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Nadia Abdulhussein Salih, Alaa Jumaah Manji Nasrawi
College of Medicine, University of Kufa, Najaf, Iraq

Late endocrine complications in survivors
of childhood acute lymphoblastic leukemia treated
with chemotherapy-only protocol:
a cross-sectional study

Abstract. Background. Modern treatment protocols for childhood acute lymphoblastic leukemia (ALL) have greatly
improved survival; however, a growing number of survivors experience late endocrine complications as a consequence of
treatment. The purpose was to evaluate the spectrum and frequency of late endocrine complications in childhood ALL
survivors managed with a chemotherapy-only regimen. Materials and methods. A non-randomized, analytic cross-
sectional study was conducted on 50 patients diagnosed with ALL between March 2011 and February 2020 at the Pediatric
Hemato-Oncology Center, Children’s Central Teaching Hospital, in Baghdad, Iraq. All participants had achieved
complete remission for at least 2 years. Clinical and laboratory investigations were performed to identify late endocrine
complications. Results. Overweight and obesity were identified in 16 patients (32 %) and were significantly associated
with age younger than 5 years at diagnosis (p = 0.044). Short stature was observed in 3 patients (6 %). Prediabetes was
detected in 6 patients (12 %) and showed a significant association with overweight and obesity (p = 0.009). Subclinical
hypothyroidism and delayed puberty were each detected in one patient (2 %). No significant associations were found
between short stature, prediabetes, thyroid dysfunction, or delayed puberty with respect to age or sex. Conclusions.
Overweight and obesity were the most frequent endocrine late complications among childhood ALL survivors and were
associated with younger age at diagnosis. Prediabetes was more common in overweight and obese patients, highlighting
the importance of long-term metabolic surveillance in this population.

Keywords: acute lymphoblastic leukemia; late endocrine complications; obesity; prediabetes; childhood cancer sur-
vivors

Introduction

Advances in therapy and risk stratification of child-
hood acute lymphoblastic leukemia (ALL) have markedly
improved survival rates, with current data showing overall
S-year survival of approximately 90 % [1]. Consequently,
greater attention has been directed toward long-term treat-
ment-related morbidity and mortality [2]. Survivors are at
increased risk of developing significant chronic physical or
psychosocial complications. Among these, endocrine com-
plications such as obesity, growth impairment, and hormo-
nal dysfunction are particularly impactful. Given the com-
plex, multisystem nature of these late effects, the large and
growing population of childhood cancer survivors requires
intricate, long-term medical and psychological follow-up

to maintain their health and quality of life [3]. The present
study aimed to evaluate selected late endocrine complica-
tions in survivors of childhood ALL who had achieved com-
plete remission for at least two years.

Materials and methods
Study design and seftting

A cross-sectional analytic study was conducted on 50
patients diagnosed with ALL between March 2011 and
February 2020 at the Pediatric Hemato-Oncology Center
of Children’s Central Teaching Hospital in Baghdad, Iraq.
All patients were treated according to the pediatric United
Kingdom Acute Lymphoblastic Leukemia protocol, and
none received radiotherapy. Recruitment followed a con-
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secutive sampling approach, with patients enrolled as they
attended scheduled follow-up visits throughout the study
period. Where data were unavailable due to loss to follow-
up, the affected patients were excluded from the relevant
specific analyses; these cases are documented where appli-
cable.

Participants

Patients who had achieved complete remission for at
least 2 years were included in the study. Patients in remission
for less than 2 years, those who had undergone hematopoi-
etic stem cell transplantation, or those with chronic medical
illnesses were excluded. Patients were categorized by age at
diagnosis into two groups: < 5 and > 5 years.

Data collection and clinical assessment

Baseline demographic and treatment data were ob-
tained retrospectively from medical records, while clinical
and laboratory endocrine evaluations were performed pro-
spectively during the study visit. The overall framework for
endocrine surveillance was guided by the Children’s Onco-
logy Group Long-Term Follow-Up Guidelines, with adap-
tations made to reflect the diagnostic resources available at
our center.

Pubertal status was assessed at the time of the study using
Tanner staging [4, 5]. Delayed puberty was defined as fai-
lure of pubertal development by age 13 in females and 14 in
males [6]. Precocious puberty was defined as the develop-
ment of secondary sexual characteristics before age 8 years
in females [7] and before age 9 years in males [8].

Height and weight were measured and plotted using the
Centers for Disease Control and Prevention (CDC) growth
charts [9]. Short stature was defined as height below —2 SD
for age and sex or growing below expected genetic potential
[10]. Body mass index (BMI) was calculated and catego-
rized using CDC BMI-for-age percentiles [9].

Laboratory and radiological evaluation

Hormonal evaluation included measurement of serum
thyroid-stimulating hormone (TSH) and free thyroxine
(fT4) using the electrochemiluminescence method. Pri-
mary hypothyroidism was defined as low fT4 levels with
elevated TSH values above the age-specific range in the
presence of clinical symptoms [11]. Subclinical hypothy-
roidism was determined as elevated TSH above the age-
specific range with normal fT4 and absence of clinical
symptoms [12]. Glycemic status was assessed using HbAlc
measured by boronate affinity chromatography. Predia-
betes was defined as HbAlc levels between 5.7 and 6.4 %
[13]. Patients with short stature underwent tissue trans-
glutaminase IgA and IgG testing to exclude celiac disease
[14]. Bone age assessment was performed using the Tan-
ner-Whitehouse method [15]. Growth hormone deficien-
cy was evaluated using a clonidine stimulation test, with
standard diagnostic cutoffs [16].

Ethical considerations

Ethical approval was obtained from the Iraqi Board for
Medical Specializations, and informed consent was ob-
tained from the parents of all participants.

Statistical analysis

Data were analyzed using the Statistical Package for the
Social Sciences version 29. Continuous variables were ex-
pressed as median (minimum-maximum) and categorical
variables as number (percentage). The clinical parameters
and laboratory indicators of the patients were evaluated
using chi-square and Fisher’s exact tests, as appropriate. A
p-value < 0.05 was considered statistically significant.

Results

Of the 50 ALL survivors, 22 (44 %) were male, and 28
(56 %) were female. At the time of evaluation, 26 patients
(52 %) were pubertal, and 24 (48 %) were prepubertal. The
median age of the patients at diagnosis was 5 years (range:
1.5—12), at completion of chemotherapy, it was 7.7 years
(range: 3.3—14), and at the time of the study, it was 11.8
years (range: 6.5—18). The median follow-up duration was
3.3 years (range: 2—11). Demographic data of patients are
given in Table 1.

Table 2 summarizes the endocrine complications identi-
fied in this cohort. Overweight and obesity were the most
common findings present in 16 patients (32 %; 95% con-
fidence interval (CI): 19.5-46.7 %), compared to a preva-
lence of 14 % recorded at the time of ALL diagnosis. Predia-

Table 1. Patient characteristics

Variable n (%)
Sex
Male 22 (44)
Female 28 (56)
Pubertal status
Pubertal 26 (52)
Prepubertal 24 (48)
Leukemia type
B-cell 46 (92)
T-cell 4 (8)
Median age, years (range)
At the time of diagnosis 5(1.5-12)
At the time of chemotherapy completion | 7.7 (3.3—-14)
At the time of study 11.8 (6.5-18)
Median follow-up time, years (range) 3.3 (2-11)

Table 2. Selected endocrine complications
in survivors of childhood ALL

Endocrine complications n (%)
Overweight and obesity 16 (32)
Prediabetes 6 (12)
Short stature 3 (6)
Subclinical hypothyroidism 1(2)
Delayed puberty 1(2)

8 3A0POB 9 AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 21, N2 5, 2026



OpuriHaAbHI A0CAiAXeHHs / Original Researches

betes was found in 6 patients (12 %; 95% CI: 4.5-24.3 %),
short stature in 3 (6 %; 95% CI: 1.3—16.6 %), subclinical
hypothyroidism in 1 (2 %; 95% CI: 0.1-10.7 %), and de-
layed puberty in 1 (2 %; 95% CI: 0.1-10.7 %). No patient
met criteria for precocious puberty.

Children diagnosed before the age of 5 years had a nota-
bly higher rate of overweight and obesity at follow-up com-
pared to those diagnosed at 5 years or older (45.8 vs. 19.2 %;
p = 0.044; odds ratio (OR) = 3.52, 95% CI: 1.00—12.42).
No other endocrine complication showed a significant as-
sociation with age at diagnosis (Table 3).

No significant associations were observed with pubertal
status, as shown in Table 4.

Among the six patients with prediabetes, one patient
was obese, four were overweight, and one had a normal
BMI. Prediabetes was detected in 31.2 % of overweight and
obese survivors, compared to only 2.9 % of those with nor-
mal BMI — a statistically significant difference (p = 0.009;
OR = 15.00, 95% CI: 1.57—143.5). No significant asso-
ciations were observed between BMI and other endocrine

complications, including short stature, subclinical hypothy-
roidism, or delayed puberty (Table 5).

Discussion

In our cohort, overweight and obesity emerged as the
most prevalent endocrine complications, affecting 32 %
of survivors at the time of evaluation — more than double
the 14 % prevalence recorded at the time of ALL diagnosis.
Similarly, three years following diagnosis, the prevalence of
obesity increased from 1.7 to 15.3 %, according to Ventham
and colleagues [17]. Additionally, Razzouk et al. found that
33.7 % of young individuals with ALL who previously had
chemotherapy alone were obese [18].

According to earlier research, chemotherapy may alter
the body’s constitution. Vaisman et al. showed as early as
1993 that some chemotherapeutic drugs, including 6-mer-
captopurine and methotrexate, may change protein synthe-
sis and metabolic fuel usage, resulting in alterations in body
composition [19]. Oeffinger et al., on the other hand, found
that among ALL survivors, neither during nor after treat-

Table 3. Association of selected endocrine complications with age and sex at diagnosis, n (%)

. L. Age at diagnosis
Endocrine complications Total (n = 50) p-value
<5 years (n=24) | >5 years (n = 26)
Overweight and obesity 16 (32) 11 (45.8) 5(19.2) 0.044
Prediabetes 6 (12) 2(8.3) 4 (15.4) 0.443
Short stature 3 (6) 2(8.3) 1(3.8) 0.504
Thyroid function abnormality 1(2) 1(4.2) 0 0.293
Delayed puberty 1(2) 0 1(3.8) 0.331
Sex
Male (n = 22) Female (n = 28)
Overweight and obesity 16 (32) 4 (18.2) 12 (42.9) 0.063
Prediabetes 6 (12) 4 (18.2) 2(7.1) 0.233
Short stature 3 (6) 1 (4.5) 2(7.1) 0.7
Subclinical hypothyroidism 1(2) 1(4.5) 0 0.254
Delayed puberty 1(2) 0 1(3.6) 0.37

Table 4. Association between selected endocrine complications and pubertal status, n (%)

Endocrine complications Total (n = 50) Pubertal (n = 26) | Prepubertal (n = 24) p-value
Overweight and obesity 16 (32) 10 (38.5) 6 (25) 0.307
Prediabetes 6 (12) 4 (15.4) 2 (8.3) 0.443
Short stature 3(6) 1(3.8) 2(8.3) 0.504
Subclinical hypothyroidism 1(2) 0 1(4.2) 0.293

Table 5. Association between selected endocrine complications and BMI, n (%)
. s Total Overweight and obesity Normal BMI

Endocrine complications (n = 50) (n = 16) (n = 34) p-value
Prediabetes 6 (12) 5(31.2) 1(2.9) 0.009
Short stature 3 (6) 0 3(8.8) 0.542
Subclinical hypothyroidism 1(2) 0 1(2.9) 1
Delayed puberty 1(2) 0 1(2.9) 1
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ment, any single chemotherapeutic drug, either by itself or
in combination, was substantially linked to overweight and
obesity [20].

Despite these conflicting findings, the persistence of
obesity in ALL survivors who received no radiation suggests
that chemotherapy itself may be an independent contribu-
tor. Several mechanisms have been proposed. Chemothera-
py agents can impair growth hormone secretion, creating a
hormonal milieu that favors fat accumulation and metabolic
dysfunction. Corticosteroids, routinely used in ALL treat-
ment, are known to disrupt energy balance and stimulate
appetite [21], and exposure during early childhood may
trigger epigenetic modifications with lasting effects on body
composition [22]. The precise mechanisms by which child-
hood cancer treatment drives these metabolic changes re-
main an active area of investigation.

We observed a significant association between younger
age at diagnosis and the later development of overweight and
obesity (p = 0.044), with children under 5 years particularly
affected. This is in line with observations by Oeffinger et al.
[20] and Dalton et al. [23] who similarly found that children
diagnosed at younger ages were at greater risk of becoming
overweight or obese over time. One proposed explanation
is the occurrence of early adiposity rebound and rapid fat
accumulation following treatment, a pattern commonly ob-
served in young children with ALL and considered a major
risk factor for later obesity [24].

No significant association was observed between over-
weight/obesity and sex or pubertal status, which is consis-
tent with findings reported by Bayram et al. [25].

Six patients (12 %) in our cohort were found to have pre-
diabetes, and this was significantly more common among
those who were overweight or obese (p = 0.009). This associa-
tion is well supported in the literature; obesity and metabolic
syndrome are well-established risk factors for type 2 diabetes
and cardiovascular disease in childhood cancer survivors [26,
27]. Similarly, Lowas et al. reported a strong correlation be-
tween elevated BMI and insulin resistance in a study of child-
hood ALL patients who had been off treatment for 9 months
or longer, as well as among long-term survivors [28].

Systemic treatment, such as chemotherapy, may con-
tribute to the development of metabolic syndrome in se-
veral ways, including direct damage to endocrine organs,
disturbances in non-hormonal systems, such as magnesium
metabolism, and endothelial and adipose tissue dysfunc-
tion [29]. In addition, increased corticosteroid exposure
has been associated with higher BMI, as demonstrated in
Chow’s study [30].

Short stature was another endocrine late effect observed
among childhood ALL survivors in the present study. Only
three patients (6 %) were identified as having short stat-
ure. These patients were evaluated with basic biochemical
investigations, celiac serology, and bone age assessment to
exclude other causes of short stature. The first patient was
diagnosed with constitutional delay of growth, with a height
SDS of —2.3, while the second patient had familial short
stature with a height SDS of —2.5; both had normal growth
hormone levels. The third patient, whose height SDS was
—3, was lost to follow-up before completion of the endo-
crine evaluation.

No significant association was found between short
stature and age at diagnosis, sex, pubertal status, or BMI.
Similar findings were reported by Bayram et al. [25]. The
low prevalence of growth impairment in this cohort may be
explained by the reduction or elimination of cranial radio-
therapy in contemporary treatment protocols for childhood
ALL, which has led to more favorable outcomes in central
endocrinopathies [31, 32]. Although chemotherapy, par-
ticularly corticosteroids, may cause transient growth sup-
pression during treatment, this is often followed by catch-up
growth after completion of therapy [33].

In the current study, subclinical hypothyroidism was
detected in only one patient (2 %) with no significant as-
sociation with age, pubertal status, or BMI. Lando et al.
[34] similarly reported no significant thyroid dysfunction
following ALL therapy. Mohn et al. [35] described more
subtle forms of compensated hypothyroidism. Data from
the Childhood Cancer Survivor Study Group indicated that
cranial radiotherapy alone was insufficient to induce clini-
cally significant hypothyroidism, whether central or prima-
ry in origin; however, craniospinal irradiation used in ALL
was strongly associated with increased thyroid exposure and
subsequent hypothyroidism [36]. Notably, none of the pa-
tients in our study received radiotherapy.

Delayed puberty was identified in one patient (2 %), an
18-year-old female who had been diagnosed with T-cell
ALL at 4.5 years of age and treated for 3.5 years. She was
later diagnosed with ovarian failure at the age of 16 years,
confirmed by low serum estradiol levels and elevated gona-
dotropins, and is currently receiving hormone replacement
therapy. This finding is likely related to the use of cyclophos-
phamide in her treatment regimen. Chemotherapy adminis-
tered alone or in combination with irradiation can adversely
affect ovarian function, and several agents, including cy-
clophosphamide, have been implicated in chemotherapy-
induced ovarian failure [37—39].

It is also worth noting that the endocrine and metabolic
sequelae of cancer treatment extend beyond oncology; simi-
lar hormonal and metabolic disruptions have been described
in reproductive endocrinology literature examining chronic
illness states [40].

Strengths and limitations

This study has several strengths. It evaluates endocrine
outcomes in childhood ALL survivors treated with chemo-
therapy-only protocols without radiotherapy, enabling a
clearer assessment of treatment-related metabolic and hor-
monal effects. In addition, all patients underwent structured
clinical and laboratory endocrine evaluations, which sup-
ports the reliability of the findings. The study also provides
data from our region, where information on long-term en-
docrine outcomes in ALL survivors remains limited.

Several limitations should be acknowledged. The sample
size was relatively modest, and no formal power calculation
was performed prior to the study, which may have limited
our ability to detect smaller associations and constrains the
generalizability of the results. Selection bias is also possible:
patients who could not attend follow-up — often because
they lived at considerable distance from the hematology
center — were not included, and those lost to follow-up may
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differ in clinically meaningful ways from those who were
evaluated. The analysis was also restricted to unadjusted
comparisons; multivariable regression was not performed
given the sample size, and no correction for multiple testing
was applied. Future multicenter studies with larger cohorts
would allow more robust analyses. Notwithstanding these
limitations, the findings are clinically meaningful and rein-
force the need for structured, long-term endocrine follow-
up in this patient population.

Conclusions

Overweight and obesity were the most frequent endo-
crine complications among childhood ALL survivors in this
cohort and were significantly associated with younger age
at diagnosis. Prediabetes was also identified and showed a
significant association with increased BMI. These findings
highlight the predominance of metabolic disturbances in
survivors treated with chemotherapy-only protocols.

Recommendations

Childhood ALL survivors should undergo regular meta-
bolic and endocrine follow-up, with particular attention to
weight control and early detection of glucose abnormalities,
thereby reducing the risk of adverse long-term outcomes.
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MNi3Hi eHAOKPWHHI YCKAGAHEHHS B NALIEHTIB, 9Ki NepeHeCcAn roctpmm AiMmpoB6AACTHUN A€UKO3
Y AUTUHCTBI T OTPUMYBOAU AIKYBAHHS AMLLE XiMiOoTepari€eto:
nonepeyHe AOCAIAXKEHHS

Pe3iome. Akryanbnicth. CyuyacHi TpPOTOKOMM JIKYBaHHS TO-
crporo JgimdoobaactHoro yeiiko3y (IJIJI) y miTeit 3Ha4yHO MOJIiI-
LW BUXMBaHICTh. BogHouac aenami Oinblia KiUTbKICTh MaLli-
€HTIB CTMKAETHCS 3 Mi3HIMM EHIOKPUHHUMU YCKJIAJTHEHHSIMU
SIK HACJIJIKOM MPOBEICHOTO JIiKyBaHHsI. IVeTa: oliHUTH CreKTp
i YacTOTy Mi3HiX eHIOKPMHHMX YCKJIaAHEHb B OCi0, sIKi mepeHe-
cav [J1J1 y AMTUHCTBI Ta OTpUMYBAJM JIIKYBaHHS JIMILIE XiMioTe-
pamieto. Marepiaiu Ta metoau. [IpoBeneHO HepaHIOMi3oBaHe
aHaAJTITUYHE TToNepeyHe AOCHIiIKeHHS 3a ydacTio 50 malieHTiB i3
niarHozom [J1J1, BctaHoBiaeHUM y niepion 3 6epesnsi 2011 poky 1o
motoro 2020 poky, siKi mpoxoausu JikyBaHHs B [legiatpuuHomy
LEHTPi TeMaToJIoTii Ta OHKOI0Tii LleHTpanbHOI AUTSIYO01 HaBYAIb-
Hoi mikapHi M. barman (Ipak). Yci yuacHUKM TOCSTIN TOBHOI pe-
Micii MpoTsSrom IoHaiimMeHIe 2 pokiB. s BUSIBICHHS MMi3HiX
€HIOKPUHHUX YCKJIATHEHb MPOBEACHO KJIiHIYHI Ta J1abopaTopHi
obcrexxeHHs. PesyabraTt. HamninkoBy macy Tijia it OXXUpPiHHS
BUsiBJIeHO y 16 mauieHTiB (32 %), 1110 OyJI0 CTATUCTUYHO 3HAYYIIE
MOB’13aHO 3 BiKOM MOJIOJILIE 5 POKiB HA MOMEHT BCTAHOBJICHHSI

nmiarHosy (p = 0,044). HusbkopociicTh croctepiranacst y 3 ocid
(6 %). INpeniabet niarHocToBaHO y 6 Bumaakax (12 %), npu boMy
BUSIBJIEHO MOTO CTAaTUCTUYHO 3HAUYIIWI 3B’SI30K i3 HaUIMIIIKO-
BOIO Macolo Tijia it oxxupiHHsaM. [1o omHomy nauieHTy (2 %) manu
CYOKJIiHIYHMI TIlMOTUPEO3 i 3aTPUMKY CTaTeBOro no3piBaHHsA. He
BCTAHOBJIEHO CTAaTUCTUYHO 3HAYYIIMX 3B’SA3KiB MiX HHU3bKOPOC-
JIiCTIO, TIpeniabeToM, TTOpYIIeHHSIMU (DYHKIIil ITUTOMOAIOHOT 3a-
71031 ab0 3aTPUMKOIO CTaTeBOTO JO3PiBaHHS 3aJleKHO Bill BiKy
yy crari. BucHoBKM. HamiuinkoBa Maca Tijia il OXHUpiHHS OyJId
HalvyacTiIMMK Ti3HIMU €HIOKPUHHUMM YCKIaAHEHHSIMU B Ta-
uieHTiB, ki nepenecau [JIJI y nutuHCeTBi, 110 acoitiioBaiocs 3
MOJIOIIIINM BiKOM Ha MOMEHT BCTaHOBJIEHHS miarHo3y. [IpemiadeT
yacTillle BUSBJISUIM B OCi0 i3 HAUTMIIKOBOIO MAacolo Tija il oXu-
PIHHSIM, L0 MiIKPECTIOE BaXJIMBICTh TPUBAJIOTO META0OJIYHOTO
CITOCTEPEKEHHS B IIii1 TTOTTYJISIIII.

Ki104oBi ¢j10Ba: roctpuit 1iMmpobracTHHIA NeiiK03; Mi3Hi eHI0-
KPUHHI YCKJIaTHEHHS; OXKUPIiHHS; Ipeaia0eT; MalieHTH, sIKi Iepe-
HECJIM OHKOJIOTiUHE 3aXBOPIOBAHHS B AUTSIYOMY Billi
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The impact of management education interventions
on asthma outcomes and self-efficacy in children:
a narrative review

Abstract. Background. Chronic diseases among children, such as asthma, are increasing globally. Asthma is one
of the most common chronic illnesses and represents a major global health issue that results in significant morbidity.
The purpose of this review is to discuss the effectiveness of education programs on knowledge, medication adherence,
asthma management skills, and self-efficacy among children and their parents with asthma. Materials and methods.
Database searches were completed in CINAHL, Springer, Science Direct, PubMed, MEDLINE, Google Scholar,
and EBSCOhost. Papers published between 2015 and 2025 were included using keywords such as asthma, child, self-
management, self-efficacy, and adherence interventions. A total of 165 records were identified. After removing duplicates
and irrelevant studies, 12 papers were included in the final review. Results. The included studies demonstrated significant
improvements in asthma knowledge, medication adherence, asthma management skills, and self-efficacy among children
and caregivers. Conclusions. Asthma education interventions positively impact outcomes for children with asthma; they
still need to build up a unified, evidence-based approach including structured education, accessible action plans, and
continuous reinforcement for optimizing asthma control in children.

Keywords: asthma; adherence interventions; child; self-management; self-efficacy

Intfroduction

Asthma is a chronic lower respiratory tract disecase de-
scribed as airway inflammation, hyperresponsiveness, bron-
choconstriction, and outflow obstruction [1]. Asthma in
children is associated with more than 700,000 emergency
department visits each year, which is reflected in pictures of
wheezing, cough, shortness of breath, and chest tightness
that get worse at night with fatigue or poor sleep, especially
in school-age children [1]. Generally speaking, it is one of
the most common chronic illnesses that leads to significant
morbidity in relation to inappropriate management [2] and
is the third leading cause of hospital admissions among chil-
dren [3]. Over 6 million children under the age of 18 years
in the United States are diagnosed with asthma [4]. 50 %
of children had experienced asthma attacks annually and
required acute intervention to stabilise their condition [4].
In the Middle Eastern children aged 13—14 years, asthma
prevalence was reported to be around 7.6 %, with the lowest

rate in Iran (0.7 %) and the highest in Iraq (22.3 %, specifi-
cally in Baghdad) [5].

The global burden of asthma is continuing to rise with
the increase in asthma symptoms [6]. Four million children
in the U.S. experience at least one asthma exacerbation
yearly, resulting in over 14 million missed school days and
1.8 million emergency room visits per year, and within the
same year, 189,000 patients were hospitalised due to asth-
ma [7]. Asthma imposes a significant burden on children’s
health related to limitations to participating in normal ac-
tivities and negatively affects their quality of life as a result
of frequent and episodic asthma attacks [8, 9]. In addition,
these result in a great impact on the different aspects of their
lives, including physical, emotional, social, and educational
[10—12]. Moreover, in cases with inadequate disease con-
trol due to poor medication compliance and lack of knowl-
edge regarding medications and attack triggers, as well as
little standardisation in treatment protocols, there will be
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a contribution to the increasing morbidity and mortality in
asthma [10].

Asthma control is the main goal according to current
management guidelines, which mainly focus on decreasing
the risk of exacerbations and improving the quality of life
[13]. However, uncontrolled asthma is still highly prevalent
despite the availability of effective treatment [14]. Studies
have shown that 50 % of adults and children who are pre-
scribed daily asthma medications do not take them as recom-
mended and that poor inhaler technique is common, with
70—80 % of patients using their devices incorrectly [15].

Thus, promoting better asthma self-management edu-
cation programmes, it is imperative to promote the deve-
lopment of interventions tailored to the unique needs of
school-age children with asthma and thereby help them to
improve their understanding of and ability to manage di-
sease and to improve outcomes, such as number of emer-
gency room visits, decrease in school absenteeism, and good
adherence to proper use of medication [16]. Intertwining
behavioural stages and a growth mindset in asthma educa-
tion may help children overcome the challenges of disease
exacerbation and engage with learning [16]. Self-manage-
ment is defined as the ability of the patient and family to
accomplish intervention steps to prevent or control their
asthma [17]. A self-management education programme al-
lows patients to identify problems and provides techniques
to help make decisions, take appropriate actions, and alter
these actions as they encounter changes in circumstances
or disease and, as a result, can improve capability to handle
symptoms and consequently have an impact on their self-
efficacy and symptom levels [17]. Self-management, as the
term indicates, is the active participation of the patient in
the management of the disease, which involves acquiring
specific basic knowledge to modify their beliefs in relation
to asthma’s seriousness, susceptibility to certain conditions,
and perceived benefits that will be translated as the children
become more knowledgeable about disease process and
more confident in their skills and the abilities they would
need and be competent to perform positive action in order
to keep asthma under control [18, 19]. The overall aim of
this paper is to review the evidence for the effectiveness of
educational programmes for children and their parents with
asthma in terms of knowledge, medication adherence, ma-
nagement skills, and self-efficacy.

Materials and methods
Literature search strategy

A literature search was completed using CINAHL,
Springer, Science Direct, PubMed, MEDLINE, Google
Scholar, and EBSCOhost. Articles published in English be-
tween 2015 and 2025 were included. These databases were
selected due to the relevancy and availability of the articles
on the key areas. Studies published before 2015 were inclu-
ded due to their value and impacts on the review of the field
of paediatric asthma education management. The following
search terms were used as keywords: “asthma”, “child”,
“children”, “self-management”, “self-management educa-
tion”, “self-efficacy”, and “adherence interventions”. The
advanced terms entered were a combination of Boolean
operators (AND, OR) used to refine the search.

Inclusion and exclusion criteria

All the papers must fulfil the following inclusion crite-
ria: 1) they were published in English; 2) they focused on
children younger than 18 years old diagnosed with asthma;
3) they examined the impact of self-management education,
self-efficacy enhancement programs, educational technolo-
gies, digital interventions, or caregiver-focused asthma edu-
cation programs, at least one or both of which were set as
the study’s main objective; 4) they included quantitative and
qualitative designs. Whereas papers that focused exclusively
on adults were unrelated to asthma self-management or
lacked sufficient outcome data, letters and case reports were
excluded.

Process of selecting the relevant articles

All the papers retrieved from the search were reviewed
for the relevancy and topic coverage by closely examining
the aims of the studies. The relevant papers were fully read
and analysed, and extensive notes were taken to summarize
the main ideas, research purpose, methodology, tools, and
main findings by the first and second authors independently.

Screening of articles

The titles and abstracts of retrieved articles were
screened for relevance. Full-text articles were subsequently
reviewed to determine their suitability for inclusion. The
search strategy yielded a total of 417 relevant articles (21
from CINAHL, 19 from Springer, 26 from Science Direct,
27 from PubMed, 32 from MEDLINE, 181 from Google
Scholar, and 111 from EBSCOHost). All papers were in
English with a full methodology. However, 252 of them
were removed before screening. A total of 165 papers were
screened; 76 were excluded due to irrelevance and did not
meet the inclusion criteria. The total papers sought for re-
trieval were 89, and 71 papers were not retrieved. Eighteen
papers were assessed for eligibility. As a result, 12 papers were
identified as relevant for the present review. Fig. 1 shows the
flowchart of the selecting process of the relevant papers.

Results

Table 1 illustrated a summary of all the studies selected
for this review. There were five randomized controlled trials
(RCT) [19, 21, 24, 25, 28]. Three studies were of pre- and
post-test experimental design [11, 26, 27]. Another three
studies selected were of quasi-experimental design [10, 20,
23], and one study was of mixed design (combining quali-
tative and experimental design) [22]. As for the total sam-
ple size, four studies involved larger sample sizes, which
were more than one hundred participants, such as the two
quasi-experimental studies (n = 212 and n = 228) [20, 23],
one RCT (n = 359) [19], and one pre- and post-test design
(n=116) [26]. In contrast, the sample size in other research
was quite small — less than 100 participants.

