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INFORMATION ON PROGNOSTIC MARKERS OF SEVERE
ACUTE BRONCHITIS IN PRESCHOOLERS: A STUDY IN
SUMY REGION IN NORTH-EASTERN UKRAINE

Introduction. Respiratory infections, especially in children, are a
significant global health concern. Understanding the implications of
respiratory infections like acute bronchitis is crucial for devising
effective management strategies. These infections, including
bronchitis, pneumonia, and influenza, contribute substantially to
pediatric hospitalizations. Predicting the severity of acute bronchitis in
children is essential for personalized treatment and resource allocation.
Developing reliable prognostic tools for acute bronchitis can improve
outcomes and optimize healthcare resource utilization.

Methods. The study spanned four years (2018-2021) at "Saint
Zinaida's Children's Clinical Hospital" and "Primary Health Care
Center No. 2" in Sumy City Council. It involved 135 preschool
children with acute bronchitis (study group) and 28 healthy children
(control). The control group matched the age and gender of the acute
bronchitis group. Inclusion criteria comprised parental consent, ages
3-6, and a diagnosis of acute bronchitis; exclusions included parental
refusal, ages below 3 or above 7, concurrent somatic or allergic
diseases, non-compliance, and diagnoses other than acute bronchitis.
Various methods were employed, including clinical, laboratory,
instrumental, and statistical analyses. The severity of acute bronchitis
was gauged using the BSS-ped clinical tool. Immunological status
assessment involved determining cellular immunity indicators via
enzyme-linked immunosorbent assay. Hormonal status analysis
included thyroid and cortisol levels via enzyme-linked immunosorbent
assay. Statistical analysis utilized SPSS 26 and probabilistic modeling
based on Bayes' theorem for building prognostic models and assessing
risk factors for acute bronchitis. Fisher's criterion determined
reliability at a significance level of 0.05, categorizing risk degrees from
low to critically high based on a posteriori chances.
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Results. The study successfully identified key clinical, anamnestic,
hormonal, and immunological risk factors for severe acute bronchitis
in preschoolers, constructing a predictive mathematical model.
Breastfeeding and mixed feeding in infants were not associated with
increased severity, contrasting with chronic upper respiratory tract
disease and parental habits, notably smoking, linked to heightened
severity. Cough severity and auscultatory wheezing, with a BSS-ped
score of 4, moderately impacted severe acute bronchitis. An outlined
prognostic model confirmed hormonal indicators' influence,
particularly elevated reverse triiodothyronine levels, on increased risk.
Immune cellular activity, specifically CD8+, CD4+, and CD22+,
demonstrated pronounced impacts on severe acute bronchitis in
preschoolers. A combined aberration of CD3+ and free
trilodothyronine, CD3+ and total triiodothyronine, or CD4+ and free
triiodothyronine indicated a critically high risk. The model's reliability
was affirmed via ROC analysis, displaying a sensitivity of 91.7 %,
specificity of 68.2 %, and an AUC of 0.869, indicating its high quality.

Conclusions. In summary, chronic upper respiratory tract disease
and parental smoking, particularly when both parents smoke, are
significant clinical and anamnestic risk factors for severe acute
bronchitis in preschoolers. Cough severity and wheezing on the BSS-
ped scale contribute to its development. Hormonal indicators,
especially reverse triiodothyronine, display notable impacts, with
weaker associations observed for total triiodothyronine and cortisol.
Immunological status indicators such as CD22+, CD4+, and CD8+ are
also linked to severe acute bronchitis. Combinations of altered CD4+
and free triiodothyronine, CD3+ and free triiodothyronine, CD3+ and
total triiodothyronine intensify the risk. When evaluating preschoolers
with acute bronchitis, attention to clinical history (chronic upper
respiratory disease, parental smoking, severe cough, and pulmonary
rales) and specific laboratory parameters (concentration of
triiodothyronine, cortisol, and serum levels of CD22+, CD4+, and
CD8+) is advisable.
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IHOOPMALIA IIPO HNPOTHOCTHYHI MAPKEPHU
TAKKOI'O roCTPOI'O BPOHXITY B JITEA
JOMKLIBHOI'O BIKY: JOCJIJI)XEHHA B CYMCBKIH
OBJIACTI HA IIBHIYHOMY CXO/JII YKPATHA

