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Predictors of prolonged mechanical
ventilation following tetralogy of Fallot repair:
a multivariable analysis of preoperative cyanosis
and infraoperative factors

Abstract. Background. Tetralogy of Fallot (TOF) is the most common cyanotic congenital heart defect. Despite
a dramatic reduction in early postoperative mortality, postoperative prolonged mechanical ventilation (PMV) con-
tinues to be a major determinant of morbidity, intensive-care utilization of resources, and midterm right-ventricular
performance. Recognizing preoperative and intraoperative predictors of PMV may assist in the refinement of fast-
track extubation pathways. The purpose was to examine whether preoperative markers of cyanosis (oxygen satura-
tion, hematocrit) and intraoperative variables (aortic cross-clamp (ACC) time, cardiopulmonary bypass time) are
associated with PMV  after primary intracardiac repair of TOF. Materials and methods. In this single-center, ret-
rospective cohort of 46 consecutive children (median age 3.0 years, range 0.1—17) who underwent primary complete
TOF repair, PMV was defined a priori as postoperative invasive ventilation > 24 h. Groups were compared using the
Mann-Whitney U test and Fisher exact test, and Spearman rank correlation quantified continuous associations with
ventilation duration. Because of the small number of outcome events, the primary multivariable model used Firth
penalized logistic regression with preoperative SpO, and ACC time as pre-specified covariates; standard maximum-
likelihood logistic regression was reported as a sensitivity analysis. Discrimination was assessed using the area under
the receiver operating characteristic curve (AUROC), with 95% confidence intervals (CI) estimated from 1,000
bootstrap resamples. Results. PMV was used in 10 of 46 patients (21.7 %). Patients with PMV had lower preoperative
SpO, (median 74 vs 88 %, p = 0.020) and a longer ICU stay (median 9 vs 4 days, p < 0.001). Ventilation duration
correlated inversely with preoperative SpO, (Spearman p = —0.38, p = 0.009) and positively with cardiopulmo-
nary bypass time (p = 0.32, p = 0.031); the correlation with ACC time was weaker and not statistically significant
(p = 0.24, p = 0.115). In the Firth multivariable model, each 10 % absolute decrease in preoperative SpO, was as-
sociated with an adjusted odds ratio (OR) of 1.78 (95% CI 0.97—3.26), whereas ACC time was not independently
associated (per 10-min OR 1.07, 95% CI 0.79—1.44); the combined-model AUROC was 0.74 (95% CI 0.59—0.91).
In the unpenalized sensitivity model, the SpO, association reached statistical significance (per 10 % decrease OR
2.03, 95% CI 1.03—4.00). Conclusions. Lower preoperative oxygen saturation was the most consistent predictor of
PMYV after TOF repair, whereas intraoperative ischemic time showed a weaker, non-independent signal. Given the
limited sample size and event count, these findings are hypothesis-generating and require validation in larger, prefe-
rably multicenter, cohorts.

Keywords: retralogy of Fallot; prolonged mechanical ventilation; preoperative cyanosis; cardiopulmonary bypass;
aortic cross-clamp; pediatric cardiac surgery; fast-track extubation; Firth penalized regression
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Introduction

Tetralogy of Fallot (TOF) is the most common cy-
anotic congenital heart disease, accounting for 7—10 %
of all congenital heart defects [1, 2]. Contemporary surgi-
cal correction achieves over 90 % survival at three decades
but still carries meaningful perioperative morbidity [1, 3].
Internationally, the timing of repair varies: most resource-
rich centers operate at 3—12 months of age, whereas many
other programs treat children at older ages. The duration of
postoperative invasive mechanical ventilation has emerged
as one of the most actionable performance measures in the
modern perioperative pathway, because it is tied to intensive
care and hospital length of stay and resource use, and is in-
dependently associated with worse long-term right ventricu-
lar remodeling and exercise tolerance after TOF repair [4].

Several investigators have examined predictors of post-
operative respiratory failure after TOF repair, with hetero-
geneous findings that reflect differences in cohort age, surgi-
cal technique, and the definition of prolonged mechanical
ventilation (PMV). Egbe et al., in a cohort of 97 infants,
found that age and weight at surgery independently pre-
dicted intensive-care morbidity, with a median ventilation
time of 19 hours [5]. In a more recent series of late TOF re-
pairs, markers of right-ventricular outflow tract obstruction
and lower baseline arterial oxygen saturation correlated with
ventilation duration [6]. In a single-institution series of 170
TOF repairs, low preoperative oxygen saturation and high
hematocrit were significantly associated with both PMV
(> 24 h) and an overall complicated postoperative course
[7]. By contrast, Mehmood and colleagues [8] found no in-
dependent association between bypass or cross-clamp time
and ventilation duration after multivariable adjustment in a
heterogeneous cohort of 413 children. Certain populations,
such as TOF with pulmonary atresia and major aortopul-
monary collaterals, are particularly prone to protracted res-
piratory failure, for which delayed sternal closure is the most
reliable predictor [9].

The physiological basis for the influence of preopera-
tive cyanosis on postoperative ventilation is well described.
At the onset of cardiopulmonary bypass (CPB), the chroni-
cally hypoxemic myocardium and pulmonary vascular bed
are susceptible to reoxygenation injury, and randomized
trial evidence indicates that hyperoxic CPB worsens oxida-
tive stress and the inflammatory response in cyanotic chil-
dren compared with controlled normoxic perfusion [10, 11].
Experimental and clinical data further show that chronic
hypoxemia depletes high-energy phosphates, rendering
the cyanotic heart more vulnerable to post-bypass dysfunc-
tion than normoxic controls [11, 12]. Longer aortic cross-
clamp and bypass times integrate surgical complexity and
ischemia-reperfusion burden (ACC) and have been associ-
ated with junctional ectopic tachycardia, low cardiac output
syndrome, and longer ventilation across diverse pediatric
cardiac surgical populations [13—17].

Despite this literature, the relative contribution of pre-
operative cyanosis and intraoperative ischemic time remains
incompletely defined within a single, integrated multivari-
able framework in TOF patients, particularly outside high-
volume Western infant programs and beyond early child-
hood. To evaluate the hypothesis that lower preoperative

arterial oxygen saturation (SpO,) and longer aortic cross-
clamp time are associated with PMV (> 24 h) after intra-
cardiac repair of TOF, we performed a retrospective, single-
center analysis of consecutive primary TOF repairs. Given
the modest cohort size, the analysis was framed a priori as
hypothesis-generating.

Materials and methods
Study design and setting

This single-center retrospective observational cohort
study was conducted at the Al-Najaf Center for Cardiovas-
cular Surgery and Cardiac Catheterization in Iraq between
January and December 2025. The study was performed in
accordance with the principles of the Declaration of Hel-
sinki (2013 revision), and reporting followed the STROBE
statement for cohort studies, including a participant flow
diagram (Fig. 1). The Medical Ethics Committee at the
Faculty of Medicine, Jabir Ibn Hayyan University for Medi-
cal and Pharmaceutical Sciences (issue No. 3039, May 21,
2026) approved the protocol; informed consent was waived
because the dataset was retrospective and de-identified.

Patients

Eligible participants were children undergoing TOF
repair during the study period. Inclusion criteria were:
1) a first complete surgical repair performed on cardio-
pulmonary bypass (ventricular septal defect closure and
right-ventricular outflow tract relief, with or without a
transannular patch); 2) an available measure of postopera-
tive ventilation duration. Patients with TOF and pulmo-
nary atresia, TOF with absent pulmonary valve, TOF with
major aortopulmonary collateral arteries (MAPCAs), and
those undergoing palliative surgery only were excluded
because of the established, distinct respiratory morbidity
of those subgroups. Of 63 children assessed for eligibility,
17 were excluded, and 46 met the inclusion criteria and
formed the analysis cohort (Fig. 1).

Variables and definitions

Collected variables comprised age at repair, body weight,
and the most recent preoperative SpO, on room air mea-
sured by transcutaneous pulse oximetry at the last preope-
rative encounter. When multiple preoperative values were
available, the lowest documented SpO, was used, as this
reflects the most severe baseline desaturation; when satura-
tion had been recorded as a range, the lowest value in the
range was used. Hematocrit was the most recent preope-
rative laboratory value. Intraoperative variables were aortic
cross-clamp time and total CPB time (minutes). Postope-
rative variables were the duration of invasive mechanical
ventilation (hours) and the intensive care unit (ICU) length
of stay (days).

The primary outcome, PMV, was defined a priori as
postoperative invasive ventilation > 24 hours. This cut-off is
consistent with pragmatic definitions used in other pediatric
cardiac surgical cohorts [5, 7] and separates early-extuba-
tion pathways (within 24 hours) from extended ICU support.
Ventilation duration was measured from ICU admission un-
til the first successful extubation; if no reintubation occurred
within 24 hours of extubation, the episode was counted as a

6 3A0POB 9 AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)
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single continuous ventilation episode. Preoperative cyanosis
was defined as SpO, < 85 % on room air, consistent with
thresholds used in the pediatric cardiac surgical literature
[15]. Polycythemia was defined as hematocrit > 55 %.

Statistical analysis

Source records contained heterogeneous free-text en-
tries (e.g., ventilation and ICU durations expressed in mixed
hour/day formats, saturations recorded as fractions or as
ranges) that were resolved to standardized numeric values
prior to analysis according to pre-specified rules (durations
converted to a common unit, fractional saturations inter-
preted as percentages, and ranges reduced to their lowest
value). Following this standardization, the core predictors
(preoperative SpO,, ACC time, CPB time) and the primary
outcome were available for all 46 patients and thus the mul-
tivariable analysis used the full cohort without imputation.
Number of patients contributing to each secondary analysis
is presented in the results.

Continuous variables are given as median (interquartile
range, IQR) and categorical variables as number and per-
centage. Nonparametric methods were used throughout due
to the small sample size and skewed distribution of duration
of ventilation. These included the Mann-Whitney U test for
continuous variables, the Fisher exact test for categorical
variables and the Spearman rank correlation (p) for con-
tinuous associations with duration of ventilation.

The primary multivariable model was fitted with Firth
penalized logistic regression reducing small-sample bias
and robustness to separation due to 10 outcome events only,
with preoperative SpO, and ACC

weight at repair were 3.0 years (IQR 1.6—5.0; range 0.1—17)
and 12.5 kg (IQR 11.0—17.8), respectively. Median preope-
rative SpO, was 85.5 % (IQR 72.2—92.8) and median hema-
tocrit 42.2 % (IQR 37.1—48.6); 22 of 46 patients (47.8 %)
met the cyanosis definition (SpO, < 85 %). Median ACC
time was 97 min (IQR 75—106) and median CPB time was
138 min (IQR 116—156). The median postoperative ICU
stay was 5 days (IQR 3.0—7.0). Baseline characteristics
stratified by PMYV status are summarized in Table 1.

Ouicome

PMV (> 24 h) was used in 10 of 46 patients (21.7 %),
with a median ventilation duration of 84 hours (IQR 54—96;
maximum 144 h) in this subgroup. The remaining 36 pa-
tients were extubated within 24 hours, with a median venti-
lation time of 2.8 hours (IQR 2.0—4.5).

Univariate predictors of PMV

Patients with PMV had a significantly lower preopera-
tive SpO, (median 74 vs 88 %, p = 0.020) than those without
PMV (Table 1). Differences in ACC time (100 vs 97 min,
p=0.26), CPB time (149 vs 130 min, p = 0.23), hematocrit,
age, and weight did not reach statistical significance. The
clinical relevance of PMV was reflected in a markedly longer
ICU stay (median 9 vs 4 days, p < 0.001).

