is
reflected to a certain extent in the International Statistical Classification of Diseases and Health-related
Problems (WHO Revision 10, 1995), where there are different variants and by name, course and causes of
the formation of nonspecific diseases of the small bronchi, combined into a single heading. In pediatric
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practice, among the acquired nonspecific chronic forms of small bronchial diseases, bronchial asthma,
bronchopulmonary dysplasia, and chronic (obliterating) bronchiolitis are currently distinguished [2]. These
forms of pathology are among the most severe diseases in childhood, largely determining child mortality
rates [1, 2, 8, 14]. Diseases require significant financial costs to achieve control the course of the disease,
which continues in patients who have reached adulthood, and are pediatric predictors of chronic obstructive
pulmonary disease (COPD) development. [12, 15].

All these diseases are characterized by common symptoms of bronchial obstruction of varying
severity and duration, followed by a relatively prosperous clinical condition [5, 6, 7]. The development of
obstructive syndrome is based on various variants of inflammation of the mucosa of small cartilaginous
bronchi and bronchioles: allergic, immuno-complex, neutrophil-bacterial [1, 7, 9]. The nature of
inflammation determines the formation of one or another form of pathology, which differ significantly in
relation to the cellular mechanisms of inflammatory mediators, morphological changes, responses to
therapy and prognosis of the course of the disease [3, 11, 12]. At the same time, the similarity of clinical
manifestations often determines the untimeness of diagnosis or even the failure to detect pathology in
pediatric practice, followed by inadequate therapy [4, 6, 13]. On the one hand, this is largely due to the
continuing trend of the syndromic approach in the detection of pathology and therapy, in particular the use
of the bronchoobstructive syndrome (BOS). It is impossible not to agree that such a wide application of the
syndromic approach greatly facilitates the work of the pediatrician, allows you to quickly achieve the effect
of relieving the symptom of bronchial obstruction, but does not prevent the occurrence of the next, similar
conditions, often more severe and prolonged. All this makes it difficult for many years to identify the true
pathology, often determining an unfavorable outcome both immediate and in the long term and the
possibility of COPD formation in mature, working age. With the growing cost of medical technologies and
limited funds, one of the most pressing health problems is the effective allocation of financial resources.
Timely clarification of the probability of a specific nosological form makes it possible to determine the
range of informative, financially sound studies for the final diagnosis and adequate therapeutic and
preventive measures already at the primary medical level. For these reasons, a detailed clarification of the
clinical and anamnestic features of specific forms of chronic diseases of the small bronchi (CDSB) acquires
special significance in determining the probability of the form of pathology and subsequently prescribing
informative and financially sound research methods for the final diagnosis. The study was conducted on
the basis of the Research Institute of Pulmonary Diseases and the City Children's Hospital No. 6 in Baku,
Azerbaijan.

The purpose of the study was to create an automated decision support system for differential
diagnosis of chronic nonspecific diseases of small bronchi in children.

Materials and methods. The data of observations of 113 children with BA, 139 patients with
bronchiolitis and 103 patients with BPD and with a history of BPD were analyzed. Among the analyzed
BA patients, boys made up the majority and exceeded the number of female children by more than 4 times.
There is also a predominance of males in the group of patients with chronic bronchiolitis and
bronchopulmonary dysplasia, including with a history of BPD, but there were no significant differences in
the sexual composition of these groups of children. The formulation of the diagnosis of each disease was
established on the basis of an assessment of the clinical course of bronchopulmonary disease and was
confirmed by data from immunological, radiological and functional studies. When creating a system to
support diagnostic solutions to determine the form of chronic nonspecific diseases of the small bronchi, a
test card consisting of 34 questions was compiled for each patient and including data from the family
genetic history, the perinatal period of the child's development, the age of onset of the disease and the
features of its clinical course of the disease. The present study included not only the results of the
assessment of the initial clinical symptoms of the disease, but also the features of the course of diseases,
the patient's condition at the time of examination. Statistical processing of the material was carried out
using the Pearson X? compliance criterion.

Results of the study and their discussion. All children of the analyzed group (BA, CB, BPD,
BPD in anamnesis) were characterized by common symptoms of diseases, repeated obstructions of
varying severity and duration, alternating with periods of relatively prosperous clinical condition.
However, significant differences in the age of the appearance of the first episodes of BOS were obtained.
In children with AD, the first episodes of obstruction were reliably noted at the age of 1.5-2 years and
older. On the contrary, in CB, 64 % of cases of lower respiratory tract diseases with symptoms of
obstruction are fixed already in the first year of life, in the intranatal period, aspiration syndrome was
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diagnosed in 20 %, which required intensive respiratory therapy. Both patients with BA and CB were
full-term, were born on time.