Several studies were conducted to assess the effectiveness
of educational intervention on enhancing only the asthma
knowledge level as a dependent variable. For instance, a
qualitative pilot study with an embedded quantitative ap-
proach was conducted by Silva-Lavigne et al. [22] to evalu-
ate the impact of the serious games approach on asthma
knowledge among 5 children with asthma and their parents
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Identification of new studies via databases and registers
_5 Records removed before screening:
® ) " — duplicate records (n = 59);
2 Records |dent|f|fci:r;>m databases > — records marked as ineligible by automation
€ (n=417) tools (n = 185);
§ — other reasons (n = 8)
4
Records screened (n = 165) > Records excluded (n = 76)
£ ¢
S Reports sought for retrieval (n = 89) > Reports not retrieved (n = 71)
(3]
8 v
Reports assessed for eligibility | Reports excluded:
(n=18) “| — full-text irrelevant articles (n = 6)
o
3 0
S Total studies included in review
£ (n=12)
Figure1. Flow-chart of articles included in the review
Table 1. Summary of included studies
Author(s) Year | Country Design Sample Intervention Results
1 2 3 4 5 6 7
Silva-Lavigne w Children and their . T asthma know-
ot al. [22 2022 Canada | perimental (pilot arents (n = 5 Serious games edge
etal.[22] study) parents (n = 5) redge
Quasi-experimen- | Children: interven-
Alreshidi et al. 2022 Saudi tal (non-equiva- tion (n = 130) and | Asthma health T asthma know-
[23] === Arabia lent group, pre- control groups education program | ledge
and post-test) (n=98)
. T knowledge and
; Children and : . ——
Davis et al. 2019 USA RCT their careqivers Video + _questlon medication adhe—
[19] (n= 359)g prompt list rence, L medica-
= tion problems
Children: interven- 1 knowledge
Wiecha et al. tion (n = 37) and Web-based . knowledge,
[24] 2015 USA BCT control groups methods m
(n=21) =
. Interventional . T knowledge,
[';_%ism‘“ieta" 2022 |Egypt | (pre-andpost- | Children (n = 116) H;a':grﬁducatma' T medication
test program adherence
Experimental T asthma know-
i i -
Sawicki[11] |2018 |USA (pre- and post- Cﬂ[eg(')"ei pebinar-based. | ledge. T asthma
test (n=30) learning management.
skills
Children and their 1-day educational
. . program at the
. . caregivers: inter- T asthma know-
Sommanus . Quasi-experi- h camp (about
2022 | Thailand vention (n = 72) ledge, T manage-
et al. [20 mental asthma awareness -
and control groups and management ment skills
(n=140) skills)
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End of Table 1

1 2 3 4 5 6 7
Da Rocha Paren.ts of chiIT Educational
Mendes et al. 2024 Brazil RCT dren: intervention bqoklet and a $ knowle.dqe.
21] (n =42) and con- prlef motlvatlonal self-efficacy
trol groups (n = 42) | interview
Parents: interven-
Chiang et al. 2004 Taiwan RCT tion (n = 33) and PRECEDE pro- knowle.dqe,
[25] control groups gram T self-efficacy

(n=35)

Asthma self-ma-

Buckner et al Experimental. T knowledge

. . ge,

2018 USA (pre- and post- Children (n = 18) nagement educa- X
[27] . T self-efficacy
test tion program
Kocaaslan & Quasi-experi- Colorful asthma
Akgun Kostak | 2019 Turkey mental (pre- and | Children (n = 60) management edu- | T self-efficacy
o] post-test) cation book
Children: interven-

Taheri et al. 2023 Iran RCT tion (n = 36) and Motlyatlonal inter- 1 self-efficac
(28] control groups viewing program - sel-eflicacy

(n=36)

in Canada. Serious games included four types of games that
covered the educational objectives: 1) understand asthma
symptoms and management; 2) identify asthma triggers
and learn how to address them; 3) be aware of your own
breathing. The authors described the 4 games used in their
study as the following: 1) a game that teaches children
about asthma symptoms and treatment by having them in-
teract with nine characters and navigate through various
scenarios; 2) a game where the child must choose the best
preventive strategy to deal with each asthma trigger that the
character encounters; 3) a game where the child gathers
items to help them control asthma while interacting with
several characters to learn about their symptoms, course
of treatment, and context; 4) a game where the child con-
trols a spacecraft and destroys meteorites in its route using
a breath-actuated sensor as an input device. The authors
found that knowledge scores increased significantly from
pre- to post-test among participants in the intervention
group. Besides, the authors explored three main themes
from interviews with children and their parents: 1) role of
serious game in asthma self-management perception and
knowledge; 2) role of serious game in addressing the im-
pact of asthma and barriers to asthma self-management;
3) role of serious game in the support system for asthma
self-management. The findings of this study are similar
to those of an intervention study by Alreshidi et al. [23],
which revealed that knowledge level of asthma increased
significantly in the experimental group as compared to the
control one (F =26.57, p <0.001).

Many studies were conducted to assess the effectiveness
on the level of knowledge and medication adherence as an
outcome measure. For example, a randomized controlled
trial design was conducted by Davis and colleagues [19] to
evaluate the effectiveness of educational video on partici-
pants’ and their caregivers’ adherence to and problems with
medication. The participants were divided into an interven-
tion group and a control group. As the findings of the in-
tervention, higher youth-reported adherence (f = 1.1; 95%

CI=0.1, 2.1; p=0.036) and caregiver-reported adherence
B=1.2;95% CI=0.3, 2.0; p=0.006) were associated with
higher caregiver education. Furthermore, after 12 months,
the intervention had been correlated to reduced problems
reported by caregivers (f = —0.32; 95% CI = —0.48, —0.16;
p <0.001).

Another intervention study was conducted by Wiecha
et al. [24] to evaluate the effectiveness of an educational
digital intervention in children diagnosed with asthma for
improving asthma outcomes. In their study, there were 58
children who received web-based methods (sessions covered
knowledge, medication adherence by providing interactive
education, and monitoring of symptoms and medication
use). A pre-test and 6-month follow-up design examined
the effectiveness of the program. All the participants were
divided into an intervention (n = 37) and a control group
(n = 21). The mean scores of knowledge increased signifi-
cantly in the intervention group from the baseline (33.3 %)
to 6 months (75.0 %), p = 0.03, and medication adherence
(p < 0.01) increased significantly in the intervention group
from the baseline to the 6-month follow-up as compared to
the control group. In a similar vein, findings of a pre-post
study conducted by Hashim et al. [26] among 116 children
with asthma indicated that the educational program was
effective in enhancing knowledge scores (p < 0.001) and
medication adherence (p < 0.001) after the application of
the educational intervention compared with the pre-inter-
vention stage.

Regarding assessing the effectiveness of the level of
knowledge and management skills as an outcome measure,
only two studies were conducted in the USA and Thailand,
respectively [11, 20]. In this context, Sawicki [11] conduct-
ed an experimental study among 30 caregivers of children
who have been diagnosed with asthma in the USA to as-
sess the effect of live webinar asthma education on asthma
control (management skills) at two time points following
education (1 and 3 months). The authors found that there
was a significant increase in the mean scores over time, F (2,
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40) =5.128, p=0.010, partial eta squared = 0.204 (large ef-
fect size). In addition, a quasi-experimental study conduc-
ted by Sommanus and colleagues [20] among 212 children
(aged between 7 and 14 years) who were recently diagnosed
with asthma and their parents in Thailand assessed the im-
pact of an educational camp program (about asthma aware-
ness and management techniques) on asthma knowledge
and management skills. The findings showed a significant
overall difference in mean scores between the two groups (in-
tervention group, p = 0.0036, and control group, p = 0.032).
Scores also were significantly different at the follow-up
visits: 3 months: 4.51 + 0.93 vs. 4.09 = 1.06 (p = 0.005);
6 months: 4.68 + 0.80 vs. 4.29 + 0.87 (p = 0.001); 1 year:
4.79 £0.93vs.4.48 £0.83 (p =0.016).

As for self-efficacy, increasing parents’ and their chil-
dren’s self-efficacy in managing and controlling asthma
was a successful outcome of the educational intervention.
It helps to become more knowledgeable about disease pro-
cess and makes them more confident in their skills, which
eventually enhances the children’s likelihood of taking re-
commended preventative action, such as proper medica-
tion use and/or inhaler/spacer technique, following asthma
educational interventions. In the study of da Rocha Mendes
etal. [21], the effectiveness of an educational intervention in
promoting knowledge and self-efficacy among 82 parents of
children with asthma was examined. The respondents were
divided into an intervention group (n = 42) and a control
group (n = 40). The outcome of the study showed that the
program was effective in improving knowledge (p < 0.05)
and enhancing self-efficacy (p < 0.05) after the last session
as compared with the control group.

Another study was conducted to evaluate the effective-
ness of a self~-management educational program based on
the PRECEDE-PROCEED model versus regular outpa-
tient asthma education. Sixty-eight parents of children with
asthma aged 3 to 14 years were recruited from the outpatient
department of pediatric hospital in Taiwan. The results indi-
cated that the effects of self~-management asthma education
for parents with an asthmatic child had significant impacts
on their knowledge (p < 0.001) and self-efficacy (p < 0.01)
[25]. Other intervention studies also noted a significant dif-
ference in the average scores of knowledge and self-efficacy,
as concluded by Buckner et al. [27], who conducted a pre-
and post-test design among 18 children with asthma in the
USA. The results revealed that the intervention group re-
ported a significant increase (p = 0.001) in total knowledge
score (from 18.45 to 19.69) between the pre- and post-test
periods. Besides that, the educational program produced
significant changes in the self-efficacy mean scores, from
pre-intervention 3.70 (SD = 0.83) to post-intervention 3.90
(SD = 0.73). The findings by Kocaaslan and Akgiin Kostak
[10] support the influence of educational programs on the
level of self-efficacy among children who were diagnosed
with asthma. In this study [10], the mean scores increased
after the education sessions (80.93 + 11.75) as compared to
pre-education levels (78.61 & 13.42); a statistically signifi-
cant difference was found between the pre- and post-educa-
tion mean scores (t = —2.450, p = 0.014). Taheri et al. [28]
results are corroborated, as there was a significant change
in the mean scores of self-efficacy in study participants at

2 weeks (p = 0.006) and 3 months after the intervention
(p = 0.04) compared to the control group.

Discussion

The most prevalent chronic illness among children is
asthma. 40 to 55 % of children with asthma have uncon-
trolled course despite the availability of management proto-
cols. Further, asthma is a primary cause of paediatric hospi-
talization, requiring the design of educational programs for
its treatment and control. This paper provides an overview
of the evidence concerning the impact of self-management
education programs in enhancing knowledge, medication
adherence, management skills, and self-efficacy among
parents and their children with asthma.

Asthma crises were more likely to occur in children
whose parents or caregivers did not receive the educational
intervention. According to a clinical experiment, using an
educational intervention improves parents’ and children’s
knowledge and self-efficacy to manage and control ju-
venile asthma, which lowers the risk of crisis. Designing
effective asthma education for children is a challenge for
health care professionals, educators, and parents [10, 28].
Insufficient knowledge of asthma and non-adherence to
medications in paediatric population are associated with
high rates of morbidity and mortality [10, 28]. In order to
develop and promote better asthma self-management, it is
imperative for researchers to understand school-age per-
spectives of managing asthma, including what they do to
self-manage, the rationales for their choices, and how self-
management choices and behaviours may vary in different
life contexts [28].

Paediatric asthma has different patterns according to the
developmental ages of children [29]. In pre-schoolers (0—5
years old), acute wheeze is often induced by infections of the
lower airways, while in school-aged children (6 years and
older), it usually indicates essential asthma [30] and allergy
[31]. Asthma can begin at an early age, and up to 80 % of
children develop symptoms before their fifth birthday [31].
The prevalence of asthma peaks in school-aged children and
adolescents, with an incidence of 8.6 and 11 %, respectively.
Children with asthma experienced a range of respiratory
symptoms that are commonly associated with its clinical
manifestations: chest tightness, coughing, wheezing, and
shortness of breath [32, 33].

Although asthma symptoms vary in frequency and se-
verity, uncontrolled disease with recurrent acute exacerba-
tions can ultimately result in respiratory failure and even
death [34]. Persistent uncontrolled asthma and repeated
exacerbations progressively worsen the clinical picture due
to structural changes in the airways, including remodelling,
fibrosis, excessive mucus secretion, and reduced lung elas-
ticity [34]. This is associated with worse asthma outcomes
[35]. The triggers of exacerbations are respiratory infections,
creating considerable overlap between symptoms of isolated
viral lower respiratory tract infections and asthma, inhaled
irritants, such as tobacco smoke, exposure to environmental
allergens, or changes in weather [35]. Therefore, it is impor-
tant that children with asthma take all the essential actions
recommended to reduce their exposure to indoor environ-
mental triggers [26].
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Asthma treatment necessitates symptom monitoring
and response, trigger prevention, and timely and appropri-
ate medication compliance [19]. While healthcare provi-
ders play an important role in helping patients manage their
asthma, the burden is mostly on the individual to be engaged
in the daily activities of self-care, including being able to
identify and respond to disease triggers, taking medications
in the manner prescribed, recognizing early signs of wor-
sening asthma, and seeking appropriate medical care before
symptoms become severe or life-threatening [8, 31]. Since
the national guidelines by Expert Panel Report 11 in 2007
recommend daily use of anti-inflammatory medications,
such as inhaled corticosteroids, for every paediatric patient
with persistent asthma, unfortunately, children whose ad-
herence to treatment is less than 50 % raise morbidity and
mortality of asthma and potentially irreversible airway da-
mage [19, 32].

Poor adherence (< 60 %) to inhaled medication should
be considered in all “difficult to control” patients [14]. Fur-
thermore, studies have shown that 50 % of adults and chil-
dren who are prescribed daily asthma medications do not
take them as recommended and that poor inhaler technique
is common, with 70—80 % of patients using their inhalers
incorrectly [14]. Additionally, a study focused on patients’
perspectives of taking long-term asthma controller medi-
cation reported various barriers to adherence, including
doubts about disease severity, fears of addiction, and limited
knowledge. Preceding the burden of asthma morbidity and
mortality that ends with worsening symptoms and negative
outcomes that affect all aspects of the lives of children, it
stressed the important role of children with asthma taking
all the essential actions recommended to ensure adequate
disease control [23, 33]. However, adverse outcomes can
typically be prevented through consistent use of controller
medications, avoidance of specific triggers, careful moni-
toring, and timely response to symptoms [4]. Controlling
asthma effectively eliminates asthma symptoms and pre-
vents the long-term complications of the disease [4].

Asthma self-management is defined as engaging in and
experiencing behaviours to minimize and manage disease
symptoms [29, 31]. These behaviours are individually and
contextually embedded; thus, asthma self-management is
understood as a dynamic process affected by both intraper-
sonal and interpersonal factors [31]. Consistent with social
cognitive theory and concepts of triadic reciprocity, people,
their specific behaviours, and environment mutually inte-
ract to influence each other. Self-efficacy plays a vital role
in asthma self-management, and it’s considered a basic
component in the educational interventions or programs in-
tended to achieve optimal disease outcomes [32]. As shown,
self-management education increases self-efficacy levels,
which is a cornerstone in guiding self-management-related
decision-making [11]. Furthermore, high perceived self-effi-
cacy enables parents and children to initiate skill acquisition
and fosters the confidence needed to take action [11]. Fre-
quently, the first step of medical management and teaching
begins concurrently when a child is diagnosed with asthma,
needs improvement, and has uncontrolled disease [32]. To
conclude, an asthma education program and ongoing in-
struction might be beneficial for improving self-efficacy le-

vels. Structured education is recommended for children with
asthma from the time of diagnosis to enhance their self-effi-
cacy. Hence, the nurses should be taken into consideration
for the task of teaching children about the illness, how to take
medications correctly, to manage asthma triggers, to prevent
disease attacks, and other crucial information.

Strengths, limitations and directions
for future research

This review paper has several strengths. A noteworthy
feature is the use of the search strategy of CINAHL, Spring-
er, ScienceDirect, PubMed, MEDLINE, Google Scholar,
EBSCOhost databases and the inclusion of the articles pub-
lished between 2015 and 2025. To the authors’ knowledge,
there is no published narrative review of its kind that evalu-
ates the impact of self-management education on self-effica-
cy among children who are diagnosed with asthma. Hence,
this review can be the starting point for more comprehensive
experimental trials in this area. The authors noted several
limitations that should be mentioned. For this review, only
English-language publications were thoroughly searched.
The impact of self-management education interventions on
self-efficacy and asthma outcomes in children may be sup-
ported by further research that have been published in vari-
ous languages. Due to the paucity of studies on this impact,
conclusions were preliminary. Future research should adopt
a broader review that evaluates the effectiveness of educa-
tional programs in combination with other interventions
and includes quality appraisal of eligible studies. Particular
attention is needed to the impact of socioeconomic status,
health literacy, cultural differences, and barriers to access-
ing self-management outcomes. In addition, qualitative
and mixed-methods designs are recommended to explore
dependent variables, such as self-management education
interventions, self-efficacy, and asthma outcomes.

Conclusions

This review supports the use of education as an inter-
vention in the management of asthma, and overall, the cur-
rent evidence supports that asthma education interventions
positively impact outcomes related to children with asth-
ma, especially for knowledge level, medication adherence,
management skills, and self-efficacy. Nevertheless, previous
studies have highlighted inconsistencies in the delivery of
such programs. The effectiveness of educational initiatives
targeting children with asthma relies on sustained and col-
laborative engagement of healthcare professionals, caregi-
vers, and the children themselves.
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BrAMB OCBITHiX BTPYYQHb i3 COMOKOHTPOAIO ACTMU HA PE3YAbTATU AIKYBOHHS
Ta CaOMOEePEKTUBHICTb Y AiTe: HOPATUBHUM OTASIA

Pesiome. AxkryanbHicTh. KinbKicTh XpOHIYHMX 3aXBOPIOBaHb
cepen OiTeit, 30KpeMa acTMHM, Y CBITi 3pocTa€e. ACTMa € OTHUM i3
HAUMOLIMPEHIINX XPOHIYHUX CTaHIB IUTSYOTO BiKYy i SIBJISIE CO-
0010 cepilo3Hy TIJ100aJIbHY MPOOJIEMY OXOPOHM 3[0POB’Sl, LIO
CYIPOBOIKYEThCSI 3HAYHOIO 3aXBoploBaHicTio. MeTa: oliHUTH
e(eKTUBHICTbh OCBITHiX ITpOrpaM 11010 MiIBUILEHHS PiBHS 3HAHb,
MPUXUIBHOCTI 10 MEAMKAMEHTO3HOT'O JIIKyBaHHSI, HABUYOK CAMO-
KOHTPOJIIO aCTMU 1 caMoeeKTUBHOCTI B [IiTeii 3 aCTMOI0 Ta iXHiX
6arbkiB. MaTepianu Ta MeToau. [Touryk Jitepatypu 3aiiicHIOBa-
mu B 6a3ax manux CINAHL, Springer, ScienceDirect, PubMed,
MEDLINE, Google Scholar ta EBSCOhost. 1o orsimy BKIO-
yaiau pobotu, omyosikoBaHi y 2015—2025 pokax, 3 BUKOPUCTaH-
HSIM HACTYITHUX KJTIOYOBUX cJIiB: asthma, child, self-management,
self-efficacy ta adherence interventions. 3arajom OyJi0 BUSIBIIC-
Ho 165 3amucis. [licis BunaaeHHs QyOJiKaTiB i HepeJIeBaHTHUX

IOCTiKeHb A0 (hiHAABHOrO aHajidy yBilnuio 12 myOmikarriid.
PesyabraTn. AHaniz BKIIOYEHUX TOCITIIKEHb MTPOIEMOHCTPYBAB
3HaYHE TOJIMIIeHHs PiBHSI 3HAHb IIPO aCTMY, TPUXMUIBHOCTI 10
MeIMKaAMEHTO3HOTO JIiKyBaHHS, HABUYOK CAMOKOHTPOJIIO aCTMU
i1 caMoe(eKTUBHOCTI cepe aiTeit Ta 0ci0, sIKi 3MiiICHIOIOTh JOTJISI
3a HUMU. BUCHOBKH. OCBiTHI BTpy4aHHS 111010 aCTMU MTO3UTUBHO
BIUTMBAIOTh HA PE3yJIbTAaTH JIIKyBaHHS MeIiaTpUIHUX TMaIliEHTIB i3
LIMM 3aXBOPIOBaHHSIM. BomHouac icHye moTpeba y BIpoBaKeHHi
VHi(hiKOBaHOTO MiAXOMIY, 3aCHOBAHOTO Ha J0Ka3ax, 1110 BKJIIOYAE
CTPYKTYpOBaHe HaBYaHHsI, MOCTYIHI iHAMBiAyadbHi IUIaHW Iiid
MPU acTMi Ta MOCTiiiHe 3aKpiruIeHHs HAOyTUX 3HaHb i HABUUYOK
IIJISL ONITUMI3allii KOHTPOJIIO 3aXBOPIOBAHHSI B TiTEA.

KiouoBi cioBa: actva; BTpyyaHHs, CIpsAMOBaHi Ha ITiIBH-
LIEHHS TPUXWIBHOCTI 10 JIiKyBaHHS; AiTH; CAMOKOHTPOJIb; CAMO-
e(eKTUBHICTh
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Serum club cell secretory protein 16 levels in children
with asthma: a prospective observational study

Abstract. Background. Sustained asthma control in children is often difficult to achieve, and biomarkers reflecting
airway epithelial integrity are needed. Club cell secretory protein 16 (CC16) is a candidate marker of epithelial injury and
lower airway inflammation. Objective: to determine serum CC16 in children with asthma according to disease severity
and control. Materials and methods. This prospective study enrolled 72 children aged 6—17 years: 52 with asthma
(mild, n = 13; moderate, n = 22; severe, n = 17) and 20 healthy controls. Serum CC16 was measured by enzyme-linked
immunosorbent assay, and asthma control was assessed with the Childhood Asthma Control Test. Data are presented
as mean = SEM; a multivariable model assessed the association between CC16 and asthma severity, adjusted for
confounders including age and sex. Results. Children with asthma had markedly lower serum CC 16 concentrations than
controls (1.80 £ 0.16 vs 2.51 £ 0.15 ng/mL; p = 0.0001). CC16 showed an inverse correlation with asthma severity
(r = —0.45; p < 0.001). In children with mild asthma, the mean CC16 level was 2.42 + 0.56 ng/mL and was notably
higher than in severe asthma, where the lowest values were recorded (1.20 £ 0.06 ng/mL; p = 0.024). In moderate
asthma, the mean CC16 concentration was 1.90 * 0.14 ng/mL and was also lower than in the control group (p = 0.006).
No statistically significant differences were found according to asthma control status (p = 0.148), although a downward
trend in CC16 concentration was observed with poorer disease control. Mean CC16 decreased across control categories:
2.32 £ 0.43 ng/mL in controlled, 1.56 = 0.11 ng/mL in partially controlled, and 0.85 = 0.02 ng/mL in uncontrolled
asthma. In the multivariable model, asthma severity remained an independent predictor of serum CCI16 (B = —0.73;
p = 0.002). Conclusions. In children with asthma, serum CC16 is reduced in proportion to disease severity, with the

lowest levels in severe asthma, supporting its potential as a non-invasive biomarker of disease course.
Keywords: bronchial asthma; children; biomarkers; club cell secretory protein 16

Introduction

Asthma is one of the most common chronic inflammatory
airway diseases in childhood. Despite major advances in diag-
nosis and treatment, adequate disease control is not achieved
in all pediatric patients, which contributes to recurrent exa-
cerbations, hospitalizations, and reduced quality of life [1, 2].

The search for biomarkers that reflect airway inflamma-
tion, epithelial injury, and disease severity remains clinically
relevant. Club cell secretory protein 16 (CC16), also known
as club cell protein, is produced by non-ciliated bronchiolar
epithelial cells and has anti-inflammatory, immunomodula-
tory, antioxidant, and protective properties [3—5].

CCl16 is increasingly viewed as an indicator of respirato-
ry epithelial integrity, whereas epithelial barrier dysfunction
is considered an important mechanism in asthma patho-
genesis [2, 6—10]. Recent cohort and translational studies
have linked lower CC16 levels with asthma severity, persis-
tent symptoms, and unfavorable outcomes in patients with
chronic airway disease [11—15].

At the same time, published data on circulating CC16
concentrations in children with asthma remain inconsis-
tent, particularly regarding their relationship with disease
control. This supports the need for further clinical evalua-
tion of serum CC16 in pediatric asthma.
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The purpose was to evaluate the association between se-
rum CC16 levels and asthma severity and disease control in
children.

Materials and methods

A prospective study was conducted in 72 children aged
6—17 years, including 52 patients with asthma of varying se-
verity and 20 healthy children (control group). The asthma
cohort was divided into three groups according to disease
severity: group I — mild asthma (n = 13; 25.0 %), group
II — moderate asthma (n = 22; 42.3 %), and group III —
severe asthma (n=17; 32.7 %).

Inclusion criteria were a confirmed diagnosis of asthma,
age 6—17 years, and written informed consent for participa-
tion in the study signed by the child when appropriate and
by parents or legal guardians. Exclusion criteria were severe
chronic respiratory diseases other than asthma, autoim-
mune disorders, severe cardiovascular pathology, age below
6 or above 17 years, and refusal to participate in the study.

The study was performed at the clinic of the State Insti-
tution “Ukrainian Center of Maternity and Childhood of
the National Academy of Medical Sciences of Ukraine”,
Kyiv, in accordance with the principles of ICH-GCP, the
Declaration of Helsinki, and institutional ethical require-
ments. The Bioethics and Deontology Commission of the
institution approved the study on 15 March 2024 (Protocol
No. 2).

Asthma was diagnosed according to national recom-
mendations used in Ukraine and the Global Initiative for
Asthma strategy document [1]. Asthma control was assessed
using the Childhood Asthma Control Test. Serum CC16
concentrations were measured by enzyme-linked immuno-
sorbent assay using Elabscience reagents (China).

Statistical analysis was performed using IBM SPSS
Statistics 28 (IBM Corp., USA). The normality of distri-
bution was assessed with the Shapiro-Wilk test before hy-
pothesis testing. Student’s t-test was used for comparison
of mean values in normally distributed data, Pearson’s >

test or Fisher’s exact test for categorical variables, and the
Mann-Whitney U test for nonparametric comparisons
between independent groups. For multiple comparisons
between the three asthma severity groups, the Bonferroni
correction was applied to reduce the risk of type I error.
Spearman’s rank correlation coefficient was calculated
to evaluate associations between variables. A multivari-
able linear regression model was constructed to assess the
independent association between CC16 and asthma seve-
rity after adjustment for potential confounders (age, sex,
atopic phenotype, therapy type, atopic dermatitis, and
family history of atopy). Differences were considered sta-
tistically significant at p < 0.05. A post-hoc power analysis
indicated that the study had approximately 80 % power to
detect the observed difference in CC16 concentrations be-
tween the asthma and control groups (effect size d = 0.72)
at the current sample sizes. The database was created and
organized in Microsoft Excel (Microsoft Corp., USA). All
continuous data are expressed as mean * standard error of
the mean (SEM).

Results

The general clinical characteristics of the examined
children are presented in Table 1. Among children with
asthma, boys predominated (63.5 vs 36.5 % girls), and the
largest proportion of patients had moderate asthma seve-
rity (42.3 %) and partially controlled disease (61.5 %). The
mean age of the asthma cohort was 12.35 * 2.93 years. An
overall between-group difference in age was observed across
severity groups (p = 0.048), with children in group III (se-
vere asthma) being older on average. Sex distribution did
not differ between severity groups (p = 0.984), and a trend
toward a higher proportion of boys was noted in all asthma
groups.

According to the Childhood Asthma Control Test,
32.7 % of children had controlled asthma, 61.5 % had par-
tially controlled asthma, and 5.8 % had uncontrolled di-
sease. Controlled asthma predominated in group I (84.6 %;

Table 1. Clinical characteristics of children with asthma according to disease severity

Parameter oty | nemy | tein | aesz | avsitve

Mean age, years 11.15+£1.15 | 10.60 +1.05 13.79 £ 0.70 12.35 +2.93 0.048"
Sex, boys 8 (61.5) 14 (63.6) 11 (64.7) 33 (63.5) 0.9842
Sex, girls 5 (38.5) 8 (36.4) 6 (35.3) 19 (36.5) 0.9842
Allergic rhinitis 13 (100) 22 (100) 17 (100) 52 (100) N/A

Atopic dermatitis 5(38.5) 6 (27.3) 6 (35.3) 17 (32.7) 0.987?
Food allergy 1(7.7) 1 (4.5) 2(11.8) 4(7.7) 0.6922
Drug hypersensitivity reaction 2 (15.4) 4 (18.2) 0 (0.0) 6 (11.5) 0.928?
Controlled asthma 11 (84.6) 4(18.2) 2(11.8) 17 (32.7) < 0.0012
Partially controlled asthma 2 (15.4) 18 (81.8) 12 (70.6) 32 (61.5) < 0.0012
Uncontrolled asthma 0 (0.0) 0 (0.0) 3(17.6) 3 (5.8) < 0.0012

Notes: data are presented as mean + SEM or n (%); ' — for continuous variables, overall between-group com-
parisons were performed using one-way ANOVA for normally distributed data or the Kruskal-Wallis test for
non-normally distributed data, followed by Bonferroni-adjusted post hoc pairwise comparisons where appli-
cable; 2 — Pearson’s y? test or Fisher’s exact test for categorical variables; p < 0.05 was considered statisti-
cally significant; N/A — not applicable (all patients had allergic rhinitis).
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p = 0.000012), whereas partially controlled asthma was
most frequent in group 11 (81.8 %; p = 0.036) and group 111
(70.6 %; p = 0.383). Only three children with severe asthma
(17.6 %) had uncontrolled disease.

All children included in the asthma cohort had allergic
rhinitis. Atopic dermatitis and food allergy were reported in
32.7 and 7.7 % of children with asthma, respectively. Drug
hypersensitivity reactions were observed in 11.5 % of the
asthma cohort.

Serum CC16 concentrations according to asthma seve-
rity are shown in Fig. 1. Children with asthma had markedly
lower CC16 concentrations than controls (1.80 £ 0.16 vs
2.51 £0.15 ng/mL; p=0.0001). In group I, the mean CC16
level was 2.42 = 0.56 ng/mL and did not differ statistically
from the control group (p = 0.156), but it was considerably
higher than in group III (1.20 + 0.06 ng/mL; p = 0.024). In
group II, the mean CC16 level was 1.90 & 0.14 ng/mL and
was statistically lower than in the control group (p = 0.006).