In dichotomized analyses (Table 2), preoperative cya-
nosis (SpO, < 85 %) was present in 70 % of PMV patients
versus 41.7 % of non-PMYV patients (unadjusted OR 2.97,
95% CI 0.71—-12.38; p = 0.16), and CPB > 120 min in 90
versus 58.3 % (OR 4.57, 95% CI 0.72—28.80; p = 0.13).

time entered as two pre-specified co-

variates (about 5 events per variable).
Adjusted odds ratios (ORs) with 95%
confidence intervals (Cls) were pre-

Children undergoing surgery for tetralogy of Fallot
at the Al-Najaf cardiac centre (January-December 2025)

assessed for eligibility (n = 63)

sented per unit and rescaled to clini-
cally interpretable increments (per
10 % absolute decrease in SpO,; per
10-minute increase in ACC time). A
standard maximum-likelihood logis-
tic regression was conducted as a sen-
sitivity analysis. We evaluated model

Excluded (n = 17)
* TOF-pulmonary atresia (n = 6)
* TOF-absent pulmonary valve (n = 3)
¢ TOF-MAPCAs (n = 4)
* Palliative surgery only (n = 4)

v

discrimination using the area under
the receiver operating characteristic
curve (AUROC) with 95% CIs based
on 1,000 bootstrap resamples. For-

Primary complete on-pump TOF repair with a
documented postoperative ventilation duration

(n = 46)

mal calibration testing (e.g., Hosmer-
Lemeshow) was not performed due
to the small number of events. All

/

N\

tests were two sided and p < 0.05 was
considered significant. The analyses
were conducted in Python 3.12 (pan-
das, SciPy, statsmodels, scikit-learn).

Non-prolonged ventilation
(=24h)
n = 36 (78.3%)

Prolonged mechanical
ventilation (> 24 h)
n =10 (21.7%)

Firth estimation was implemented
using penalized maximum likelihood.

/

Results
Cohort characteristics

Complete predictor data (SpO2 and aortic cross-clamp time)
available in all 46 patients; included in the

multivariable analysis (events = 10)

Forty-six patients met the inclu-

sion criteria. The median age and

Figure 1. STROBE participant flow diagram
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Polycythemia (hematocrit > 55 %), ACC > 90 min, and
infant age (< 1 year) showed direction-consistent but non-
significant associations with PMV in this small cohort.

Continuous correlation with ventilation
duration

When ventilation duration was analyzed as a continuous
outcome, Spearman correlations showed a graded inverse
relationship with preoperative SpO, (p = —0.38, p = 0.009)
and a positive relationship with CPB time (p = 0.32,

p = 0.031). The correlation with ACC time was in the ex-
pected direction but weaker and not statistically significant
(p = 0.24, p = 0.115). No significant correlation was ob-
served for age (p = —0.05, p = 0.74), weight (p = —0.04,
p=0.81), or hematocrit (p =0.17, p=10.26). ACC and CPB
times were strongly collinear (p = 0.90).

The relationships between the two intraoperative dura-
tions and ICU stay are shown in Fig. 2, 3, and the corre-
sponding effect sizes for ICU outcomes are summarized in
Fig. 4.

Table 1. Baseline demographic, clinical, and operative characteristics of the cohort,
stratified by PMV (> 24 h)

Variable g":zaé; N(zn;l;l\él)\l ( nP:IIYo) p-value
Age, years 3.0 (1.6-5.0) 3.0 (1.9-5.2) 2.4 (1.3-4.1) 0.46
Weight, kg 12.5(11.0-17.8) 13.0 (11.0-18.0) 11.5 (10.2-13.0) 0.39
Preoperative SpO,, % 85.5 (72.2-92.8) 88.0 (78.5-93.2) 74.0 (70.0-84.2) 0.020
Hematocrit, % 42.2 (37.1-48.6) 42.1 (37.4-47.5) 43.4 (37.0-49.1) 0.70
ACC, min 97 (75-106) 97 (72-105) 100 (92-110) 0.26
CPB, min 138 (116-156) 130 (109-162) 149 (134-151) 0.23
ICU stay, days 5.0 (3.0-7.0) 4.0 (3.0-5.2) 9.0 (7.2-9.8) < 0.001
Mechanical ventilation, h 3.0 (2.0-24.0) 2.8 (2.0-4.5) 84 (54-96) < 0.001

Notes: values are given as median (IQR); p-values from the Mann-Whitney U test.

Table 2. Categorical clinical and operative predictors of PMV (univariate analysis), n (%)

Predictor (nP:II¥ 0) N(zn;l;l\él)v (95?/oRCI) p-value
Preoperative SpO, < 85 % 7 (70.0) 15 (41.7) 2.97 (0.71-12.38) 0.16
Hematocrit > 55 % 2 (20.0) 2 (5.6) 4.06 (0.60-27.33) 0.20
Age < 1 year 1(10.0) 3(8.3) 1.51 (0.20-11.67) 1.00
ACC > 90 min 7 (70.0) 21 (58.3) 1.54 (0.37-6.44) 0.72
CPB > 120 min 9 (90.0) 21 (58.3) 4.57 (0.72-28.80) 0.13

Notes: p-values from the Fisher exact test; ORs with 95% CIs computed with a 0.5 continuity correction.

Spearman p = 0.30, p = 0.044
n =46
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Figure 2. Scatter plot of CPB time versus ICU stay
(log scale). Each point represents one patient;
the dashed line shows the fitted trend

Figure 3. Scatter plot of ACC time versus ICU stay
(log scale). The positive trend is comparable to that
for bypass time
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Multivariable logistic regression

In the multivariable model, both preoperative SpO,
and ACC time were included for all 46 patients (10 events).
Lower preoperative SpO, was associated with PMV in the
primary Firth penalized model (per 10 % absolute decrease,
adjusted OR 1.78, 95% CI 0.97—3.26; p = 0.06), but ACC
time was not independently associated (per 10-minute in-
crease, adjusted OR 1.07, 95% CI 0.79—1.44; p = 0.65)
(Table 3). In the unpenalized sensitivity analysis, the associ-
ation with SpO, was slightly stronger and became significant
(per 10 % decrease, OR 2.03, 95% CI 1.03—4.00; p = 0.04),
while ACC remained non-significant (per 10-minute in-
crease, OR 1.07, 95% CI 0.78—1.47). The combined model
discriminated PMV with an AUROC of 0.74 (95% C10.59—
0.91), similar to SpO, alone (AUROC 0.74) and better than
ACC alone (AUROC 0.62). The absence of an independent
contribution of ACC time and its strong collinearity with
CPB time (p = 0.90) indicate that pre-operative oxygena-
tion, not intra-operative ischemic time, was the dominant
predictor in this cohort.

Postoperative course

Major postoperative events in the PMV group included
low cardiac output syndrome, junctional ectopic tachycardia,
vasodilatory shock, transient phrenic

significantly associated with PMV in univariate analysis, in-
versely correlated with duration of ventilation, and was the
dominant covariate in multivariable analysis. In the model
without penalty, each 10 % absolute reduction in preope-
rative SpO, almost doubled the odds of PMV. In contrast,
ACC time was not independently associated with the out-
come in the expanded cohort, and CPB time only weakly
positively correlated with ventilation time and ICU length
of stay.

Preoperative cyanosis and postoperative
ventilation

Our finding that lower preoperative SpO, is associated
with prolonged ventilation after complete TOF repair is con-
sistent with several previous studies. Prolonged ventilation,
prolonged ICU stay, and major adverse events after TOF re-
pair were predicted by low preoperative oxygen saturation,
high hematocrit, and low pulmonary annulus Z-score, ac-
cording to Ergiin et al. [7]. In a more focused analysis of
children with TOF, chronically low preoperative saturation
was associated with a higher incidence of PMV and lower
tolerable postoperative left-atrial pressure, suggesting that
the chronically hypoxic lung and right ventricle have less
reserve to accommodate the volume and pressure shifts of

nerve palsy, septic shock and one in-
hospital death from acute respira-
tory deterioration. In patients without
PMYV, the most frequent events were
transient rhythm disturbances (com-
plete or transient heart block and junc-
tional rhythm) that resolved without
permanent pacing. The clinical im-
portance of this outcome is further un-
derscored by the higher frequency and
severity of early postoperative events in
the PMYV group.

Discussion
In this single-center cohort of 46

CPB time: % change in ICU stay per +10 min |
ACC time: % change in ICU stay per +10 min L
CPB time: OR for prolonged ICU (>7 d) per +10 min

ACC time: OR for prolonged ICU (>7 d) per +10 min

- 5.1% (-4.7-15.8)

5.5% (-6.7-19.3)

D@ 12(10-16)

{ @ 12(09-16)

T l T T T T
-5 0 5 10 15 20

Effect size (percentage change or odds ratio per +10 min)

children undergoing primary TOF
repair, ~ 1 in 5 required prolonged
mechanical ventilation (> 24 hours).
Preoperative SpO, was the most sta-
ble predictor of the outcome. It was

Figure 4. Forest plot of effect sizes for operative times in relation
to ICU outcomes. For continuous ICU stay, estimates are the percentage
change per 10-minute increase in operative time; for prolonged ICU stay
(> 7 days), estimates are OR per 10-minute increase.

Horizontal bars are 95% CI

Table 3. Firth penalized multivariable logistic regression for PMV (n = 46; events = 10).
Model AUROC =0.74 (95% CI 0.59-0.91)

Adjusted OR

Predictor B (SE) (95% Cl) p-value
Preoperative SpO, (per 1 % decrease) 0.057 (0.031) 1.06 (1.00-1.13) 0.06
ACC (per 1 min increase) 0.007 (0.015) 1.01 (0.98-1.04) 0.65

Per 10 % absolute decrease in SpO,

- 1.78 (0.97-3.26) -

Per 10-minute increase in ACC time

- 1.07 (0.79-1.44) -

Notes: p — penalized log-odds coefficient; SE — standard error. Rescaled per-10-unit estimates are de-
rived from the same model for clinical interpretability. In the unpenalized (maximum-likelihood) sensiti-
vity model, the SpO, association reached significance (per 10 % decrease OR 2.03, 95% CI 1.03-4.00,

p =0.04).
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TOF repair [15]. Mechanistically, chronic hypoxemia leads
to depletion of high-energy phosphates and increased dys-
function during cardioplegic arrest [12]. Oxidative stress and
inflammatory response caused by the abrupt reoxygenation
at CPB initiation are attenuated by controlled normoxic
perfusion in randomized trials [10, 11]. These converging
lines of evidence support the use of preoperative SpO, as a
biologically based prognostic marker rather than simply a
proxy for disease severity.

ACC and CPB time as integrators
of ischemic burden

In contrast to the preoperative signal, intraoperative
ischemic time was not an independent predictor of PMV
in this cohort. Although prolonged cross-clamp and bypass
times are biologically plausible contributors to postopera-
tive respiratory and cardiovascular dysfunction — through
junctional ectopic tachycardia and low cardiac output syn-
drome, both of which delay weaning [13, 14, 17], — the
association we observed was weak (ACC: p = 0.24 with
ventilation duration, p = 0.115) and did not persist after
adjustment. This is consistent with the 413 patient analysis
of Mehmood and colleagues, who found no independent
effect of CPB time on ventilation days [8]. Two features of
our data temper any causal interpretation: ACC and CPB
times were strongly collinear (p = 0.90), so their indi-
vidual effects cannot be reliably separated in a small sam-
ple. Cross-clamp time may still serve as a more proximate
marker of ischemic burden than total bypass time [17], but
the present cohort does not provide independent support
for that hypothesis.