Beryn. Pecnipatopni iH(exmii, oco0nmBo y niTeH, € 3HAYHOIO
MPOOJIEMOI0 OXOPOHH 3JI0POB'sl Y BCbOMY CBiTi. PO3yMiHHS HacTiAKIB
pecnipatopHux  iHEKIiH,
BUpINIAJbHE 3HAYEHHS Ui PO3POOKM e(QEKTUBHHMX CTpaTerii
nikyBaHHs. Li iHdekuii, BKIIo4ya4n OpOHXIT, THEBMOHIIO Ta TPHII,
€ OCHOBHOIO TPHYMHOIO rocmitamizamii mireil. [IpornosyBanHs
TSDKKOCTI TOCTPOro OpOHXITY y JiTel Mae BaykKJIMBE 3HAYEHHS JUIs

TIepCOHAJII30BAHOTO JIIKYBaHHS Ta pO3MOoJily pecypciB. Po3pobOka

TaKuX SK TOCTpuil OpoOHXIT, Mae
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HaJifHUX 1HCTPYMEHTIB TPOTHO3YBaHHS TSDKKOCTI TepeOdiry
TOCTPOTO OpOHXITY MOXKE IOKPALIUTH PEe3yJIbTATH JIIKyBaHHI Ta
ONITUMIi3yBaTH BUKOPHCTAHHS PECYPCIB OXOPOHH 3/I0POB'SL.

Metoau pociimxeHHs. J{OCTiIKEHHS TPUBAIO YOTHPH POKH
(2018-2021) wa  6a3i  KomyHampHOrO  HEKOMEpLIHOTO
mianpueMcTBa "JluTsiya kmiHiuHa JsikapHsa Cearoi 3iHaign" Ta
KomyHansHOro HekomepuiiHoro mignpuemcrsa "LIeHTp nepBUHHOT
Meauko-canitapHoi gomomoru Ne 2" Cymchkoi Michkol pamu. Y
HBOMY B3SUIM y4acTb 135 niTeil MOWIKUIBHOTO BiKYy 3 T'OCTPHM
OpoHXiTOM (OCHOBHA Trpyma) Ta 28 3IOpOBHX HiTeH (KOHTPOJIbHA
rpyma). KoHTponpHa rpyma BiAmoBimanza 3a BiKOM i CTAaTTIO Tpyi
XBOPHX Ha rocTpuii OponxiT. Kpurepismu BKIIOYEHHS OyJIH: 3rofa
0aTbKiB, Bik 3-6 POKIB i IiarHO3 TOCTPOTO OPOHXITY; BUKITIOUCHHS —
BimMOBa OaThKiB, Bik Momoxme 3 abo crapme 6 poKiB, CYIyTHI
coMaTu4Hi abo anepriuHi 3aXBOPIOBaHHS, HEJIOTPUMAHHS MPABUII 1
JllarHO3M, BIIMIHHI Bi rocTporo OpoHxity. Bysim BukopucTaHi pi3Hi
METO/HY, BKJIIOYAIOYH KITiHIYHI, Ja0OpaTOpHi, IHCTPYMEHTAJbHI Ta
CTaTUCTHYHI aHaNi3Hu. TSDKKICTh TOCTPOro OPOHXITY OLIHIOBAIU 32
JONIOMOror0  KiiHigyHOro  iHctpymenty  BSS-ped.  Ominka
IMYHOJIOTIYHOTO CTaTyCy BKJIIOYala BH3HAUCHHSA [OKA3HUKIB
KIITHHHOTO IMYHITETYy METOJIOM iMyHO(EpPMEHTHOTO aHali3y.
AHani3 TOPMOHAIBHOTO CTaTycy BKJIIOYaB BH3HAYCHHS pIiBHA
TUPEOTPONTHOTO TOPMOHY Ta KOPTH30Iy 3a  JOMOMOTOIO
iMyHO(pepMeHTHOTO  aHami3y. JlJasd CTaTHCTHYHOTO  aHami3y
BukopucToByBaiu SPSS 26 Ta iMOBIpHiCHE MO/IE/TIOBaHHS HA OCHOBI
Teopemu baeca s moOymoBH MPOTHOCTHYHHUX MOJENCH 1 OIIHKA
(axTopiB pU3HMKY PO3BUTKY roctporo O0poHxity. Kpurepiit ®imepa
BHM3HAYaB JIOCTOBIPHICTh HA piBHI 3Hauymocti 0,05, knacudikyodu
CTYIMiHb PH3MKY BiJ| HU3BKOTO JI0O KPUTHYHO BHUCOKOTO Ha OCHOBI
aTrIOCTEePIOPHUX IIAHCIB.