The lowest CC16 levels were ob-

served in severe asthma and dif-
fered from both the control group

: (p<0.001) and group I (p =0.024)
after Bonferroni correction.
The inverse relationship be-

' tween CC16 concentration and
asthma severity was confirmed by
correlation analysis (r = —0.45;
p =0.0008; Fig. 2).

To assess whether the associa-
tion between CC16 and asthma
severity was independent of po-
tential confounders, a multivari-
able linear regression analysis was
performed. The model included
asthma severity, age, sex, atopic
phenotype, therapy type, pre-
sence of atopic dermatitis, and
family history of atopy (n = 51;
one observation was excluded
from the model due to missing

4.5 A
p < 0.001
T
4.0 p = 0.006
r 1
p = 0.0001 p =0.024
T
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-5 3.0
S
=
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covariate data). Asthma seve-
rity remained a significant in-

Figure 1. Serum CC16 concentrations (ng/mL) in the examined children
according to asthma severity. Boxes represent the interquartile range (25—
75" percentile); horizontal lines inside boxes indicate medians; whiskers
extend to 1.5 x IQR. P values shown represent Bonferroni-adjusted pairwise

comparisons

dependent predictor of serum
CCl16 (p = —0.727; SE = 0.216;
p = 0.0016), as did atopic phe-
notype (p = 0.863; SE = 0.250;
p = 0.0013) and female sex
B = -0.625; SE = 0.293;

Severe - x X BXFK X xx %(X

WM

Moderate

Asthma severity

Mild

X x X

XX X Xy X

p = 0.039). Age, therapy type,
atopic dermatitis, and family his-
tory were not significant predic-
tors. The model explained 42.5 %
of the variance in serum CCI16
(R?=0.425). These findings con-
firm that the inverse association
between CC16 and asthma seve-
rity is robust and not explained by
the confounders included in the
model.

When CCl6  concentra-
tions were analyzed according
to asthma control, only a trend
toward lower values in children
with poorer control was observed.

, p1 = 0.003225
= 0.000775

2.0
CC16 (ng/ml)

1.0 1.5

2.5

In those with controlled asthma
(n=17), the mean CC16 concen-

3.0

Figure 2. Relationship between serum CC16 concentration and asthma
severity in the examined children. Spearman’s rank correlation coefficient is
reported, as asthma severity was analyzed as an ordinal variable

tration was 2.32 * 0.43 ng/mL;
in partially controlled asthma
(n = 32), 1.56 = 0.11 ng/mL;
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and in uncontrolled asthma (n = 3), 0.85 + 0.02 ng/mL.
The correlation between CC16 concentration and asthma
control was not statistically significant (p = 0.148). Group-
specific values are presented in Table 2.

Discussion

This prospective study demonstrated lower serum CC16
concentrations in children with asthma than in healthy con-
trols and a significant inverse association between CC16 and
asthma severity. The lowest CC16 values were detected in
severe asthma.

Our findings are in line with previous pediatric studies
that identified lower CC16 concentrations in respiratory
disease and linked CC16 deficiency to adverse asthma out-
comes [11—14, 16]. Reduced circulating CC16 in asthma
has also been reported in population-based cohorts, and
serum CCI16 shows substantial within-individual tracking
from birth to adulthood, supporting its value as a stable
marker of airway epithelial integrity [17]. Recent studies
further link CC16 to lung development and asthma: higher
serum CC16 has been associated with better lung-function
growth during childhood and adolescence [18], and low
CC16 partly mediated the association between preterm birth
and impaired lung function and asthma in adult life [19].
In patients with asthma, low CC16 combined with Myco-
plasma pneumoniae seropositivity was associated with lower
FEV1/FVC [20], and CC16 gene polymorphisms have been
linked to uncontrolled asthma [21]. In a multicohort popu-
lation-based study, lower circulating CC16 levels were asso-
ciated with asthma exacerbations in childhood and a higher
risk of persistent respiratory symptoms later in life [11]. Ex-
perimental and translational data also indicate that reduced
CC16 expression is associated with more severe asthma phe-
notypes [13].

At the same time, the literature remains heterogene-
ous. In one Egyptian study involving children with atopic
asthma, CC16 concentrations increased during exacerba-
tion and remained higher during remission than in controls
[14]. Such discrepancies may reflect differences in study
design, biological samples, disease phenotype, treatment,
or timing of sampling relative to exacerbation. Additional
methodological factors likely contributing to interstudy
variability include the use of different commercial ELISA
kits with variable calibration ranges and reference intervals,
differences in the timing of blood sampling relative to acute
exacerbations (which may transiently increase circulating
CC16 due to rapid epithelial leakage), and the potential in-
fluence of inhaled corticosteroid and long-acting 32-agonist

therapy on epithelial repair and CC16 secretion. These fac-
tors should be considered when interpreting and comparing
CC16 data across studies.

Because CC16 is secreted by bronchiolar club cells and
exerts protective anti-inflammatory effects, reduced serum
concentrations may reflect chronic epithelial damage or de-
pletion of the secretory cell pool [3, 4]. This interpretation
is consistent with the epithelial barrier dysfunction concept
in asthma pathogenesis [2, 6].

We did not find a statistically significant association be-
tween CC16 concentrations and asthma control. However,
the observed downward trend with poorer control suggests
that CC16 may still reflect an unfavorable clinical course.
The absence of significance in this comparison may be re-
lated to the small number of children with uncontrolled
asthma and to the fact that CC16 is more closely associated
with structural epithelial injury than with short-term fluc-
tuations in symptom control.

From a clinical perspective, the inverse association be-
tween serum CC16 and asthma severity suggests that this
protein could serve as an accessible and non-invasive com-
plement to standard clinical and functional assessments.
In children in whom spirometry is difficult to perform or
in whom FeNO measurement is unavailable, serum CC16
may provide additional information about the degree of epi-
thelial injury. Longitudinal studies are needed to determine
whether serial CC16 measurements can predict disease pro-
gression or response to anti-inflammatory therapy, inclu-
ding biologics.

Limitations

The present findings should be interpreted as an initial
prospective, single-center evaluation of serum CCI16 in
pediatric asthma. Although the study identified a consistent
inverse association between CC16 and asthma severity, the
modest overall sample size and the very small uncontrolled-
asthma subgroup (n = 3) limited the precision of subgroup
comparisons within that category. In addition, spirometry,
FeNO, and uniformly detailed data on baseline anti-asthma
therapy (including inhaled corticosteroids and long-acting
[32-agonists) were not available for all participants, which
restricted a fuller assessment of the relationships among
CCl16, functional airway impairment, inflammatory bur-
den, and treatment exposure. These considerations do not
negate the main observed association but indicate important
directions for future research. Larger, preferably multicen-
ter, prospective studies with comprehensive clinical pheno-
typing, pulmonary function testing, FeNO measurement,

Table 2. Serum CC16 concentration (ng/mL) in children according to asthma control level

o Controlled Partially Uncontrolled p (contr_olled p (controlled p (partially
roup (n = 17) controlled (n=3) vs partially Vs Vs
- (n=32) - controlled)* uncontrolled)* | uncontrolled)*
I 2.71 £2.08 212+1.44 - 1.000 - -
I 1.96 + 0.66 1.89 = 1.02 - 0.580 - -
]l 1.53+0.15 1.16 £ 0.27 0.85 +0.02 0.088 0.200 0.148

Notes: data are presented as mean = SEM; * — Mann-Whitney U test for pairwise comparisons between asth-
ma control subgroups within each severity group; a dash (-) indicates that the comparison was not applicable
due to absence of uncontrolled asthma cases in that group; p < 0.05 was considered statistically significant.
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and detailed therapy records are warranted to validate and
extend these findings.

Conclusions

Children with asthma had notably lower serum CC16
concentrations than healthy controls.

Serum CC16 level showed an inverse association with
asthma severity, and the lowest values were observed in se-
vere asthma.

No statistically significant association was found be-
tween CC16 concentration and asthma control status, al-
though a tendency toward lower levels with poorer control
was observed.

CC16 may serve as a promising non-invasive biomarker
for characterizing epithelial integrity and monitoring the
clinical course of asthma in children.
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Asicsik B.O., AHturkiH KO.I., YmaHeup T.P., FapatyeHko T.A., boHaapeHko KO.M., 3a6apa A.B., AHoLLKO 5.1,
AY «BceykpaiHChKkn LIEHTP MAQTEPUHCTBA TA AUTUHCTBA HAMH Ykpainn», m. Kuis, YkpaiHa

PiBHi CUPOBATKOBOIrO CEKPETOPHOro GiAKO KAYGOBUX KAITUH 16 Y AiTel i3 GPOHXIOABHOIO ACTMOIO:
npocneKkTMBHe o6cepBaLiiHe AOCAIAYKEHHS

Pe3ome. AxkryanbHicTh. JIOCATHEHHS CTiAKOTO KOHTPOIIIO
OpOHXiaJbHOI aCTMU B IiTE€il 4acTO JUIIAETHCS CKIATHUM, IO
3YMOBJIIOE TOIIYK GioMapKepiB cTaHy AuxaibHuX HUsixiB. Ce-
KpeTopHUil 6inok kiy6oBux kiituH 16 (CC16) posrismaiTb
SIK MapKep IIUTICHOCTI pecripaToOpHOro eriTeslito Ta 3arajeHHs
HIUDKHIX OUXaJbHUX HUIXiB. MeTa: OLiHUTYU 3B’SI30K CUpPOBAT-
koBoro CC16 i3 TSXKICTIO i piBHEM KOHTPOJIIO OpOHXialbHOI
actMu B aiteit. Marepiaan ta Meroau. [IpoBeieHO TpocIiek-
TUBHE HOCHIIKEeHHS 72 miteil Bikom 6—17 pokiB: 52 i3 GpoH-
XiagpHOIO acTMolo (Jierka dopma, n = 13; cepeIHbOTSXKKA,
n = 22; tsaxkka, n = 17) i 20 3nopoBux. PiBeHb CMPOBaTKOBOIO
CC16 BuMiproBalu 3a JOMOMOTOK METOAy iMYHO(MEPMEHT-
HOTO aHaJji3y, a KOHTpoJIb XBopoou ouiHioBanu 3a Childhood
Asthma Control Test. Jlani HamaHo sk cepenHe = SEM; mis
OIliHKM He3anexHoro 38’s13ky CC16 i3 TSIKKICTIO 3aCTOCOBaHO
0araToBapiaHTHY perpeciio 3 MOMpaBKOIO Ha BiK, CTaTh Ta iHIII
koH(payHnepu. PesyabTaT. Y niteit i3 6poHXialIbHOIO aCTMOIO
piBeHb CC16 y cupoBaTili KpoBi OyB BipOTiIHO HUXKUKUM, HiX y
KOHTpOUbHiH rpyti (1,80 £ 0,16 Hr/ma ipotu 2,51 + 0,15 Hr/mi;
p = 0,0001). BcraHoBieHo obGepHEHUI 3B’SI30K MiX KOHIICH-
tpauietlo CC16 i TskkicTio OpoHxianbHOl actmu (r = —0,45;

p <0,001). ¥ miteit i3 1erkum nepebirom xBopoou piBeHb CC16
craHoBUB 2,42 *+ 0,56 Hr/mu i OyB BiporiiHO BUIIKMM, HiX Y
rpyni TSOKKOI aCTMM, y $SIKili 3apeecTpOBaHO HAaMHMXYi MOKa3-
nuku (1,20 £ 0,06 ur/mit; p = 0,024). CepeHst KOHLUEHTpaLList
CCl16 y maui€eHTiB i3 CepeaHbOTSKKOI aCTMOIO JOpiBHIOBaia
1,90 £ 0,14 Hr/M7 i TakoxX Oy/1a HUXYOIO, HiX Y 3M0POBUX Ji-
teit (p = 0,006). BiporinHux BigMiHHOCTEl 3a/IeXXHO Bim cTary-
Cy KOHTpPOJIIO acTMM He BcTaHoBiieHO (p = 0,148), omHak mpo-
crexyBanacss TeHaeHLiss g0 3HmxkeHHs CCl6 mpu ripuomy
KoHTpoJii 3axBopioBaHHs. Cepenniit piBeHb CC16 3HMXKyBaBCs
3i CTyIeHeM BTpaTtu KoHTpoJto: 2,32 + 0,43 Hr/mMi1 — TIpy KOHT-
poJboBaHiii, 1,56 £ 0,11 Hr/MJI — ITPKY YaCTKOBO KOHTPOJIbOBaHI i
i 0,85 £ 0,02 Hr/M1 — TIPU HEKOHTPOJIbOBaHIM acT™i. 3a KaHu-
MM OaraToBapiaHTHOI perpecii, TSDKKICTb XBOpOOMW 3ajuilajiacs
HesayiexXHUM nipenukropoM piBas CC16 (§ = —0,73; p = 0,002).
BucHoBKHM. VY niTeit i3 GpoHXiaJbHOIO aCTMOIO BMiCT CUPOBATKO-
Boro CC16 3HUXKYEThCS MTPOMOPLIIHO 1i TSKKOCTI, 3 HAMHKIM -
MU 3HAYEHHSIMU TIPU TSKKi acTMi, 1110 MiATBEPIXKYE HOro mep-
CITIEKTUBHICTb SIK HEiHBa3MBHOTO GioMapKepa Tiepediry XBopoou.
KiouoBi cioBa: GponxianbHa acTMa; JiTM; Giomapkepw;
CEKPETOPHMIA GITOK KITYOOBUX KITITHH 16
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Cuposatkosi piHi IL-6 Ta HeUTPOiIAbHOT eAaCTa3n
Y AiTen 3 6POHXOEKTATUYHOIO XBOPOOOIO

Pesiome. Axmyaavnicmo. Heiimpoginvre 3ananenus ouxaibHux wiasaxie € nposioHuM namo2eHemutHuM MexaHizMom
oponxoexmamuyroi xeopoou (b EX). Ilpoenocmuuna yinnicmos cuposamrosux biomapkepie 3ananeHus y nediampu4tii
NONYAAYIT 3aNUUAEMbCS HeBUIHAUEHOI0, a DiNbicMb HAAGHUX 00KA316 OMPUMAHO Y 3MIUAHUX 30 eMi0A02IEH KO20p-
max, a makoxc 'y dopocaux nayicumie. Mema docaioncenns: oyinumu cupoamko8i KoHueHmpayii inmepaeixiny-6
(IL-6) ma neimpoginvnoi enacmasu (NE/ELA2) y dimeii i3 BEX piznoi emionoeii, eusnauumu ixuro diaeHocmuuny
YiHHICMb Ma 6CMAHOBUMU XapaKmep 36 A3KYy 3 KAIOY08UMU MOYKAMU KOHMPONIO nepebicy — uacmomoro 3a20CmpeHs,
wo nompebysanu aHmubiomuxKomepanii, yacmomor eocnimanizayiii, 00’ emMom Gopcosanoeo sUOUXy 3a neputy ceKyHoy
ma AKicmrw JHcummsi, OUiHeHoo 3a 00nomoeoio onumyesaivHuxa Bronchiectasis Child-specific Parent-proxy Quality of
Life. Mamepiaau ma memoou. Oocmexcero 150 dimeii éixom 2— 17 pokie, sKux po3nodinuiu Ha mpu epynu: 3 OpOHXo-
ekmasamu, He noe’a3anumu 3 mykosicuudosom (non-CF, n = 50), 3 bponxoekmazamu, no8 a3aHumu 3 MyKo8icyudozom
(CF, n = 50), ma npaxmuuno 300pogi dimu (n = 50). IL-6 ma NE/ELAZ2 eusnauairu memooom iMyHoghepmeHmHo2o
aunanizy. Jlns cmamucmuunoeo ananizy 3acmocosysanu kpumepii Kpackenra — Yoanica ma Mauna — Yimui, ROC-
aHaniz i3 nopieuanuam naow nio ROC-kpusumu 3a memodom Jleaonea, kopeaayiinuii ananiz 3a CnipmeHoM, 4acmkosy
paHeosy Kopeasayiro ma noeicmuyry peepeciro @ipma. Pezyasmamu. O6udsa Giomapkepu gopmysanu cmyninuacmuii
epadienm: kormponv < non-CF < CF (yci nonapni p < 0,001), a ixui po3nodiau y xeopux i 300posux He nepeKpueanucs
(AUC = 1,000). JIns KaiHiuHO 3MICMOBHO20 PO3MENCYBAHHS eMION0IYHUX epYN OUCKPUMIHAMUBHA 30amHicb 0y1a
nomiproro: IL-6 — AUC = 0,884; NE/ELA2 — AUC = 0,865 (p = 0,653). B 06’eduaniii koecopmi euseéaero 21 3ua-
uywy kopeaauiro i3 34 ma 13 snauywux eionowens wancie iz 18 (3,6—10,2). Bucnosxu. Cuposamiogi pieni I1L-6 ma
NE/ELA2 naditino idobpascaroms HAAGHICMb MA HO30402iYHY Kameeopito 3axeoproeants. Boonouac y mescax dia-
SHOCIMUYHO OOHOPIOHUX 2PYN IXHIll 36 30K 3 IHOUBIOYANbHUM KAIHIYHUM nepebieom He 00cA2a8 Cmamucmu4Hoi 3Hay-
Wocmi, wo 3 ypaxy8anHsam nonepeuHo2o Ou3aity ceiouums npo 00MedNcery npocHOCMUYHY UiHHICIb 0451 MOHIMOpUHeY i
nompebye niomeepoicents y NPOCNEeKMUBHUX 00CAIONCEHHX. 3a HAABHUX OaHUX MOHIMOPUHE nepebicy 00UiNbHO TPYH-
myeamu nepedycim Ha KAIHIYHUX NOKA3HUKAX MA AKOCMI ICUMMAL.

KiouoBi cioBa: oponxoexmamuuna xeopoba; dimu; inmepaeiikin-6; neiimpopirvna eracmasa; ROC-ananis;
AKicmb Jcumms

Bctyn

Bponxoekratnuna xBopoba (BEX) y miteii € cyKyrmHUM
3aXBOPIOBAHHSM, IIIO0 O0’€IHYE Pi3HOMAHITHI CTaHM, SKi
XapaKTepU3YyIOThCS XPOHIYHUM BOJIOIMM KalllJieM, iH(heK-
1Ii€10 Ta 3aMajleHHSIM Y IMXaJbHUX HUIAXaX, 110 MOCTYMO-
BO IPU3BOIUTH 10 AuiaTallii OpoHxiB [1, 2]. 3anajieHHs B
MUXaJIbHUX TUISIXaX, SKe TUIOBO iHIIIIOEThCS iH(EKIIili-
HUM TIPOLIECOM, 3rOJIOM IPU3BOAUTL 0 HAIJIMIIKOBO-
ro HEUTPOMITEHOTO 3amajeHHs, 0 3 YacOM 3yYMOBIIOE

CTPYKTYypHE pPEMOMICIIOBAaHHSA OpOHXiadbHOI CTiHKM |[3].
[IprHLIMITOBOIO BIAMIHHICTIO MemiaTpUYHMX OPOHXOEKTa-
3iB Bil JOPOCIMX € iX MOTeHIIiliHa 0OOPOTHICTh 32 YMOBU
NiaTHOCTUKMU Ta afeKBaTHOI Tepallii Ha paHHIX CTamisgX, 110
Haja€e 0coOJMBOI Baru MOIIYKY 00’ €KTUBHUX MapKepiB ak-
TUBHOCTI 3aIaJibHOTO Mpolecy [4—7].

KiouyoBum edekTopoM HeUTpodia-onocepeakoBa-
HOT'O MOLIKOKEHHST BBaXKaeThCsl HEMTpodiibHa enacTa3a
(NE/ELA2) — cepuHOBa mporeasa, 3aTHa JerpaayBaTh
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KOMITIOHEHTH TMO3aKJITUHHOIO MaTPUKCY Ta MOPYLIYyBaTU
MyKouwitiapHuii kjipeHc. Helitpodinu, 1110 € OCHOBHU-
MM MPOMOTOPAMM 3aMaJbHOTO MPOIIECY, KUBYTh 10 § ro-
NIMH, aJle B yMOBAaX 3alajJ€HHs TPUBAJIICTb IXHBOTO XUTTS
MOXe TPOAOBXKYBATUCS 10 S5 Ai0, 1110 pOOUTDH BiAMOBITHUIMA
BHECOK Y TPUBAJIICTh 3alajbHOTO mpollecy [8]. YHacmigok
JerpaHyJIsiiii y BOTHUILI 3anajieHHSI HeUTpodiau poayKy-
FOTh 3HAYHY KiIbKICTh ITpO3altaJIbHUX MeIiaTopiB, 30KpeMa
NE/ELA2. OkpiMm aHTubGaKTepiaabHOro ehekTy, HeUTpo-
¢inbHa enactaza MoXe CIPUYMHSTA HU3KY IIKiITUBUX
edekTiB, 30KpeMa pyiHYyBaHHS MO3aKJIITUHHOTO MaTpPUK-
Cy, TiIepIriasito KeJIMXOIMOaiOHNX KITITUH i ITOJaIbIIe ITiI-
BMIIIEHE YTBOPEHHSI CJIN3Y, 3HUKEHHSI YaCTOTU OUTTS BillOK
Ta MpsiMe YIIKO/XKEHHS eIiTeio IuXaJlbHUX HUIsXiB [9].
3pellTolo, HaAMIpHUN 3anajJbHUM TIPOLeC IIPU3BOAUTD 10
IUCOYHKIIII aHTUIIPOTea3HO1 aKTUBHOCTI, 1110 CTa€ KJII0YO-
BOIO JIAHKOIO TTaTOreHe3y 0araThboX XpOHIYHUX OpOHXOJIe-
TeHEeBUX 3aXBOPIOBaHb, 30KpeMa OPOHXOEKTaTUYHOI XBO-
podu, 0cobGIMBO Y MAIIEHTIB 3 MyKOBicuuao3oM [10—12].

Inrepneiikin-6 (1L-6) HajaeXUThb 10 Mpo3analbHUX L1~
TOKiHiB, 110 BiZ0OpaXaloTh CUCTEMHY BiIMOBiAb TOCTPOIL
dasu. IMigumenuii BMicT 1L-6 y cupoBaTili KpoBi acolli-
FOBaBCS 3 TSKYMM MepebiroM OpOHXOEKTaTUYHOT XBOPOOU
Ta HaJMipHOIO OaKTepialbHOI KOJIOHI3ali€ Y JOPOCINX
nauieHTiB [13, 14]. ObunBa MeaiaTopy HEOTHOPA30BO ACO-
LIOBAIMCS 3 TSKKICTIO OPOHXOEKTa3iB Y IOPOCIINX; MPOTE
OLIBIIICTh TOKA3iB OTPUMAaHO IS OioMaTepiary TUXaJIbHUX
LIJISIXiB, TOAI K LiHHICTh IXHBOTO CHMPOBATKOBOTO BU3HA-
YEHHS Y JIiTel 3aIMIIAaEThCS HEIOCTATHHO BUBUEHOIO.

Meta [OCTiIKEHHS: OLIIHUTH CHUPOBATKOBI KOHIIEH-
tpauii I1L-6 ta NE/ELA2 y miteit i3 OpOHXOEKTaTUYHOIO
XBOPOOOIO Pi3HOI €TioJIoril, BU3HAYUTHU iXHIO AiarHOCTUY-
Hy UiHHicTh 3a naHuMu ROC-aHajizy Ta BCTAHOBUTHU Xa-
pakTep i CTiMKICTh 3B’I3KYy 3 KJIFOUOBUMU TOUKAMU KOHT-
pPOJII0 KJIiHiYHOTrO Iepebiry: 4acTOTOI0 3aroCTpeHb, IO
noTpedyBaiu CUCTEMHOI aHTUOIOTMKOTEparii, YacTOTOIO
rocmiTaizaniii, 06’eMoM ¢OpcOBaHOIO BUIUXY 3a MEPIILy
cekyHny (O®B,)) Ta sKiCTIO XMTTs 3a ONUTYBAaJIbHUKOM
Bronchiectasis Child-specific Parent-proxy Quality of Life
(BC-QoL).

Marepiaam Ta meToamn

JIu3aiin Ta ydacHUKM. [TpoBeieHO OMHOMOMEHTHE IT0-
piBHSUIbHE JOCHTIIKeHHsT 3a y4yacTio 150 miteit BikoMm Bif
2 mo 17 pokiB Ha 6a3i KHII «Binnuimpka obaacHa autsda
KJIiHiYHa JTiKapHs» BiHHMIIBKOI 00/MacHO1 pagu. JliTeit po3-
noaisieHo Ha Tpu rpymnu 1o 50 oci6: 1) 3 OpOHXO0eKTaTUIHOIO
XBOpO0OIO, HEe IOB’s13aHOI0 3 MyKoBiciuao3oM (non-CF);
2) 3 OPOHXOEKTaTUYHOIO XBOPOOOIO, OB SI3aHOI0 3 MYKO-
BicuunosoM (CF); 3) mpakTuuHO 300pOBi OiTh (KOHTPOJIb).
Kpurepii BkitoueHHs mis rpyn 6ponxoekTasiB (non-CF i
CF): Bik 2—17 poKiB; pafiosoriyHo MiaATBepIKEHUI qiarHo3
oponxoekratnyHoi xBopoou (MDCT-HRCT, BAR > 0.,8)
3a kpurepismu ERS 2021 [19]; g rpynu CF — Bepudi-
KOBaHWI AiarHO3 MyKOBiCLIMIO3y; 3a0ip OiomaTepiany y
CTabUTLHOMY IepioJli 3aXBOPIOBAHHS; HASIBHICTh MMCHbMOBOI1
iH(OpMOBaHOI 3romM 3aKOHHOTO TpencTaBHUKa. Kpure-
pil BKJIIOUEHHS JIJISI KOHTPOJIbHOI I'pyInu: Bik 2—17 poKiB;
BIJICYTHICTb XPOHiIYHOI OpOHXOJIETeHEeBOI, CUCTEMHOI 3a-
MaJIbHOI Y1 aBTOIMYHHOI MaToJIOTii Ta TOCTPOTo iH(beKIIiii-

HOTO 3aXBOPIOBAaHHS Ha MOMEHT OOCTEXEHHS; 3iCTaBHICTh
3 TPyIIaMU XBOPHUX 3a BiKoM i ctarTio. Kputepii BUKII09eH-
Hs (IJ1 BCiX IpyI): BiIMOBa 3aKOHHOTO MpPEACTaBHUKA Bill
y4acTi y JOCIiIKeHHi; aKTUBHE pecIlipaTOpHe 3arOCTpeHHs
Ha MOMEHT 3a00py KpPOBi; CyMyTHi CUCTeMHi 3amajbHi abo
aBTOIMYHHI 3aXBOPIOBaHHSI Y1 OHKOMNATOJIOTisI, 31aTHi He3a-
JIEXKHO BIIMBATH Ha cupoBaTkoBi piBHi IL-6 Ta NE/ELA2.
JlocmiakeHHs CIUIAHOBAaHO BIiAMOBIAHO O HacTaHOBU
STROBE mia o6cepBauiitHux gociimkens [15]; wis KoM-
TMOHEHTA, 1[0 CTOCYEThCS NiarHOCTUYHOI LIIHHOCTI GioMap-
KepiB, 101aTKOBO BpaxoBaHo HacTaHoBy STARD 2015 [16].

Etnuni acnekTu. [locnimkeHHs] BUKOHAHO BiMOBIIHO
nmo npuHOuIiB lenbciHcbkoi aeknapaiii. IIpoTokon mo-
CJIIKEHHST CXBaJeHO KowMicieto 3 OGioetnku BiHHUIILKOTO
HalliOHAJIbHOTO MeAMYHOTO yHiBepcutety imeHi M.1. [Tu-
poroBa (rmpotokoi Ne 1 Bimx 17.01.2026 p.). Bix 3akoHHMX
MPeICTaBHUKIB YCiX AiTeil OTpUMaHO IMMCHMOBY iH(POPMO-
BaHy 3TOMY.

Bepudikauis giarnody OpoHXOEKTATHYHOI XBOpPOOH.
KniHivHMM IpHUBOIOM 10 TOINIMOJIEHOTO OOCTEXKEHHSI BBa-
KaJlu XpOHiYHUM (TmoHan 4 TUXKHi) BOJIOTUil a00 MPOIyK-
TUBHUI KallleJib, pe3MCTEHTHUI 10 CTaHIapTHOI Teparlii,
3riJHO 3 HACTAHOBOI EBPOIEICHKOTO PECIipaTOPHOIO
TOBApUCTBA 1100 BEACHHS MiTel Ta MiIJITKIB i3 OpOHXO-
ektazamu (ERS 2021) [19]. diarHo3 OpOHXOEKTaTUYHOI
XBOpoOUM BcTaHOBMOBaIM 3a Kputepisimu ERS 2021 [19]
3 00OB’SI3KOBOIO PajlioJIOriyHOI0 BepudiKallielo METOI0M
MYJIBTUIETEKTOPHOI KOMIT FOTepHOI ToMorpadii BUCOKOT
posainbHOi 3naTHOCTI (MDCT-HRCT) i3 3acTocyBaHHSAM
MeaiaTPUIHOTO KPUTEPit0 OpOHXOapTepiaTbHOTO CIHiBBi/I-
HomeHHs (BAR > 0,8).

Bepudikanis giarHo3y mykosicumaosy. [liarHo3z my-
KOBICII/IO3Y BCTAHOBJIOBAJIU 3TiIHO 3 YMHHUMU MiX-
HAapOIHUMU HiarHOCTUYHUMU KPUTEPisIMU — Ha TIiACTaBi
MOEMHAHHS XapaKTepHOI KJIiHIYHOI KapTUHU Ta/a0b0 Mmo3u-
TUBHOI'O HEOHATAJIbHOTO CKPUHIHTY 3 JJa00paTOPHUM i~
TBepIKeHHAM nucdyskiii 6inka CFTR: mo3utuBHOIO 1O-
TOBOIO TIPOOOIO (XJIOPUAH TTOTY > 60 MMOJIB/JTT 38 METOIOM
KiJIbKiICHOTO TiJIOKapItiHOBOTO ioHOGope3y) Ta/abo HasiB-
HicTIO ABOX mnaroreHHuX BapiaHTiB reHa CFTR 3a naHu-
MU MOJIEKYJISIPHO-TEHETUYHOTO NOCHiIkKeHHs. [IpoMixHi
3HaYeHHs XJI0puiB MoTy (30—59 MMOJIb/J1) PO3IJISLIAIN SIK
JiarHOCTUYHO HEBU3HAYEHI, 1110 TOTPeOyBaIv TOBTOPHOTO
TeCTYBaHHSI Ta/a00 TeHEeTUYHOTO ITiATBEPIKEHHST, 3HAYCH-
Hst < 30 MMOJIb/JT BBAXKaJI HOPMOIO.