Implications for clinical management

If corroborated in larger studies, these observations
would carry three tentative implications. First, fast-track
extubation pathways [4, 18, 19] could incorporate explicit
risk stratification based on preoperative oxygenation, with
cyanotic patients (SpO, < 85 %) directed from ultra fast-
track to standard fast-track protocols. Second, controlled
normoxic initiation of CPB [10, 11] may be preferable in cy-
anotic children. Third, performing complete repair as early
as is appropriate would limit cumulative exposure to chronic
hypoxia [3, 4]. Because the intraoperative-time associations
were weak and not independent, we do not recommend
using cross-clamp or bypass time as standalone stratifiers
based on these data.

Strengths and limitations

Strengths of this study include a clinically meaning-
ful, pre-specified PMV definition aligned with previous li-
terature [5, 7], appropriate non-parametric methods for
the skewed ventilation duration distribution, an a priori
parsimonious model that respected events-per-variable
constraints, and the use of Firth penalized regression with
bootstrap-based discrimination to guard against small-sam-
ple bias and separation.

Several limitations should be acknowledged. First, the
sample size (n = 46) and, in particular, the small number
of outcome events (10) yield an events-per-variable ratio
of about five, wide confidence intervals, and estimates

that remain unstable; Firth penalization mitigates but
does not eliminate this limitation, and the multivariable
results should be regarded as hypothesis-generating rather
than confirmatory. Second, the single-center, retrospec-
tive design limits external validity and introduces potential
selection and information biases; the findings are not yet
suitable for direct clinical application and require pro-
spective validation. Third, although the core predictors
were complete for all 46 patients, some were reconstructed
from heterogeneous free-text records, and preoperative
SpO, was occasionally documented as a range (for which
the lowest value was used), which may introduce measure-
ment error or misclassification. Fourth, secondary vari-
ables that plausibly influence ventilation — vasoactive-
inotropic score, surgical technique (transannular patch
vs valve-sparing repair), and pulmonary annulus Z-score
[20—22] — were incompletely captured and could not be
adjusted for, resulting in residual confounding. Finally,
no external validation cohort was available, and formal
calibration testing was not performed due to the limited
number of events.

Conclusions

In this single-center cohort of 46 children undergoing
primary intracardiac repair of tetralogy of Fallot, lower
preoperative oxygen saturation was the most consistent
predictor of prolonged mechanical ventilation, with a gra-
ded inverse association across the continuous ventilation-
duration scale and a dominant role in the multivariable
model (per 10 % absolute decrease in SpO,, adjusted OR
1.78, 95% CI 0.97—3.26 by Firth penalization and 2.03,
95% CI 1.03—4.00 in the unpenalized model). Intraopera-
tive ischemic time showed only a weak, non-independent
signal, and the combined model achieved acceptable dis-
crimination (AUROC 0.74, 95% CI 0.59—0.91). Confi-
dence intervals were wide, and the event count was small,
so these findings are hypothesis-generating and should not
yet guide clinical decisions. If confirmed in larger cohorts,
they would support both earlier complete repair to limit cu-
mulative cyanosis exposure and preoperative-oxygenation-
based stratification within fast-track extubation pathways.
Larger prospective, preferably multicenter, studies incor-
porating standardized vasoactive-inotropic scoring, surgi-
cal technique, and pulmonary annulus Z-score are needed
to refine these estimates and develop a clinically useful risk-
prediction tool.
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MpeAVKTOPU TPMBAAOT LUTYYHOT BEHTUASILIT AereHb nicAs Kopekuii TeTpaau OaAno:
6aratoBUMIPHUA GHAAI3 NepeAOnepPaLiMHOroO LiHO3Y TA IHTPAONEePALiMHUX YUHHUKIB

Pesiome. Akryanbnicts. Terpaga ®amio (T®) e Haiinommpe-
HIIlIOIO 1IaHOTMYHOIO BPO/DKEHOIO Banolo cepiist. HesBaxarouu
Ha CYTTEBE 3HWXKEHHSI PaHHBOI IMiC/IsIONepaliiiHOl JeTaJbHOCTI,
nicasionepaliiiHa TpuBaia 1TydyHa BeHTUsiUist JereHb (TLLBJT)
3aTMILIAETHCS] BAXIUBUM (haKTOPOM, 1110 0OYMOBITIOE 3aXBOPIOBA-
HIiCTb, BAKOPUCTAHHS peCcypciB iHTEHCUBHOI Tepartii Ta (hyHKIIOo-
HYyBaHHSI IPABOTO LIUTYHOUKA B CEPeIHbOCTPOKOBIii MEPCIIEKTUBI.
PosnizHaBaHHSI mepenornepaliiHuX Ta iHTpaomnepauiiiHuX Ipe-
nukropis TLLBJI moxe crnipusaT BAOCKOHAJIEHHIO MPOTOKOJIB
paHHbOI ekcTyOartii. MeTa: OLiHUTH 3B’S130K TepeaornepaiiH1x
MapKepiB 1iaHo3y (caTypauis kucHeM (SpO,), piBeHb reMaTOKpu-
Ty) Ta iHTpaornepauiiitHuX MOKa3HUKIB (TPUBATICTb MEpeTUCKAH-
Hs aoptu (TTIA), yac mrydHoro kpoBooOiry) i3 TLUBJI micns
MEePBUHHOI BHYTpilltHbocepiieBoi Kopekuii Td. Marepiaium Ta
METOIM. B 0HOLIEHTPOBE PETPOCHEKTUBHE KOTOPTHE AOCTiIKEH-
Hs1 OyJ10 BKJIIOUeHO 46 miteit (MemiaHa Biky 3,0 poky; nianazon 0,1—
17), IKMM TIpOBeNeHO TepBUHHY MOBHY Kopekitito Td. TLIBJI
anpiopi BU3HAYANIN SIK ITiCJIsIONIepalliiiHy iHBa3MBHY BEHTWISILIIIO
JIeTeHb TPUBAJICTIO MOoHAaM 24 roa. [pynu nopiBHIOBaIM 3a AOMO-
moroto U-kputepito ManHa — YiTHi it TouHoro tecty Qimnepa, a
paHroBy KopeJsiito CriipMeHa BAKOPUCTOBYBAIM TSI KUTbKICHOT
OLIIHKY Oe3MepepBHUX acolialliil i3 TpuBaIicTIO BeHTHIsIii. Ye-
pe3 HeBEJIMKY KiJIbKiCTh BUITQ[KiB y MEPBUHHINM OaraTOBUMipHiii
MOjIeJli 3aCTOCOBYBAJIU JIOTiCTUYHY perpecito Dipra 3i mrpadHOI0
(dynkuiero, i3 SpO, i TIA ax 3aznaneriib BUSHAYEHUMHU KOBa-
piatramu. CTaHOApTHY JIOTICTUUHY pPETpecilo 3 MaKCUMAaJbHOIO
MpaBAOMNONiOHICTIO OY/J10 HaBeNEeHO SIK aHasli3 YyTJIMBOCTI. Jluc-
KpuMiHalliitHy 3natHicTb ouiHtoBanu 32 AUROC, a 95% nosipui

intepsasiu (A1) BcraHosmoBasiv Ha ocHOBi 1000 MOBTOPHUX BU-
6ipok Metomom Oytcrperna. PesyabTaTn. TILBJI 3actocoBaHo B
10 i3 46 oci6 (21,7 %). Mauientn Ha TIIBJI Maau HIK4Y repe-
onepauiitny SpO, (mMezniana 74 nporu 88 %, p = 0,020) Ta nosie
repedyBaiv y BiJUlJIEHHI iHTEHCUBHOI Tepariii (MeniaHa 9 nporu
4 muiB, p < 0,001). TpuBamicTh BEeHTUIISLIII 0OEPHEHO KOpETIOBaIa
3 nepenonepauiiinoro SpO, (p Crnipmena = —0,38, p = 0,009) Ta
MpsIMO — i3 YACOM ILTYYHOro KpoBoobiry (p = 0,32, p = 0,031);
kopessitist 3 TITA Oyna ciabuioo i CTaTUCTMYHO HE3HAUYYLIOIo
(p=0,24,p=0,115). Y 6aratoBumMipHiit Moaeni Dipra KoxxHe a0-
COJIIOTHE 3HIDKEHHs nepenonepaiiinoi SpO, Ha 10 % acouilosa-
JI0CsI 31 CKOpUTOBaHUM BimHomeHHssM mancis (BL) 1,78 (95% A1
0,97-3,26), Toni sik TI1A He Oyi1a He3alIeXXHUM MPEAUKTOPOM (Ha
koxHi 10 x8: BII 1,07; 95% A1 0,79—1,44); AUROC kombiHOBa-
Hoi mopeti cranoBuia 0,74 (95% 1 0,59—0,91). Y HeuyTuBiii 10
wrpadysannsa moaeni SpO, gpocsraa CTaTUCTUYHOI 3HAYYLIOCTI
(Ha xoxHe 3HKkeHHs Ha 10 %: BLL 2,03 %; 95% J1 1,03—4,00).
BucHoBku. Hiokua mepemomepatiiiiHa carypailiss KMCHEM Oyiia
Haibiab ctabiabHuM npenukropom TIHIBJI micas kopekiii TM,
TOJi SIK TPUBAJIICTh IHTpaoNepaLiifHo1 itemii Masa ciaduiumii i He-
3JIeXKHO He MiATBep/KEeHUI 3B’5130K. BpaxoByioun oOMexeHMit
po3Mip BUOIpKU Ta HEBEIMKY KiJIbKICTb ITOAil, OTpUMaHi pe3yib-
TaTH € TiNOTe30yTBOPIOIOUMMH i TOTPeOYIOTh Bajlifallii B OLIbIINX,
0axkaHO MYJIBTULIEHTPOBUX, KOTOPTHUX JOCIiIXKEHHSIX.
Ki040Bi ciioBa: terpana ®asno; TpuBana ITy4Ha BEHTUIISLIS
JIETeHb; TepeNonepaliiHNi iaHO3; ITYYHWI KPOBOOOIT; Tepe-
TUCKAHHSI aOpTH; OUTAYA KapAioXipyprisl; paHHS €KCTyOallis;
mrpadHa perpecisa Dipra
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6e3 MeHiHriTy B AOHOLUEHUX HOBOHAPOAKEHUX:
KAIHIKO-HenpoBi3yaAi3auiHi 0OCOOAMBOCTI
Ta AudepeHuiauis 3 rinoKCUYHO-iLLeMi4YHOKO
eHuedaronarieto