PesynbraTn. Y OOCHIIDKEHHI YCHIITHO BHU3HAYEHO KITFOYOBI
KIIiHIYHI, aHAMHECTHYHI, TOPMOHAaJBHI Ta IMYyHOJ]OTiYHi (haKTOpH
PHU3UKY TSDKKOTO Iepediry rocTporo OpOHXITY y IiTel TOIMKITHHOTO
BIKy Ta M0OYZ0BaHO IPOTHOCTHYHY MaTeMaTHYHy MoJelb. [ pyaHe
Ta 3MillaHe BHTOJIOBYBaHHS HEMOBJISAT He OynM MOB's3aHi 3i
CTyIIEHEM TSDKKOCTI, Ha BIJMIHY BiJl XPOHIYHHMX 3aXBOPIOBAaHb
BEPXHIX AMXaIbHUX LUISXIB Ta MaJiHHS OaThKiB, AKi OyJIM MOB'A3aHi
3 MIABUIICHHUM CTYNEHEM TSDKKOCTI. TSDKKICTh Kaluio —Ta
ayCKyJIbTATHBHI XpHIU 3 OMiHKOK 4 Oanm 3a mikajgor BSS-ped
MTOMIpHO BIUIMBAIM Ha TSDKKICTH TOCTporo OponXity. OKpeciieHa
MIPOTHOCTWYHA MOJENb IATBEpAWIA BIUIMB TOPMOHAJIBHUX
MMOKAa3HWKIB, 30KpeMa  30UIBIMICHOrO  PIBHS  PEBEPCHBHOIO
TPUHOATHPOHIHY, Ha MiJBMIIEHWH pH3MK. IMyHHa KIiTHHHA
aKTHMBHICTB, 30kpeMa CD8+, CD4+ ta CD22+, npoaeMoHCTpyBaja
BHPaXCHUH BIUIMB HA TSDKKHHA Tepedir rocTporo OpOHXITY y HiTeH
nomkimpHOro Biky. KombinoBana abepartis CD3+ 1 BinmbHOTO
TpuitoaTupoHiny, CD3+ i 3aransHoro TpuitoaTupoHiny abo CD4+ i
BIJIBHOT'O TPUHOATUPOHIHY BKa3yBasia Ha KDUTUYHO BUCOKUIN PHU3HK.
Hanifinicts Momeni Oyna migTBepikeHa 3a momomoroto ROC-
aHawi3y, KUl mokaszae uyymmBicTh 91,7 %, cnenudivnicts 68,2 %
ta AUC 0,869, 1110 CBiT4nTH 1PO ii BUCOKY SKICTb.
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BucHoBkn. TakuM YHHOM, XPOHIYHI 3aXBOPIOBAHHS BEPXHIX
MUXaJIbHUX MISIXIB 1 MaiHHA 0aTHKIB, 0COOIMBO KOJM 000€ OAaTHKIB
MalTh TaKy IIKUIMBY 3BHYKY, € 3HAYyIIHUMH
AHAMHECTHYHUMH (PaKTOpaMu PHU3HKY TSDKKOTO Tepediry rocTporo

KJIHIKO-

OpOHXITY y JiTeH TOMIKUILHOTO BiKy. TSDKKICTh KAlIUTO Ta XPUIIH 32
mkanolo BSS-ped cmpusitots  #ioro pos3Butky. ['opMoHanbHI
TIOKa3HHUKH, OCOOJIMBO PEBEPCUBHUI TPHHOATUPOHIH, IEMOHCTPYIOTh
TIOMITHUH BIUIMB, NPU LIBOMY CJIAOIIl 3B'I3KM CHOCTEPITArOTHCS IS
TpUHONTHPOHIHY 1  KoptHzoiy.  [loka3zHuku
iMyHOIOTiUHOTO cTarycy, Taki sk CD22+, CD4+ ta CD8+, Takox
MOB's3aHI 3 TSHKKUM Tiepebirom roctporo OponxiTy. KomOiHarmii
3MiHeHHnX TokasHUKIB CD4+ i BinmpHOTO TpHifonTHpoHiny, CD3+ i
BiIbHOTO TpuHoATHpoHiHy, CD3+ 1 3araspHOTO TPUHOATHPOHIHY
TIOCHITIOIOTh pI3HK. [lpn oOCTe)XKeHHI AiTed MOMIKITBHOTO BIKy 3

3araJlbHOTo

roCTpUM OPOHXITOM JIOLIIBHO 3BEPTaTH YBary Ha KIIIHIYHUI aHaMHe3
(XpOHIYHI 3aXBOPIOBAHHS BEPXHIX AMXAIBHUX MUIIXIB, KypiHHS
0aTbKiB, CHWJIBHMH KamleJdb 1 JIETEHEBI XpUNHU) Ta clenudivdni
J1a00paTOpHi MOKa3HUKH (KOHIEHTPALiSl TPUHOITUPOHIHY, KOPTH30ITY
Ta cupoBatkoBi piBHi CD22+, CD4+ 1 CD8+).