On the contrary, in all children with BPD, the prenatal period was extremely unfavorable with the
threat of early termination of pregnancy and premature birth. Children were born prematurely, at the
gestational age of 28 weeks. The minimum birth weight is 490g. In the early postnatal period, the
development of respiratory distress syndrome with increasing respiratory insufficiency was noted, which
required prolonged intensive respiratory therapy. The indicated clinical course is characteristic of BPD and
on this basis, patients of this group differ from the BA and COPD groups with high reliability (X?=187.2
at p<0.001).

Clinical dynamic observation of patients with BA, CB and BPD, as well as a thorough analysis of
test cards, allowed us to determine that an extremely unfavorable early neonatal period with the
development and progression of BOS and respiratory failure, followed by the use of a ventilator, is
characteristic of BPD. Subsequently, the symptoms of obstruction persisted with the greatest frequency in
the first year of life, radiologically, in addition to signs of hyperinflation, areas of hypoventilation were
noted, in the long term in a quarter of observations (BPD in anamnesis) signs of uneven ventilation, areas
of fibrosis and bullous bloating. Cases of aspiration and development of asphyxia were noted in CB in the
early neonatal period. In the first year of life-early manifestations of BOS as a consequence of
microaspiration syndrome. In this group was diagnosed (laryngomalacia, dysgenesis of the arytenoid
cartilage, epiglottis anomaly). BA is characterized by a late manifestation of BOS, although clinical
manifestations of atopy occur already during the first year of the child's life.

A software module has been created when filling out a test card for the purpose of early
determination of the form of chronic diseases of the small bronchi in children by means of Microsoft
Access. The test card contains 38 questions divided into several groups: information about the family and
previous pregnancies, features of the perinatal period and the first year of the child's life, the first lower
respiratory tract disease and its subsequent course, objective status.

In addition, questions are presented to which the doctor must provide answers when examining the
child, including data on the objective status and assessment of the child's health status by the parents. The
second task of the program module is to evaluate in points the significance of the marked signs for each
specific form of chronic nonspecific bronchopulmonary pathology. The principle of calculation is as
follows. Each questionnaire response represents an empirically calculated value. The lowest possible value
is zero, and the highest possible value is 10. Each component of the questionnaire is counted separately
and the value of all items with positive responses is summed up. The summed value of positive points
determines the probability of pathology of the lower respiratory tract.

When the doctor fills out the test card, the system calculates the total score for each of the possible
diseases, which is subsequently compared with the threshold value. If the threshold is exceeded, the
decision-making system signals to the doctor that the interviewee has signs of illness. Diseases for which
the sum of points exceeded the threshold value (100 points) are displayed by the system in descending
order of exceeding the threshold.

Thus, for the first time, a software module was created in the implementation of early determination
of the probability of the presence of a specific form of chronic diseases of the small bronchi (CDSB) by
means of Microsoft Access. When working with the system, the doctor must enter an account on the start
page that corresponds to the role of an expert.

After the doctor's name and password are entered and the “Log in” button is pressed, the doctor
enters the tabs with a list of questions. After selecting a question, the doctor goes to the form where the
questions and possible answers to them are displayed. It is worth noting that questions that do not involve
point scores are not active for the doctor. There are also two buttons on the form. After clicking the “save”
button, the doctor goes to the tab with a list of questions to select the next necessary question. The system
processes, analyzes and supports decision-making.

When the doctor fills out the test card, the system calculates the total score for each of the possible
diseases, which is subsequently compared with the threshold value. If the threshold is exceeded, the
decision-making system signals to the doctor that the interviewee has signs of illness. Diseases for which
the sum of points exceeded the threshold value (100 points) are displayed by the system in descending
order of exceeding the threshold.

The main feature of this technique is the ease of application and obtaining results after 3—5 minutes.

The testing of the developed automated system was carried out at the Research Institute of
Pulmonary Diseases of Azerbaijan.
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The use of the system in children at the outpatient stage made it possible to determine the
probability of a specific form of chronic disease of the small bronchi (CDSB) without additional financial
costs [5, 6, 7].

The introduction of a standardized, automated method at the primary medical level will make it
possible to determine the probability of the form of CBMB already at the initial treatment of patients within
3-5 minutes after filling out the test card, assign financially sound and informative research methods to
finally establish the true pathology, develop adequate methods of preventive measures, thereby improving
the quality of life of patients [3, 11, 12].

1. For the first time, an automated decision support system has been developed for the differential
diagnosis of chronic nonspecific diseases of the small bronchi (CNDSB) in children, a software module
has been created to implement the early determination of the probability of having a specific form of
chronic nonspecific lung diseases by means of Microsoft Access.

2. The approbation of the developed system proved its simplicity and effectiveness of application,
confirmed its practical significance in clarifying the form of CNDSB in children.
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