Pesiome. Axmyaavnicmo. Heonamanshuil cencuc modice cynpogooaucysamucs yepebpanbHoro OuchyHKyieo Hagimo
3a 8idcymHocmi MeHiHeImy, ujo cmeoproe mpyonouli 045 oughepenyianrvroi diaecHocmuiu 3 2iNOKCUMHO-IUEMIYHOI eHle-
hanronamicro. Hedocmamus eusuenicmo KAIHIMHUX | HEUPOBIZYaNi3auiliHuX NPos6ie cencuc-acoyiilosanol yepedparbHol
duchynkyii 6 oHOUWEHUX HOBOHAPOOIICEHUX 3YMOBAIE HeobXiOHicmb ii panHboi dugepenyiauii ma 6uU3HaAUEeHHS XapaK-
mepHUX KAIHIKO-Helpogizyanizauiiinux penomunie. Mema: eusnauumu ii nopiensmu KAiniuni, 1a6opamopHi ma Heii-
pogizyanizauiiini ocooausocmi yepedparbHoi Ouc@hyHKYii 8 OHOUEHUX HOBOHAPOOICEHUX 3 HEOHAMANbHUM CeNnCUCOM
0e3 MeHiHeimy ma einoKCUMHO-iuemMiuHOW enyeparonamicio 6 Ounamiyi neputoeo muchs scumms. Mamepiaau ma
memoou. IIposedeno pempocnekmueghe NOpPiGHAAbHE Ko2opmHue OuHamiune 0ocaioncents 124 donowenux HO6OHapo-
doceHux, eocnimanizoeanux 0o eiddinenHs iHmeHcusHoi mepanii Hogonapoducenux y 2021—2025 poxax. Jo I epynu
6KAt0ueHi 54 dumunu 3 HeOHaManbHUM cencucom be3 merineimy, do Il — 70 HoeoHapodicenux 3 2inOKCU4HO-iteMiuHO
eHyeghanronamiero. Ilpoananizoeano Kainiuni, rabopamopui ma Helpoconoepapiuni nokasHuku Ha 1-wy, 3-miwo i 7-my
006y nepebysanns 6 cmayionapi. Cmamucmu4Huil aHaniz npogoouu i3 3acmocy8aHHAM NapamempuuHux i Henapame-
MPUMHUX MEMOOI8; CMAMUCMUYHO 3HAYYUUMU 68axcaru eiominnocmi npu p < 0,05. Pesyavmamu. Y noéonapodce-
HUX i3 CencUcom 8us61eHo OuHamiunuil xapakmep yepedpanvhoi ducynxuii 3 nepeeacanuam 3oepesiceroi cgidomocmi
il nocmynogum 6iOH06AeHHAM Heepono2iunux ynkuiil. Ha 1-uty 000y scna ceidomicmos peccmpyesanace y 75,9 % dimeil
i3 cencucom npomu 2,7 % npu einokcuuHo-iwemiuniii enuegpasonamii, a Ha 7-my 006y — y 76,1 i 6,7 % 6ionosiono
(p < 0,05). Ha 3-mro doby mpemop cnocmepizcascs é 39,6 % dimeil i3 cencucom npomu 5,7 % npu einokcuuHo-iwemiu-
it enyeghanronamii (p < 0,05). Y epyni cencucy 6io3nauanracs noaumueHa OUHAMIKA CMOKMAAbHO20 PeaeKcy: yacmKa
dimelii 3 020 noenoio gidcymuicmio smenwunacs 3 32,7 % na I-uty 0oy do 5,8 % na 7-my 006y, mooi sik npu einok-
CUMHO-TWeMIYHIT eHuedharonamii Ha 7-my 000y NOBHA 8iOCYMHICMb CMOKMAAbHOR0 pedaekcy 30epiearace y 86,7 %
dimelit (p < 0,05). 3a danumu netipoconoepaii, cmpykmypui 3minu y 6ueasi0i Mop@o@dyHKUioHarbHOI He3pinocmi i/abo
JinsHOK einepexoeenHocmi 6 epyni cencucy eusgasauce y 56,6 % dimeii na 1-uy 006y ma 6 92,3 % — Ha 7-my 000y.
Booduouac pisenv C-peaxmueHoeo 6iaka He MA8 cMamMuCmMu4HoO 3HAYYUWUX Midcepynosux eiominHocmeli. Bucnoeku.
Heonamanvhuil cencuc 6e3 menineimy ¢ 0HOUEHUX HOBOHAPOOICEHUX CYNPOBOOICYEMbCS UepeOpanrbHor OUCQYHKUI-
€10, KAIHIYHULL (heHomUN AK0i I0pI3HAEMbCA 810 iNOKCUUHO-TuemiuHol enyearonamii. lns cencuc-acoyitiosanoi ye-
pebpanvHoi ducynkuyii xapakmepHi Ounamiuni 3minu cgidomocmi, mpemop, nidguujeHa Hepeogo-peghrekmopHa 36y0-
augicms [ nocmynoee 8i0H08AeHHs cCMOKManvHoi Qiyukyii. [loeonane suxopucmaHnts OuUHAMIMHOI He8POA0IYHOT OUIHKU
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il HelipocoHoepagii moxce Oymu KopucHum 04 panHboi dugepenyiayii cencuc-acouitiosanoi yepedbparvHoi ouceyrKuyii

ma einokcuuHo-iulemiuHoi enyegaronamii.

Kimo4oBi ciioBa: cencuc-acouiiiosana enyeganronamis; einokcuuno-iwemiuna enyegparonamisa; 0oHouieHi HOBOHA-
DpoOiceHi; uepebpanrvHa OUChYHKYISL,; uepeopanvii ypalceHHs, HeliponaacmuyHicmy

Bctyn

V cyyacHux ymoBax 60poTh0a i3 CEIICMcOM y HOBOHA-
POKEHUX Tiependavyae KOMIUIEKCHUN, MYJIbTUAMCIUATLII-
HapHUI i OaraToeTamHUi Mimxim, mo ckiuagaeTbes 3i (1)
cTpareriii 3amo0iraHHsI HeOHaTaJIbHil iHbexii, (2) paH-
HbOI JiarHOCTUKM Ta BiAMOBIAHOIO JIiKyBaHHS iH(eKIIii,
(3) pO3yMHOIO MOIAJBIIIOTO CIIOCTEPEXKEHHSI i paHHbO-
ro BTpy4YaHHS JUIS HEMOBIST TIPYMU pU3MKY Ta (4) BAO-
CKOHAJICHUX BTpy4YaHb I ONTHUMi3allii (QyHKIIIOHAIBHOT
pealiniTallil AiTeil 3 HacAiIKaMK Cercucy i 3MiHaMu Heli-
POIIACTUYHOCTI, BKJIIOYHO 3 aJeKBaTHUM JIIKyBaHHSIM
CyIOM, CBOEYACHUM HEHPOXipypriyHUM i OpTONEAUNIHUM
BTPYYaHHSIM, SIKIIO 1I€ MTOKAa3aHO, i MIKIUCLUIIIIHAPHOIO
HiATPUMKOIO TIpU Ie(illiTi MOTOPHOTO, KOTHITUBHOIO i
MOBEiIHKOBOTO PO3BUTKY.

IIpotiec ypaxkeHHSI MO3KY HOBOHAPOIKEHUX Y KOHTEK-
CTi iH(eKIIil HallKpallle OIMMCYEThCSI Ha MPUKJIadi HeOHa-
TaJIbHOI'O MEHIHTITY, KOJM BiIOyBa€ThCs IpsSIME MPOHUK-
HeHHs OakTepili yepe3 remaroeHuedaniyHuii 6ap’ep Ta
iHGinbTpallis neHTpaabHOi HepBoBoi cuctemu (LITHC) [1].
CuctemMHuli OakTepialbHO-3aMaJbHUI MpOLIEC Y HOBO-
HapoKEeHUX 0e3 TPSIMOro GakTepiaJbHOIO BTOPTHEHHS B
LIEHTpaJIbHY HEPBOBY CHCTEMY TaKOX MOXe MPU3BECTH 10
HEiHBa3MBHOTO ypaXkeHHs MO3KY [2], aie nuine HebaraTto
JIOCTIIKEeHb TTOBITOMIISTIOTH IIPO JTOBTOCTPOKOBI HEBPOJIO-
TiYHi HACJiAKM B HEMOBJISIT 3 HEOHATAJIbHUM CEICUCOM
(HC) 3a BimcyTHOCTI MEHIHTITY.

Xoyva TOYHMI MeXaHi3M IIbOTO IIPOIIECy A0Ci He IO KiH-
1151 3pO3yMiIniA, He3piTiCTh TeMaToeHILIeaidHoro 0ap’epa
B HEJIOHOILIEHUX AiTell i 3amajaeHHs, CIIpUYMHEeHe ITaToreHa-
MM, MOXYTh aKTUBYBAaTH MICLIEBY 3allajibHy peaklliio i/abo
CNPUYUHUTY TIPSIME LIUTOKIHOBE MOILKOMXEHHS [3—5].

lomo wmexaHi3My mpuUIycKanaocs, IO 3arajeHHs
MoB’s3aHe 3 iH(EKIiel0 Ta TIMOKCUYHO-IIEMIYHUM T10-
LIKO/IKEHHSIM LIEHTPaJIbHOT HEPBOBOT CCTEMU HOBOHAPO-
JIKEHOTO [6], OCKIIBKH 11i MPOLIECU YACTO B3aEMOIIOB’ I3aHi
i1 31aTHI 3amycKaTh KacKaj TMojii, 1110 MPU3BOJSITH J10 T0-
IIKOIKeHHS MO3KY. Lli momii MoXyTh BimOyBaTHCh OKpPEeMO
a00 B ITOEOHAHHI, 110 JA€ ITiICWIIOBAIILHUI MAaTOTeHHUM
edpext. OmHOYACHO 3 iH(EKIiIMHUM IIPOLIECOM TiIlOKCist/
ileMist TakoxX NPU3BOOUTH OO0 IIpO3allajibHOI aKTHUBALIil
MiKpOTJIii, 110 CYIIPOBOXKXYETHCS T10JATKOBUM BUBLIbHEH-
HSIM 3afajJbHUX LIMUTOKIiHIB [7], rinmepnpoayKilielo aKTUB-
HUX (OPM KHCHIO Ta a30TYy TOLLIO.

Heo0xigHi 11t HopMaabHO1 HEHPOIIACTUYHOCTI TUITU
MiKpOrJii, OKpiM TOro, MOXYTb MEPEXOAUTH B ITPO3arajib-
HUIi CTaH, a MOEAHAaHHS [UX (PaKTOPiB MPU3BOAUTH 0 I10-
LIKO/KEHHST OJIiIrOAEHAPOIIii i/a00 MoJaIbLIOT0 MPUTHI-
YEHHsI TTPOLIECIB T03piBaHHS i Mi€TiHi3allii, TOIIKOKEHHS
aKCOHIB i BTpaTW HEHPOHIB. Y CBOIO 4Yepry, MOETHAHHS
iMYHHOI aKTHMBAaIlii i3 3amajeHHSIM Ha TJIi iH(eKIiifHOro
MPOLIECY MOXEe CIPUUYMHSTH TTOUIKOIKEHHSI MO3KY, SIKUI
PO3BUBAETHCS, i MPU3BOAUTU 0 JOBIOCTPOKOBUX HECIIPU-
SITJIMBUX HACIAKIB [1].

3 orysimy Ha 1ie BUIAJI0CS JOIITbHUM BUBYUTH KJTiHIIHI
0COOJIMBOCTI 3aJTy4eHHSI IEHTPaJTbHOI HEPBOBOI CUCTEMU B
MATOJIOTIYHMI IIPOLIeC MPU TIMOKCUYHO-IIIeMIiYHIl eHIle-
¢amnomarii (I'E) Ta HeoHaTaTbHOMY CeIICHCI, SIKWI TIepeOi-
raB 0e3 03HaK MEHIHTITY, Yy TOCHiTaIi30BaHUX 10 BilmiJIeH-
HS1 iHTeHCUBHOI Teparlii HoBoHapomkeHux (BITH).

Meta po0OTH: BU3HAYUTH i MMOPIBHATH KIIiHIYHI, J1a-
OopaTopHi Ta HelpoBi3dyaizalliliHi OCOOJMBOCTI lLiepe-
OpasbHOI AMCGYHKILT B TOHOIIEHUX HOBOHAPOIKEHUX 3
HEOHATAJTLHUM CerccoM 0e3 MEHIiHTITy Ta TilMOKCUYHO-
ilreMigyHOIO eHIedayoNnaTi€ro B JMHAMILI IIEPIIOTO TYKHS
SKUTTSL.

MarTtepiaAu Ta meToamn

3a oM3aifHOM MOCIIIKEHHSI OYyJIO peTpOCIEKTUBHUM
MOPiBHSIJIBHUM CIIOCTEPEXXHUM 3 aHaJIi30M AUHAMIKMU KJTi-
HIYHMX i MapakIiHiYHUX MOKa3HMKIiB. [aHi oTpumaHi 3i
124 MeauyHUX KapT TOCHiTali30BaHUX A0 BiIIiJIEHHS iH-
TeHcuBHOI Tepamnii HoBoHapomkeHux OKHIT «YepHiBeub-
Ka objlacHa AMTSYa KJIiHiYHA JiKapHi» ynpomoBx 2021—
2025 pokiB, BiiOpaHUX METOOM BUITaIKOBOT BUOIPKH.