KuarouoBi ciaoBa: roctpuil OpoHXIT, HiTH, OpPOHXOJErCHEBI
3aXBOPIOBAHHS, TOPMOHH, TPHUHOJATUPOHIH, TUPOKCHH, KOPTHU3OJ,
IMyHITeT.

Aemop, sionogioanvhuii 3a nucmysannsn: Onexcanop CmisH, HABYANLHO-HAYKOBUU MEOUYHUL THCIUMY M
Cymcvroeo depacasrozo yuisepcumemy, eyi. Canamopna, 31, 40018 Cymu, Yrpaina, men: +380506316005

en. nowma: sSmiyana@ukr.net

ABBREVIATIONS

CAP — community-acquired pneumonia
CRP — C-reactive protein

TSH — thyroid-stimulating hormone
fT3 — free triiodothyronine

fT4 — free thyroxine

NLR — neutrophil-to-lymphocyte ratio
PCT — procalcitonin

rT3 —reverse triiodothyronine

SUPAR - soluble urokinase-type plasminogen activator receptor

T3 — total triiodothyronine
T4 — total thyroxine

INTRODUCTION / BCTYII

Respiratory infections represent a substantial

paramount in elucidating its implications and devising
effective management strategies [1-4].

global health burden, affecting individuals across
diverse demographics and age groups. Among these,
children constitute a vulnerable population due to
their developing immune systems and increased
susceptibility to respiratory ailments. Acute
bronchitis, a prevalent respiratory condition in
pediatric populations, remains a pertinent concern
owing to its impact on children's health and well-
being. Understanding the significance of respiratory
infections, specifically acute bronchitis, in children is

The global prevalence of respiratory infections
underscores their significance as a major cause of
morbidity and mortality worldwide. Respiratory
ailments, including bronchitis, pneumonia, and
influenza, collectively contribute to a substantial
portion of pediatric hospitalizations and outpatient
visits. Children, particularly those under the age of
five, are at an elevated risk of developing severe
complications ~ from  respiratory infections,
highlighting the critical need to address these
conditions [5-7].



mailto:smiyana@ukr.net

Acute bronchitis in children manifests as an
inflammation of the bronchial passages,
predominantly triggered by viral infections. Its
clinical presentation often includes cough,
wheezing, and respiratory distress, posing
significant challenges in diagnosis and management.
Although acute bronchitis is mostly self-limiting, the
potential for progression to more severe respiratory
conditions necessitates thorough evaluation and
effective intervention [8, 9].

Furthermore, predicting the severity of
respiratory illnesses, including acute bronchitis, in
children holds paramount importance in providing
timely and appropriate medical care. Identifying
factors or biomarkers associated with disease
progression can aid clinicians in stratifying patients
based on their risk profile, enabling personalized
treatment approaches and resource allocation.
Developing reliable prognostic tools for acute
bronchitis in children can mitigate adverse
outcomes, reduce unnecessary interventions, and
optimize healthcare resource utilization [10-14].

In conclusion, the relevance of respiratory
infections, notably acute bronchitis, in children is a
pressing concern due to its impact on pediatric health
and the healthcare system. Recognizing the
significance of these conditions, predicting disease
severity, and implementing targeted interventions
are crucial in ameliorating the burden of acute
bronchitis in pediatric populations.

OBJECTIVE

The study's objective was to determine the
predictive markers for severe acute bronchitis in
preschool children: clinical (cough and auscultatory
pulmonary rales according to the BSS-ped scale),
anamnestic (infant feeding, parents' bad habits and
chronic pathology of the upper respiratory tract in
the immediate family) hormonal (thyroid-
stimulating hormone, total triiodothyronine, free
trilodothyronine, reverse triiodothyronine, total
thyroxine, free thyroxine and cortisol) and
immunological risk factors (Lymphocytes, CD3+,
CDI16+, CD8+, CD4+, CD22+).