Kainiyni ToYKM KOHTPOJIIO. /1711 KOHTPOJIIO KITiHIYHO-
TO TIepebiry 3aXBOPIOBaHHS BM3HAUEHO TaKi MOKA3HUKMU:
KiJIbKiCTh 3aTOCTPEHb 3a MOIIepeaHil piK, 110 MOTpeOyBaIn
aHTUOIOTUKOTEeparlii; KiJIbKiCTh TOCITiTaNli3alliil 3 TPUBOLY
pecnipaTopHOro 3aroctpeHHs 3a pik; OPB, (BiZcoTOK Bix
HayiexkHoro) 3a craHgaptamu ATS/ERS; 6an sskocTi kut-
TsI 32 YKpailHOMOBHOIO Bepcieto onutyBaibHuka BC-QolL.
Hnst aHanizy BinHouieHHs maHciB (BLL) 3actocoBaHo a1-
XOTOMi3allito: YacTi 3arocTpeHHs (> 3 KypciB aHTHOIOTH-
KoTeparii 3a piK), 4yacTti rocmitaiizauii (> 2 3a pik), 3HU-
xkeHHs1 O@B, < 80 % Ta HU3bKA AKICTb XUTTA (3araJbHUIA
6anx BC-QoL Bume 3a memiany koroptu). CrmipomeTpis
BMKOHYBaJIacs JIMIIIE Y IiTeii, 3MaTHUX J0 BiITBOPIOBAHOTO
(opcoBaHoro MaHeBpYy, IO 3yMOBMJIO HETIOBHOTY IIbOTO
nokasHuka y rpymi non-CF (26 i3 50).
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JlabopaTtopHe BU3HAYEHHS OiomMapkepiB. BusHaueHHs
MPOBEACHO Y HAyKOBO-IOCiMHINM KJIiHiKO-AiarHOCTUYHIMi
naboparopii BHMY iMm. M.I. IluporoBa (arectaT akpe-
nutatii, cepis KIJI No 002087). 3abip BeHO3HOI KpOBi
3M1iICHIOBAIM Y CTaOIJIbHOMY MEPiOJi 3aXBOPIOBAHHS; CU-
poBatky 30epiraau 3a temreparypu —20 °C. Bwmict 1L-6
BU3HAYaJIM METOIOM iMyHOodepMeHTHOro aHamizy (IDA)
i3 3actocyBaHHsM Habopy Human IL-6 ELISA Kit (LDN
Labor Diagnostika Nord GmbH & Co. KG, Nordhorn,
Himeuuynna). ®doToMeTpUIHMIM aHAaJi3 MPOBOIWIN 32 JI0-
BXxuHN xBuii 450 uM Ha aHamizatopi Stat Fax 303 Plus.
Yyrtnusicts Metomy craHoBuia 0,02 mr/mi, KoedilieHT
Bapiamii — < 10 %. Bmict NE/ELA2 Bu3Havanu MeTOIOM
I®DA i3 3acrocyBanHsaM Habopy Human NE/ELA2 ELISA
Kit (EnkiLife Biotech Co., ¥xanp, Kuraii) micias po3se-
neHHs 3paskiB 1 : 50; uwytnuBicte — 0,07 Hr/mi1, Koedilii-
eHT Bapiawii — < 10 %.

Craructnunuii ananiz. CtaTuCTUYHY 0OpOOKY BUKO-
HAaHO Ha HassBHUX CMOCTEPEKEHHSIX OKPEMO ISl KOKHOTO
MOKa3HMKA; BBEICHHS IMPOIYIIEHUX 3HAY€Hb HE 3aCTOCO-
BYBAJIM 3 OIVISIAY Ha Te€, IO BiICYTHICTh CIiPOMETPUYHUX
MOKa3HUKIB HE € BUIAJKOBOI, a JIETEpPMiHOBaHAa BiKOM
InTUHU. HopManbHICTh po3Momiy OlLliHEeHO 3a KPUTEPIiEM
[anipo — VYinka mist BUXinHUX Ta JiorapuMOBaHUX 3Ha-
YeHb; 3 OMISIY Ha BiIXWJIEHHSI 3aCTOCOBAHO HelapaMe-
TpuuHi MeTtoau. JlaHi nmogaHo y BUTJISLI MeliaHu Ta MiX-
KBapTuiIbHOTO po3Maxy (Me [Q1-Q3]) abo abcomoTHOI it
BiTHOCHOI 9acTOTU. MIXTpymnoBi MOPiBHSIHHS IIPOBEIESHO

3a kputepiem Kpackema — Yoirica 3 MOgaablIMMM I10-
MapHUMM TIOPiBHSIHHSIMU 3a KpuTepieM MaHHa — VYiTHi;
SIKICHI TIOKa3HMKM — 3a Kputepiem x>. IlapHi OpiBHSIH-
HS — 3a KpuTepieM Binkokcona. Po3mipu edexty mix-
IPYIOBUX BiIMiHHOCTEI OLIIHEHO 3a 3CyBOM Xojkeca —
Jlemana 3 noBipunm iHTepBaiom (JII) Ha OCHOBI KpuTEpitO
Manna — VYiTHi Ta paHTOBO-0icepiaJJbHOIO KOPEJISIIEI0
3 oyrcrpennoBum 1 (5000 moBTopiB). diarHOCTUYHY LIiH-
HicTb onliHeHO MeTomoM ROC-aHarti3y: oy Imim KpuBoo
(AUC) pospaxoBaHO 3a CTaTUCTMKOI0O MaHHa — VYirHi,
JI — 3a meTomoM Xanni — MakHina, onTUMaIbHUI TT0-
pir — 3a MakcuMyMoM iHaeKkcy FOmeHa, moBipui iHTepBa-
JIM 9YYTJIMBOCTI Ta cieuudivHocTi — 3a MeTomoM Bincona.
[lopiBHSHHS TLIOII TS 3aIeXKHUX BUOIpOK BMKOHAHO 3a
MeTonoM Jlenonra. Po3paxoBaHo BiZHOIIIEHHS IPaBAOIIO-
NiOHOCTI pe3ynabratiB. 3B SI3KM OLIIHEHO 3a Koe(illieHTOM
paHroBoi kopensuii CrnipmeHa (p). HasBHiCTb ynopsiako-
BAHOTO TpajieHTa MiX KBapTUJISIMM OLIHIOBAJIM 3a JOIO-
Morolo tecTy JIxxoHkxipa — Teprnctpu. biomapkepu B ycix
perpeciiiHux MojeJisiX aHali3yBaJii 3a Jorapu(pmMoBaHOO
Ta CTAaHAAPTU30BAHOIO IIKaJIaMU, 0€3 TUXOTOMIi3allil; st
KOHTPOJIIO KOH(AyHIUHTY 3aCTOCOBAaHO cTpaTu(dikoBa-
HUIA aHaJIi3 y MeXaxX KOXHOI JiarHOCTUYHOI TPYITH, 4acT-
KOBY PaHTOBY KOpEJISLiI0 3 TOMPaBKOI Ha CTaTyc My-
KoBicIumo3y Ta JorictTuuHy perpecito ®Dipra (penalized
likelihood) 3 mompaBKoOO Ha 3MIIIEHHS, y SIKiil 3aJIeKHOI0
3MiHHOIO OyB IMXOTOMIi30BaHMUI KIIIHIYHUN pe3yibIar,
MPEeAUKTOPOM — Jiorapu(pMOBaHUIi i CTaHAAPTU30BAHUI

Tabnuus 1. Kniniko-gemorpagiyHa Ta pyHKUyioHanbHa xapakTepucTuka obcrexeHux gitevi, Me [Q1-Q3]

Moka3Huk non-CF (n = 50) CF (n =50) KoHTponsb (n = 50) p
Bik, poku 11,0 [8,0-13,0] 10,5 [8,0-13,0] 10,0 [7,0-13,0] 0,864
Yonosiya ctatk, n/N (%) 20/50 (40) 28/50 (56) 25/50 (50) 0,270
Tun 6poHxoekTazis (1-4) 2[1-3] 3 [2-4] - 0,024
KinbKicTb ypa)KeHnx 4acTok 3[2-3] 3[2-3] - 0,802
O®B,, BiACOTOK Bifj HANEXHOro 89,3 [78,9-100,5] 63,0 [50,2-77,0] 102,2 [98,4—-110,4] < 0,001
®XKEJ, BiACOTOK Bif HANEXHOro 88,9 [77,0-103,7] 66,2 [55,6-79,4] 104,0[99,9-110,8] < 0,001

NMpumitkn: p — kputepivi Kpackena — Yonnica (KinskicHi nokazumkm) a6o y° (skicHi); OPB, Ta PIXKEJ1 (popcosara
XKUTTEBA EMHICTb s1IereHb) y rpyni non-CF goctynHiy 26 i3 50 giteii.

Tabnuus 2. XapakTrepucTuka 3arocTpeHb Ta aHTnbakrepianbHOI Tepanii 3a eTionoriyHUMM rpynamu,
Me [Q1-Q3] a6o n/N (%)

Moka3Huk non-CF CF KoHtponb | p(3rp.) | p (non-CF vs CF)
3arocTtpeHHst 3 ABT/pik 1[0-2] 5 [3-6] 0[0-0] < 0,001 < 0,001
YacTi 3arocTpeHHs (> 3/pik) 10/47 (21) 44/50 (88) 0/50 (0) < 0,001 < 0,001
> 1 3aroCTpeHHs 3a pik 34/47 (72) 49/50 (98) 0/50 (0) < 0,001 < 0,001
locniTanizauii/pik 1[0-2] 3 [2-4] 0 [0-0] < 0,001 < 0,001
YacrTi rocnitanizauii (> 2/pik) 15/47 (32) 42/50 (84) 0/50 (0) < 0,001 < 0,001
LLloneHHa MokpoTa 24/47 (51) | 50/50 (100) 0/50 (0) < 0,001 < 0,001
Bucis P. aeruginosa 3/50 (6) 37/50 (74) 0/50 (0) < 0,001 < 0,001
PecnipaTopHa nigTpymka 2/50 (4) 14/50 (28) 0/50 (0) < 0,001 0,003
3atpumka i3. po3BUTKY 3/50 (6) 13/50 (26) 0/50 (0) < 0,001 0,014

Mpumitkn: ABT — cuctemHa aHTubGioTukotTepanis; p (3 rp.) — kputepivi Kpackena — Yonnica a6o x? ans Tpbox
rpyn; p (non-CF vs CF) — kputepiii ManHa — YiTHi ab0 y? ans aBox rpynn.
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Oiomapkep (ouinka egexty Ha +1 SD), a enuHOI0 KOBa-
piaToI0 Y CKOPUTOBAHMX MOJEISIX — CTaTyC MYKOBiCLIMIO-
3y (non-CF/CF); kinbKicTb KoBapiaT 0OMEXEHO 3 OIISIAY
Ha KinbKicTh noaiit Ha 3miHHy. BILI HaBeneHo 3 95% /11 3a
metonoM Bynbda. MHOXMHHICTb MOPiBHSIHb KOHTPOJIIO-
BaJii 3a Jornomoroto npouenypu benmkamiHi — Xox0ep-
ra (Benjamini-Hochberg, BH) y mexax KOXHOI poauH1
rinote3. KputuuHuii piBeHb 3HAYYIIOCTI — JBOOIYHUIA
o= 0,05. AnpiopHOTO po3paxyHKy po3Mipy BUOIpKU HE BU-
KOHYBaJIM, OCKIJIbKM AM3aliH Tiependavan CyliJibHe BKIIIO-
YeHHS BCiX MAIiEHTIB, SIKi BiAITOBimaam KpUTepisM, 3a Ie-
piox HaOOPy; WIS OLWIHKY iH(GOPMATUBHOCTI HETaTUBHUX
pe3yJIBTaTiB IIPOBENCHO aHaJIi3 YyTJIUBOCTI 32 MiHIMaJIbHO
BUSIBHUM e(eKTOM: 3a 00csry rpynu n = 50 Ta ABOOIYHO-
ro o = 0,05 motyxHictb 80 % nocsiranacs njst BUSIBJICHHS
paHroBoi kopessuii p = 0,39, a ais niagBUOIpoK i3 1OCTYII-
HOIO cripoMeTpieto (n = 26) — p ~ 0,52; BinmoBinHO, BHY-
TPILIHBOIPYIOBI 3HaYeHHs |p| < 0,14 IHTEPIPETYIOTHCS K
BiZICYTHICTb KJIiHIYHO 3HAUyLIOTO 3B’SI3KY, @ HE SIK Hacli-
JIOK HETIOCTaTHbOI MOTYKHOCTI. O6poOKyY BUKoHaHO y IBM
SPSS Statistics 27.0.

PesyAbTaTH
3aranbHa XapAKTePUCTUKA Py

Tpynu Oynu 3ictaBHuMH 3a BikoM (p = 0,864) Ta craTTio
(p = 0,270), 110 MiATBEPIXYE KOPEKTHICTh (hOpMYyBaHH:
koHTpouo (ta6u. 1). Ipynu BEX He BinpizHsucs 3a 1o-
LUMPEHICTIO YPaXeHHs (MeliaHHa KUIbKICTh ypaxXeHUX
4yacTok jiereHb — 3 B 000x rpynax; p = 0,802), onHak y rpy-
ni CF nepeBaxanu Tsok4ui MOp@oJIoriuyHi TUTTM OpOHXOEK-
Ta3iB (p = 0,024) Ta peectpyBascs cyTTeBo HIkunii ODB,
(63,0 mpotm 89,3 %; p < 0,001).

Yacrora sarocTpeHb Ta aHTUbGioTUKOTEParii
Tsrap 3arocTpeHb CyTTEBO pi3HUBCS MixK rpyrmamu BEX
(tabn. 2). JliTh 3 MyKOBICLIMA030M OTPUMYBAIU B I SITh
pas3iB yYacTillle Kypcu CUCTEMHOI aHTHOiOTMKOTeparii Ha
pik (Memiana 5 ipotu 1; p < 0,001), a yacTKa NalieHTiB i3
YaCTUMM 3arocTpeHHs MU csrana 88 mpotu 21 % y rpymi
non-CFE Crnig Bigsnauuntu, mo 28 % niteit rpynu non-CF
He MaJli >KOJTHOTO 3arOCTPEHHS 3a PiK CIIOCTEPEKEHHSI, 1110
BimoOpakae KJiHiYHY Te€TepOreHHICTh TaKWX MAalliEHTIB.
KomnoHnizauist Pseudomonas aeruginosa 6yna npakTUIHO BU-

KJTIOUHOIO O3HAKOIO TAIlli€HTIB 3 MyKOBicLIMI030M (74 mpo-
™ 6 %:; p <0,001).

Posnoainm 6iomapkepis

Posnozainu o6ox 6iomapkepiB y BCiX Ipynax BiIXuJsi-
JINCS Bil HOPMAJILHOTO, 1110 OOIPYHTOBYE BUKOPUCTAHHS
KBapTUJIbHUX XapaKTepuCTUK (Tab. 3).

3HaueHHsI GioMapKepiB y XBOPUX Ta 3IOPOBUX HE Tie-
PEKPUBAIOTHCS HABITh 3a KpallHiMKM BeJTMIMHAMK. Makcu-
MyM IL-6 y KoHTpOsIBHi# TpyTi (8,9 mr/MiT) yTpudi HIDKIMi
3a MiHiMyM y xBopux (26,4 rir/mi); s NE/ELA2 po3pus
MEHIIIN, ajie TAKOX MOBHUIA: 25,4 ipotn 36,8 Hr/M1. Mix
TpylaMy iCHYE MOPOXHIN iHTepBajl 3HAYEHb, Y SIKMU He
rnoTpanus xkoneH 3i 148 obcrexxenux (puc. 1). BomHouac
PO3IOAiIM ABOX TPYIl XBOPUX iCTOTHO I€PEeKpUBAIOTHCS:
CHTBHUMM JIJISI 000X €TioJIOTIYHMX KaTeropiil € iHTepBaaiu
1L-6—35,1-99,3nr/MmntaNE/ELA2—102,2—177,2Hr/Mi,
y MeXax SIKUX TepeOyBaroTh BimmosinHo 76 i3 98 (78 %)
ta 57 i3 98 (58 %) obcTexeHux xBopux. CaMe lie mepe-
KPUTTS 3YMOBJIIOE €TIOJIOTIYHY AUCKPUMIHALIMHY pOJib
OGiomapkepiB.

IbaaieHT 6iomapkepis Ta CynyTHiIX MAPKepPIB
3ArNAAeHHs

O6unBa Giomapkepu GopMyBaayd YiTKWUI CTyIiHYac-
tuii rpagieHT: KoHTposib < non-CF < CF (ta6:x. 4). PiBeHb
IL-6 y rpymi non-CF mepeBulllyBaB KOHTPOJIbHY IPYITy B
11 pasiB (36,2 ipotu 3,3 rir/mn), a B rpymi CF — y 18 pa-
3iB. [Tokasnuku NE/ELA2 y BianoBigHuX Tpymnax BUSIBU-
JIV TiABUIIEHHS MOPIBHSIHO 3 KOHTposieM Y 9 Ta 14 pasis.
AHasoriyHuit rpamieHT 3adikcoBaHO JJII MapKepiB Heii-
TpodiIbHOTO 3aIaJieHHsT — a0COIOTHOI KiJIbKOCTI Hel-
TpodiJiB KPOBi Ta BificoTKa HEUTPODiJiB y OpoHXOabBE-
ossipHoMy JsiaBaxi (BAJT).

HesanexxHicte 6ioMmapkepis OAMNH Bip OAHOIO
Ockinbku IL-6 Ta NE/ELA2 BimoOpaxkamoTh CyMiXHi
JIaHKM HeATpodiIbHOrOo 3amajeHHs, epeBipeHo, HaCKiJib-
KU BOHU € He3aJIeXXHUMU JixKepeaaMu iHdopmallii (tabur. 5).
B 006’enHaHiii KOropti XBOpMX MapKepu KOPETIOKTh M0-
MipHO cuibHO (p = 0,634; 95% J11 0,502—0,739; p < 0,001),
npote ycepeauHi rpynu non-CF Kopesiiist 3SHUXKy€eThCs 10
p = 0,165 i Brpavae 3Hauyiictsb (p = 0,260), a 'y rpymi CF

Tabnuuys 3. Posnogin cupoBatkoBux piBHiB IL-6
Ta HelTPoQinbHOI enacta3un 3a rpynamm

i leomeTp.

Mapkep Mpyna n MiH. P5 Qi Me Q3 P95 |Makc.|IQR| M=SD cepenHe
Kowtpore | 50 | 20 | 23 | 28 | 33| 47 | 63 | 89 | 19| 3814 36
'nLr'/%n non-CF | 48 | 26,4 | 276 | 309 | 362 | 402 | 636 | 993 | 93 |392+131| 377
CF 50 | 351 | 381 | 49,0 | 60,3 | 72,6 | 941 | 1200 |236|620+187| 595
Kowtpons | 50 | 50 | 67 | 11,4 | 145 | 179 | 245 | 254 | 64 | 148+53 | 138
NE/ELA2,| non-CF | 48 | 368 | 659 |120,8|1359| 1556 | 172,5 | 177.2 | 34,8 1%‘?3* 1281

Hr/Mn ,
2001 +

CF 50 | 1022 | 113,6 | 172,2 207,9 | 230,6 | 269.6 | 304,4 |584| 901 193,7

Mpumitkn: P5, P95 — 5-ii Ta 95-1 npoueHTuni; IQR — Mi>xkBapTUIbHUI PO3Max.
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ctaHoBUTh P = (0,492. TakuM YMHOM, yCepeaNHI TOCTiIKY-
BaHux rpyi IL-6 Ta NE/ELA2 HecyTh 3HaAYHOIO MipOIO He-
3ajieXHy iH(opmMallilo.

Poamipu epekty

JI71s1 BCiX KJTIOUOBUX TTOKA3HUKIB PO3PaXoBaHO pO3MipHu
edexTy 3 noBipurMMu iHTepBasamMu (Tab. 6). BimmiHHOCTI
MiX JIBOMa rpynaMM XBOPUX, XOU i BEeJINKi, MAlOTh OYiKy-
BaHi JUIst Gi0JIOriYHMX MOKA3HUKIB 3HaUeHHST: T = (0,769 m1st
IL-6 tar= 10,729 s NE/ELA2.

AIQrHoCTMYHA UiHHICTb 30 AQHUMU ROC-aHAAI3y
Hns ouinku kiiHiyHOi Baru ROC-pe3ynbraty po3risi-
HYTO TpHU TMOpiBHAHHS: oounsi rpynu BEX mpoTu KoHT-
pomo, non-CF mipotu koHTpoao Ta CF npotu non-CF
(Tabn. 7). O6uaBa MapKepy PO3AiNISIIOTh XBOPUX i 3110pO-
Bux 6e3noraHHo (AUC = 1,000; uyTauBicTh i cienudiv-
HicTh 100 %), omHaK eTioNOoTiYHa TUCKPUMIHAIIIS € OLTBIT
3MiCTOBHOIO 3HAaXiJKOI0, OCKiJIbKM OOMJIBI TPYIU XBOPUX
00CTeXyBaJIUCS B MeXaX €IUHOTO MPOTOKOJY, MAlOTh ITO-
NIOHY KJIiHIYHY Tpe3eHTallilo, a iXHi pO3MOMAiIu peaylb-

IL-6: KBapTWUILHWIA po3noain NE/ELA2: KBapTuU/bHWIA po3nogin
120 4 300 4
100 A 250 -
Q1172
Me 208
80 S 200 Q3231
[ =
2 I
TE" Q149 =
" 60 - Me60 Ol 150 - Q1121
" LERE R Me 136
= o Q3 156
Q131 %
40 A ok g 100 A
Q3 40
| 30Ha po3puBy =}
20 IS.B - 26.4 50 30Ha po3puBy
(%3.0} X25.4 - 36.8
> Q13 (x1 i
i Me 3 Me 14
0+ Q35 0 4 Q318
! Ll I r T T
KoHTpons He noe's3saHi MoB'A3aHi KoHTpone He noe'A3saHi MoB'A3aHi
3 MB 3MB 3 MB 3 MB

PucyHok 1. KBapTtunbHuii po3nogin cupoatkoBux IL-6 Ta NE/ELA2; MB — mykoBicungo3

Tabnuuys 4. CupoBarkoBi piBHi IL-6, NE/ELA2 Ta cynyTHi Mapkepu HeiTpoginbHoro aananeHHs, Me [Q1-Q3]

floKasni ! non-CF (n 2F50) K(?.H:pscz)j;b p@rp) P ‘(,';°ch):'=
LLr_/?maMpOBaTKM’ 48 | 36,2[30,9-40.2] 60,3 [49,0-72,6] 3,3[2,8-47] | <0001 | <0,001
NE/ELAZ cuposatit, | 4g | 135,9[1208-155,6] | 207,9[172.2-230,6] | 14,5[11,4-17.9] | <0001 | <0001
JNevikounTtu, x 10%/n 37 8,5 [6,5-9,4] 11,9 [9,4-13,5] 7,8 [6,6-8,7] < 0,001 < 0,001
) ?gzﬁoobmm POk | 30 4,5[3,7-5,6] 8,1[6,5-9,5] 40[34-4,5 | <0001 | <0,001
Heittpocbinv BAT, % | 22 | 44,0 [31,2-52,2] 72,1[62,5-79,7) | 16,7[152-21,4] | <0,001 | <0,001
FeMornoGiH, r/n 36| 126 [110-138] 118 [105-126] 128 [122-139] | <0,001 | 0,040

lMpumitka: p — kputepii MaHHa — YiTHi.

Tabnuus 5. BaaemMo3B’130k Mixk cupoBaTkoBumu piBHsamu IL-6 Ta NE/ELA2 y mexxax eTiosloriyHux rpyn

Mpyna n p CnipmeHa (95% Al) o] 3Hauywe
KoHTponb 50 0,384 (0,092-0,621) 0,006 Tak
non-CF 48 0,165 (-0,144-0,458) 0,261 Hi
CF 50 0,492 (0,226-0,694) < 0,001 Tak
O6’egHaHa KoropTa XBOpUX 98 0,634 (0,502-0,739) < 0,001 Tak
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HO mepekpuBaloThcs. O0uaBa MapKepu IoKazaiau I100py,
asne He abcomoTHy 3gatHicTh: IL-6 — AUC = 0,884 (95%
Al 0,817—0,952); NE/ELA2 — AUC = 0,865 (95% Al
0,791-0,938). MopiBHsHHS 11011 32 MeTOIOM [leJloHTa He
BUSIBUJIO TiepeBaru xoaHoro 3 Mapkepis: AAUC = 0,020
(cranmaptHa moxu6ka 0,044; p = 0,653).

3a JaHUMU aHali3y, MapKepHu € B3aEMOIOMOBHIOBAHM-
MM, a He B3aEMO3aMiHHUMMU. [ L-6 32 onTUMaIBbHIM ITOPOTOM
40,1 nr/mi npautoe SIK iHCTpyMeHT BukitoueHHs1 non-CF
BEX (uytnusictb 94 %, cnenmdivnicts 75 %, LR~ = 0,08),
a NE/ELA?2 3a moporom 178,0 Hr/MJ1 — K iHCTpYMEHT ITiJi-
TBepmkeHHs (crienudivunicts 100 %, uyrusicts 70 %).

XapaKTepucTuKa siKOCTi XKUTTS 3 AQHUMMN
onuTyBaAbHUKA BC-Qol-UA

Bban onuryBanbHrka BC-QoL-UA y niepion 3aroctpeH-
Hs1 OyB CYTTEBO BUUIMM Y TPYIi MyKOBiCIIUA03Y MOPiBHSI-
Ho 3 rpymoio non-CF: 106 mpotu 46 Ganis (p < 0,001), mo
Y3TOMIKYETHCS 3 OUIBLIMM TSIrapeM 3aXBOPIOBAHHSI.

38’30k 6iOMAPKEPIB i3 KAIHIYHUM
nepeb6irom

JocmimkeHHs 3B’513Ky OioMapKepiB 3 KIIHIYHUM Tiepe-
0iroM B 00’emHaHill KOrOpTi XBOPUX IPOIEMOHCTPYBAJIO
HasSIBHICTb 3HAUYIIMX ITOMipHMX 3B’SI3KiB 3 yCiMa TOUKaMU

Tabnuus 6. Poamipu e¢pekTy MiXXKrpyrnoBux BigMiHHOCTeVi cupoBaTkoBux 6iomapkepis
i3 95% poBipynmu iHTepBanamu

Moka3Huk MopiBHAHHSA Pia";g;“; Nﬁel;:‘ia" r (95% Al) EdbekT
non-CF vs KOHTpOSb 32,5 (29,7-34,6) 1,000 (1,000-1,000) Benukui
IL-6, nr/mn CF vs KoHTponb 55,8 (50,9-59,3) 1,000 (1,000-1,000) Benvkuii
CF vs non-CF 21,9 (16,1-27,6) 0,769 (0,625-0,893) Benvknni
non-CF vs KOHTponb 123,0 (116,4-131,0) 1,000 (1,000-1,000) Benvknni
NE/ELA2, Hr/mn CF vs koHTponb 192,7 (175,5-204,2) 1,000 (1,000-1,000) Benukni
CF vs non-CF 69,1 (52,8-83,4) 0,729 (0,562-0,875) Benuknii
non-CF vs KOHTpOsb -15,5 (-21,5...-7,7) —-0,525 (-0,778...-0,248) Benvkuii
O®B,, % HanexHoro CF vs KoHTpoOnb -40,9 (-47,0...-35,3) —-0,966 (-0,995...-0,922) Benukui
CF vs non-CF -26,3 (-35,4...—16,8) | —0,671 (-0,843...-0,468) | Benukuii
non-CF vs KOHTpoOnb 1,0 (1,0-2,0) 0,723 (0,596-0,851) Benvknni
3arocTpeHHs (ABT)/pik CF vs KoHTponb 5,0 (4,0-5,0) 0,980 (0,940-1,000) Benukuii
CF vs non-CF 3,0 (2,0-4,0) 0,758 (0,599-0,889) Benukunii
non-CF vs KOHTpOIb 1,0 (0,0-1,0) 0,574 (0,426-0,723) Benvkuii
locniTanizauii/pik CF vs KoHTponb 3,0 (2,0-3,0) 0,960 (0,900-1,000) Benvkunia
CF vs non-CF 2,0 (1,0-2,0) 0,639 (0,459-0,793) Benvkuia
BC-QoL, 6anu CF vs non-CF 59,0 (45,0-72,0) 0,797 (0,665-0,910) Benvkui
Tabnuus 7. fiarHocTuyHa UiHHicTb IL-6 Ta NE/ELA2 y po3meixyBaHHI eTiONIoriYyHux rpyn
(ROC-aHanis)
MopisHsHHs | Mapkep (92,,2%') Mopir | Se, % (95% AI) | Sp, % (95% Al) | LR* | LR~ | Tou., %
Vi BEX vs IL-6 (1 ’0(1)6(22?000) 26,4 100 (96-100) 100 (93-100) 0 0,00 100
KOHTPOSb 1.000
NE/ELA2 (1 ’00(’)_1 000) 36,8 100 (96-100) 100 (93-100) 0 0,00 100
non-CF vs IL-6 (1 ,0(1)(’)(1(1)(,)000) 26,4 100 (93-100) 100 (93-100) 0 0,00 100
KOHTPOSb 1.000
NE/ELA2 (1 ’00(’)_1 000) 36,8 100 (93-100) 100 (93-100) 0 0,00 100
CF ve IL-6 (0,8%%%‘,1952) 40,1 94 (84-98) 75 (61-85) 3,76 | 0,08 85
non-CF 0.865
NE/ELA2 (0,791’—0,938) 178,0 70 (56-81) 100 (93-100) 0 0,30 85

Mpumitkn: LR*/LR- — BigHOLWEHHS NpaBaonogi6bHOCTi NO3NTUBHOIro/HeraTUBHOIoO Pe3yabTaTty; AOoBipYi iHTep-

BaJsi YyT/INBOCTI Ta crieuniyHoCTi —

3a metogom BincoHa.
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KoHTposo. Ilicast crpaTuikallii 3a €TiOJIOri€l0 IMOTYX-
HiCTb 3B’513KiB 3HMKaa (puc. 3).