Kpumepii 6xodoicenns 6 00cnionceHHs:

1. TecTauiiitauii Bik > 37 TUKHIB i OiJibIIIE.

2. BepudikoBaHuii NiarHO3 HEOHATAJIIBHOTO CETCUCY
a0o rinmoKCUYHO-ilIeMiuHOi eHIledasonarii.

3. BigcyTHiCTh MEHIHTITY.

4. BincytHicTh ypomkeHunx Ban po3Butky LIHC Ta inH-
IIMX OPTaHiB.

5. BigcyTHicTb 3aXBOprOBaHb, SIKi MOXKYTh IPU3BOIUTHU
IIO ypaxkeHHsI HEPBOBOI CUCTEMM (IOJIOroBa TpaBMa, OiJti-
pybiHOBa eHIlIe(asonaTisi TOIIO).

6. Hagphicte migmucaHoi ©OaTbKamu iH(oOpMOBaHOI
3rold Ha CTaTUCTUYHY OOPOOKY NernepcoHali3oBaHUX
BJIACHUX JIAHUX.

Kpumepii sunyuenns 3 docaioxncenms:

1. Tecraniiinuii Bik < 37 TUXHIB.

2. HasBHICTb MEHIHTITY, BPOXKEHUX BaJ PO3BUTKY
LIHC Tta iHmmx opraHiB, 3aXBOpPIOBaHb, 110 MOXYTh IIPH-
3BoauTH 00 ypaxkeHHs LIHC.

3. BigcyTtHicTh mimnucaHoi 6aTbkaMu iH(GOpPMOBaHOI
3roAyM Ha CTAaTUCTUUYHY OOpOOKY HerepcoHasi3oBaHUX
JaHWX.

3 ypaxyBaHHSIM KJIiHiYHOTO AiarHO3y OyJIO CTBOPEHO JBi
KJIiHiYHI rpynu, Ao ckiany nepiuoi (I) ysiiinm 54 gutuHu
3 HeoHaTaTbHUM cericrcoM (paHHin HC — 35,9 %, misHiit
HC — 64,1 %), a no npyroi (I1I) — 70 HEMOBJIAT 3 TiIMOKCHY-
Ho-imemiuHow eHiedanonatiero. CepenHiil recraliitHuit
BiK HeMOBJIIT I rpyri ctanoBuB 38,10 & 0,39 TrKHS, a miTeit
I rpymmr — 38,60 % 0,19 tvsknst (p > 0,05). YacTka xjomyuu-
kiBy I rpymi cranoBuna 44,4 %, a B 11 rpyrti mopiBHIHHS —
54,2 %, otxe, pemity 55,6 i 45,8 % BiNIOBITHO CTAHOBWIIN
niBuarka (p > 0,05). Bara npu HapomxenHi miteit | rpynu
B cepeaHbomy csarana 3001,8 = 84,8 r (95% nosipuuii iH-
tepsai (I1): 2978,6—3025,0), a HoBoHapomkeHux 11 rpymnu
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— 3257,1 £219,6 r (p > 0,05). Ouinka 3a 1mKaaow Amrap
TaKOX He IIPOJEMOHCTpYBaJIa CTAaTUCTUYHO 3HAUYIIIOT MixK-
TPYITOBOI BiIMiHHOCTI Ta CTAHOBMJIA Ha -1 XBUJIMHI B TpyMi
cericucy 6,58 *+ 0,24 6ana, y rpyni I'E — 6,59 & 0,21 6ana,
a Ha 5-it xwinHi —7,49 + 0,22 6anai7,75 = 0,19 6ana Bin-
noBigHo (p > 0,05). BogHouac maputeT (3a MOPSIAKOBUM
HOMEpOM) BariTHoCTel OyB BipOTiTHO MEHILIUM y MaTepiB |
rpyrm — 2,17 £ 0,20, a B 1l rpymi 1eif moka3HUK CTAaHOBUB
2,85 + 0,27 (p < 0,05). OTxe, 32 OCHOBHUMHU KIIHIYHUMU
XapaKTepUCTUKaMU TPYNu Oy/iIM TOpiBHIHHMUMU. PasoM 3
TUM JIOCTaTHBO BEJMKa YacTKa HOBOHAPOMIKEHUX B 000X
KJIiHIYHUX TpyIlax IoTpedyBajia MPOBEeIeHHs B ITOJOTOBii
3aJ1i 3aX0/iB IepBMHHOI peaHiMallii Ta cTabiizallii KUTTEBO
BaxXJIMBMX (DYHKIIii. 30Kpema, yacTka Takux xpopux i3 HC
csarana 43,4 %, a B 11 rpymi cepen xBopux i3 I'lE BoHa cTa-
HoBwia 21,4 % (p < 0,05). Iyt BpaxyBaHHS ITOTEHIITHOTO
BIUIMBY MTOYATKOBOI TSKKOCTI CTaHy Ta 00CSITY TEPBUMHHOI
pecripaTopHOi TMATPUMKU OyJIo TIpoBeleHO OaraTtodak-
TOPHUI JIOTICTUYHMI perpeciiHuil aHaji3. 3ajieXkHOI0
3MiHHOIO OyJia HasiBHICTh 30€peXeHOi CBiIoMOCTi Ha 1-111y
IOOY XKUTTSI, a He3aJeXKHUMH 3MIHHUMU — Tpyna (HeoHa-
TaJIbHUM CETICUC TIPOTH TIMOKCUYHO-iIIeMivyHOI eHIledano-
naTii), mepBUHHA peaHiMallis B IT0JI0TOBOMY 3aJli, OLliHKa 3a
IIKaJIoI0 Arrap Ha 5-i1 XBWIMHI, TecTalliiH1 BiK i IIpoBe-
NeHHSI MeXaHiYHOI BEeHTWJILII1 JiereHb. Tlicis Kopekitii Ha
3a3HavyeHi (pakTopu HajexkHicTh a0 rpynu I'1E 3anuinanacs
CTATUCTUYHO 3HAUYIEe aCOLifOBAHOIO 3 HMXYMMM IlIaH-
caMU Ha 30epexXeHHsI CBiloMocCTi Ha 1-111y 100y (cKkopuro-
BaHe cmiBBigHOIIeHHs maHciB (OR) 0,01; 95% M1 0—0,05;
p < 0,001). BogHouac Bua ouiHKa 3a Anrap Ha 5-i XBU-
JIVHI acollitoBajiacsl 3 BUIIMMHU IIaHCAMU Ha 30epeXXeHHs
cBimomocTi (ckopuroBane OR 2,03; 95% I 1,15-3,92;
p = 0,023), Tomi K MpOBeNeHHS MEXaHiYHOI BeHTUJISIIiL
OyJ10 IMOB’sI3aHe 31 3HMKEHHSIM IIIaHCiB Ha 30€peXXeHHST CBi-
nomocTi (ckopurosane OR 0,08; 95% I10—0,50; p=0,024).
IlepBuHHA peaHimallisl B IIOJIOrOBOMY 3aJli Ta TeCTalliiHUMA
BiK He IPOJEMOHCTPYBAJIM CTAaTUCTUYHO 3HAUYILOI He3a-
JIexKHOT acouianii i3 uum pesyiasratom (p =0,353ip=0,415
BiIMOBIAHO). AHAJOTIYHUIA aHaJTi3 CMOKTAJIbHOTO pediek-
Cy MoKa3zas, 1110 HajiexHicTh 1o rpynu HC Gyia nmos’sizaHa
3i CTATUCTUYHO 3HAYYIIE HUKUMMU IlIaHCAMU HOro mopy-
1IeHHsT a00 BiACYTHOCTI Ha 1-11y 100y KUTTST (CKOpUTOBa-
He OR 0,28; 95% 11 0,09—0,85; p = 0,028), 110 Bignosigae
yacTinomy 30epeXeHHI0 CMOKTaIbHOTO peduiekcy y Iiit
rpymi. IlepBuHHA peaHiMallia B MOJIOTOBOMY 3ajli TaKOXK
OyJjia He3aJeXXHO acollifioBaHa 3i 3HMXKEHHSM IIIAaHCIB Ha
30epeXeHHsI CMOKTaJIbHOTO peduekcy (ckopuroBaHe OR
0,10; 95% A1 0,01-0,57; p = 0,019), gx i mpoBeAeHHS Me-
XaHIYHOI BEeHTWIALIT JlereHb (ckopuroane OR 0,20; 95%
J10,04—0,82; p=0,039). OuiHka 3a 1Kajow Arnrap Ha 5-i
XBWJIMHI Ta recTalliiiHuii BiK HE MaJIM CTATUCTUYHO 3HAYY-
11101 He3aIeXKHO1 acoliallii 3i 30epeXXeHHSIM CMOKTaJIbHOIO
pediexcy (p = 0,0811ip=0,161 BinmosigHo). OGcsr peaHi-
MallifHMX 3aX0/1iB BU3HAYaBCsl HAKa3aMM, sIKi perjiaMeHTy-
BaJIM M1OTO B MEBHI MEPioAM CIIOCTEPEXKEeHHS [8].
IlopiBHsIIbHMIT aHAJi3 KIIiHIKO-J1a00paTOPHUX II0-
Ka3HUKIB, fKi BimoOpaxanu mepeOpasbHy AUCHYHKIIIIO,
3MiCHIOBABCS 3a JAHUMU METUIHUX KapT XBOPUX Ha 1-111y,
3-Ti0 i 7-My n00y mepeOyBaHHS B cTalioHapi. KiiHiyHuii
JiarHO3 CEIICHMCY BCTAHOBIIOBAJIM 3TiIHO 3 MiKHAPOIHMU-

MU HactaHoBaMM [9], a miarHo3 'lE — 3rigHo 3 KJiHiY-
HUM TMPOTOKOJIOM HaJaHHS MEIUYHOI IOMOMOTH JiTsIM 3a
crietianbHicTIO «HeoHaTosorisg», 3aTBEpIKEHUM HAaKa30M
MO3 VYkpainu Bim 08.06.2007 Ne 312 [10, 11]. [diarHo3
HEOHATAJILHOTO CEICUCY BCTAHOBJIIOBAIN Ha IMiICTaBi Cy-
KYITHOCTi KJIIHIYHUX O3HaK, JIabOpaTOpHUX TOKA3HUKIB
i/abo MikpobiosoriyuHoro aociimkeHHs: KpoBi. KiiHiuHy
OILIIHKY MPOBOMWIM BimmoBimHO mo pekoMeHpaiiii NICE
NG195 “Neonatal infection: antibiotics for prevention
and treatment” [9]. Po6oTa nmoOynoBaHa Ha CTATUCTUYHO-
My aHaJli3i JaHUX MEeIMYHOI JOKYMEHTAllil XBOpUX 3 aHa-
JIi30M CTaHy MiTeil ympomoBX MepIIuX 7 AHIB JiKyBaHHS
B ymMoBax BITH, ne cerncuc BcTaHOBIIOBaBCS MEPEBaKHO
KJIiHiYHO ¥ BepudiKyBaBcs Micasi OTpUMAaHHS pe3yJIbTaTiB
0aKkTepioNOTIYHUX MOCiBiB KpoBi. 1o KIIIHIYHUX O3HAaK, SIKi
PO3IISIAAINCS SIK TaKi, 1110 MOXYTh CBIIYMTH PO HEOHAa-
TaJIbHY iH(EKIIiIo, HajiexKaIl: 3MiHa TTOBEIiHKI a00 PiBHSI
PEaKTUBHOCTI, TOPYIICHHST M’SI30BOTO TOHYCY, TPYIHOIIIi 3
roJlyBaHHSIM a00 HENEPEeHOCHUMICTh EHTePaTbHOTO Xapyy-
BaHHs, OpaguKapmist a0o Taxikapmis, 03HAKM ITOJIiOpTaHHO1
HEIOCTaTHOCTI, AWXalbHiI PO3JIaau, TilIOKCEMis, amHoe,
CyJOMU, O3HAKM LUPKYJIATOPHOTO IIOKY, O3HAKU HEOHa-
TaJbHOI eHledanonartii, TeMreparypHa HecTaOiIbHICTb,
HeoOIrpyHTOBaHa TPOMOOILIMTOIIEHIS ab0 TOpYIIEHHS KO-
aryJisiii, mopyIlleHHs IIiKeMii Ta MeTaboIiYHUI aluuI03.