MATERIALS AND METHODS

The study was conducted for four years (2018-
2021) on the basis of the Municipal Non-Profit
Enterprise " Saint Zinaida's Children's Clinical
Hospital" of Sumy City Council and the Municipal
Non-Profit Enterprise "Primary Health Care Center
No. 2" of Sumy City Council. We examined 135
preschool children (3 to 6 years old) with acute
bronchitis who were treated in infectious diseases
departments (study group) and 28 healthy children

(control group).The examined children of the control
group corresponded in age and gender to the group
of patients with acute bronchitis. The main group
was represented by 63 ((46.67 + 8.42) %) and 72
((53.33+ 8.42) %) female and male patients,
respectively (p = 0.05). There were 13 girls ((46.43
+ 18.47) %) and 15 boys ((53.57 £ 18.47) %) in the
control group (p = 0.05). In the main group, the
average age of female patients was (4.32 + 0.15)
years, and of male patients — (4.13 £ 0.13) years, in
the control group the average age was (4.38 £ 0.09)
and (4.00 + 0.31) years for female and male patients,
respectively. The general condition of the children in
the control group was satisfactory, their
neuropsychological and physical development was
age-appropriate. None of the children in this group
had been ill during the last month before the
examinations. When taking anamnesis of children in
the control group, it was found that complicated
pregnancy was noted in 9 ((32.14 £ 8.99) %)
mothers: Mild iron deficiency anemia was diagnosed
in 3 ((10.71 £ 5.95) %) women, cesarean delivery in
2 ((7.14 = 4.96) %), toxicosis of the first half of
pregnancy in 3 ((10.71 + 5.95) %) women in labor,
and 1 mother ((3.57 + 3.57) %) reported an acute
respiratory viral infection. Prolonged neonatal
jaundice was detected in 5 ((17.86 = 7.37) %)
newborns, and perinatal central nervous system
damage in 7 ((25.00 £ 8.33) %) children of the
control group. The allergic and hereditary history of
healthy children was not burdened.

In the children of the main group, the diagnosis
was made in accordance with the clinical protocol
for the provision of medical care to children in the
specialty "Pediatric Pulmonology", approved by the
order of the Ministry of Health of Ukraine of
13.01.2005 No. 18, as amended by the Order of the
Ministry of Health of Ukraine No. 499 of July 16,
2014 (Unified Clinical Protocol for Primary Care for
Adults and Children "Acute Respiratory
Infections™), and the Adapted Evidence-Based
Clinical Practice Guideline "Influenza and Acute
Respiratory Infections", 2014.

The criteria for enrollment in the clinical trial
were: informed consent of the sick child's parents
to participate in the study and compliance with all
doctor's prescriptions; children aged 3 to 6 years;
and a primary diagnosis of acute bronchitis. The
exclusion criteria were refusal of the parents of the
sick child to participate in the study; age of children
less than 3 and more than 6 years; presence of
concomitant somatic diseases in the stage of
decompensation; presence of allergic diseases;




non-compliance with medical prescriptions;
patients with a primary diagnosis other than acute
bronchitis.

The following methods were used in the study:
general clinical, laboratory, instrumental and
statistical. The severity of acute bronchitis was
assessed using the BSS-ped clinical tool for
measuring the severity of acute bronchitis in
children.

The study of the immunological status of
children was carried out by determining the level of
indicators of the cellular immunity (CD3+, CD4+,
CD8+, CD16+, CD22+) in the acute period of the
disease (1-2 days of hospitalization) in the blood
serum by enzyme-linked immunosorbent assay. The
hormonal status of children (thyroid-stimulating
hormone (TSH), total triiodothyronine (T3), reverse
triiodothyronine (rT3), total thyroxine (T4), free
thyroxine fraction (fT4) and cortisol) was also
determined in the acute period of the disease (days
1-2 of hospitalization) in the blood serum by a solid-
phase enzyme-linked immunosorbent assay.

Statistical processing was performed using SPSS
26. To build the prognostic model, we used
probabilistic modeling based on Bayes' theorem,
which allowed us to move from the available a priori
probabilities to a posterior probability distribution
depending on the influence of various factors using
the average risk function. Reliability is determined
on the basis of Fisher's criterion for a significance
level of 0.05. The a priori and a posteriori chances
were calculated, on the basis of which the degree of

increase in the risk of acute bronchitis was
determined. The values obtained through the study
of probability estimates (based on sequential Wald
analysis) are included in prognostic tables according
to their informational content. To predict the
outcome, based on the a posteriori chances,
presented as a percentage, 4 degrees of risk of acute
bronchitis were identified: up to 17 % — low; 18-
40 % — medium; 41-70 % - high; 71-100 % -
critically high.

RESULTS

The study made it possible to identify the most
informative clinical, anamnestic, hormonal and
immunological risk factors for severe acute
bronchitis in preschool children and to build a
mathematical model on this basis.