3p’s130k BC-QoL i3 Giomapkepamu BiaTBOpPIOE 3a-
rajibHy 3aKOHOMipHIiCTb (Ta0u. 8): MmoMipHa Kopessiis B
00’eqHaniit Bubipi (1L-6: p = 0,45; NE/ELA2: p = 0,42;
obuasa p < 0,001) Ta 3SHUKHEHHSI KOPEJISILIi IicJIst cTpaTu-
ikarii (yci|p| < 0,14; p > 0,34).

JlomaTKoBO IIepeBipeHo TiloTe3y Mpo 3B’SI30K Oiomap-
KepiB 3 IMHAMIKOIO SIKOCTi XKUTTsI. AHi aOCOJIIOTHA, aHi Bill-
HOCHa BeJIMYMHA ITOJIIMIIIeHHs 0aia B peMicii He KopeJltoBa-
Jia 3 piBHeM O6iomapkepiB: st IL-6 p = 0,152 (p =0,431) Ta
p=0,077 (p =0,693); ms NE/ELA2 p=0,131 (p = 0,498)
ta p = 0,202 (p = 0,294). Buxinuuit piBeHb CUCTEMHOTO

MNoe’azaHi 3 MB vs He noe’s3aHi 3 MB
1.0 A
0.8 1 Se 94% Sp 75%
]
5 0.6 A 178.0
o Se 70% Sp 100%
=
i
g
b= 04 T
0.2 A
IL-6: AUC = 0,884
== (95 % [l 0,817-0,952)
3 ME/ELAZ: AUC = 0,865
= (95 % [10,791-0,938)
0.0 4t z:
T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1 — cneundivHicTb

PucyHok 2. ROC-kpuBa cupoBatkoBux IL-6 Ta
NE/ELAZ2 (nopo>Hi kos1a — onTumasibHUi nopir
3a iHgekcom KOgeHa; MB — mykoBicungos)

3amajJieHHsT He TTPOTHO3Y€E TOTO, HACKIIBKY MOJITIITUTHCS
SIKICTb KUTTSI IUTUHU B PEMicCil.

BipHOLLIEHHS LAHCIB

HeckopuroBaHi Mopei mnokaszaau, IO ITiIABUIIEHHS
IL-6 Ha omHe cTaHmApTHE BiIXWJIEHHS acOLIIOBATIOCS 3 YO~
TUPYPA30BUM 3POCTAHHSIM I1IaHCIB YacTux 3aroctpeHsb (BLLI
4,04; 95% 11 2,20—7,44; p < 0,001), xoua TTic/Ist BBEICHHS
CTaTyCcy MyKOBIiCIIUIO3Y e(DEeKT 3HMKAB MOBHICTIO (Ta0I. 9).

O6rosopeHHs

[IpoBeneHe nocCIimKeHHS ITPOAEMOHCTPYBAIO ITOABIAHY
iH(opMaTUBHICTH cupoBaTKOBOTO BMicTy IL-6 Ta NE/ELA2
npu OpoHXOEKTaTUYHii XxBopoOi y aiTeil. Ha piBHi 3arajib-
HO1 BUOipKM 0O6MIBa GioMapKepH MoKa3aiu BUpaXeHy 31aT-
HICTb BiIPi3HATHU CTaHU Ta (POPMYBATU TPATIEHT: HAMHIKYI
MOKa3HUKW — Y TPYIi KOHTPOJIIO, 3HAYHO BULII — Yy TPy
BEX, 110 He MoB’si3aHa 3 MYKOBiCIIMI030M, HABUIII — Y
rpyni BEX, 110 nop’si3daHa 3 MyKoBiclIMI030M. PesysbraT
Y3TOKYETHCSI 3 KOHLEMIIIEI0 HEeNTpodiILHOTIO 3aItajicH-
HS$I SIK CMUIBHOTO MATOT€HETUYHOTO TIPOLIeCy Y MAalliEHTIB 3
OpOHXOEKTa3aMU Ta BifoOpakae OibIIy iHTEHCUBHICTD 3a-
TMaJIEeHHS Y TTALIIEHTIB 3 MyKOBICIIMI030M, a TAKOX Y3TOIXKY-
€TBCS 3 JAHUMU TTOPIBHSUIEHUX TUTSINX KoroptT [17, 18].

IMomipHi Kopensiii Ta BHUCOKiI BigHOIIEHHS IIIAHCIB,
OTpUMaHi y 3MilllaHiii BUOIpIIi, HA MePIINii OIS, CBiTJaTh
PO MPOrHOCTUYHY IiHHICTh CUPOBAaTKOBUX 0iOMapKepiB ISt
iHIWBiTYyaJIbHOTO MOHITOPUHTY. OIHAK CJIil BpaXOBYBaTH, 1110
cTpaTtridikoBaHUM aHaMi3, YaCTKOBA KOPEJISLIisl 3 TOMPaBKOIO
Ha cTaTyc MYyKOBICIIMIO3y Ta JorictTuuHa perpecis @ipra
BKa3yloTh Ha Te, IO 11i 3B’SI3KM 3HAYHOIO MipOIO 3yMOBJICHI
BUIIVMMM PiBHSIMU OioMapKepiB i TSDKUYMM IlepediroM mpu
MYKOBICIIUIO3i, @ HE HE3aJIeKHOIO acollialli€lo 3 KIIHIYHUM
nepebiromM y Mexax 1iarHOCTUMHO OTHOPiAHUX IPYIIL.

Pesynbratu ROC-aHanmizy BKasylThb Ha Oe3d0TaHHY
IUCKpuMiHaLiiHy 3matHicTh IL-6 Ta NE/ELA2 mix mi-

O6'enHaHa KoropTa EpoHxoekTazu, He nos'a3aHi EpoHxoekTazn, noe'azaHi
BpoHxoekTasis 3 MyKOBICUMAO30M 3 MyKOBICUWAO30M
(3Havywwmx nicna BH: 21) (zHauywmx nicna BH: 0) (3Ha4ywmx nicna BH: 0)
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NeitkoumTi, X10%/n 40200 +0.27¢ . 0.05 +0.02 4 0.04 013 o6
Tun BEX (1-4) 4015 +0.04 - +0.06 -0.14 E -0.06 -0.15
YpameHi YacTeW, n +0.07 +0.18 - +0.13 -1 +0.04 4&35
T T T T T T
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PucyHok 3. TennoBa kapTa paHroBux Kopessyiii 6iomapkepis i3 KJliHIYHUMU NOKa3HUKaMy 3a KOropTamu
(3Ha4qywwi nicns BH-kopekuii 3B’a3ku no3Ha4eHo 3ipo4koio (*))
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oMU 3 BEX Ta 3mopoBumu nitbmu (AUC = 1,000), w10,
OJJHAaK, HE€ MAa€ CaMOCTiiiHOI MiarHOCTMYHOI LIiHHOCTI,
OCKUJIBKM 0 KOHTPOJIbHOI TPYMU BXONSITH 3[0POBi MiTH.
IIpakTUyHEe 3HAYEHHSI Ma€ MOMipHa eTioNoTiYHa JUCKPU-
miHaist (AUC = 0,86—0,88): BoHa Bignosinae 1o6piii, ane
He BiIMIiHHINM pO3MiIbHINM 3MaTHOCTI i MOCTYMAEThCS pede-
pPEHTHUM MeTofaM Bepudikallii MykKoBicumnmo3y (moToBa
npoba, reHetnuyHe TectyBaHHs CFTR), TouyHicTh sIKMX
Habmxaetbest 10 100 %. Tomy AOLIIEHO HABOAUTHU OITe-
paiiiHi XapaKTe pUCTUKU 1iaTHOCTUYIHOI LIIHHOCTI 6ioMap-
KepiB 3a KJIIHIYHO Opi€EHTOBAaHNUMM ITOPOTaMH — ITOPOTOM
MATBepIKeHHS (crenudivHicTh > 90 %) Ta moporoMm BuU-
KITIOYeHHS (YyTauBicTh > 90 %). BusiBneHa B3aeMomOIOB-
HioBaHicTh moporiB (IL-6 SIK iHCTPYMEHT BUKJIIOUECHHSI,
NE/ELA2 9K iHCTpYMEHT MiITBEPIKEHHS ) Ma€ pajlie Ia-
To(i3i0a0TiuyHe, aHiK CaMOCTiliHe MiarHOCTUYHE 3HA4YeH-
Hs1. Tomy BUBUYEHI CMPOBAaTKOBiI MapKepu He MOXYThb 3aMi-
HUTHU HasIBHUI AiarHOCTMYHMI CTaHAAPT; BOHU CIYTYIOTh
JIMIIE JOMOMIXKHMM iHCTPYMEHTOM I AudepeHiianii
OpPOHXO0EKTa3iB 32 HO30JIOTIEI0.

OTpuMaHi AaHi y3romKyrThCSI 3 CYy4aCHOI KOHIIET-
i€ HEHTPOMITLHOIO 3aMajlibHOTO TPOLECY SIK CITUIBHOT
TepareBTUYHOI MillleHi Tpu OpoHXOeKTa3axX pi3HOI eTi-
osorii [20]. HeitTpodinbHa eractaza po3rISIHAETHCI K
LIEHTPAJIbHUI MapKep YIIKOKEHHS NUXaJIbHUX MIJISIXiB
i moTreHIlifiHa (hapMaKoJoTiuyHa MillleHb: iHTiOyBaHHS aK-
TUBallii HEUTPOPIILHNX CEpUHOBUX IIpoTea3 (iHTibiTopu
IUIIeNTUAMIIIIeNITAA31-1, 30KpeMa OpeHCOKaThb) IIpo-
JIEeMOHCTPYBAJIO KJIiHIYHY €(eKTHBHICTb y AOPOCIMX Ia-
mieHTiB [21, 22]. Y 1boMy KOHTEKCTi CMPOBATKOBi piBHi
NE/ELA2 ta IL-6 BimoOpaxarTh iHTerpaabHy iHTEHCUB-

HICTh 3amaJieHHsl, He XapaKTepu3Yylouu iHIWBiIyaIbHUI
KJIiHIYHWI TIepebir 3axXBOPIOBAHHS, IO Y3TOMXKYETHCS 3
KOHIICTILI€I0 3aMaJbHUX €HAOTUIIIB XPOHIYHUX 3aXBOPIO-
BaHb AUXAIbHMUX IUIAXIB [23].

BaxximmBuM pe3ynsraToM OOCTIIMKEHHs CTajla OLiHKAa 3a
ormtyBalbHUKOM BC-QoL-UA. IHcTpyMeHT mnpomeMoH-
CTpPYyBaB BHUCOKY YYTJIMBICTb A0 3MiH KJIiHIYHOTO CTaHY: I10-
JIIMIIeHHs B mepioa pemicii 3aikcoBaHO B yCiX cIocTepe-
KeHHs1X — 31 mapi; BomHovac BiH 30epiraB CUIbHUIA 3B’ 130K
i3 KJIIHIYHUM TsATrapeM 3aXBOPIOBaHHS B MeXKax I'pyIl, OIHAK
HE KOpPeJIIoBaB i3 CUpOBAaTKOBMMMU KOHILIEHTpALIisSIMU Oiomap-
KepiB. Lle miaTBepmKye, 110 SIKiCTh KUTTS Ta CUCTEMHE 3aria-
JIEHHsI BimoOpakaloTh Pi3Hi BUMIpH Tsrapsl 3aXBOPIOBaHHS,
SIKi He TiepekpuBatoThesi. Tomy onurtyBanbHUK BC-QoL-UA
HE MOXe OyTH 3aMiHeHUIA JTaOOpaTOPHUMM TOCTiIKEHHSIMU
i Ma€ cyyryBaTtv 000B’SI3KOBUM KOMITOHEHTOM KOMIUIEKCHOT
OLIIHKM CTaHY 300pOB’S IiTeil 3 OpOHXOEeKTa3aMMU.

OtpuMaHi faHi MaTodi3ioNoTiYHO Y3TrOIKEeHi: TPOBIAHI
roii mpu OpoHXoeKkTazax — HelTpodiabHa iHIIBTpallis,
BUBIJIbHEHHSI eJlacTa3u Ta Jerpajiallis MaTpukcy — po3-
rOPTAIOTHCS TIEPEBAXKHO Y MUXAJTIBHUX HUISIXaX, TOI SIK CU-
pOBaTKOBa KOHIIEHTpallisl BiqoOpaxae cymapHy CUCTEMHY
BiIMOBIAb i CJ1TA0KO YyTIMBA 10 JIOKAJbHOI IMHAMIKU, TOMY
OYiKyBaHO BTpaya€ iHAUBIAyaJbHY MHPOTHOCTUYHY pPO3-
NJIbHY 30aTHICTb.

3 KIIiHIYHOI TOYKU 30py pe3yJIbTaTy 3acTepiraioThb Bil
MEePEeoLiHK CHPOBATKOBUX MapKepiB 3amajeHHs SK iH-
CTPYMEHTIB MEpPCOHaTi30BaHOIO MOHITOpMHTY. BeneHHs
niTeil 3 OpOHXOEKTa3aM1 Ma€ TPYHTYBATUCSI Ha KOMILIEK-
CHil1 OLIiHIIi (4acTOTa 3arOCTPEeHb, MiKpOOioJIOTisl, (YHKIList
JIeTeHb, aHi Bisyasizallil, sikicTb XuTTs1) [24, 25], Tomi sIK

Tabnuus 8. 3B’a30k akocTi xuTTsa (BC-QoL-UA) i3 cupoBaTkoBUMU MapkepamMmu 3anaaeHHs

Mepiop Mapkep O6’egHaHa KoropTta non-CF CF
IL-6 +0,446 (< 0,001) —-0,032 (0,828) -0,018 (0,903)
3arocTpeHHs
NE/ELA2 +0,423 (< 0,001) +0,046 (0,756) —-0,137 (0,344)
o IL-6 +0,143 (0,460) +0,143 (0,460) -
Pewmicis
NE/ELA2 +0,054 (0,783) +0,054 (0,783) -

lMpumitka: HaBegeHo p CnipmeHa (p).

Tabnuys 9. Acouiayis 6iomapkepiB i3 4aCTUMU 3aroCTPEHHIMMN:

HeckopuroBaHi Ta CKOPUroBaHi Ha CTaTyc MyKOBicLNA03y BifJHOLLUEHHS LLUAHCIB
(Ha +1 SD norapmugmoBaHoro mapkepa), o6’egHaHa koropra 6POHX0eKTa3iB

. Heckop. BLU Ckop. Bl ATteHyauis,
Hacnipok Mapkep | n (95%pﬂl) p (95% al) p o‘/: u
Yacri 3aroCTpeHHs IL-6 95 4,04 (2,20—7,44) < 0,001 1,75 (0,89—3,46 0,107 60
> 3/pik NE/ELA2 | 95 | 2,53 (1,47-4,35) | < 0,001 | 0,91 (0,49-1,70) | 0,770 110
IL-6 76 | 2,48 (1,38-4,47) | 0,002 | 1,12 (0,53-2,39) | 0,764 87
ODB, <80 %

NE/ELA2 | 76 | 2,10 (1,21-3,64) | 0,008 | 1,09 (0,58-2,06) | 0,781 88
IL-6 98 | 3,02 (1,79-5,10) | < 0,001 | 1,19 (0,61-2,32) | 0,614 84

Husbka F>K (BC-QoL>Me)
NE/ELA2 | 98 | 3,08 (1,71-5,54) | < 0,001 | 1,08 (0,55-2,09) | 0,828 93
. IL-6 98 | 3,63 (2,08-6,34) | < 0,001 | 1,58 (0,80-3,13) | 0,191 65

Pseudomonas aeruginosa
NE/ELA2 | 98 | 3,08 (1,69-5,61) | < 0,001 | 0,93 (0,46-1,84) | 0,825 107
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cupoBaTkoBi piBHi IL-6 Ta NE/ELA?2 36epiraioth IiHHICTb
nepeaycim sIK iHCTpYMEHTU HO30JI0TiUHOI, a He iHAUBiIYy-
AJIbHOI 1iarHOCTUKU.

O6MeXXeHHS AOCAIAXKEHHS

JlocmimKeHHsT Ma€ OMHOMOMEHTHUI IU3aliH, 110 HE J0-
3BOJISIE OLIIHUTU TPOCTIEKTUBHY TMPOTHOCTUYHY IiHHICTh
OiomapkepiB. BukoprcTaHO BMICT y CHpOBaTIli, a HE B MO-
KPOTUHHI 4u OpOHXOAJIbBEOJIIPHOMY Oiomarepiaii, 10 €
OPUHLINAIIOBUM OOMEXEHHSIM I IHTepIIpeTalii HeUTpo-
(intbHOTO 3amaneHHs AUXaabHuX IULXiB. [lokasuuku ODB,
Tta ®KEJT Oy HEOCTYIHI y YACTUHU TMALIIEHTIB PAHHBOTO
BIKy TpyIu 3 OpOHXOEKTa3aMM, 1110 BUHUKJIN 0€3 MyKOBICLII-
JI03y, a YacTHHa JabopaTopHUX MapKepiB (HeiTpodiniu BAJL,
JIEMKOLWTY) BU3HAYEHA JIUIIIE Y MiABUOIpIIi, 1110 OOMEXYE MOo-
TYKHICTb BiIITOBiTHUX MTOpiBHsIHB. KpiMm Toro, cTpatudikartist
34 €TIOJIOTIEI0 CYMPOBOIKYBAIACS 3MEHIIIEHHSIM 00CSTY i~
rpyn (IUTs aHai3iB i3 3aTy4eHHSIM CITipoMeTpil — 10 n = 26),
1[0 3HMXYE CTATUCTUYHY MOTY>XKHICTh BHYTPIIIIHBOIPYITOBUX
OLIIHOK, TOMY OCTaHHi iHTEPIPETYIOTHCS 3 00EPEXKHICTIO.

BucHoOBKMU

1. Cuposatkosi pisui IL-6 ta NE/ELA2 y mireit i3
OPOHXOEKTaTUYHOIO XBOPOOOIO 3HAYyIle IEePEeBUIINYIOTh
MOKA3HUKU 3A0POBUX OMHOJITKIB i (hOPMYIOTH CTYITiH-
YaCcTUI rpaJi€HT: KOHTPOJb < HE TOB’s13aHa 3 MyKOBICIIM-
no3oM BEX < nmop’a3ana 3 mykosicuumo3om BEX (B ycix
nonapHux mopiBHSHHAX p < 0,001), 1110 MiATBEPAKYE IXHIO
LIIHHICTb SIK MapKepiB HasIBHOCTI Ta HO30JIOTIYHOI KaTero-
pii 3aXBOpIOBaHHSI.

2. Posnioainu 6iomapKepiB y XBOPUX i 3I0POBUX HE TIepe-
kpuBatoteest (IL-6 — 8,9 mpotu 26,4 ir/mn; NE/ELA2 —
25,4 npotu 36,8 Hr/mi), mo 3ymonmioe AUC = 1,000
Ta paHTOBO-GicepianbHy Kopemsuito r = 1,000 (95% Al
1,000—1,000). Lleit pe3synsraT He Ma€e CaMOCTIHHOI KJli-
HIYHOI IIIHHOCTI, OCKIUJIbKM BiH BHUPpIIIYyE BXE OKpECICHE
NiarHOCTUYHE 3aBIaHHS Ta IPYHTYEThCSI HA KOHTPOJIbHIN
TPYIIi 3I0POBUX IiTEiA.

3. I KIIiHIYHO 3MiCTOBHOTO PO3MEXYBaHHS €TiOJIO-
TiYHUX TPyl AUCKPUMIiHATHMBHA 3AaTHICTb € ITOMipHOIO:
IL-6 — AUC = 0,884 (95% 11 0,817—0,952); NE/ELA2 —
AUC = 0,865 (95% 111 0,791-0,938).

4. Tarap 3aroctpeHb npu BEX, noB’s3aHiii 3 Myko-
BICLIMA030M, CYTTEBO MEPEBUILYE TAKUI MPU HEMYKOBIC-
LIUA03HUX OpOHXOEKTa3ax: MediaHa 5 mpotu 1 Kypcy cuc-
TEMHOI aHTMOIOTUKOTEepallil Ha piK, yacTKa Malli€HTiB i3
yacTUMU 3aroctpeHHsMu — 88 mpotu 21 % (p < 0,001).

5. B 00’eiHaHii1 BUOiplli XBOpUX CUPOBATKOBI Oiomap-
KepH IeMOHCTPYIOTh YUCJIEHHI 3HAUYIIIi 3B’ SI3KM 3 TIepedi-
rom (21 i3 34 xopensuiit; 13 i3 18 BigHoMIeHb maHcis, B
3,6—10,2); npore micast crpaTudikalii 3a eriojorielo Ta
MOTPAaBKKU Ha CTATYC MyKOBiCIIMAO3Y 11i 3B’SI3K1 BTpavatOTh
3HAUYIIICTh, III0 BKAa3y€ Ha IXHill mepeBaXkHO KOHdayH-
IUHIOBUI XapaKTep.

6. Y MexXax 1iarHOCTUYHO OMHOPIAHUX IPYIT CTATUCTUYHO
3HAUYIIOro 3B’ 13Ky cupoBaTkoBux IL-6 Ta NE/ELA2 i3 yac-
TOTOIO 3arOCTPeHb i rocritanizauiil, OPB, Ta AKICTIO XUTTsI
HE BUSIBJICHO (32 HasIBHOI ITOTY>KHOCTI, 3IaTHOI BUSBUTH KO-
pensuii p > 0,39), 1110 CBITYUTH TTPO OOMEXKEHY TPOrHOCTUY-
HY LiHHICTb IIMX MapKepiB Ha iHAMBiTyaJTbHOMY PiBHi.

7. OnuryBanbHUK BC-QoL meMOHCTpye BHCOKY UyT-
JIMBIiCTh 70 3MiHU KJIiHIiYHOTO CTaHy Ta BigoOpaxka€ KJIiHiu-
HU TArap, ofHAaK BiH He IOB’SI3aHUIl 3 CUPOBATKOBUMU
MapKepaMmu 3arajeHHs, 10 BKa3ye Ha B3aEMHY He3alex-
HIiCTbh IIMX BUMIpiB TsIrapsi 3aXBOPIOBAHHSI.

KonduikTt inTepeciB. ABTopy 3asBISTIOTH PO BiICYT-
HiCTh KOH(IIIKTY iHTepeciB Ta BiiacHOI (hiHaHCOBOI 3aili-
KaBJICHOCTI IIpH MiATOTOBILI JaHOI CTATTi.

Indopmania npo dinancyBannd. [locmimkeHHS BUKO-
HAHO B MeXaxX HayKOBO-AOC/iAHOI poboTn BiHHUIILKOTO
HAaIliOHAJbHOTO MeAWYHOTO yHiBepcurety iMeHi M.I. Iu-
porosa 0e3 3alydeHHSI 30BHIIITHBOTO (DiHAHCYBaHHSI.

Buecok aBTopiB. MaszysioB O.B. — KOHIeIILIis Ta AM3aiiH
JOCTimKeHHsI, 30ip i 00poOKa MaTepiay, CTaTUCTUYHMI aHa-
JIi3 JaHuX, HamycaHHs TekcTy cTarTi; OctpeHiok P.C. — mpo-
BEJIEHHSI JIA0OpaTOPHOTO AOCiIKEHHST, 00poOKa MaTepiay.

JloTpuMaHHs eTMYHUX HOPM. J1OCTiIKeHHsI BUKOHA-
HO BiIMOBiAHO MO MpUHLMUMIB [enbCiHCBKOI AeKapariii.
IIpoTokos MOCHIIKEHHSI CXBAJIEHO KOMICi€l0 3 0i0eTUKHU
BiHHMIIBKOTO HAalliOHAJTBHOTO MEIWYHOTO YHiBEPCUTETY
iMeni M.I. TTuporosa (mpotokoa Ne 1 Bix 17.01.2026 p.);
BiJl 3aKOHHUX MPEACTAaBHUKIB YCiX iTel, BKIIOUEHUX Y 10-
CJIiIKEHHST, OTPUMAaHO MUCbMOBY iH(OPMOBaHY 3TOY.
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Serum IL-6 and neutrophil elastase in paediatric bronchiectasis

Abstract. Background. Neutrophilic airway inflammation is a
central pathogenic mechanism in bronchiectasis. However, the
prognostic value of serum inflammatory biomarkers in the paediatric
population remains uncertain, and most available evidence derives
from mixed-etiology cohorts and adult patients. The aim of the study
was to evaluate serum interleukin-6 (IL-6) and neutrophil elastase
(NE/ELA2) concentrations in children with bronchiectasis of dif-
ferent etiologies, determine their diagnostic utility, and assess as-
sociations with key disease-control outcomes, including the rate of
exacerbations requiring antibiotic therapy, hospitalisation frequency,
forced expiratory volume in 1 second, and quality of life measured
using bronchiectasis child-specific parent-proxy QoL instrument.
Materials and methods. A total of 150 children aged 2—17 years
were enrolled and divided into three groups: non-cystic fibrosis
bronchiectasis (non-CF, n = 50), cystic fibrosis-associated bronchi-
ectasis (CF, n = 50), and apparently healthy controls (n = 50). IL-6
and NE/ELA2 were measured by enzyme-linked immunosorbent
assay. Kruskal-Wallis and Mann-Whitney tests, ROC analysis with
area-under-the-curve (AUC) comparison using DelLong’s method,

Spearman correlation, partial rank correlation, and Firth logistic
regression were applied. Results. Both biomarkers exhibited a step-
wise gradient: controls < non-CF < CF (all pairwise p < 0.001), and
their distributions in patients and healthy controls did not overlap
(AUC = 1.000). For clinically meaningful discrimination between
etiological groups, performance was moderate: IL-6, AUC = 0.884;
NE/ELA2, AUC =0.865 (DeLong p=0.653). In the pooled cohort,
21 significant correlations among 34 tested associations were identi-
fied, as well as 13 significant odds ratios among 18 evaluated compa-
risons (3.6—10.2). Conclusions. Serum IL-6 and NE/ELA2 reliably
reflect disease presence and etiologic category. Within diagnostically
homogeneous groups, however, their association with individual
clinical course did not reach statistical significance, which — given
the cross-sectional design — indicates limited prognostic value for
monitoring and warrants confirmation in prospective studies. Based
on the present data, disease monitoring should rely primarily on
clinical outcomes and quality-of-life measures.

Keywords: bronchiectasis; children; interleukin-6; neutrophil
elastase; ROC analysis; quality of life
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PumchbKi kputepii V.
MeAiaTpUYHI PO3AAAU BSAEMOAIT MDK KULLEYHUKOM
| FOAOBHUM MO3KOM: e30dareaAbHi pO3ACOAU

Pesiome. Axmyaavnicmo. Ipomsacom ocmannbo2o decsmunimms po3yminna nediampuunux po3nadie 63aemodii
MINC KUWEHHUKOM | 20108HUM MO3KOM 3MIHI08AN0CA: 6100y8cs nepexio 610 YA6AeHHS NPO HUX K NPO MOMOPHI NOpY-
weHHs 00 YopMY8aHHs KOMNAEKCHOI bioncuxocoyiarbHoi modeni. Onoéneri mixchapooui pekomendayii Rome V (2026)
YIPOBAOICYHOMb AHAMOMIMHUT NPUHYUN KAACUQDIKAUIT ma pO3UWUPIOIOMb POAb CYYACHUX IHCIMPYMEHMANbHUX Memo0ié
diaeHocmuku namonoeii cmpagoxody. Lle dano 3mocy euokpemumu Ho8i e30ghazearvHi po3nadu ma 3anponoHyeamu
myavmuducyunainapti nioxoou 0o ix aikysanns. Mema: npoananizyeamu cyuacnuii cman npooaemu nediampu4Hux
Ppo3nadie 63aemo0ii MiNC KUMEHHUKOM | 20106HUM MO3KOM, A came po31adie 8epxHix 6i00inié WAYHKO080-KUUKOB020
mpakmy, wasxom po3oopy OHOBAEHUX MIJNCHAPOOHUX pekomendayili Rome V, a makodc eusnavyumu ocHo8Hi 3minu 6
diaenocmuyi ma maxkmuuyi éedenns nayicumie. Mamepiaau ma memoou. Ilposedeno cucmemuuil 02450 Aimepamypu
6 baszax danux PubMed, Web of Science, Scopus, Google Scholar 3a nepioo 6io 2016 poxy no mpagenv 2026 poky. loen-
muikosarno 386 nyoaixauyiil, 47 3 saxux eionogioanu kpumepiam exaouenns. Pesyasmamu. Bcmarnosneno, wo nepexio
do anamomiuno2o npunyuny Kaacugixauii 6 kpumepisx Rome V dozséonue ougepenuirosamu (yynkuionasvri ponadu
cmpasoxody 6 dimeil. Ilpoananizosano diacHocmuuHi 03HAKU HOBUX HO30A02IYHUX 0OUHUYb: PeAHOKCHOI einepuymau-
6ocmi, peghatokc-HecamusHoeo e30pazeanviozo 601608020 po3rady, cynpazacmpanvhoi eiopuxcku. Busnaueno aneo-
pumm 3acmocysants pH-imnedancomempii ma manomempii eucokoi po3dinvHoi 30amnocmi. O6rpyHmMosano doyinb-
HICMb 3anyHeHHs CYMINCHUX cneyiaricmie (ncuxomepanesmis, noeonedie) do nepconanizoganoi mepanii. Bucnoexu.
IIpochekmueHi docaiddcenHs maoms Oymu cCnpamMo8ari Ha YMOYHeHHs NOWUPEHOCMI nediampuyHux e30QaceanrbHux
p031a0i8, GU3HAUEHHS CeUUGIHUX (DaKmOopieé pusUKy i po3pooKy AIKYE8aAHHS.