O06csr nochimxenb B ymoBax BITH BusHauaBcst KiiHiu-
HUM JiarHO30M i perjlaMeHTYOYMMHU ITPOTOKOJIAMU, 3aCTO-
COBYBAJIMCS KIIiHIYHi, Ja0OpaTOpHi Ta iHCTPyMEHTaJbHi
MeToau. [1poTokos nocmimkeHHsT OyB PO3IISTHYTHI i CXBa-
sneHuii Kowmicieto 3 mutaHb 6ioMeanyHOI eTuku bykoBuH-
CbKOTO JIep>KaBHOTO MEIUYHOTO YHiBEpCUTETY (ITPOTOKOJ
Ne 2 Bim 19.09.2024).

CTaTUCTUYHUI aHaTi3 OTPUMAHUX JAHUX MPOBOIUIIM 3
BUKOPUCTAaHHSM IIpOrpaMHUX makeTiB Statistica 13.5.0.17
(StatSoft Inc.), Microsoft Excel 16 mia Windows i R. 3a-
JIEXKHO Bim XapakTepy pO3IOIily JaHUX 3aCTOCOBYBAIU
napaMeTpuyHi i HermapaMeTpuyHi METOIM CTaTUCTUY-
Horo aHajidy. KilbKicHi MOKa3HUKM MpPU HOPMAJbHOMY
pOo3Moiii nmogaBaayd y BULJISII CEPeIHbOTO 3HAYEHHS Ta
craHgapTHoro BiaxwieHHs (M =+ SD). Jlnst mopiBHSIHHS
KiJTbKICHUX TOKa3HUKIB MiX TpyraMu BUKOPUCTOBYBAJIU
t-xpurepiit CTblofieHTa 3a YMOBM HOPMAaJIbHOTO PO3IIO-
Ny JaHUWX; 3a BiICYTHOCTI HOPMaJbHOTO PO3IMOALTY 3a-
CTOCOBYBAJIM BIIIIOBiMHI HeMmapamMeTpuyHi Kputepii. s
MOPIiBHSIHHS KaTeropialbHUX 3MiHHMX MiX TI'pylaMy BH-
KopucToByBaiM Kputepiit %2 Tlipcona; asa Tabauip 2 X 2
MPpU MAJIUX OUiKyBAaHMX YaCTOTaX 3aCTOCOBYBAIW TOUHUIA
kputepiit Dimepa. Pe3yabrat HaBeaeHO SIK aOCOIIOTHI it
BiZIHOCHI yactoTu (n, %) i3 3a3HaYEHHSIM CTATUCTUKM TEC-
Ty, cTyneHiB cBoooau (df) i nBoGiuHOro 3HaueHHs p. st
OLIIHKM acoliallii MiX I'pynolo i BiTHOBAEHHSIM CMOKTaJlb-
Horo peduiekcy abo HasIBHICTIO TPeMOpY PO3paxoBYBallk
CITiBBIAHOIIEHHSI IIAHCIB 3 95% MOBipYMM iHTEPBAJIOM.
V pasi Hy/TbOBOI YaCTOTH MOMi#l Y KIIITUHII Ta0auIi 2 X 2
st po3paxyHky OR i 95% JI1 3acTocoByBaiu MOMPaBKY
Haldane-Anscombe.

JI7IsT KOHTPOJIIO MOTEeHILIHHUX (PAaKTOPIB 3MIllTyBaHHS
1 OLIIHKM He3aJIexKHOI acolliallii MixX IpyIo0 JOCTiIKeH-
Hs i HEBPOJIOTIYHMMM MMOKA3HUKAMU Ha 1-111y 100y KUTTS
MpoBOIWIN O6araToakTOPHUIA JOTICTUMHUI perpeciiiHuii
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aHaji3. Okpemi Mozeni OymyBaiau sl A1BOX OiHApHUX 3a-
JIEXKHUX 3MiHHUX: 30€pexkeHHsI CBiIOMOCTI Ta HasIBHOCTI
CMOKTaJIbHOTO pediekcy Ha -1y o0y XuTTs. 1o KOKHOT
MOJIeJIi BKJIIOYAJIM TPYIy AOCHiIKEeHHs (HeoHaTaJIbHUM
Cerncuc MpoTH TilMOKCUYHO-ilIeMiyHOI eHIledastornarii),
MPOBEJIEHHSI TIEPBMHHOI peaHiMallii B TOJIOTOBOMY 3alli,
OLIIHKY 3a 111KaJiolo Anrap Ha S5-ii XBWIMHI, TecTalliiitHUit
BiK i MpOBENEHHSI MeXaHiYHOI BEHTWJIALII JiereHb. st
KOXHOI 3MiHHOI BU3HAYaJlu CKOPUTOBAHE CITiBBiIHOIICH-
Hs maHciB (adjusted OR), 95% /1 ta nBoGiuHe 3HAYSHHS
p. CTaTUCTUYHO 3HAYYIIVMMU BBaXKaJIM BiIMiHHOCTI IIpu
p < 0,05. It rpacdiuHOro momaHHs pe3yabTaTiB BUKOPHUC-
ToBYBasIM Datawrapper.

PesyAbTaTU

Y poGoTi nokaszaHo, 110 OIHIE0 3 HANOUIBLI 3HAYYIIIUX
MIXTPYHOBUX KJiHIYHMX BiAMiHHOCTE Oyja CTpyKTypa
3MiH CBiZOMOCTI, OCKIILKI BXXe Ha 1-11y o0y cramioHap-
HOTO JIIKyBaHHSI 30€peXeHHsI SICHOI CBiIOMOCTi criocre-
piraiock y 75,9 % HOBOHApOIKEHUX i3 CEIICMCOM MPOTH
2,7 % uemosnar 3 I'E (p < 0,05). BonHouac nmpUrHideHHS
CBIIOMOCTI y BUIVISIAI ITOMipHOTO OTJIYIICHHS, TJIMOOKO-
ro OrJIyLIEHHs Ta comopy peectpyBaioch y 11,31 81,0 %
BinmosigHo (p < 0,05). BiaCyTHIiCTb CBiZOMOCTi y BUIJISIAL
KOMAaTO3HOTO cTaHy 0ys10 BcraHosaeHo B I rpymiy 13,2 %
npotu 16,2 % y rpymi I'lE Ha 1-11y 1006y nikyBanHs y BITH
(p > 0,05). 3aranom po3no/iiyi HOBOHAPOIKEHUX 32 CTAHOM
cBigoMocCTi Ha 1-1ry o0y CTaTMCTUYHO 3HAYylle Biapi3-
HsIBCSI MiX Tpymamu (x2 = 76,83; df = 2; p < 0,001).

BaxmBo Bin3HaunTH, 110 Ha 3-Ti0 10Oy CTallioHApHO-
ro JIiKyBaHHSI 4acTOTa BUMAJIKiB 30€peKeHHs SICHOI CBiO-
MocTi B | rpyni 3menmmacs no 67,9 %, a B rpymi miteit 3
T'IE 3pocna 1o 8,6 % (p < 0,05). O3HaKK MOPYIIEHOI CBi-
IOMOCTi Ha 3-TI0 J00Y JIiIKyBaHHSI CTAHOBIJIM BiIIIOBiTHO
24,5 npotn 77,1 % (p < 0,05), 110 TaKOX CBiTYMIIO TIPO
HeraTuBHI 3MiHU B HeBpoJoriuHoMy craryci miteit i3 HC.
TIpoTe 03HaKM KOMU peectpyBanuch y 7,5 % niteit 1 rpy-
nu, 1o Oy/J10 Maiike BABiUI MEHIIE, HiXX Ha Teplry 100y,
a B aiteii 3 I'E moka3HMK MpakTUYHO HE 3MiHMBCS — BiH
ctaHoBuB 14,4 %. 3aranom Ha 3-Tio 700y PO3MOIiT HOBO-
HapOKEHHMX 32 CTAHOM CBiIOMOCTi CTaTUCTUYHO 3HAUYIIEC
BifIpi3HsIBCS MiX rpynamu (2 = 47,65; df = 2; p <0,001).

Mo 7-1 nobu cralioHapHOTO JIiKyBaHHSI B TPYIli HOBO-
HapOIKEHUX i3 CETICUCOM YacTOTa BUIAJIKIB 30epeskKeHHS
SICHOI cBimoMocTi 3pocina 10 76,1 %, a B 11 rpymi 3anuiia-
Jlacst ayxe Hu3bKo — 6,7 % (p < 0,05). [MopymieHHs cBi-
JIOMOCTI Ha 1Lieii MOMeHT peectpyBaiiochk y I rpymi B 17,4 %,
a B Il rpyni — y 60,0 % HoBOoHapomkeHux (p < 0,05). Ko-
MaTO3HMI CTaH peecTpyBaBcs B 6,5 i 36,4 % BiamoigHO
(p <0,05; x>=60,09; df = 2; p < 0,001). OTKe, yIpomoBxK
nepioro TxHs JikyBaHHsa y BITH chopmyBanacs uitTka
MixXrpyrnoBa nudepeHiliallisi cTaHy CBiJIOMOCTi B HOBO-
HapomkeHnx. Tak, nmpu HC cnocrepiraiacsti TeHAeHIist
JI0 HE3HAYHOTO TOTipIlIeHHs Ha 3-TiO0 100y i BiTHOBJICHHS
cBimomMocTti Ha 7-my o0y, Toni sik nipu ['IE 306epiranocst
BupaxeHe npurHideHHs ¢yHkuiin [IHC. Li pesynbratn
Y3TOIKYIOTBCS i3 CyMapHOIO OIIIHKOIO 32 HEOHATaJbHOIO
mKanow [masro. Ha 1-my moOy cTalioHapHOTO JiKyBaH-
HS B TPYMi ceTncucy 30epekeHa CBiIOMICTh BU3HAYaIach y
75,9 % i3 cepeaHboto ouiHkowo 9,23 + 0,57 6ana. Y rpymi

I'E ui noka3HuKY cTaHOBUIU BignosigHo 2,7 % (p < 0,05)
i11,36 £ 0,41 6ana (p < 0,05). Orxe, y 24,1 % HeMmoBIAT
I rpymu T2 97,3 % xBopux Ha I'lE Ha 1-111y 100y cTamioHap-
HOTO JIiKyBaHHS Bil3HaY€Hi 03HAKM TJIMOOKOTO MOPYIIEeH-
Hst cBimomocrTi [12]. TTig BIuiMBoM ITPOBEEHOTO JTiKyBaHHS
BiIOyBaI0Cs MOCTYMOBE IMOJIIIIIEHHS CTaHy CBiZIOMOCTI [i-
Teii, 30IbIIEHHST YaCTKU XBOPUX i3 KpalllMMU pe3yJibraTa-
MM OIliIHKaMU 3a 1Kayioto [Jasro, i, BianosinHo, 3pocTana
CepeIHLOTPYIOBA OILIIHKA CBITOMOCTI XBOpMX. 30KpeMa,
Ha 3-Tio 100y B IPYIli CEIICUCY CepenHili IIOKa3HUK OLiH-
KM CBiIOMOCTiI 3a MOAM(iKOBAaHOIO HEOHATaJIbHOIO IIIKa-
noro Imasro cranosus 9,43 £ 0,62 Gana, a B rpymi I'NE —
10,30 + 0,59 6ana. Ha 7-my no0Oy JiKkyBaHHS MPUHLIMITOBUX
po30ixHOCTe 3a oLiHKOIO0 [71a3ro B rpyrax MopiBHSIHHS He
TPAIJIsIOCs, ajie B LIJIOMY OLliHKa 3arajJlbHOIO HEBPOJIOTiY-
HOTO CTaTyCy Ta PiBHS CBiIOMOCTi ITPOJIEMOHCTpYBaJIa TeB-
Hi BiAMiHHOCTI B KJIiHiYHUX o3HaKax mucdynkuii [IHC B
HOBOHAPO/XKEHUX I'PYIT TOPiBHSIHb.