Breastfeeding and mixed feeding of infants is not
a risk factor for increasing the severity of acute
bronchitis. Instead, chronic upper respiratory tract
disease and parents' bad habits are factors that lead
to severe acute bronchitis. It should be noted that
smoking by both parents causes a higher risk of
increasing the severity of acute bronchitis (Table 1).
Figure 1 provides a more visual representation.

Table 2 shows that cough with a BSS-ped
severity score of 4 and four-point auscultatory
wheezing had an average impact on the development
of severe acute bronchitis.

To confirm the hypothesis of the influence of
hormonal status indicators, their prognostic model is
presented (Table 3).

High
40-70 %
Mother's
smoking
24.0
Average eLo
18-40 %
17.3
15.3 Infant feeding
(artificial)
Low Infant feeding
upto18% @5 (mixed)
X
) Infant feeding
s (breastfeeding)
3
2
[a)

Both parents

28.7 smoke
20,9 @ Chronic pathology
of the upper
Father's respiratory tract
smoking

Figure 1 — A posteriori chances of increasing the severity of acute bronchitis in preschool children depending

on the life history, %
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Table 1 — Prognosis of severe acute bronchitis in preschool children depending on the life history

Degree of risk:
A posteriori Increase up to 18 — low,
Factors of influence chr;nce | % in risk, 18-40 — average,
? times 40-70 - high,
70-100 — critically high

Infant feeding (breastfeeding) 0.062 9.5 0.18 Low
Infant feeding (mixed) 0.099 15.3 0.29 Low
Infant feeding (artificial) 0.112 17.3 0.33 Average
Parents' bad habits (mother's smoking) 0.156 24.0 0.46 Average
Paren_tal smoking (father's 0.140 216 0.46 Average
smoking)
Parental smoking habits (both parents 0.186 28.7 0.60 Average
smoke)
Chronic — pathology the upper | 4 15 20.9 0.43 Average
respiratory tract

Table 2 — Prognosis of severe acute bronchitis in preschool children depending on the assessment of cough
and auscultatory pulmonary rales according to the BSS-ped scale

Degree of risk:
to 18 — low,
. A posteriori Increase in risk, P to ow
Factors of influence . 18-40 — average,
chance | % times .
40-70 - high,
70-100 — critically high
Cough (2 points) 0.031 4.8 0.09 Low
Cough (3 points) 0.056 8.7 0.17 Low
Cough (4 points) 0.124 19.1 0.40 Average
Auscultatory lung rales (2 points) 0.079 12.2 0.23 Low
Auscultatory lung rales (3 points) 0.101 15.6 0.33 Low
Auscultatory lung rales (4 points) 0.164 18.5 0.52 Average

Table 3 — Prognosis of severe acute bronchitis in preschool children depending on hormonal status indicators

Degree of risk:
. A posteriori Increase in risk, up to 18 - low,
Factors of influence chance | % times 18-40 — average,
? 40-70 — high,
70-100 — critically high

TSH 0.022 3.4 0.07 Low
T4 0.038 5.8 0.11 Low
fT4 0.044 11.2 0.16 Low
T3 0.146 22.6 0.43 Average
Cortisol 0.200 22.5 0.62 Average
rT3 1.631 61.1 242 High
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An increase in rT3 levels leads to a high risk of The cumulative effect of hormonal and

severe acute bronchitis. This is clearly shown in immunologic panel parameters is presented in
Figure 2. Table 5. As we can see from the calculations, a

According to the indicators of functional activity critically high risk of severe acute bronchitis in
of the immune cellular link, we see that the following preschool children occurs when the abnormal
indicators have a more pronounced effect on the values of CD3+ and fT3, CD3+ and T3, CD4+ and
development of severe acute bronchitis in preschool fT3 are combined.

children: CD8+, CD4+ and CD22+ (Table 4, Figure 3).

=
«Q
=

N

0-70 %

61.1

Degree of risk

Average T,
18-40 %

Low 22,6 225 Cortisol
up to 18 % T,

Figure 2 — A posteriori odds of increasing the severity of acute bronchitis in preschool children depending on
hormonal status, %

Table 4 — Prognosis of severe acute bronchitis in preschool children according to the functional activity of the
cellular immunity link