KarouoBi ciioBa: Punmcoki kpumepii V; poznadu 63aemo0ii mise Kuuieunukom i 20106HUM MO3KOM; nediampu4ii e30-
¢haceanwvhi poznadu; p H-imnedancomempis cmpasoxody

BCTYI‘I [IpoBeneHmii cucTeMaTUYHUI OLJISIA JIiITepaTypH 3a Iie-

V tpaBHi 2026 poky Ha AMepHUKaHCHKOMY TaCTPOEHTEPO-
norivnoMy TrkHI (DDW) y Can-Jliero Oymm mmomaHi OHOBIIe-
Hi Pumceki kputepii V (Rome V), gKi MiCTSITh CYTTEBI 3MiHI
i1 tonoBHeHHs [2, 6]. Ha Binminy Bin kiacudikaiiii Rome IV,
y kputepissx Rome V memiaTpuuHi po3magy B3aeMOMIil Mix
KUIIIEYHUKOM i TOJIOBHMM MO3KOM Oy nepekiacudikoBa-
Hi Ha OCHOBI @aHATOMIYHOI'O MPUHIIMITY PO3MOIiTy MaToJI0-
riit. [lemiatpuuni Komitet Rome V posnoainwim 1i posna-
I Ha IBi OCHOBHI I'PYMU: PO3JIaay BEPXHHOTO Ta HUXKHBOIO
BiZUIiTIB 1ITYHKOBO-KMILKOBoro Tpakty (IIIKT) [2, 32].

pioa 3 2016 1o TpaBeHb 2026 POKY IEMOHCTPYE TEBHi 3Mi-
HU B PO3yMiHHI MemiaTpuYHMX e3odareaJbHUX PO3JIajliB
B3a€EMO/Ii1 MiK KMIIIEYHUKOM i MO3KOM (Ta0II. 1).

JonosBu Rome V Heepo3nuBHa pediokcHa XxBopoba Oyia
€IVHUM [iaTHO30M I OiTei, sIKi CKapKWJIMCS Ha Tedilo
Ta OiIb 3a TPYAMHOIO 3a BiICYTHOCTI €HIOCKOIIYHUX 3MiH 3
60oky cnuzoBoi obosonku (CO) crpaBoxony [1, 4, 19, 28, 33].
[leniatpuuni koMiteTn Rome V ynepiue Bunianim e3odare-
aJIbHi po3JIaav B CAMOCTIMHY IpyIy B MeXax IeaiaTpuyHux
posnaniB Bepxuboro Bigainy IIKT [2, 6, 32].
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Y Mos0XeHHSIX KOHCEHCYCY pO3lLIMpeHa poJib cydyac-
HUX IHCTPYMEHTaJbHUX METOIIB AiarHOCTUKU CTPABOXOIY
B neniatpii (pH-iMnenaHncomerpii Ta MaHOMeTpii BUCOKOT
PO3MiMBHOI 30aTHOCTI), 110 AajJ0 MOXJIMBICTb BUIUIMTH
HOBi e3o0¢areanbHi posmaau [2, 6, 32]. 3okpema, 10 HUX
BimHecin pedutokcHy rinepuyriauBicts  (PTY), ped-
JIIOKC-HEeTaTUBHUI e30dareaJibHUii  OOJbOBUI  PO3JIA,
cynparactpayibHy Binpuxky (CI'B). BogHouac, xoua pH-
iMIeTaHCOMETPIs € 30JIOTUM CTaHIAPTOM JIJIs 1iarHOCTUKHU
e3odareaibHUX po3JiafiB, podoya rpyna Pumcbkoro ¢oH-
Iy BU3HAE, 110 BOHA HE 3aBXIN € JOCTYITHOIO B KIIIHIYHiH
OpakTULi. 3a BiICYyTHOCTI MOKJIMBOCTI ii IIpOBEeICHHS I1a-
LiEHTAM 3 HOPMAJIbHOIO €HOCKOIIYHOIO i TiCTOJIOTiYHOIO
kaptrHO0 CO CcTpaBOXOMdy €KCIIEPTU IIPOMOHYIOTh 3aCTO-
coByBaTu craHgapTHy pH-meTpito. Ha BinMiHy Bix Kpute-
piiB Rome 1V, y sikux po3naau B3a€MoIii MixkK KUIIIEYHUKOM
i MO3KOM pO3IJISIIANIACS SIK CTaHU, 1O BCTAHOBIIOKOTHCS
JIMIIE ITiC/Isl BUKJIIOUYEHHSI OpraHivyHOi MaToJIOrii, eKCcIep-
™ Rome V ynmpoBamKyoTh KOHIEMIiI0 MO3UTUBHOI Jia-
THOCTUKHU. JliarHO3 6a3yeThCsl HA HASIBHOCTI CIIeMDIiYHUX
CUMIITOMIB, OiOMapKepiB UYyTJIMBOCTI W OIHII CTymeHs
BIJIMBY CUMIITOMIB Ha SIKiCTb XUTTS Malli€HTA.

VhpoBamKeHHsT KOHIEIIii MO3UTUBHOI TiaTHOCTUKU
BiIKpMBa€ MOXKJIMBOCTI IJISI 3aCTOCYBaHHSI IIepPCOHAaIi30-
BaHUX TepaneBTUYHUX ITigxoxdiB. Lle oOGrpyHTOoBYyE HE00-
XiIHICTh 3aJydeHHSI MYJIbTUAMCIUIUTIHAPHOI KOMaHIH,
30KpeMa IICUXOTePaIleBTIiB (IS KOPEeKIIil BicliepaabHOI Ti-
MEPUYTIMBOCTI) Ta JJOTOIEIiB (1151 KOPeKIlii MOBEeAiHKOBUX
pO37amiB TpaH3UTY MOBITPs1). BomHoYac HemoCTaTHBO KJTi-
HIYHMX JOCJIiIKEeHb, SIKi 0 MPOMOHYBaJi Oe3IeYHi Ta CXBa-
JIEHI caMe UIsl JiTell CXeMU JIiKyBaHHSI, OCOOJIMBO 1010
TMCUXOTAaCTPOSHTEPOJIOTiT Ta HEMPOMOIYJISILII.

Mera: npoaHani3yBaTH Cy4acHUIA CTaH MpoOJIeMU Ie-
JNiaTpUYHUX PO3JIadiB B3aEMO/iT MixK KMIIEYHUKOM i TOJIO-
BHUM MO3KOM, a caMe€ po3jalliB BepXHiX BiIIiJIiB IUIyH-
KOBO-KMIIIKOBOTO TPaKTYy, LIJISIXOM KPUTUYHOTO PO30OpYy
OHOBJIEHUX MiXKHapOJIHUX peKoMeHnaliii Rome V, a Takox
BU3HAUUTH OCHOBHI 3MiHUW B JiarHOCTHUIII Ta TaKTWII Be-
JIEHHS TTalliEHTIB.

Marepiaam Ta meToamn
IIpoBeneHO cucTeMHMIT OIJIAL JIiTepaTypy B Oa3ax Ja-
aHux PubMed, Web of Science, Scopus, Google Scholar

3a niepion Bim 2016 poky 1o tpaBeHb 2026 poky. MeTomo-
JIOTisI AOCHiIKeHHs, 30ip JaHUX i MOoJaHHS pe3yJbTaTiB
BiJIMOBIJAIOTh MiXHapogHUM pekoMeHnaiisim PRISMA
2020 (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) (puc. 1). [TomykoBuii 3anut opmy-
BaBCsI 3a J0MOMOTroo JorivHux orneparopiB (AND, OR) i
BKJIIOYaB KoMmbOiHamii TepmiHiB Medical Subject Headings
(MeSH) i mouoBux chiB: “esophageal disorders” OR
“reflux hypersensitivity” OR “functional heartburn” OR
“reflux-negative esophageal pain” OR “aerophagia” OR
“supragastric belching” AND (“pediatric” OR “children”
OR “adolescents” OR “infants”) AND (“Rome V” OR
“Rome 5” OR “Rome criteria”). JlomaTkoBO IIpOBOIMBCS
PYYHUI CKPUHIHT CIIMCKIB JIiTepaTypu y 3HAIEHUX OTJISI-
JIOBUX CTATTSX i KOHCEHCYCHUX HOKYMeHTaX PuMCBhKOro
¢oHIy I BUSBICHHS OOCTiIKEHb, SIKi MOIJIM OYTU IIpO-
MyILIEeHi MiJ yac aBTOMaTU30BaHOrO MoIIyKy. Binbip my06Jti-
Kallili 3[ificHIOBaJIM y IBa eTaIlM: IepBUHHUIA CKPUHIHT 3a
3aroJIOBKaMM it aHOTalli€l0 Ta BTOpPMHHA OlliHKa Ha BilIo-
BiIHICTh MOBHOTEKCTOBUX CTaTeil. 3arajioM ineHTU(IKO-
BaHO 386 myOuiKaliii, 47 3 SIKUX BiIIOBiTaIN KPUTEPisiM
BKJIIOUEHHSI Ta OyJIM BHECEHi O CUCTEMATUYHOTO OTJISIALY.

Kpurepii BK1I0OYeHHS:

1. OpuriHajbHi paHOOMi30BaHiI Ta HepaHIOMi30BaHi
KOHTPOJIbOBAHI JIOCTI/IKEHHSI, KOTOPTHi, TPOCTIEKTUBHI
Ta PETPOCTIEKTUBHI TOCIHIIKEHHS, a TAKOX CUCTeMaTUJHi
OTJISI/IN.

2. HagBHicTb e30dareabHUX po3IadiB, 10 BepupiKo-
BaHi BIiAIIOBiIHO OO OHOBJIEHMX KpuUTepiiB Rome V: rinep-
YYTJIUBICTh A0 pedaioKcy, pedIoKc-HeraTuBHUI 00JIbO-
BUI CUHAPOM CTPaBOXOMY, CUHAPOM aepodarii, CHHIPpOM
cymparacTpajbHOI BiIpHKKHU.

3. JlocHiIKeHHs, 110 BKIOYaIM 00’€KTUBHI METOAU
OLIIHKM: MaHOMETPil0 CTPABOXOAY BMCOKOI PO3MiIbHOI
30aTHOCTi, 1000BUi pH-iMIlemaHC-MOHITOPUHT Ta €HI0-
ckorito BepxHix Bigainis HIKT.

Kpurepii BUK/II09eHHS:

1. Te3u koHepeHIIilf, KOMEHTapi, TUCTU PETaKTOPY.

2. HagBHicTh minTBepmKeHOI OpraHiyHOI TMATOJIOTil
CTPaBOXOLY.

3. JlocnmimKeHHsI, 1110 He CTOCYBAJINUCH e30(hareabHUX
po3NajiB, a JUlIe MICTWIM 3arajibHi aHi Mpo BiIPUKKY,
Treyiro.

Tabnuus 1. Kpurepii nopisHaHHa Rome IV i Rome V gns nepiatpu4yHux esogareasnbHux po3nagis

KpuTtepii NopiBHAHHSA

Rome IV

Rome V

KnacwudikaLis Ta TepmiHonoris

E3odareansHi posnagu He BUAINANN-
Csl B OKpemy rpyny B negiatpii

CTBOpPEHO OKpeMy negiaTpuyHy Kate-
ropito «E3ocpareansHi po3nagu»

TpvBanicte cMMNTOMIB

HasBHiCcTb cumnToMmiB 2—3 Micsaui
nepen BCTAHOBJIEHHAM fjarHo3y

CvMnTOMKM MatoTb TPMBATU HE MEHLLE
Big 2 MicsiLiB i3 4YaCTOTO HE MeHLLEe
HiXX 3 pasu Ha TXAEHb

[iarHocTuka B fiTen Bikom 0 8 pokis

He 6yno giarHOCTUYHMX KpUTepiiB

[osBoneHo BpaxoByBaTu HeBepbasib-
Hi O3HaKM ANs OiarHOCTUKK y OiTen
< 8 pokiB

MposiBn 6onto B fiten

KnacuyHwnii 6inb 3a rpyguHoo

Bknto4eHo cMMnToM «6inb y ropni»

3MiHa HO30M0rYHOT OANHWLI B rpyni

. Aepodaris
«Po3nagn NoBiTpAHOro TpaH3nTy»

CuvHgpom aepodarii
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Pe3yAbTaTU TO OGrOBOPEHHS

TpuBanuii yac y neniatpii foMiHyBaJIa rinepaiarHOCTU-
Ka ractpoesodareanbHoi pedrokcHoi xBopoou (EPX),
1110 CYNPOBOIXYBAJIOCS MOJiNMparMasieto Ta 6e3KOHTPOJIb-
HUM IIpU3HAYeHHM iHTi0iTOpiB MpoToHHOI mommu (ITTIT).
3aBasiky BrpoBaakeHHI0 pH-iMnenaHncomeTpii 3’siBuacst
MOXJIMBICTh PO3MOMIIUTH MAlli€eHTIB 3a (DEeHOTUIIAMM Ta
BUAUTATA OKPEMUIA PO3JiJ 3aXBOpIOBaHb — e30(areajibHi
posnanyn. HamexxHe BUIiICHHS TaKMX MAIIEHTIB Ma€ BaxX-
JIUBE TeparneBTUYHE 3HAUCHHSI, OCKUJIbKU B KOXKHOI MiIrpy-
MM CBOI IMATOTEHETUYHI MEXaHi3MU.

G1a. PepAroKCHQ rinepyYyTAuBIiCTb
(Reflux Hypersensitivity)

Busnauenns

BinnosinHo 1o HOBUX pekoMeHzalliii Rome V pedurtok-
CHa TiNepYyTIMBICTb HAJIEXKUTD 0 MOPYIIEHb B3aEMOIil MixX
TOJJOBHUM MO3KOM i CTPaBOXOIOM i BiI3HAYA€EThCS BiClie-
PaJIbHOIO TIMEepUYYTIUBICTIO HEPBOBUX 3aKiHUEHb CTPABOXOLY
1o (izioToriYHMX MpolieciB TpaBieHHs |2, 6]. [o10BHA 03Ha-
Ka 1[bOTO CTaHy TMOJISITAa€ B TOMY, 1110 TIAIIEHT BiaUyBa€ Iie-
4ito a00 OiIb y TPYIsX ITid Yac 3aKMAaHHS BMICTY IIUTYHKA B
CTpaBOXilI, ajie TPy IPOBeAeHHI iMITenaHc-pH-MoHiTOprHTY
KIUTbKIiCTh peIIIOKCIB i KHUCJIOTHICTb CTPABOXOAY 3aJIdIlIa-
IOThCSI B Mexax (iziooriunoi Hopmu [2, 4]. st BcTaHOB-
JIEHHS AiarHOo3y 000B’SI3KOBa BiACYTHICTh BUAMMUX 3MiH CO
CTPaBOXOMY 3a JAaHUMU €HIOCKOITii Ta TiCTOJIOTIYHMX O3HAK
eosuHopinbHOTrO e3odarity (EoE) [35, 30].

Enidemioaocia

3 ornsiay Ha Te, 1o aiarHo3 PI'Y He OyB onmucaHuii y
neniaTpuyuHii kiacudikainii Rome IV, naHux npo emine-
MioJIOTil0 B JiTel Ha ChOTOAHI HEAOCTAaTHHLO. Y Oarato-
LIEHTPOBOMY MeAiaTPUMYHOMY JOCTiIXKEHHI HEepO3UBHUX
pedokcHUX (DEeHOTUITIB B3sJla ydyacTh KOropTa miTeit
Bil 5 poKiB, SIKUM BUKOHYBaJIM €HIOCKOMi Ta pH-
iMnenaHcomeTpito. BiamoBigHO 10 #OrO pe3ynbTaTiB, y
27—29 % BuTIanKiB MalieHTH BianoBiganmu kputepism PTY,
IO 3rOI0M HO3BOJMIO O(IMifHO iHTeTpyBaTH 1Ii JOPOCIi
¢deHoTunu B regiaTpuuHi Kputepii Rome V [4, 20, 32].

Ilamodhizionoeis

Mexani3m po3Butky PI'Y € 6aratodakTopHUM i BKIIO-
Yya€ CKJIagHy B3a€EMOiI0 MiX BiCliepaJibHOIO TillepuyyTian-
BiCTIO, HAAMipHOIO IICUXiYHOIO HACTOPOXKEHICTIO MallieHTa
1I0JI0 CUTHAJiB CBOro TiJla (TiMepBiriIaHTHICTH) i TMOpy-
IIEHHSIM LIJIICHOCTI emiTeialbHOro 6ap’epa CTpaBOXOAY
[2,7,32].

BicuepanbHa rinepuymiusicts npu PI'Y o6ymoBneHa, 3
OIHOTO OOKY, MOPYIIEHHSIM LIEHTPAJIbHOI 0OpOOKM Biclie-
paJbHUX CUTHAJTIB, 3 IHILIOTO — TIepU(EPUIHOIO CEHCUO1Ti-
3alli€r0 HEPBOBUX 3aKiHYeHb cTpaBoxony |7, 12]. IMepude-
puYHa ceHcUOiTizallisi — 11ie TineppeakTUBHICTh HEPBOBUX
3aKiHYeHb CTPABOXOY, NpU sIKiil adpepeHTHI HEPBOBI BO-
JIOKHA € 3aHaJITO YYTJUBUMMU J0 3BUYAHUX (hi3i0JOTiYHUX
npolieciB: koauBaHb pH cTpaBoxomy, 9acy eKCITo3uIlii co-
JISTHOI KUCJIOTH, JIY>KHUX YU C1aboKucanx peduokcis. [1o-
CWJIEHE CIIPUNHSITTSI CHMIITOMIB € pe3yJIbTaTOM MOBEPXHE-
BOTO PO3TalllyBaHHSI CEHCOPHUX adepeHTHUX HEUPOHIB y
CO cTpaBoxoy, BUCOKOI IIJILHOCTI Ta YYyTJIMBOCTi iOHHUX
KaHajiB, 30kpeMa TRPV1 (xamcailinHOBUX pelLenToOpiB)
[14, 23, 41, 45]. OgHuUM 3 TOJIOBHMX MeXaHi3MiB Iepude-

pUYHOI ceHcuOimi3alii € mopyiieHHs: 6ap’epHoi (PyHKIIIT
CO [2, 38]. HaBiTb nipu HOpMaJIbHili €HIOCKOITIYHIi Kap-
tuHi CO cTtpaBoxoay nmpu MopdhOoJOTiYHOMY TOCTiIKEHHI
BiI3HAYAIOTHCSI 3MiHU CTPYKTYPHOI IITICHOCTI IIIIbHUX
koHTakTiB CO Ta po3LIMpPEeHHs MIKKJTITUHHUX TTPOCTOPIB
IUIOCKOKJIITMHHOTO emitenito [42, 45]. Yepes medekt CO
crpaBoxony ioHu BomHIo (H™) IITyHKOBOTO COKY, XKOBYHi
KWCJIOTU HaJIXOISITh Y HEPBOBI 3aKiHUEHHSI Ta CTUMYJTIOIOTh
YYTJIUBI 0 KUCJIOTU/KUCIOTHOTO PedIIIOKCY HOLIMIIETTO-
pHY, 110 TIPU3BOAUTH 10 BUHUKHEHHSI CUMNOTOMIB. Bruius
COJISTHOI KMCJIOTH, HaBiTh 3a BiICYTHOCTiI €PO3UBHOTO T10-
LIKOJIKEHHSI, MOXE CIIPOBOKYBAaTHM BUBIJIBHEHHS iHTEp-
Jeiikiny-8 i mpoctarnanauny E2 emitenianibHUMU KITiTUHA-
MU CTPAaBOXO.LY, 1110 CIIPUSIE CEHCUOLTi3allil HOLIMIIENITOPIB i
MiClIeBili akTUBallil iMyHHOI cucTemu |14, 42].

Takox y mocHIeHHi CIIPUUHSTTSI CUMIOTOMIB BaXKJIMBY
pOJIb BimirpaloThb HU3Ka T€HETUYHMX (haKTOPIiB PUBMKY i
MOJIEKYJISIDHUX OioMapKepiB. 30KpeMa, BUSIBICHO 3B’SI30K
3 noJiiMmopdizmMoM 6eta-3 cybonuuuii G-06iKa, MOJEKYJ
TRPVI1, npoTeazo-aKTMBOBaHOIO pelienTopa 2, cyocTaHIIil
Pia xanpLuToHiH-TeH-3B’s13aHOr0 nientuay [ 19, 24, 26, 42].

Y pO3BUTKY TiNEpUyTIMBOCTI CTPABOXONIY MPOBiTHY
pOJIb BillirpatoTh LIEHTPAJIbHI MeXaHi3M1, OOYMOBJICHI 3Mi-
HOI0O 00pOOKM achepeHTHUX CUTHAJIIB Yepe3 HealanTUBHI
KOTHITMBHO-a(heKTUBHI peakilii Ha e3odareajibHi IIO-
npa3Huku. JJobpe BimoMo, IO TaKi IICHXOJOTiuHI (haKTo-
pH, SIK TPUBOXHICTb 1 JIeTIpecisi, MPU3BOASTD 0 TTOCUJICH-
HSI CUMIOTOMIB i CIPUMHSTTS CIa0KUX MOAPa3HUKIB, SIKi
OinbIIICTD JIIOAEH 3a3BMYall He BinuyBatoTh [3, 23, 39, 44].
LlentpanbHa HepBoBa cucteMa (LIHC) Brpauae 3maTtHicTh
JI0 aJleKBaTHOI aHTUHOLIMIIENITUBHOI (pibTpallii, po3BUBa-
€ThCSI TaK 3BaHa TiMepBiriIaHTHICTb MO3KY, YHACiI0K YOT0o
MO30K MallieHTa Mnepediabllye iHTEHCUBHICTb CUTHAIB,
10 HAAXOMASTh Bif cTpaBoXofdy, TpaHcdopMmyioun ¢izio-
JIOTiYHi MPOLIECU B CTIKMI KJIiHIYHMI cuMmniToM. Binomo,
11O TIOPYIIEHHSI CHY MOX€e BIUIMBATU HE JIUIIE Ha 00po0-
Ky ceHcopHoi iHpopmMmaii B [IHC, ane it Ha mepudepnaHy
YYTJIMBICTb, 110 MOCUJIIOE CIIPUIHSATTSI CUMIITOMIB HaBiTh
npu dizionoriuHomy piBHi pedaokey npu PI'Y [39, 44].
Otxxe, nogaHi nmatodizionoriudi mexanismu PI'Y y miteit
BKJIIOYAIOTh: SIKICTh €ITi30MiB peIIIOKCY, MOPYIIECHHS Ili-
JIICHOCTI CIM30BOI 000JIOHKHM, LIEHTPAJIbHY 11 mepudepud-
HY CEHCHUOiTi3alliio, a TAKOX IICUXOJIOTiuHI (haKTOpH.

Kainiuna ouinka

Kniniuni cumnromu PI'Y y niteit € HecneuudiyHuMMU
i TPYHTYIOTbCS Ha CUMIITOMAX, SIKi 3a3BUYail IPUMTUCYIOTh
ractpoe3odareanbHomy pedtokcy (I'EP), ane pinko mo-
KYTb BUKOPUCTOBYBATUCS SIK €MMHUI KPUTEPIii i BUMara-
I0OTh TOJATKOBOIO OOCTeXEHHs. BinmoBimHO n10 KpuUTepiiB
Rome V kiiniuHa kaptrHa PI'Y y aiteit crapmioro BiKy €
aHaJIoTiyHOIO KpuTepissmM miarHoctuku PI'Y y mopociux
narienTiB [2, 6]. BomHouac, Ha BiIMiHY Bil TOpPOCIIHX, Y Ji-
Tei, KpiM 3arpyaIMHHOrO 00JIt0, TIeyil, 1iarHOCTUYHI O3Ha-
KU1 BKJIFOUAIOTh O1J1b Y1 IUCKOMGOPT a00 BiTUyTTS MeUiHHS
B ropJi. [liarHocTuka B AiTeil BikoM 110 8 pOKiB € CKJaj-
HOI0, OCKiJIbKM BOHM HE MOXYTb OIMUCATH OiJib, 10 TOTO X
y 6araTbOX 3 HMX CITOCTEPIra€ThCsl perypriTalis 6e3 000
yu guckomdopty [2, 33, 43]. Yepes e mo KpurepiiB mia-
THOCTMKY BHECIM 000B’SI3KOBY HasIBHICTh OOJILOBOIO CHUH-
JIPOMY, a caMi CUMIITOMU MalOTh OyTH BUpakeHi CUIbHIIIIE,
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HiX 11 BJIaCTUBO OWTHMHI B TakoMy Biui. HezanexHo Big
BiKY CHUMIITOMM MalOThb BUHUKATH IIIOHAaliMeHIle 3 AHi Ha
TUXNE€Hb, BIUTMBATU Ha MOBCIKACHHY AisUIbHICTh BiAIOBII-
HO 710 BiKY i/a00 SIKiCTb XXUTTS i CIIOCTEepIiraTUCs MPOTSTOM
He MEHIIIe HiX 2 MicCs11iB 10 BCTaHOBJIEHHSI aiarHoay. [Ticiist
HaJIEXKHOTO OOCTEXXEHHSI CUMIITOMM HE MOXYTh OyTH T10-
BHICTIO TTOSICHEHI iHIITUM MEIUYHUM CTAHOM.

st Bepudikallii miarHo3y He3aJleskHO BiJ BiKy HeoO-
XimHe nmpoBeneHHs e3odaroractponyoneHockortii (ETC).
Ilpu PI'Y BisyanizyeTbcss MakpockorniyHo poxkeBa CO
cTpaBoxomy, 0e3 epo3iii i Bupa3ok. O00B’I3KOBUM € BUKO-
HaHH Oiomcii mrsg BukimodeHHss EoE. 3omorum ctanmap-
ToMm miarHoctuku PI'Y € pH-iMmmenancomeTpist ctpaBoxomy
[9, 11, 19]. BoHa nae MOXJIUBICTb OLIHUTHU XiMiUHUI CKJIAT
pedokTaTy (Kucii, caaboKucii ado JIyxXHi pedaiokcn),
yac eKCITO3MIIil KMCJIOTH, a TaKOX J03BOJISIE YiTKO BCTa-
HOBMTU MO3UTUBHUI 3B’S130K e30(pareabHUX CUMIITOMIB
3 eMi3ogaMu 3aKuIaHHs LLTyHKoBoro Bmicty. Ilpu PI'Y
MOHITOPUHT JAEMOHCTPYE HOPMaJbHUN pPiBEHb COJISTHOI
KHUCJIOTH, aJjle MiATBePIKYE HAsIBHICTb 3B 513Ky CUMIITOMIB
SIK 3 KMCJIOTHUMU, TaK i 3 HEKUCIOTHUMU pedIroKCaMH.
3a panumu pH-imnenanc-moniTopunry, npu PI'Y Hop-
MaJIbHUM TTOKa3HUKOM 3aKWCJeHHS (IHIEKCOM eKCITO3UIIiT
KHCJIOTH) BBaXKA€ThCs 3arajibHuii yac i3 pH < 4 npotsirom
< 12 % 4acy st HeMOBIIT BikoM 10 1 poky Ta < 6 % uacy
IU1s1 miteit BikoM Bij 1 poky [4, 20].

Ko Hemae moxumBocTi mpoBeaeHHs pH-immemanc-
MOHITOPUHTY, poboua rpymna Pumcbkoro doHay peKoMeH-
Iye cTaHgapTHY pH-MeTpiro Ij1g nali€eHTiB 3 HOpMaIbHOIO
€HIOCKOIIIYHOIO i TicTooriuHoio KaptuHow CO cTpaBo-
xony. IIpote pH-MeTpist oLiiHIOE JNuIe eMmi30Au KHUCIOT-
HOro pedIIoKCy i TOMy He 3IaTHa AiarHOCTYBaTHU 3B’S130K
CUMIITOMIB 3 HEKMCJIOTHUMM €Ili30AaMU pedIIoKCy B TiTei
3 MoxJuBoto PI'Y.

Otxe, ocobnuBicTio Tiepebiry PI'Y y miteii € He nuiie
HasgBHicTh KIiHiYHMX cumiitoMiB ['EP, ane it 060B’s13Kk0Ba
HasBHICTh YiTKOTO YaCOBOTO 3B’sI3Ky MiX emi3omamMu ped-
JIIOKCY Ta MOSIBOIO CKaprL.

Jixyeanna mae Oyt crnpssMOBaHe Ha TPUTHIUYECHHS
KUCJIOTHOCTI Ta/ab0 3HUXXKEHHS BicllepalbHOI YYTJIIMBOCTI
[11, 12]. Emnipuune npusHavyeHHs IT1IT gyacto € movyarko-
BUM KPOKOM TIPU TUTIOBUX CUMIITOMAX, TAKUX SIK TIevist a0
3arpyIMHHUNI Oib, 0COOJMBO 3a BiICYTHOCTI OOCTYIY OO
enpockorii Ta pH-iMmnegancomerpii [33]. Emmipuani Kyp-
cu II1I1 nmpu PI'Y nmoBuHHiI OyTn 0OMeXeHi 3a TpUBaJIiCTIO
0 8 THXKHIB. 3 OIVIsIoy Ha 3pocTaioue 3aHeIOKOEHHS 111010
MNOTEHIIIHUX PU3MKIB, IMOB’SI3aHUX 3 TOBIOTPUBAIUM 3a-
crocyBanHsM IITI1, ui mpemapaTu HEOOXiAHO BiAMIHUTH,
SIKIIO HE CITOCTEPIraeThCs MOJAETIIEHHS KUCTOTO3IEKHUX
cuMnToMiB. 17151 malieHTIB, sIKi He pearytoTh Ha IT1I1, crix
MPOBECTU [ONATKOBE MiarHOCTUYHE OOCTEXEHHS, TOOTO
eHpockornio, pH-imMmnemancomeTpito, mo 3Mo3i — TreHO-
tunyBaHHs CYP2CI19 [8]. KniHiuHi qocmimkeHHs 11010
e(eKTUBHOCTI i Ge3meKH MpU3HaYeHHs aHTaroHicTiB H*-
pelLenTopiB y NeaiaTpuyuHil npakTulli as JikyBaHus PI'Y
He MPOBOAUIUCS.

ITpokiHeTUKMU sIK MOHOTeparlisl He TToKa3aHi st JTiKy-
BanHs PI'Y i 3acTocoByloThest nuine B Komrniekci 3 1TTIT
[11, 15]. HeoOximHi MaiiOyTHI IIPpOCHIEKTUBHI JOCITiIKEHHS
IIJIST OLIIHKM IXHBOI POJIi B MALII€EHTIB i3 1Ii€10 TTATOJIOTIEIO.

3acTocyBaHHSI ~ KOTHITMBHO-TIOBEAIHKOBOI  Teparlii
(KIIT) Ta iHIIMX TICUXOJOTIYHUX BTpy4YaHb Yy HiTeil 3ajiu-
LIAETHCSI OOMEXKEHUM Yepe3 HeJOCTaTHIO KiJIbKiCTh BiAIlO-
BiIHUX MeIiaTpUYHUX JOCTiIKeHb [16, 17].