JAmHaMiYHUIA aHaIi3 9YaCTOTH CYyIOM, TpeMopy Ta ped-
JIEKTOPHOT aKTUBHOCTI MPOIEMOHCTPYBAB HEOJHOPIIHICTh
MIXTPYIOBUX BiIMIHHOCTE#l 3aJIeXKHO Bil TEepMiHy CIIO-
crepexxeHHs (puc. 1). Ha 3-Tio moOy TpeMop cocTepiras-
cs1 B 39,6 % HOBOHAPOMKEHMX 3 HEOHATAIBHUM CEIICH-
com mipotu 5,7 % nireii i3 I'1E, mixrpymnoBa pisHuLs Oyia
CTaTUCTMYHO 3Hauymow (x> = 22,99; df = 1; p < 0,001;
OR = 10,83; 95% 11 3,43—34,18). Ha 7-my 100y 4actoTa
TpeMopy ctaHoBmia 15,4 1 20,0 % BinnosigHo, 6e3 cTaThC-
TUYHO 3HAYYIIOI pi3HUII MixX rpymamu ()2 = 0,32; df = 1;
p=0,57; OR=10,73;95% 1 0,27—1,94).

[MoniGHy TeHIeHI1i10 BUSIBJIEHO 11010 XapaKTePUCTUKHU
M’SI30BOTO TOHYCY, a came: Ha 1-11y 100y M’si30Ba TilnoTo-
Hisl BU3Hauanach y 77,4 % HemoBisT i3 cericucoM i 91,9 %
HemoBiaT 3 I'NE. V 11 rpymi manuit cumiitom 36epiraBscst 10
7-1 100U, KOJIM BiH pEECTPYBABCS B YCiX HOBOHAPOIKEHUX.
BonHouac HepBOBO-M’SI30BMII TilIEpPTOHYC BMSIBISIBCS Ha
1-1ry no6y B 19,2 % npencraBHukie 1 rpynu npotu 5,4 %
niteit rpynu I'E (p <0,05). Li o3Haku Ha 3-Ti0 100y cTalli-
OHapHOTO JIiIKyBaHHS He peecTpyBaiuch y 11 rpymni B3araii,
a B I rpymi 3pociu 1o 32,7 %. BomHouac cepel XBOpUX Ha
HC HeMOBAT Ha 7-My 100y CTalliOHAPHOTO JIiKyBaHHSI J1a-
HUI CUMIITOM MaB Miclie e B 5,8 % HOBOHAPOIKEHUX.
Otxe, y miTeil i3 cerncucomM O3HaKHU liepedpasibHOI IuC-
(byHK11iT XapakTepu3yBaJIMCSI TTIOEAHAHHSAM O3HAK MPUTHi-
YeHHS Ta TiIBUIIEHOTO0 HEPBOBO-M’SI30BOrO TOHYCY, TOMi
gk y rpymi I'E moMinyBaay 03HaKM CTIMKOTO IPUTHIYCHHS
¢ynkuii HHC — rimopedaexcis, TirmoToHis Ta TOpyIIeHHS
CBiJIOMOCTI.

Oco01BO BUpaxKeHi MiXTpyIMoBi BiIMiHHOCTI BCTa-
HOBJIEHO B IPOILIECi OLIiIHKM CMOKTaJIbHOTO pedJekcy. Tak,
y mepury go0y cTalliOHapHOTO JIiKyBaHHSI c(hopMOBaHUM
CMOKTaJIbHUM pediiekc MaB Mictie B 17,3 % miteii i3 cemn-
cucom T1a 11,1 % xBopux Ha I'lE (p > 0,05), a moBHa Bin-
CYTHICTh CMOKTaJILHOTO pedieKCy 3 HEOOXiTHICTIO ITOBHO-
ro 30HI0BOIO XapuyBaHHS peecTpyBayiach v 32,7 i 41,7 %
HOBOHapokeHuX BianosigHo (p > 0,05). Ha 3-Tio mo0y
CTalliOHApHOTO JIIKyBaHHS YacToTa peecTpallii chopmoBa-
HOTO CMOKTAJILHOTO pedieKCy MPUHIIUIIOBO HEe 3MiHMIIACs
i B rpynax nmopiBHsIHHS csirana auine 13,51 14,3 %. 3ara-
JIOM PO3MOiN HiTeil 3a cTyrneHeM c(OpPMOBAHOCTI CMOK-
TaJIbHOTO pediekcy Ha 3-Ti0 100y CTaTUCTUYHO 3HAUYILE

16 3A0POB 9 AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 21, N2 6, 2026



OpuriHaAbHI AOCAiaXeHHs / Original Researches

1 go6a (fpyna 1)

22,6 28,3
1 go6a (Mpyna II)

243 21,6 91,9
3 poba (Mpyna I)

24,5 9 7
3 po6a (Mpyna Il

143 82,9
7 po6a (Mpyna I)

154 75

7 po6a (Mpyna II)

6,7 20 100

i

|- Cynomu [l Tpemop [l PednekTopHa aKTVIBHiCTbl

PucyHok 1. QuHaMiyHWi aHanis 4actoTv cyaoM, TPeMopy 1a pe@drieKTOpPHOI
aKTUBHOCTI B rpynax rnopiBHAHHS

anMiTKa:* —p<0,05.

1 no6a (Irpyna)  EgCHl * 42,09 *

06 1y
3 nosa ()
3 noa (1 )
7 posa oy
7 nosa (1 )

|.ﬂeﬁkoumm (%) [NanuukosaepHi HeitTpodinm (%)

PucyHok 2. lunamika nabopaTopHUX NOKa3HUKIB y AiTeli rpyrn nopiBHIHHS

¢oHi HEOHATAJbHOIO CEIICUCY Ha
npotusary I'lE 3i criiikum nopy-
LIEHHSIM (DYHKILiT CMOKTaHHSI.

3a naHumu HeitpocoHorpadii
(HCT), Bxe Ha 1-my no0Oy cra-
1[IOHApHOTO JIiIKyBaHHSI B HOBO-
HapomkeHux 3 HC Big3Havanmmcs
CTPYKTYPHIi 11epeOpaibHi 3MiHU Y
BUTJISIIi MHOXKMHHUX (DOKAJIBHUX
HEMPOHAIbHUX 3MiH 3 IUITHKAMUI
rinepexoreHHocTi (56,6 %). I1pu
upsoMmy HCI'-o3HaKu 3amajibHOTO
npouecy B | rpymi Tparuisiiuch
y 30,2 %, npiObHi KpPOBOBMJIM-
B — Y 9,4 %, a HOpMaJIbHa CO-
HorpadiyHa KapTUHa MaJia Miciie
qmire B 3,8 % HOBOHApOMIKEHUX
i3 cenicucom. Y II rpymi Ha 1-11y
o0y CTalioHapHOIO JIKyBaH-
Ha B 10,0 % XBopUX Mau Miciie
03HaKM HaOpsIKy i/a00 KpOBOBU-
muBiB I cT., ay 20,0 % — o3Haku
MopdodyHKITioOHATEHOI He3pi-
nocti (M®H). Crin 3a3HauunTH,
mo y rpymi I'lE Ha 3-Ti0o 100y
JIiKyBaHHSI 30epirajucst BCi Ha-
BelleHi coHorpadiyHi 3MiHM, 3a
BUHSATKOM KpOBOBWJIMBIB I CT.,
KiJIbKIiCTh SIKUX 3pocjia BTpHU-

Mpumitka: * —p<0,05.

Binmpi3HsaBcsa Mixx rpynamu (2 = 11,02; df = 3; p = 0,012),
MpY IILOMY 3a 9acTOTOI0 100pe chopMoBaHOTO pediieKcy
rpynu He BinpisHsuucst (OR = 0,93; 95% 11 0,33-2,64).
BoaHouac BincyTHiCTh CMOKTaJIbHOTO pedaeKcy B IpyIli di-
Tel i3 cencucoM Ha 3-Tio 100y JiKyBaHHS 3MEHILIIACS 10
21,2 %, a B 1l rpyni sanumanacsa Ha piBHi 45,7 % (p < 0,05).
YacTKka HOBOHAPOMXKEHMX i3 MPUTHIYEHUM CMOKTaJIbHUM
pedekcoM, sKi MOTpedyBaIk YaCTKOBOTO TOTOJOBYBaHHS
yepe3 30H], cTaHoBwIa BignosinHo 40,4 120,0 % (p < 0,05).
Jlo 7-1 nodu B | rpyri crnocTepiragacs 3Ha4Ha MO3UTUBHA
MrHaMiKa (YHKIIII CMOKTaHHS, sSIKa BiTHOBMJIACSI MTOBHiC-
TIo y 23,1 % niteit, ii 3HMKEHHS 3 TOTOJOBYBAHHSM 3 PixKKa
36epiranock y 36,5 %, 3HUXKEHHS i3 30HIOBUM JIOTOIOBY-
BaHHAM — ¥ 34,6 %, a TOBHA BiICYTHICTh pedJieKcy i3 30H-
JIOBUM BUTOJOBYBaHHSIM 30epiranacs juiie B 5,8 % miteil.
VY rpymi I'lE Ha 7-my o0y cTalioHapHOTO JIIKyBaHHSI 10-
Ope cchopMoBaHUI CMOKTAJIbHUIM pedieKc He peeCTpyBaB-
¢, a 30HJ0BE BUTOIOBYBaHHs 36epiranock y 86,7 % nireit
(p <0,05). 3arajom po3roaii aiteii 3a cryneHeM copmo-
BaHOCTI CMOKTaJIbHOTO pediekcy Ha 7-My A00y cTaTuc-
TUYHO 3HAUyIIe BiIpi3HSBCS MiX rpymamu (x> = 48,18;
df=3; p<0,001); nast moBHicTIO chopMOBaHOTO pediekcy
OR cranosuo 36,0 (95% 11 2,07—626,80) i3 3acTocyBaH-
HsiM rionpaBku Haldane-Anscombe.