Degree of risk:
A posteriori up to 18 - low,
Factors of influence chimce % Increase in risk, times 18-40 — average,
° 40-70 — high,
70-100 — critically high
Lymphocytes, % 0.073 11.5 0.19 Low
CD3+ 0.099 15.7 0.29 Low
CD16+ 0.124 18.6 0.34 Average
CD8+ 0.153 21.6 0.47 Average
CD4+ 0.197 29.6 0.63 Average
CD22+ 0.212 32.4 0.68 Average
To verify the reliability of the model's the specificity is 68.2 %, and the AUC is 0.869,
predictive abilities, we used ROC analysis which means that the quality of the model is very
(Figure 4). In our model, the sensitivity is 91.7 %, good.
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High

40-70 % CD4+
824 cpoo+
29.6
Average
18-40 %
21.6
18.6
Low 15.7 D16 CD8+
+
upto 18 % CD3+
11.5
Lymphocytes

Degree
of risk

Figure 3 — A posteriori chances of increasing the severity of acute bronchitis in preschool children depending
on the functional activity of the cellular immune system, %

Table 5 —Prognosis of severe acute bronchitis in preschool children according to cumulative indicators of
functional activity of the cellular immunity and hormonal panel

Degree of risk:
. A posteriori Increase in risk, up to 18 - low,
Factors of influence chance | % times 18-40 — average,
40-70 - high,
70-100 — critically high
CD22+and rT3 0.141 5.3 0.21 Low
CD22+ and Cortisol 0.369 13.8 0.55 Low
CD22+ and TSH 0.761 28.5 1.13 Average
CD22+ and fT4 0.849 38.0 2.30 Average
CD22+ and T3 0.223 8.4 0.33 Low
CD22+ and fT3 0.451 16.9 0.67 Low
CD16+ and Cortisol 0.348 13.0 0.52 Low
CD16+ and TSH 0.575 215 0.85 Average
CD16+and fT4 0.967 36.2 144 Average
CD16+ and T3 1.755 65.7 2.61 High
CD16+ and fT3 0.427 16.0 0.64 Low
CD4+ and rT3 0.348 13.0 0.52 Low
CD4+ and Cortisol 0.575 21.5 0.85 Average
CD4+ and TSH 0.617 23.1 0.92 Average
CDA4+ and fT4 0.845 31.6 1.26 Average
CD4+and T3 1.237 46.3 1.84 High
CDA4+ and fT3 2.025 75.8 3.01 Critically high
CD3+and rT3 0.427 16.0 0.64 Low
CD3+ and Cortisol 0.575 21.5 0.85 Average
CD3+and TSH 1.067 40.0 1.59 Average
CD3+ and fT4 1.295 48.5 1.92 Bucokwuit
CD3+ and fT3 2.025 75.8 3.01 Critically high
CD3+and T3 2.475 92.6 3.68 Critically high
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Figure 4 — Roc curve for predicting the development of severe acute bronchitis in preschool children

DISCUSSION

In 2022, Rahat A Memon et al. conducted a
study that included a meta-analysis to assess the
effectiveness of the SMART-COP (systolic blood
pressure, multilobar infiltrates, albumin,
respiratory rate, tachycardia, confusion, oxygen,
and pH) score in predicting the severity and
prognosis of patients with community-acquired
pneumonia (CAP). The findings revealed
promising accuracy in predicting the need for
intensive respiratory or vasopressor support
(IRVS), with a pooled sensitivity of 89 % and
specificity of 68 %. Additionally, for predicting 30-
day mortality, the SMART-COP score
demonstrated a pooled sensitivity of 92 % and
specificity of 39 %. Overall, the study suggests that
SMART-COP is a valuable tool for clinicians in
accurately assessing illness severity and identifying
patients who require urgent management due to
CAP [11].

A team of scientists from South Korea aimed to
assess predictors of 28-day mortality in CAP,
focusing on serum biomarkers like procalcitonin
(PCT) and C-reactive protein (CRP) alongside
various clinical risk scales. Among 125 patients, 13
died within 28 days. PCT showed high predictive
value with an AUC of 083 and
sensitivity/specificity of 76.9 % and 90.2 %
respectively at a cut-off > 5.6 pg/L. The pneumonia
severity scales (PSl, IDSA/ATS, CURBG65)
exhibited AUCs of 0.86, 0.87, and 0.77
respectively. Combining CRP/PCT with PSI or
IDSA/ATS  guidelines enhanced predictive

performance  over individual  assessments,
indicating PCT as a reliable single predictor and
emphasizing the potential for improved risk
assessment by incorporating CRP and/or PCT with
existing guidelines [15].