G1b. PepArokc-HeratmBHUm 60AbOBUIN PO3AQA
ctpasoxoAy (Reflux-Negative Esophageal Pain
Disorder)

Enidemioaocin

Pedmokc-HeratuBHMIT 0OJBOBUIL pO37ad CTPABOXOMY
(PHBPC) — neii miarHo3 € HoBuM y nemiatpii. PHBPC y
nmiteil y kinacudikanii Rome V € exBiBajeHTOM Takoro B
JIOpocauX. Y OBOX HOCTIIKEHHSIX OYyJI0 BUSBJICHO, IO Bil
38 1o 44 % nauieHTiB meaiaTpUYHOrO Mpodiao 3 HOp-
MaJIbHOIO €HJO0CKOIIYHOI0 KapTUHOO, SKUM TMPOBOIUINA
pH-imrnienancoMerpito, BianoBigain KputepisiMm QyHKIIiO-
HaJIbHOI Meyii 3riIHO 3 «IOpPOCAMM» BU3HAuYeHHsIM Rome
IV [4, 19].

Ilamodpizionocia

[osnioBHY maToreHeTn4yHy poJjib y po3BuTky PHBPC Bi-
Nlirpa€ BicliepajibHa TiMepuYyTIuBIiCTh, 110 BUHUKAE B pe-
3ysbTaTi nepudepruyHoi i/abo 1eHTpaIbHOI ceHCcubiiza-
11i1, 3MiHM 00pOOKM BicliepaJIbHUX CUTHAIIB i BEreTaTUBHOT
nucperynsuii. Ha Binminy Bin nauienTis 3 PTY, y nauieHTiB
3 PHBPC uenTpanbHa ceHCHOLTi3allisl € KIIOUOBUM €Ta-
IIOM TIOPYIIEHHS B3a€EMOIii MiXK CTPaBOXOIOM i MO3KOM.
lTonoBHUMU TpuUrepamu € TpUBOTa, CTPec, PO3jiaaud CHY,
sIKi TOCUJIIOIOTh CIIPUIMHATTS OOJII0 Y BiAIIOBIAL Ha e30¢ha-
reajibHi nogpasHuku [3, 18, 22]. IlauieHTn MaloTh IiaBU-
IIEHY HaCTOPOKEHICTh 11010 CUMIITOMIB i JEMOHCTPYIOTh
BMIILY YaCTOTY MCUXOJIOTIYHUX CYMYTHIX 3aXBOPIOBaHb IO~
PIBHSIHO 3i 3I0POBUMU JOOPOBOIBLSMU.

IMpu PI'Y BusIBIISIIOTH TIOpYIIEHHST 6ap’€pHOT (yHKITIT
CJIM30BOI1 CTPaBOXOY, Tofi siK y narieHTiB 3 PHBPC 36epe-
>keHa 1iticHicT CO, Bin3HaYa€eThCss HOpMaJIbHE pO3Tallly-
BaHHsI HEPBOBUX 3aKiHYEHb Yy CIN30Bill i HOpMaTbHUIA KJTi-
peHc peditokcaTy B cTpaBoxomi [28, 47]. OTXe, nauieHTn
3 PHBPC matoth MeHIII BUpaxkeHe 3arajeHHsI CTPaBOXOLY,
MEHIIY HIJIbHICTh HEPBOBUX BOJIOKOH TOpiBHSIHO 3 PTY,
a Takox y OionTatax CO cTpaBOXOmIy BIiICYTHSI €KCIIPECis
KHUCIOTOUYTaMBOTO peuentopa TRPVI.

Kainiuna ouinka

Kniniuni cumntomu nipyu PHBPC He BimpisHsioTbes
Bim mpossiB PI'Y. V miteit BikoM Big 8 pokiB CMMOTOMU
PHBPC MoxyTh BKIIOYATH MEPiOAUYHUI 3arpyaAMHHUNA
0inb, meyito, Ok y ropsi ado BiZUyTTS MEYiHHS B TOPJI.
VY niTeit BikoMm 10 8 POKiB CIIOCTEPIraloThCsl iHTEPMITYIOUi
ractpoe3odareajbHi CUMIITOMHU, SIKi MalOTh OyTU BUpaxKe-
Hi CUJIbHilE, HIXX 1I€ BJIACTUBO AWTHMHI B Takomy Billi. Lli
CUMIITOMU BUHUKAIOTh IIOHAWMeHIe 3 THI Ha TUXIEHb
MPOTSAIrOM 2 MicCsILiB 10 BCTaHOBJAeHHs aiarHosy. ETJIC
i TicToJIOTiYHE IOCITIIKEeHHS 3a BiICYTHOCTI CHUMIITOMIB
«4epBOHUX TMPATNopIiB» HE CJIiJ TMPOBOIUTU paHillle Hix
yepes 2 Micslli Ticisl MoyaTKy CMMITOMIB. Y MallieHTiB
i3 PHBPC 3a manumu EIJIC Bisyami3yeTbcsi HOpMab-
Ha cM30Ba 00OJIOHKA CTPaBOXOMY, Npu mpoBeneHHi pH-
iMITeJaHCOMETPIii CTPaBOXOMY BiI3HAYAETHCS HOPMaJIbHUI
piBeHb eKCITO3Ullii coigHol KuciaoTu. Ha mporuBary mairi-
entaMm 3 PT'Y pedmtokcHi cumntomu B nauieHTiB i3 PHBPC
He 30iratoThbcs 3a 4acoM 3 pe(IIOKCHUMM €I1i301aMu.
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Jikysannsa

Cumnromu nipy PHBPC He € pediokc-iHayKoBaH-
MM, TOMY TaKUM MallieHTaM He ToKa3aHe MpU3HAYeHHS
II1I1. BomHoyac y 6araToLIEHTPOBOMY II€diaTPUYHOMY
JOCJiIKEHHI MPU CIIOCTEPEXEHHI MPOTSTOM 2 POKiB 3a
23 nauieHTamMu OyJIO TTOKa3aHO, 110 TMOBHE 3HUKHEHHS
cUMIITOMIB Ha Tji npuitomy ITTIT ciocrepiranocs y 25 %,
a yactkoBe — y 75 % mamienTiB 3 PHBPC [4]. Ockinbku
PHBPC HanexuTb 10 crieKTpa BicliepaJibHOI TilepayT/In -
BOCTi, OCHOBOIO Tepallil MaloTh OYTH 3aXOIM, CIIPSIMOBaHi
Ha 3HIMKEHHS BiCllepallbHOI CEHCUTUBHOCTI Ta KOPEKIIifo
CYITYTHIiX MICUXOJOTIYHUX MOpyIIeHb. OHAK 3aCTOCYBAHHS
HEeMpPOMOIYIISITOPIB Ta iHIIMX TICUXOJIOTIYHUX BTPYYaHb Y
IiTel 3aIUIIaEThCS OOMEXEHUM 4Yepe3 HeNOCTaTHIO KiJlb-
KiCTh BIiIIOBiIHUX TeAiaTpUUHUX HOocTaimkeHb. [Ipocmex-
TUBHI JochimkeHHs oo 3actocyBaHHs KIIT y miteit Ha
CbOTO/IHI € TaKOX ooMexxeHumu [30].

Otxe, npu pedutokcHiii rinepuyrinBocti Ta PHBPC
Mali€eHT MaloTh MOAIOHI CKapru, BiJICYTHI O3HaKW €30-
darity 3a nanumu ETJIC, Hemae TicTONIOTIYHUX JaHUX 3a
EoE. BogHouac 11i ctaHr MaloTh TPUHIIMITOBO Pi3Hi MaTo-
izionoriuyHi MexaHizMu hopMyBaHHS 00JILOBOTO CUHAPO-
My (Tab. 2).

G1c. Po3AnaAM MPOXOAIKEHHS NMOBITPS Yepes
ctpaBsoxia (Disorders of Esophageal Air Transif)

Jo po3znaniB MPOXOMXKEHHsSI MOBITPsS 4epe3 CTpaBOXifd
ekcriepraMmu Rome V Oyio BiiHeceHO cuHApOM aepodarii
Ta CUHIIPOM CyIparacTpajibHOi Biiprxkku. Bimomo, 1110 3a-
KOBTYBaHHSI MEBHOI KiJIbKOCTI MOBITpsI € TOIMpeHuM i-
3i0JIOTIYHUM SIBUIIIEM Y TUTSYOMY Billi, ajie 1oro HanMipHa
KIJTBbKICTb Y MeliaTpUYHii TPaKTULLi BXe BBaXKAEThCS MAaTO-
JIOTI€10 i TOTpeOye JTiKyBaHHSI.

G1c.1. CuHapom aepodgarii
(Aerophagia Syndrome)

Busnauennsa

CunnpoM aepodarii — 11e MaToJOTiYHUI CTaH, 3yMOB-
JIEHUIA HaAMipHUM 3aKOBTYBaHHSIM TOBIiTpsl, 1O KJIiHIYHO
MPOSIBJISIETBCS BIMUYTTSIM 30YTTSI KMBOTA, SIKE IPOrPECYE
MPOTSITOM JTHSI, @ TAKOX HAIMIpHOIO IILJTYHKOBOIO BiIpMIK-
Kot Ta mereopusamoMm [21]. Tlpu MOpiBHSILHOMY aHai3i
knacudikaiiit Rome IV i Rome V cyrreBux BimmMiHHOCTEi
Y KJIIHIYHUX TIPOsIBaX i TiarHOCTMYHMX KPUTEpisix aepodarii
B HiTeli He Oyso BcraHoBieHO [2, 13]. OOnaBa KOHCEHCY-

CH BKa3ylOThb Ha OJHAKOBY YacCTOTY i TPUBAIICTh po3jiamy Ta
000B’SI3KOBY HasIBHICTh HAIMipHOT'O 3aKOBTYBAaHHSI ITOBITPSI.

Enioemioaocia

[TomupeHicTh cepen 3MOpPOBUX HiTell KOJIMBAETHCS Bif
0,5 mo 6,3 % i Bapiroe B pisHMX perioHax cBity [20, 26, 37,
46]. Leit mokasHuK € BUInuM (7 %) cepen miTeid, siki 3BepTa-
I0TBCSI IO TUTSYMX FACTPOEHTEPOIIOTIUHUX KITiHiK [34, 35].

Ilamodpizionoeia

B ocHoBi martodisionorii aepodarii JeXUTh CKJIagHe
MO€ETHAHHS TTOBEIiHKOBMX, €MOLIMHUX Ta aHaTOMO-(i-
siojorivHux (aktopiB. [lpn HagMipHOMY HeCBiTOMOMY
3aKOBTYBaHHI TIOBITPSl BiIlOyBa€TbCS MeXaHiYHE PO3TSIT-
HEHHS CTiHOK IUTyHKa. Y IIJIYHKY 1€ TPU3BOAUTH 10 aK-
TUBALlii BaTYCHUX PELIETITOPIB PO3TSITHEHHS, TOIABIIOTO
30i/IbIIIEHHSI KiJTbKOCTi peISKTOPHUX PO3Caa0IeHb HIK-
Hboro crpaBoxinHoro coinkrepa (HCC) i mosgBu nuryHKO-
BOI Bimprokku. Ko 3aKoBTyBaHHS MOBITPSI € HAIMipHUM,
ra3 Moxe MPU3BECTH 10 PO3TATHEHHS MPOCBITY 10 BCbOMY
IIKT. ¥V ToBCTi#l KU pO3TSATHEHHST IPOCBITY BUKJIMKAE
3MyTTS KUBOTa, OiTb i MeTeopu3M [2, 6]. 3a maHUMU JiiTe-
patypu, OiNbIIICTb AiTel 3 aepodarielo 3a3HaBaJIM BIUIUBY
CTPECOBUX XMUTTEBUX IMOAiIN, a TPUBOXHICTb BUSBUJIACS
0e3rnocepeHbOI0 TTPUYMHOK HAIMIpHOTO 3aKOBTYBaHHS
nositps [2, 13, 21, 29].

Kainiuna ouinka

BinburicTs giTeit 3 HaAMipHOIO BiIPUXKOI CKapXaTh-
Csl HA paHHE HACWYEHHSI, OiTb Y XXMBOTi, HYIOTY i BTpaTy
arietuty. OcoOOJMBICTIO KJIiHIYHOTO Tiepediry CUHAPOMY
aepodarii € moCTYIIOBe 30iIbIICHHS 3OyTTS KUBOTA IIPO-
TsiroM IHS [2, 26, 37]. IIpu oLiHLi KJIiHIYHUX CUMIITOMIB
HEOOXiJTHO BPaXOBYBaTH HasIBHICTb MOBEIiHKOBUX 3BUYOK,
SIKi MOXYTb MOCUJIIOBATH aepodariio, TakKux SIK >KyBaHHS
JKyBaJIbHOI TYMKHU a00 BXXMBaHHSI Ta30BaHMX HamoiB [27,
32]. Sdkio HasgBHA KJacHM4yHa KJIiHiYHA KapTUHA 34yTTS
JKMBOTA, 1110 TTOCUTIOETHCS TIPOTITOM JIHS i 3MEHIIYEThCS
BHOUYI, 32 BiICYTHOCTi CUMIITOMiB TPMBOI'M, HEMA€E MOTpeOU
MiATBEPIKYBATH 1iarHO3 32 TOMTOMOI010 iHBAa3UBHUX METO-
NiB MOCiIKeHHs. Y pasi 1iarHOCTUYHO1 HEIEBHOCTI MOXKe
OyTM mnokazaHe MpoBeaeHHs pH-iMmmenaHncomerpii abo
MaHOMETPil BUCOKOI pO3MiJbHOI 3aaTHOCTI. [Ipu cuHnpo-
Mi aepodarii pH-iMmenancomeTpist ikcye aHTerpagHUiA
pPYyX TIOBITPSIHUX OyJbOaIIoK, sIKi MOC/iJIOBHO MPOXOASITh
BiJl MPOKCUMAJIbHOTO J0 ITUCTAJIBHOTO BilUliTy CTPABOXO-
ny i nonatorb HCC, 3MiHIOI0UM 0a30BUIi OIIp y LIJTYHKY.
Pentrenorpagis opraHiB yepeBHOI MOPOKHUHUA MOXKE BH-

Tabnunuys 2. AugepeHuianbHo-[iarHOCTUYHI 03HaKN pe@IlOKCHOT rinep4yTIMBOCTI
Ta pegiokc-HeraTusHoro 60/1b0B0ro po3nany CTpaBoxony

AundbepeHuianbHa o3HaKa

PedbntokcHa rinepuyTtnmeictb

Pechniokc-HeraTuBHUIA 6011b0BUIA
pos3nap

MpoBigHWIN MexaHi3M po3BUTKY

MepudhepmyHa ceHcunbinizauisa peuen-
TOpiB CTpaBoxomdy

LleHTpanbHa ceHcubinizauisa

EnpockoniyHa kaptmuHa CO cTpaBo-
xopy

Bes natonoriyHnx 3amiH

Bes natonoriyHux 3amiH

3aranbHui Yac gii Kucnotu He 3miHeHun

He 3miHeHun

3B’A30K CUMMTOMIB 3 pedhiIlokCOM 3a
AaHumun pH-imnegaHcomeTpii

[Mo3nTMBHUI 3B’A30K e3odareanbHNX
CUMMTOMIB 3 enisofgamMn 3akmaaHHs
LLTYHKOBOIO BMICTY

E3odparearnsHi cumntomn He 36ira-
I0TbCA 3@ YacoM 3 eni3ojamm 3aKu-
OaHHA LWITYHKOBOro BMiCTy
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SIBUTU BEJIMKY KiJIbKiCTh MOBIiTPsI B KMILIEUHUKY 3a BiICyT-
HOCTi piBHiB pimuHu (piBHiB Kioiibepa), 1110 gormomarae
nudepeHIliloBaTh HAUTMIIIOK Ta3y B KUIIIEYHUKY Bill iHILIMX
MPUYMH 3AYTTS (HAMPUKIIAI, 3anopy, abaoMiHOMDpeHIYHOT
JIMCUHEePTii Ta HEMPOXiAHOCTI KUIIIEYHUKA).

JMiaenocmuuni kpumepii st cuHapoMy aepodarii mo-
BUHHI BKJIIOUaTH 0OMIBa 3 HABEJIEHMX HMXKUYE TTYHKTIB:

— HaJaMipHe 3aKOBTYBaHHSI TMOBITPsI, 1110 MPU3BOIUTD
IO TIOSIBU CUMIITOMIB;

— 3OYTTS XXKUBOTA Yepe3 HasIBHICTh ITOBITPsI B IMIPOCBITI
KT, 110 IMOCHIIOETHCS IPOTITOM THS.

Jlooamkosi kpumepii:

— nocwieHe BuniieHHs rasiB i3 LKT (daaryneniis);

— TIOCWJIEHA BiIprXKKa i/a00 BUXiJ ra3y uepes 30H1 IIst
TOAYBaHHSI, SIKIIO BiH BCTAHOBJIEHMIA;

— BHUMIipIOBaHHSI BHYTPILIHBOIIPOCBITHOIO iMIIEAaHCY
MOXe IiATpUMaTH IiarHo3, ajie BiACYTHICTh aepodarii mifg
Yyac BUMipIOBaHHS HE BUKIIIOYAE MOTO;

— peHTreHorpadisi YepeBHO1 MTOPOXKHUHU, 1110 TEMOH-
ctpye noBitps B mpocBiTi IUKT sIK mpuuuHy 30yTTS.

Jixyeanns

JlikyBaHHS$ aepodarii 6a3yeTbcsl Ha eKCIePTHIl TyM-
ui. KoHTponboBaHi KIiHIYHI mociimxeHHsT abo Tipo-
CTMIEKTUBHI JOCHiIKeHHS BifCcyTHi. Y JiTepaTypi onucaHi
BUMAJAKU BUKOPUCTAHHSI HA30TaCTPaJbHOTO 30HIA ISt
BUBEICHHSI TOBITPs 3i IUIyHKa B TMAalli€HTIB 3 TOCTPUM
TSDKKUM 3OYTTSIM XKuBoTa [27]. YV mamieHTiB i3 XpoHidu-
HUMU CTaOiTIbHUMU CUMITOMaMU PEKOMEHIYEThCS 00-
MEXEHHsI Ta30BaHUX HAIoiB i CHOBUIBHEHHS TEeMITy
npuiiomMy iXi Ta muTTa. TakoxX peKOMeHIOBaHi 3aHSTTS
3 noromneaoM i KIIT, aki cripsiMmoBaHi Ha 3MEHIIIEHHS 3a-
KOBTyBaHHs MOBITps [35].

G1c.2. CUHAPOM CynparacTpPAAbHOI BiAPUXXKN
(Supragastric belching syndrome)

Buznauenns

CynparacTpajlibHa BiApuKKa BHU3HAYAETHCS SK I10-
BEIIHKOBUI pO3Jajd, ILIO XapaKTepU3yeETbCS IIBUIKUM
MPOIITOBXYBAaHHSM TIOBIiTpSI B CTPaBOXill 3 MOAAIbIIUM
Oro peTporpagHUM BUBEIECHHSM Y POTOBY MOPOXHUHY,
He Jocsraiodu nutyHka [2, 6]. TpuBanuii yac BBaxkayiocs,
110 HaIMipHa BigpukKa € Haciinkom aepodarii. BogHo-
yac, BinnoBinHo no kinacudikaiiii Rome V y negiarpuuHiit
penaxiiii, 0yJio BBeleHO HOBY HO30JOTiUHYy (popMy — cCy-
nparactpajibHa Binpuxkka. [1pu nubomy aepodarisi Ta CI'B
PO3IJISIIAOTHCS SIK IBA OKPEeMi pO3Jiaau 3 pisHUMU T1aTore-
HETUYHUMU MexaHizMamu. Ha BigMiHy Bin BiIpyKKu B T1a-
LieHTIB i3 cunapoMoM aepodarii, CI'B He € emizoguuaum
MPOSIBOM, BOHA TTOBTOPIOETHCS 10 KiJIBKOX IECATKIB pa3iB
Ha XBWJIMHY i 4aCTO MOCWJIIOETHCS, KOJIU JUTHUHA Mepedy-
Ba€ B LIeHTpi yBaru [6, 32,36].

Enioemioaocia

Ha cporonni nani mono nomupenocti CI'B y miteit 3a-
JMIIalThesa ooMexxeHumu. [lpu aHauisi JiTepatrypu HaMu
OyJ10 3HANIEHO JINIIE OJHE PETPOCHEKTUBHE MOCIHIIKEeH-
H$I, TIpUCBsTYeHe 1ii mpobiemi [21]. 3okpema, D. Masui
Ta CIiBaBT. NTpOaHai3yBaJl pe3yJbTaTh OaraToKaHaJIbHOI
pH-imnenancomMetpii 287 aiteii i3 KIiHIYHOIO MiZO3pOO HA
T'EPX. O3naku CI'B 6ynu BepudikoBani auiie B 7 i3 287
(2,4 %) nauieHTiB, TPUIOMY B 3 i3 HUX PEECTPYBAIU TTOHAT

13 emizoniB Binpukku 3a 00y, 1110 TIEPEBUIILYE BCTAHOBJIE-
HUii Di3i0NOTiUHNIA TOPOTOBUIA PiBEHb.

Ilamodhizioaoeia

[NcuxocomianbHi YMHHUKK, TaKi IK CTpec, HaOyTHit
cTpax Tiepell CUMIITOMaMM W HeaganTHBHI cTpaTerii 1mo-
NIOJIAHHS TPYAHOILIB, MOXYTb CIPUSITU BUHUKHEHHIO Ta
miaTpuMI HagmipHoi Bigprkku [26]. CI'B € noBinbHOIO,
aje IiacBimomMoro mnoBediHKow. IlaiieHTu CTBOPIOIOTH
HEraTUBHUI TUCK y TPYAHIM KIIiTIi, 1110 NPU3BOAUTH IO
BCMOKTYBAHHsI MOBITPsI B CTPABOXi/l, KOJU BiIKPUBAETHCS
BepXHill cTpaBoximHuii cdinkrep. Ompasy micas moTpa-
IUISTHHSI TIOBIiTPSI B CTPABOXi/l BOHO BUIITOBXYETHCS IILISI-
XOM HaIpyKeHHS 03 MepeMillleHHsI TTOBITPs B IIIYHOK i
6e3 Binkpurtst HCC [23, 47].

Kainiuna ouinka

Binpuricts mauienTiB i3 cunapomom CI'B 3BepTaioThb-
csl 31 cKapramMu Ha HaJIMipHY BiIpMIKKY, sIKa BAHUKAE T103a
npuiioMaMu Xi Ta He BUHMKAE Mim 9ac cHy. YacTo XomHi
00CTeXXKeHHS He ITOTPiOHi, OCKIIbKM iCTOpisT 4acTHX, IT0-
BTOPIOBAaHUX BIiIPIMIKOK € IaTtorHomoHiuHoio mist CI'B.
JIJ1s1 iaTBepIKEHHS CTPAaBOXiTHOIO MTOXOMXKEHHS ITOBITPS
MOXHa TMPOBECTU BHYTPIllTHHOIPOCBITHUI iMIIe€AaHC-MO-
HITOPUHTI CTPaBOXOY, IIPU SIKOMY BiAMi4a€ThCsI aHTerpa-
He 3aTiKaHHs IOBITPsI B CTPaBOXij, sIK€ HErailHO 3MiHIO-
€TBbCSl PETPOTPATHUM PYXOM Ia3y (BUIUTOBXYBaHHSIM) 1€
no Toro, sk immynbe gocsirHe HCC. Takox 00’e€KTHUBHE
migTBepakeHHs1 aiarHo3y CI'B y memiaTpuuHiil rnpakTuiii
0a3yeThbCsl Ha KUIbKICHOMY MiJpaxXyHKy €Ii30/iB 3a J0I0-
MOTro10 24-romHHOI OaraToKaHaJbHOI BHYTPIITHLOIIPO-
cBiTHOI pH-iMnenaHcomeTpii. BepxHboto Mexke HOpMHU,
10 BioKpeMIIoe (i3ioMOTiYHUI TPaH3UT MOBITPS Bil
MaTOJIOTIYHOTO, BBAXKAETHCS MMOKAa3HUK ToHa 13 emi3onin
CI'B 3a 24 ronunu [2, 32, 46].

Jiaenocmuyni  kpumepii 1719 CUHIPOMY CyIpara-
CTPaJIbHOT BiPUXKKU MOBUHHI BKJTIOYATH BCE 3 HABEIEHOTO
HUXYe:

— HaIaay ITOBTOPIOBAHOI BiIPVKKM, 110 HAIXOISTH i3
CTpaBOXO.Y;

— He BiAmoBigae KpurepisaM (PyHKUiOHAIbHOI AUC-
Tercii, ¢iziojoriuHoro pedrokc-acolliiioBaHoro e3oga-
reajibHoro 6osio abo pedroKCc-HETraTUBHOTO 0OJbOBOIO
pO3Jay CTPaBOXO.Y.

Jlodamkosi kpumepii:

— He BUHMKAE ITiJ] Yac CHY;

— BIACYTHICTb BUXOAY ITOBITpsI MiJ Yac BiIBOJIiKAHHS
yBaru abo po3MoOBH;

— BUMIpPIOBaHHS 3a JIOTIOMOTOI0 iMITeTaHCOMETpii i/
abo iMIieaHCc-MaHOMETpii MOXKe TATPUMATH J1iarHO3, aje
BIICYTHICTB CyIIparacTpajibHOI BiIpVKKM ITi 9ac BUMIpIO-
BaHHS HE BUKJIIOYAE iarHO3.

Jixyeanns

SAx sramyBanocs Buiie, CI'B — 1ie HaOyte i1 camoinmy-
KOBaHe ITOBEIiHKOBE SIBUIIIE, 1110 HE Ma€ OPraHiuHOI OCHO-
BU, TOMY IICMXOJIOTiYHa Teparlisl Bilirpa€ BaXJIMBY POJIb B ii
nikyBaHHi [ 21,27, 36]. I1epium kpokoM y rikyBaHHi CI'B e
3aCIMOKOEHHS Ta MOSICHEHHSI TTOBEAIHKOBOTO MOXOIXKEHHS
BiIPM>KKU, a TAKOX MOSICHEHHS 11 MpUuunHU. JloroneanuHa
Tepartisi € OAHUM 3 TIPOBITHUX METOJIIB, CIIPSIMOBAHUX Ha
MOBeIiHKOBY MoaudiKallito i pyiiHyBaHHS pedJIeKTOPHOTO
MexaHizmy CI'B. TepaneBTHYHMIT Kypc BKITIOYAE CTIeIiaTb-
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Tabnuus 3. iudepeHuianbHo-giarHOCTUYHI 03Haku aepodgarii Ta cynparacTpanbHOi BigpviXku B giTei

O3Haku

Aepodparis

CynparacTtpanbHa BigpuXxKa

HapxopxeHHs nositps

LLNYHOK | KNLWEYHNK

CtpaBoxig

XapakTep Biapv>XKu
P P BIAP noserLueHHs

EnizognyHa, noognHoKa, MpMHOCUTL

Hanazm noBTOPIOBaHOI BifpUXKM

3pyTTAa XMnBoTa IHS

BupaxeHe, 36inbLUyeTbCA NPOTAroM

BiocyTHe

MigeuweHa dnaTtyneHuis

O60B’A3KOBa 0O3HaKa

He xapakTtepHa

Tpurepy BUHUKHEHHS BiOPUXKN

MoB’A3aHa i3 XyBaHHAM/DKeto

MoBs’a3aHa 3i cTpecom

CvmnTOMM nif Yac cHy BigcyTHi

BincyTHi

HaHi pH-imnegaHcomerTpii ¥ LLNYHOK

AHTerpagHuii pyx nositps yepes HCC

AHTErpagHvii pyx i HeramHe peTpo-
rpagHe BULLITOBXYBaHHS MOBITPSA 3i
cTpaBoxoay

Hanpsamku Tepanii

KopeKuist xap4oBoi NoBeaiHKN, 3MEH-
LLIEHHSI TPUBOXHOCTI

KMT, noronegn4Hi Bnpasu

Hi AuXajbHi, TOJIOCOBI BIPaBU, 1110 JO3BOJISIOTH MAIlIEHTY
CBiZOMO 3a0JIOKyBaTU aHTETpagHUl TPaH3UT IIOBITPS B
CTpaBoXifd. 3a TaHUMU PEeTPOCIEKTUBHOTO aHaJIi3y KIiHiu-
Hux Bumankis 48 nawieHTiB i3 CI'B, ecdekTuBHICTH JIorOIIe-
IUYHOI Tepallii TpuBalicTio rmoHaa 10 ceaHCiB cTaHOBUJIA
83 % [40]. Y mocnimkenni E. Glasinovic Ta cmiBabt. [10]
OyJ10 TTOKa3aHo, 110 3aCTOoCyBaHHs crelianizoBaHoi KIIT
3a0e3reuye KIiHiuHY e(eKTUBHICTh Ha piBHI 50 % y miky-
BaHHi maiieHTiB i3 CI'B. ABTOpY Bia3HAUMIU 3HUKEHHS
YacTOTU MOBTOPHMX 3BEPHEHb M0 MEIMYHY JOIOMOTY Ta
MOJIIIIIIEHHSI 3arajJibHO1 SIKOCTi XXMTTSI XBOPUX, MPUUYOMY
JMOCSITHYTUI CIPUSITIIMBUI TeparieBTUUHUI e(peKT cTa-
OIJTbHO 30epiraBcst MPOTATOM 12 MicCSIIiB CITIOCTEpEsKEHHS.
OTxe, He3BaXKarouMu Ha TOMiIOHICTh CKapr Ha HaaMip-
HUI BMICT Ta3y B TpaBHOMY KaHati, aepodarist i CI'B ma-
I0Th TIPUHIIMIIOBO Pi3Hi MaTo(i3ioNoriyHi MeXaHi3Mu Ta
HOTPeOyIOTh Pi3HUX TePaNeBTUIHMX MiaXomiB (Tadr. 3).

BucHoBKkMU

1. YnpoBakeHHs1 KpuTepiiB Rome V no3sosniio Brep-
1Ie BUIITUTHU e30carealibHi po3yiaan B CAMOCTIHY TPYITy
B MexXax IMeJiaTpUYHUX po3JiaiB BepxHboro Bipmiry KT

2. HaykoBe TTosICHEHHSI PO3BUTKY e30(dareaJibHIX Po3-
JamiB 3MmicTmiocsd Bif moapasHeHHsT CO KuUCI0TOIO B OiK
MYJIBTU(AKTOPHUX TOPYIIeHb HEHpOoperyssliii Ta rnopy-
LLIEHHS 1IUJTICHOCTI eriTeTiaiIbHOTO Oap’epa CTPABOXOY.

3. 3acrocyBanHs pH-iMmenancomeTpil JO3BOIMIIO KITi-
HillMCTaM BU3HAYMTH, OXapaKTepU3yBaTU Ta BUBUUTU HOBI
¢deHoTunu e3odareaJbHUX PO3IAIiB.

4. YnpoBamXeHHs KOHIEMIIii ITO3UTUBHOI 1iaTHOCTUKU
OOIPYHTOBYE HEOOXiIHICTh 3aJy4yeHHSI MYJIbTUIMCLIMILII-
HapHOI KOMaHI1, 30KpeMa ICUXO0TepareBTiB i JOTOIeIiB.

IIpocnekTuBHiI OOCTiIKEHHsT MalOTh OYTU CHpPsSIMOBa-
Hi Ha YTOUHEHHSI TIOIIMPEHOCTI e30tareaqbHUX PO3IaaiB
y AiTeil, BU3BHAYCHHS crieludiuHux (HakTopiB pU3MKYy Ta
PO3pOOKY ONTHMAJIBHOTO MEePCOHATI30BaHOTO JIiKyBaHHSI.

KonduaikT iHnTepeciB. ABTop 3asBisIE MPO BiICYTHICTh
KOHGOJIIKTY iHTepeciB i B1acHOI (hiHaHCOBOI 3alliKaBJIeHOC-
Ti IIPY MiATOTOBII JaHOI CTATTi.
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Rome V criteria. Pediatric disorders of gut-brain interaction: esophageal disorders

Abstract. Background. Over the last decade, the understanding
of pediatric disorders of gut-brain interaction has shifted from mo-
tility disorders to a comprehensive biopsychosocial model. The
updated Rome V (2026) international guidelines introduce an
anatomical classification principle and expand the role of modern
instrumental methods for diagnosing esophageal pathology. This
has enabled the identification of new esophageal disorders and the
proposal of multidisciplinary approaches to their treatment. The
purpose was to analyze the current state of the issue of pediatric
disorders of gut-brain interaction, namely of the upper gastroin-
testinal tract, based on a review of the updated Rome V criteria,
as well as to determine the main changes in diagnosis and patient
management. Materials and methods. A comprehensive system-
atic review was performed using PubMed, Web of Science, Sco-
pus, and Google Scholar databases from 2016 through May 2026.
A total of 386 publications were identified, of which 47 met the

inclusion criteria. Results. The transition to an anatomical clas-
sification principle in the Rome V criteria was shown to facilitate
a more precise differentiation of functional esophageal disorders
in children. The diagnostic characteristics of newly defined dis-
orders, namely reflux hypersensitivity, reflux-negative esophageal
pain disorder, and supragastric belching, were systematically ana-
lyzed. An evidence-based algorithm for the use of pH-impedance
monitoring and high-resolution esophageal manometry was deve-
loped. Furthermore, the inclusion of multidisciplinary specialists,
particularly psychotherapists and speech therapists, in personalized
management strategies was justified. Conclusions. Prospective
studies should be directed at clarifying the prevalence of pediatric
esophageal disorders, identifying specific risk factors, and develo-
ping treatment.

Keywords: Rome V criteria; disorders of gut-brain interaction; pe-
diatric esophageal disorders; esophageal pH-impedance monitoring
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Mpodecop OrekcaHAP

€BreHinosmy A6ATypos:
BUACTHUN HOYKOBeL,b

Ta PYHAATOP CYYACHOI
NeAiaTPUYHOI LLKOAU

TTITTTITIITITITIITIT

|
NITITTLY

-

Bce 2eHemuyHo 0emepMmiHO8aHo.
0.€. Abamypoe

31 naunHAa BunoBHUNoca 70 pokiB 3aBigyBauy Kade-
Apun negiaTpii 1 Ta MeANYHOI reHeTUKN [JHiNpoBCbKO-
ro Aep)KaBHOro MeAuU4YHOro YHiBepcutety npodecopy,
[OKTOPY MeAMYHUX HayK, 3ac/ly>KeHOMY AiA4vy HayKu i
TexHiku YKpaiHnm OnekcaHppy €BreHinoBuuy Abatypo-
BYy. Konektus kadegpm Ta pepakuis xKypHany «340poB’s
AUTUHWY» WMPO BiTalOTb BUAATHOrO nepiatpa, BYUeHOro,
negarora Ta roJloBHOro pepakropa. BigsHauatotb ioro
epyauLilo, KniHiuHe MUCNeHHA, nefaroriyHy mancrep-
HiCTb, LUMPOTY HayKOBUX iHTepeciB, NOAAHICTb Ta BMiH-
HA HapuxaTu y4HiB. ba)kaloTb 340p0B’A, HOBUX BiAKPUT-
TiB Ta TBOpUYMX ycnixiB.

Bumoku ¢hopmyeaHHAa ocobucmocmi ma no4amok
npocdecitiHozo wnaxy

IcTopia pPO3BUTKY MedMYHOI HayKn CKNajaETbcAa 3 fAi-
ANBHOCTI BUAATHUX 0cobucTocTen, AKi GopmMytoTb HOBI Ha-
YKOBi HanpAmMM, CTBOPIOIOTb BNACHI LUKONM Ta 3abe3neuytoTb
HaCTYMHICTb NOKONiHb AOCNIAHUKIB i NPaKTUYHUX NiKapiB.

Cepep NpoBiAHMX NPeACTaBHUKIB NeAiaTPMYHOI HayKn 0CO-
6nMBe Miclie HaneXuTb JOKTOPY MEAMYHMX Hayk, npode-
copy, 3aC/lyKeHOMy AiAuy HayKu i TexHikn YkpaiHu Onek-
caHapy €BreHinosuuyy AbGaTypoBYy — BiJOMOMY BYEHOMY,
KNiHILUMCTY, Nnegarory, opraHizaTtopy BULLOI MeANYHOI OCBITU
Ta HAaCTaBHUKY YNCNEHHNX YUHIB.

Moro npodeciiiHa gianbHICTb OXOMAIOE NOHaL YOTUPU
OecATUNITTA PO3BUTKY BiTUM3HAHOI negiaTpii Ta MegnYHOI
ocgit. HaykoBi npaui npodecopa O.€. AbaTypoBa cTanu Ba-
rOMUM BHECKOM Y PO3YMiHHA MaTOreHEeTUYHUX MeXaHi3MiB
3axXBOPIOBaHb y AiTel, a nepdaroriyHa AianbHICTb cnpuana
dopmyBaHHIO Linoi reHepalii BUcokokBanipikoBaHMX nika-
piB i HAYKOBLiB.

®DopmyeaHHs 84eHO020 ma HAyKoed HAcmynHicmo
Haykosui wnsax npodecopa Onekcangpa €ereHiiosnya
AbaTypoBa ¢popmMyBaBcA nif BNIAMBOM BMAATHUX NpencTaB-
HUUb AHINPOBCHKOI MefiaTPUYHOI WKon — npodecopis
Tamapwu OnekciiBHn boromas Ta [iaHu leopriiBHu KyniHny.
Came LA HayKoBa TpagmLis, Wo noefHyBana pyHaameHTanb-
HUI Migxig A0 [OCNIgXKeHb i3 KiHIYHOW CNPAMOBAHICTIO,
CTana OCHOBOIO Oro MoAanboi npodeciiHol AiAnbHOCTI.
3a yac pobotn y [IHiNpOBCbKOMY [iepXaBHOMY MeNYHOMY
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yHiBepcuteTi OnekcaHAp €BreHifioBMY MPOMLIOB GINCKY-
UM WNAX BiA KNiHIYHOrO OpPAMHATOPA, aCUCTEHTa, AOLEHTa
o npodecopa, 3aBigyBaya Kadeapw negiatpii 1 Ta meanu-
HOI reHeTnKN [JHiNpOBCbKOro Aep>kaBHOro MeANYHOro YHi-
BepcmTeTy. Y 1989 poui OnekcaHap €BreHinosuy AbaTypos
nig KepisHUUTBOM Npodecopa T.O. boromas 3axncTuB KaH-
OVAATCbKY ancepTauito «KniHiko-imyHonoriuHi ocobnmeocTi
roCTpUX pecnipaTtopHuX iHOeEKLi y AiTery, npautooun Bxe
acucteHToM Kadeapu. Y 1996 poui nig KepiBHMLTBOM Npo-
decopis [.I. KyniHny Ta J1.B. KoBanbuyka OnekcaHgp €BreHi-
MNOBMY 3aXMCTVB [OKTOPCbKY AncepTauito «YacTo xBopitoui
aitn i gndepeHuiioBaHnin Nigxig go imyHopeabiniTauii cTa-
Hy iX 300POB’A», WO CTafo BaXK/IMBOIO Bix00 y popMyBaHHiI
NOro AK CaMOCTIIHOrO BUEHOTO, 34aTHOMO He NLLEe PO3BMBa-
T iCHYIOYi KOHLIenNLii, a 1 CTBOPIOBATK HOBI HayKOBI MigXoamn
[10 BUPILLeHHA aKTyaslbHMX Npobiem MeanLMHN OUTUHCTBA.

Baxxnusoto  ocobnuBicTio  AianbHOCTI  npodecopa
O.€. AbaTypoBa € opraHiuHe noeaHaHHA GyHAAMEHTANTbHMX
JOCNiAXKeHb i3 NPaKTUYHUMK NnoTpebamn KNiHiYHOT nefia-
Tpii. Came uen nigxig no3Bonve 3a6e3neunT BUCOKUN pi-
BEHb BMPOBAIKEHHA Pe3ynbTaTiB HAayKOBUX AOCTIAXEHb Y
NpaKkTUYyHY OXOPOHY 30POB'A.

Mpodecop O.€. AbaTypoB — aBTOp noHag 1040 Ha-
YKOBUX Po6iT, 30Kpema 49 moHorpadii Ta 86 cTtatenn y Bu-
[aHHAX, [HOEKCOBaHUX B HayKOMEeTpWuYHin 6asi Scopus,
Ta 18 cTaTen y BuAaHHAX, iHaekcoBaHux y Web of Science,
y Takux MidKHapogHux »KypHanax, Ak Metabolism. Clinical
and Experimental. Acta Medica (Hradec Krdlové), American
Journal of Otolaryngology, Wiadomosci Lekarskie, Alergologia
Polska — Polish Journal of Allergology, Pediatria Polska —
Polish Journal of Paediatrics, Portuguese Journal of Pediatrics,
Journal of Rehabilitation Medicine, American Heart Journal,
Hormone Research in Paediatrics.

Haykoea wikona npogecopa O.€. Abamyposa

CnpaBXKHA LiHHICTb JiANbHOCTI BYEHOrO BM3HAYAETbCA
He Nvie 0cobUCTMMU JOCATHEHHAMM, a 1 3[aTHICTIO dop-
MyBaTV HayKOBY LUKOJNy Ta 3abe3neuyBaTil CNafKOEMHICTb
3HaHb. 3a POKM HayKoBOI AianbHocTi npodecop O.€. Abaty-
POB CTBOPMB MOTY>KHWI HAYKOBUI KONEKTMB, AKUIN NpaLjoe
Haf akTyanbHUMK Npobnemamm cyyacHoi negiaTpil.

Haykosi igei npodecopa AbaTypoBa 3aaTHi Bunepes-
KaTu 4ac Ta nepepbavaTi Hanbinbl NepcrneKkTBHI Ha-
NPAMKM HayKoBUX AocnigxeHb. OCHOBHUMW HanpamMamu
pocnigxeHb cpopMOBaHOI HAM HayKOBOI LUKOJIN € BUBYEH-
HA MONEKYNAPHO-TEHETUYHNX MEXaHi3MiB PO3BUTKY iH-
beKuiiHO-3ananbHMX 3axBOptOBaHb Yy AiTel, poni GpakTopis
BPOIXEHOro Ta afianT1BHOIO iMyHiTeTy, ocobnnsocTein Gpop-
MyBaHHA MiKpobioMy ivXaibHOI Ta TPAaBHOI CUCTEM, @ TaKOX
MoLyK HOBUX MiAxoAiB Ao NpodinakTuky 1 NikyBaHHA Hal-
6inbLU NOWVPEHNX AUTAYUX 3aXBOPIOBaHb LiMBini3aLii.

HaykoBa wwkona npodecopa O.€. AbatypoBa 06’efHye
JocnigxeHHA y chepi AUTAYOT racTPOEHTEPOOTrii, eHOOoKPU-
Hosorii, KapAiopeBmaTonorii, anepronorii, NynbMOHONOTII,
iHbekTONOrii Ta KniHiYHOI iMyHonorii. Taka mixgucyunni-
HapHiCTb JO3BOMAE KOMMIEKCHO MNiAXOAUTU [0 BUPILIEHHA
CyyYacHUx npobnem nepiaTpii Ta CTBOPIOE YMOBUW AA BNPO-
Ba[>KEHHA NepcoHanizoBaHuX Niagxo4is Ao NiKyBaHHA diTen.

3a 10ro HayKOBMM KOHCY/bTYBaHHAM Ta Nif KepiBHW-
LTBOM BMKOHAHO i 3axuweHo 7 KaHampatcbkux (MeTpex-

ko JIJ1., BucouuHa LJ1.,, 3aBropogHsa H.10., CtenaHosa 10.10.,
PycakoBa 0.0., HikyniHa A.O., TokapeBa H.M.), 5 pokrtop-
CbKux gucepTtauin (Bucoumna IJ1., YepHnwosa O.10., Baky-
neHko J1.I., Hikynina A.O., AutaTtkoscbkum B.O.), 2 grucepTtauii
Ha 3000yTTA cTyneHa goktopa dinocodii (babuu B.J1., Tosap-
HuubKa A.O.). Moro yuHi NpofoByoTb HayKOBi AOCiAMEH-
HA AK B YKpaiHi, TaK i 3a il Mexamu, po3BrBaloyM 3arnoyaTko-
BaHi HUM HanpAMY Ta 3abe3neuyoun NoJanbLINA PO3BUTOK
YKpaiHCbKOI nefiaTpUYHOT HayKu.

BaxknmBoto cknapgoBoio AiANbHOCTI HAYKOBOI LLKON € aK-
TUBHA y4YacTb Y MiXKHApPOAHOMY HayKOBOMY CMiBPOOGITHULTBI.
CniBpobiTHNKM Kadeapu LWOopiYHO NoAaloTb Pe3ynbTaTh Nno-
Hag 30 gocnigkeHb Ha HaUiOHaNbHUX i MiXXHAaPOAHMX KOH-
rpecax, KOHpepeHLifax Ta CUMNo3iymax, Lo CNpuAe iHTerpa-
Uil yKpalHCbKOT HayKn A0 CBITOBOrO HayKOBOIO MPOCTOPY.

lMedazoz2iyHa KOHYenyia ma opzaHizayis suwjoi
meduyHoi oceimu

MeparoriyHa pianbHicTb Npodecopa O.€. AbaTypoBa €
ACKPaBMM MPVKNAAOM FapMOHIIHOTO MOEAHAHHA BUCOKOI
HayKOBOI KyNbTypu, KNiHIYHOro AOCBiAy Ta neaaroriyHol
MaNCTEPHOCTI.

O.€. AbaTypoB oyonioBaB Kadeapy nponeaesTnkn au-
TAYMX XBOPO6 y 1993-1996 pokax, a 3 2008 poky cTaB 3a-
BilyBauem kabenpun dpakynbreTcbKoi negiatpii Ta megnyHoT
reHeTukw. [ig oro KepiBHMUTBOM Kadeapa nepetsopunaca
Ha CyYaCHUI OCBITHbO-HAYKOBMI LLeHTP NiAroTOBKM Nikapis-
negiaTpis, iHTEPHIB, MariCTPiB Ta MOIOAMX HAYKOBLiB.

OcobnuBicTio nefaroriyHoi KoHuenuii npodecopa €
bopMyBaHHA KMiHIYHOrO MUCNEHHA Ha OCHOBI MMMOOKOro
PO3yMiHHA QYHAAMEHTANIbHUX MeXaHi3MiB PO3BUTKY 3a-
XBOpPIOBaHb. BiH 3aBX/AM HaronoLwyBsas, WO CyYacHUN flikap
NMOBMHEH He NMLe BOJIOAITU anropuTMamn AiarHOCTUKM Ta
NiKyBaHHSA, a 1 PO3yMiTV MaToreHes naTonoriyHoro npowecy,
Lo 1O3BONIAE NPUIAMATL OOFPYHTOBAHI KNiHIYHI pilleHHsA.

3HauHui BHecok npodecop O.€. AbaTypoB 3pobyB Y BAO-
CKOHaneHHA HaBYaslbHO-MeTOAMYHOro 3abe3neyeHHs OCBIT-
Hboro npouecy. BiH € cniBpegakTopom Ta cnisasTopom 9 nia-
PYYHVIKIB, 30KpeMa 1 HalioHanbHOro MigpyyHuKka 3 negiatpii
(BKMIOYHO 3 BMIAHHAM aHMINCbKOI MOBOID), 32 HaBYaNbHUX
MOCIOHVIKIB Ta METOAUYHUX pPeKoMeHAALi, AKi BUKOPUCTOBY-
I0TbCA Y MiArOTOBL CTYAEHTIB MEANYHIX 3aK1aAiB BULLOI OCBITH.

JlekuinHnn Kypc OnekcaHgpa €BreHivioBnYa — CUHepris
KnacnyHux Gopmaris i3 LMdPOBMM TEXHONOTIAMY, MyJIbTUME-
[iNHUMK 3acob6amit Ta IHTEPaKTUBHYIMY efleMeHTaMn HaBYaH-
HA. AcKpaBMI AM3anH Npe3eHTaLin NeKUiNnHOro KOHTEHTY CTy-
[EeHTOLIEHTPUYHMX MYIbTUMEAINHNX NeKLi 3aBXKAM BUKVKaB
3auikaBneHiCTb cepep 306yBayiB BULLOI MeAUYHOT OCBITY.

BaknvBok CKMagoBoOK MOro nefaaroriyHol AisnbHOCTI €
BUXOBAHHSA Y MabyTHIX nikapiB BMCOKNX MOPASIbHO-ETUYHUX
NpVHLMAIB, NpodeciiHoI BigNoBiAanbHOCTI Ta FyMaHiCTUYHOMO
CTaBNEeHHA JO NauieHTiB. [Ina 6araTbox MOKoniHb CTYAEHTIB BiH
€ MPVKIIafOM CMPAaBXHbOTO JliKapA-HAaYKOBLA, AKNN NOEQHYE
NpodeciiHy KOMNETEHTHICTb i3 NOAAHICTIO Ta NPUHLMMOBICTO.

QyHOameHmaneHi Haykoei 3006ymku
ma KniHiyHuti 0opo60ok

HaykoBui i KniHiyHMn gopobok npodecopa O.€. AbaTy-
|pOBa 3aiMa€ BaXk/MBe MicLie B iCTOpIil pO3BUTKY YKPaiHCbKOT
negiatpii nouatky XXI ctonitTa.
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Vioro gocnigxeHHsa cnpusani nornmbneHHIo yasfieHb Npo
natoreHes 6araTbOX AUTAYNX 3aXBOPIOBaHb, L0 [O3BOSIMIO
BAOCKOHANUTK iCHYytoui JliKyBanbHO-NpodinakTnyHi npo-
rpamu Ta po3pobuTi HOBI MiAXOAN AO BeAeHHA MaLieHTIB.
MpoBigHYMK HanpAMKamMy HaykoBoi po6oTu npodecopa
O.€. AbaTypoBa € po3pobKa Mopenei nepcoHanizoBaHol
LiarHOCTVKM Ta NiKyBaHHSA XBOPOO pecnipaTopHOi, eHfo-
KPVIHHOI, TPaBHOI CUCTEM i anepriyHnxX KOMOpOigHMX CTaHIB
y AiTel Ta NigniTkiB Ha OCHOBI FEHOTWMYBaHHA 3@ OQHOHY-
KneotugHUmu nonimopdiaMaMmn acouinioBaHNX reHiB; po3-
pobKa 3acob6iB NpodinakTMKM HeCnPUATINBOrO nepebiry
Ta NiKyBaHHA iHOeKUiiHO-3ananbHUX 3axBopoBaHb pechi-
paTOpPHOro i TPaBHOTO TPaKTy B AiTel; MeAnKaMeHTO3Ha
KopeKLia GyHKLiOHanbHNX PO3MafiB XOBUYHOrO Mixypa Ta
cdiHkTepa Opdi 3 BU3HaYEHHAM piBHA eKcnpecii Mikpo-PHK;
pOnb MONEKYNAPHNX MeXaHi3MiB HecneundiuHOro BpoasKe-
HOro iMyHIiTETy B PO3BUTKY XenikobakTepHoi iHdekuii Ta
pecnipaTopHuX 3aXBOPIOBaHb Y AiTen Ta nignitkis. Crpate-
rif NOLYKY HOBUX MapKepiB-KaHAMAATIB Ha OCHOBI MOBHO-
reHOMHOro [OCNiIKeHHA MeTOAOM CeKBEeHYyBaHHA HOBOI
reHepauii B natoreHesi HMU3bKOPIBHEBOro 3ananeHHAa npu
OXMPiHHI Ta aCOLiNOBaHNX 3 HUM YCKNaAHEHHAX B nonynAuii
niTen Ta NigniTKie 4O3BONUTb 3HU3UTK PU3NK MeTaboniuHo
acoL|inoBaHNX 3aXBOPIOBaHb.

3 ornagy Ha OAHY i3 CyTTEBMX MPOGEM CbOroAeHHH, Lo
3yMOBJeHa NaHAEeMI€ KOpoHaBipycHoi iHdekuii (COVID-19),
y dokyci HaykoBux fopobok npodecopa O.€. AbatypoBa Ta
CniBpO6ITHMKIB o4onioBaHOT HUM Kadenpw nepiaTpii 1 Ta
MeLVNYHOI reHeTUKN € MIAHATTA NUTAaHHA MPO OCHOBHI Na-
TOreHeTUYHi 0cobnMBOCTI KOPOHaBipycHoI iHbeKUii B gu-
TAYOMY BiLli, HaMbiNbLW 3HAYMMI enigemionoriyHi MOMeHTH
iHbikyBaHHA Bipycom SARS-CoV-2, mexaHi3mu po3BUTKY
BiANOBIQHOI peaKLUii BPOAXKeHOI 1 afanTUBHOI iIMyHHOI Cu1C-
TEMM MaKpOOpPraHiamy Ha iH}iKyBaHHA Ta NpPodinakTUyHi i
TepaneBTUYHI CTpaTerii, CNPAMOBaHi Ha NOJONAHHA LbOro
iHbeKuiiHoro npouecy.

AIK KepiBHUK OMoOpHOI Kadenpu, NpeaMeTHOI KoMmicii 3
avcumnniin «Megiatpia» npodecop O.€. Abatypos 6Gpas
aKTVBHY y4acTb Y po3pobLi TMMOBKX HaBUYaNbHKX MPOrpam,
OCBITHIX CTaHZAPTIB Ta KNiHIYHMX NPOTOKOAIB, WO BU3HaYa-
I0Tb CyyacHi nigxoam [0 NiAroTOBKY NikKapiB i HagaHHA Me-
OWYHOT [OMOMOTY BiTAM B YKpaiHi.

TpmBanuin yac BiH 3anyyaBca ekcrnieptom MO3 YkpaiHu
LOAO0 PO3POOKM CyyaCHNX TEXHOSOTI AiarHOCTUKN Ta NiKy-
BaHHA XBOPO6 AUTAYOrO BiKY, € uneHoM Acouiauii neaiaTpis
YKkpaiHu, ronosoto Acouialii AUTAYMX racTPOEeHTePONoriB
[IHiNponeTpoBCbKOT 0651aCTi, FON0BOI NPOGIEMHOI KOMICIT
«300poB’A MaTepi Ta ANTUHW» [JHINPOBCHKOro Aep»aBHOro
MeONYHOrO yHiBepCuTeTY.

BannBoto cknagoBoto NOro AiAnbHOCTI € nonynapusauisa
npuHumnia 5M-megnumum (MporHoctuyHocTi (Predictive);
MpodinaktnuHocTi (Preventive); MepcoHanisauii (Persona-
lized); MapTncmnaTueHocTi (Participatory) Ta MpeymsinHocTi
(Precision)), Wwo iHTerpoBaHi B KOHLENTyanbHy apXiTeKTypy
CUCTEMU MIATPUMKU NPUAHATTA KNiHiYHKX piweHb (clinical
decision support systems — CDSS) Disease Clearance cepep,
nNpakTU4HMX nikapie. lig MOro KepiBHUUTBOM perynapHo
NPOBOAATLCA HAYKOBO-NPaKTUUHI KoHbepeHLii, lKonu-ce-
MiHapW Ta OCBITHI 3ax0Au AnA negiaTpis, CiMENHUX NiKapis,
OVTAYMX raCTPOEHTEPONOriB Ta iHWNX daxiBLiB.

3aBaAkM oro GaraTopiyHii pefakTopCbKiln AiAnbHOCTI
CYTTEBO NiABULLMBCA HAaYKOBUI PiBEHb YKPaTHCbKMX Nepia-
TPUYHKX BUAAHD, WO CNPUANO PO3BUTKY akafeMiyHOl Kysb-
TYpW Ta NOLIMPEHHIO CYYaCHMX HayKOBUX 3HaHb cepef me-
OWNYHOI CMiNbHOTN.

JepxaeHe ma mixkHapooHe 8U3HAHHSA

Pe3ynbtati dyHAaMeHTaNnbHUX HayKOBUX [OCiIOXEHb
npodecopa O.€. AbaTypoBa BUKOPUCTAHO LA CTBOPEHHSA
YMCIEeHHMX YHiIdIKOBaHMX NPOTOKONIB NiKyBaHHA i cnocTe-
peXeHHs AiTen i NigniTkie 3 xBopobamu OpraHiB AUXaHHS,
TPaBNEHHA Ta IMYHHUMU PO3NlagaMu.

3a HaykoBi pocArHeHHA B ranysi nepiatpii O.€. Abaty-
poB HaropomkeHuin MNMouyecHnmn rpamotamm MiHicTepcTBa
OXOPOHW 300pOB'A YKpaiHu, mepa [JHinponeTpoBCbKa, MNo-
aakammn MiHictepcTea oxopoHu 340p0oB’A YKpaiHu, Acouiauii
negiatpis YKpaiHu, pektopa yHiBepcuteTy, NoyecHoio rpa-
MOTOI0 3a KHUTY «Xnamigio3s y aiter», mefanio 3a 3aciyru
nepeg mictom JHinponeTpoBCbKOM.

Mae iHgekc lipwa 3a Google Scholar — 23, oguH i3 Hait-
BULLMX Cepef BUeHUX-NefiaTpiB KpaiHu.

JTloduHa, Yaumens, HacmasHuk

Monpwu 3HauHi HayKoBi Ta NPodECiiHI AOCATHEHHA, KOe-
rv Ta yYHi Hacamnepep Bif3HauyaloTb NOACbKI AKOCTI Onek-
caHapa €BreHoBMYa — BUWCOKY iHTENIreHTHICTb, [O6PO-
3UYNIMBICTb, NPUHLMMNOBICTb, NPaLetobHICTb Ta FOTOBHICTb
niaTPMMaTL MOSTOAMX HaYKOBLiB.

[lna 6araTbox MOKOMiHb JiKapiB BiH CTaB He NuLIe Ha-
YKOBMM KEPIiBHNKOM Y/ BUKNAZayeMm, a CrpaBXHiM HacTaB-
HUKOM, KNI dopmye nNpodecinHMin CBITOrNAL, NPULLENIIOE
KYNbTYpY HayKOBOIO MWUC/IEHHA Ta BUMTb BifnoBidanbHOCTI
nepep naui€eHTOM i CycnifibCTBOM.

Came 3aBAAKM TakMM 0cobmcTocTAM 36epiraloTbCa Hal-
KpalLli Tpaauuii yKpaiHCbKoi MeAUYHOI LKoY Ta 3abe3neuy-
€TbCA i NoJanbLwnii PO3BUTOK.

Mpodecop OnekcaHpp €BreHinosny AbaTypoB Hane-
XNTb 4O KOFrOPTW BUEHUX, YA JiANbHICTb CYyTTEBO BIIMHYNA
Ha PO3BMTOK Cy4yacHOI yKpaiHCbKOI negiaTpii, MegnyHoI Ha-
yKu 1 ocsitn. Mloro GaratopiuHa npaus ctana npuknagom
Bi44aHOro CYXiHHA MeAWLUMHI, HayLi Ta CycninbCTBay.

CTBOpEeHa HMM HayKOBa LIKOSA, YNCSIEHHI YUYHi, Barommm
HayKoBUIA JOPOOOK i BNPOBaZKeHi B MPAKTUKY pe3ynbTaTu
JOCNigXeHb € HafiHUM GyHAAMEHTOM A/ MoAasblioro
PO3BUTKY NefiaTprnyHoi HayKu B YKpaiHi. CborogHi igei npo-
decopa O.€. AbaTypoBa NPOLOBXKYIOTb XNUTW Y NpaLsaX Noro
YYHiB Ta NOC/iOBHNKIB, @ NIOro BHECOK Y MiArOTOBKY Nikapis
i HayKOBLiB 3a/MLIAETbCA BaXKNIMBOIO CKI1AJ0BOI PO3BUTKY
HaLiOHaNbHOI CUCTEMY OXOPOHY 340POB'A.

lOBinen npodecopa OnekcaHapa €BreHoBuYa AbaTty-
poBa — Le Harofa BUC/IOBUTU WKPY BAAYHICTb 3a H6araTo-
piyHy caMmOBiAAaHy NpaLto, HayKoBe NifgepCcTBO Ta Barommm
BHECOK y GOpMyBaHHA Cy4aCHOro obnmyysa yKpaiHCbKOT
negiarpii.

YuHi, Koneau, cniepo6imHuKu kagpedopu
nediampii 1 ma meduyHoi 2eHemuKu
AHinpoecbko20 depxasHo20 MedU4Ho20
yHieepcumemy i aca hediampuyHa
2pomadcebKicme [JHinponemposwunu M
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