Studies by Li Chen and others (2021) focused
on understanding the link between clinical
indicators and the severity of COVID-19, analyzing
retrospective data from 443 hospitalized patients.
Patients were categorized into nonsevere and
severe groups based on their condition. Significant
differences were found in various markers
including neutrophil-to-lymphocyte ratio (NLR),
CRP, and platelets between the two groups.
Multivariate analysis identified NLR and CRP as
independent risk factors, while platelets emerged as
protective factors for severe COVID-19. The
combination of NLR, CRP, and platelet levels
showed strong predictive ability for severe cases,
with NLR standing out as the most robust predictor
among the indicators studied [16].

Other researchers described the potential of
soluble urokinase-type plasminogen activator
receptor (SUPAR) and syndecan-4 as biomarkers in
CAP, focusing on severe cases. 103 patients with
severe CAP, 149 with non-severe CAP, and 30
healthy individuals were studied. The research
found that suUPAR levels were notably higher in
severe CAP cases, showing high accuracy in
diagnosing and predicting severe CAP and
mortality, with an AUC of 0.835 and 0.772
respectively, while syndecan-4 levels exhibited a
potential in predicting mortality in severe cases but




not as a diagnostic marker. Combining suPAR and
syndecan-4 improved the prognostic accuracy,
suggesting their potential as independent markers
for predicting 30-day survival in severe CAP [17].

A group of scientists from Norway, led by Are
Stuwitz Berg, aimed to identify predictors for major
medical interventions in pediatric pneumonia:
supplemental ~ oxygen, supplemental  fluid,
respiratory support, intensive care, or treatment for
complications during admission. Analyzing a
cohort of children with suspected or confirmed
pneumonia, hypoxemia and chest retraction scores

CONCLUSIONS / BUCHOBKHA

The most informative clinical and anamnestic
risk factors for severe acute bronchitis in preschool
children are chronic upper respiratory tract disease
and such a bad habit of parents as smoking.
Moreover, if both the mother and the father smoke at
the same time, the probability of developing severe
acute bronchitis is more pronounced. Cough and
auscultatory wheezing with the highest score on the
BSS-ped scale have an impact on the development
of severe acute bronchitis. In addition, among
hormonal parameters, reverse triiodothyronine has a
significant effect on the development of severe acute
bronchitis. A slightly weaker dependence is
observed on T3 and cortisol. Moreover, the results of
studies of immunological status indicate that the

emerged as significant predictors for needing
medical interventions in both groups. However,
their effectiveness in ruling out the need for
interventions was limited due to low sensitivity,
despite high specificity and positive likelihood
ratios. CRP and white blood cell count did not
correlate with the need for interventions, while
multifocal radiographic changes showed an
association. The study suggests hypoxemia and
chest retractions as potential predictors for severe
pneumonia but emphasizes the need for further
validation of these findings [18].

following indicators contribute to the development
of severe acute bronchitis: CD22+, CD4+ and CD8+.
We have also found that the combination of changes
in such indicators as CD4+ and free triiodothyronine,
CD3+ and free triiodothyronine, CD3+ and total
triiodothyronine has a pronounced effect on the risk
of severe acute bronchitis in preschool children.

Thus, when assessing the condition of preschool
children with acute bronchitis, it is advisable to pay
attention to some general clinical (the presence of
chronic upper respiratory tract disease in the history
and parental smoking, severe cough and auscultatory
pulmonary rales) and laboratory parameters
(concentration of total, free and reverse
triiodothyronine, cortisol, levels of CD22+, CD4+
and CD8+ in the serum of patients).

PROSPECTS FOR FUTURE RESEARCH / TEPCHEKTUBHU MOJAJBIINX TOCILKEHb

Exploring the intricate interplay between
hormones and immunological parameters in acute
bronchitis among pediatric cohorts presents a
promising avenue for further research with
substantial clinical implications. Investigating the
role of hormones, such as cortisol and adrenaline,
in modulating the immune response during acute
bronchitis could offer insights into the underlying
mechanisms of disease progression. Understanding
how these hormones influence immune cell
function, cytokine profiles, and inflammatory
responses in the context of acute bronchitis may
elucidate key pathways contributing to disease
severity. Moreover, delving into immunological
parameters, including inflammatory markers, T cell

subsets, and cytokine profiles, can provide a
comprehensive understanding of the immune
dysregulation associated with acute bronchitis in
children. Prospective studies examining how these
parameters evolve over the course of the disease
and their correlation with clinical outcomes could
pave the way for tailored immunomodulatory
interventions, potentially mitigating the severity
and duration of acute bronchitis episodes in
pediatric populations. Additionally, considering the
influence of age, sex, and environmental factors on
hormone-immune interactions in acute bronchitis
would contribute to personalized approaches in
managing and treating this respiratory condition in
children.
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