Otxe, Ha MiACTaBi AMHAMIYHOI OLIIHKY CMOKTaJIbHOTO
pediiekcy K (YHKIIOHAJIBHOIO MapKepa ILepeOpalbHOL
mucdynkuii giteit i3 HC i I'lE moxHa Bim3HaumTu HasiB-
HICTb KJIIHIYHMX 0COOJIMBOCTEM, SIKi ITOJISITAJIA B TEHICHIIIT
110 OLIBII IIBUAKOIO BiTHOBJIEHHSI OpajbHOI MOTOPUKU Ha

qi (30,0 %). Y mamienris 3 HC

yacToTra peectpauii o3nHak MOH
i OUISHOK TillepeXOreHHOCTi Ha 3-Ti0 o0y 3pocia Oo
71,7 %, a Ha 7-my 106y — 10 92,3 %. Y nux niteit yacrota
peecTpalii KpoOBOBWJIMBIB Ha 3-Tio 100y 3pocia 1o 17,0 %
3i 3BHAYHUM 3HUXKEHHSIM Ha 7-my 106y — 10 3,9 %. Pazom
3 TUM Ha 3-Ti0 100y CTallioHAapHOTO JiKyBaHHS BigOy10Cs
3HaYHEe 3POCTAaHHS YaCTKHU MiTell 3 HOPMaJIbHUMM TTOKa3-
nukamu HCT — no 11,3 %. Otxe, HaBiTh 3a BiACyTHOC-
Ti MeHiHriTy HC CcynmpoBOIXKYETBCS TOCTATHHO BUCOKOIO
yacrtoroto HCI'-3MiH, sIKi B AMHaMIlli TIepIIOro TUXHS
CTallioOHapHOTO JIiKYBaHHS TPUHIIMITOBO HE 3MEHIITYBaJIM -
csl, 32 BUHATKOM MopdodyHKIioHaiIbHOI He3pinocTi. Ha-
ToMicTh AuHaMiuHi 3MiHu HCI -pesynbratiB y Il rpymi
3HAYHO BiIPi3HSIUCS i CBIIUYMJIM TIPO 3HUKHEHHSI O3HAK
M®H Ha 7-My 100y rpu 30epeXXeHHi TeHAeHLIiT 10 30i/1b-
LLIEHHST YaCTOTH BUSIBJIEHHSI KpoBOBWIUBIB I cT. y 40,0 %
JITEeM.

BaxumBo 3as3HaumTH, 110 KoHLeHTpaliss C-peak-
tuBHoro 6inka (CPB), 1o, sIK mpaBuio, acOLIIOETLCS 3
OakTepiaJbHUMM 3amajeHHsIM, He MaJla CTaTUCTUYHO Bi-
porigHux posodixkHocreir y miteit 3 HC i T'lE. Tak, Ha
I-my nmoOy cTalioHapHOTrO JIiKyBaHHSI CUPOBAaTKOBUIA
BMicT C-peakTUBHOTO Oijika B I rpyIri B cepeIHbOMY CTa-
HoBUB 9,52 + 1,44 mr/n, a B Il rpymi — 7,29 + 2,68 mr/n
(p > 0,05). Ha 3-Tto 100y BifnoBigHi 3HAaY€HHSI CTAHOBUJIU
11,57 £ 2,22 mr/ni 9,20 + 1,36 Mr/n, a Ha 7-My 100y —
14,00 £+ 5,29 mr/m i 21,00 £+ 3,00 mr/x (p > 0,05). OTxe,
3anaJbHUM TpoIIec, 10 JIEXUTh B OCHOBI TaHUX 3aXBOPIO-
BaHb, HE JO3BOJISIB BUSIBUTU MPUHIIMIIOBI po30iXKHOCTI 3a
noxkazHukom CPB.
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PazoM 3 TMM HamMu BCTAHOBJIEHO CTaTUCTUYHI pPO3-
OIKHOCTI 32 MOKa3HUKaMU ITyJIbCOKCUMETPii B TiTel KJTi-
HIYHMX T'pyn nopiBHsSHHS. Ha 1-1my noOy cramioHapHOro
JIIKyBaHHS MTOKa3HUK caTypalii KUCHIO CTAaHOBUB y | rpyti
B cepeaHboMy 92,88 £ 0,67, a B Il rpyni — 90,83 £ 0,67
(p <0,05). ITix BriiMBOM MPOBEJACHOTO JIIKyBaHHS Ha 3-TIO
00y 11i TOKa3HUKW CTaTUCTUYHO BipOTiTHO HE Bipi3HSsI-
Jich i cranoBuin 94,45 + 0,61 ipotu 94,13 + 0,24 Bigmno-
BimHO (p > 0,05), xoua Ha 7-My OO0y rocImiTajizallii Hacu-
YeHHS KPOBi KUCHEM OYJIO CTATUCTUYHO 3HAYYIIIEe KpaluMm
npu HC (95,58 + 0,85) mopiBusino 3 I'lE (93,45 £ 0,16,
p < 0,05). IIpote cepenHst TPUBAIICTh IUITYYHOI BEHTUISI-
11ii JlereHb y xBopux I rpynu cranosuia 6,62 + 0,96 no6wu,
a B rpyni I'lE — 7,94 + 0,88 no6u. TpusanicTs nomnepe-
JIHbOI KWUCHEBOI MiATPUMKU Ha 1-mry o0y rocmitaiiza-
uii to BITH Oyna 6Ginbuioro y rpymni I'E, mo craHoBuio
7,94 £+ 0,86 noou mpotu 3,69 + 0,62 no6u (p < 0,05). ITo-
nioHO 1o uboro Tpusajictb CPAP cranoswmia 4,00 £ 0,38
noou npotu 1,75 £ 0,22 nobu B I rpymi (p < 0,05).

3arajioM OTpMMaHi pe3yJibTaTu CBim4yaTh PO HAsSIBHICTb
BiIMiHHOCTE! He JIUIIIE 3a OI[iHKaMU HEBPOJIOTIYHOTO CTa-
TyCY HOBOHApOIKEHUX, ajleé Y CUCTEMHOMY KIIiIHITHOMY
KOHTeKCTi nepedpanbHoi nuchynkiii. [Ipy HC HeBpono-
TiYHI MPOSIBU MOETHYBAINCS 3 O3HAKAMM CUCTEMHOIO 3a-
najeHHs Ta 3MiHaMu HelipocoHorpadiuHoi KapTuHu. Bon-
Houac npu ['lE noMiHyBaB CTiliKMii CHHAPOM MPUTHIYEHHSI
¢yukuii [IHC i3 TpuBajMM HpPUTHIYEHHSIM CBiZOMOCTI,
pediekciB, M’130BOr0 TOHYCY Ta (DYHKIIii CMOKTaHHSI.

O6roBopeHHs

OtpuMaHi pe3yJbTaTh MPOAEMOHCTPYBAIHU, 110 1iepe-
OpasibHa TUCHYHKIIS B JOHOLIEHUX HOBOHAPOXKEHUX 3
HeoHaTaJbHUM cercrucoM 0e3 MEHIiHTITYy Ma€ xapakTep-
Hi pUCHU Ta BiIpi3HSAEThC Bim KimiHiuHOTrO mpodimio I'NE.
ITokazaHo TakoX, IO CEICHC-acollilioBaHa LiepeOpaibHa
IUC(YHKIIST HE OOMEXYETHCSI CUMIOTOMAaMU MPUTHIYeH-
Ha LHHC, ane xapakTepu3yeTbCsl TMHAMIYHUMU 3MiHaAMU
CTaHy CBiIOMOCTI, a TAKOX BUPa>k€HOCTi TPEeMODY, ITiIABU-
IIEHOI HEPBOBO-Pe(IEKTOPHOI 30yIIMBOCTI BIIPOAOBX 7
JIHIB CTalliOHAPHOTO JIIKyBaHHS i CTIOCTEPEXEHHS. YIIPO-
JIOBXX IIMX JHIB TaKOX 3apeecTpoBaHa MO3WTHBHA JMHA-
MiKa 3 60Ky CBiTOMOCTi, (DyHKIIii CMOKTaHHSI Y XBOPUX Ha
HeoHaTaJbHUI cercuc Ha rpoTtuBary HeMoBisitaMm 3 ['1E,
SKUM OyB NMpUTaAaMaHHUI CTIMKUN XapakTep CUHIPOMY
npurHidveHHs LHHC. Otpumani pe3ynbraté BimmoBima-
IOTh CyYaCHill KOHIIETIIil HeoHaTaJbHOI eHIedaomnarii
SIK TIOJIi€TiONIOTIYHOro KJIiHIYHOTO cuUHApoMmy. Sandoval
Karamian ta cniBaBropu [13] migkpecauau MoJieTioso-
TiYHUI XapaKTep HeoHaTaJlbHOI eHliedanonarii, 110 He €
noBHUM cuHoHiMoM I'l1E, BomHoYac cucteMHa iH@eKIlis
3natHa ¢opMyBaTH KJIiHiYHUI (eHOTUN eHledanonarii.
BaxymBo 3a3HauMTH, 11O TaKUK CeTCcUC-acoliiioBaHUIA
HEBPOJIOTIYHUI (DEeHOTUTT MOXe OYyTH MOMUJIKOBO iHTEp-
nperoBaHuii sk ['1E. JlaHa KoH1Ie1ist oTprMaJia ImiarBep-
IeHHS B po0OTaX iHIIMX JOCIIIHUKIB i MAa€ KOHCEHCYCHY
nintpumky [14]. 3okpema, mokazano, mo ['IE e nuiie
OKpPEMOIO €TiOJIOTIYHOIO ITiATPYIIOI0 HEOHATAIbHOI €H-
nedaormnarii, IpUIOMY HaroJOILIYETHCS Ha HEOOXiTHOCTI
IMHAMIiYHOI HelipoBi3yaJi3allii Ta OLliHKM HEBPOJIOTiYHOTO
cratycy, nopropHux EEI" Ta nmaboparopHoro Mikpo6ioyio-

rivHoro oo6cTexeHHs s Bepudikallii eTiosnorii eHieda-
Jiomnarii.

BusiBieHHs1 HeBpOJIOTIYHUX TTOPYIIEeHb Ha (DOHI Heo-
HAaTAJIBHOTO CEICHUCy 0e3 MEHIHTITY Ma€e OcoOJvBe 3Ha-
YEHHSI, a CydyacHe MOHSITTS «CeTcuc-acolliiioBaHa eHlleda-
JIomaTis» Tiepeadadae ToCTpy LepedpaibHy TUCQYHKIIIIO
Ha TJi CUCTEMHOTO iH(EeKIIiifHO-3aIaJIbHOTO IIPOLIeCy 3a
BiJICYTHOCTI TIPSIMOI iH(EKIii CTPYKTYp rOJIOBHOTO MO3KY.
Y 11bOMY KOHTEKCTi pe3y/IbTaTh HAIIOTO JOCJIiKeHHS Ma-
I0Th BaXKJIMBE KJIiHIiYHE 3HAYeHHs, OCKIJIbKM, MOIPU Bil-
CYTHICTh MEHIHTITY, Y 3HaUHOI YaCTKU IiTei i3 cerncucom
yXKe Ha 1-11y 100y crocTepirajucs HeBPOJIOTiUHiI IIPOsBU,
a HelipocoHorpacdiuHi 3MiHU BUSBJISLUIMCH y OLIbIIOCTi 00-
crexxeHux. OHOYacHe MiABUILEHHS KiJIbKOCTi JIEHKOLIUTIB
1 MAJIMYKOSIAEPHUX HEUTPODiIiB y reMorpami 4acTKOBO Bi-
noOpaXxae CUCTEMHUM 3amajJbHUM KOHTEKCT, Y SIKOMY 1ie-
pebpalibHi 3MiHU MOXYTb PO3IJISAATUCS SIK IOTO YacTUHA.

V Hamiii poboTi moka3aHO IMHAMIYHiI OCOOJIMBOCTI
okpeMux (heHOTHUTIB 1iepeOpasbHOT NUCHYHKIIII, 3yMOB-
JICHUX PI3HUMU MATOJOTIYHUMU TIPOLIeCaMU: CETICUCOM i
rinmokcieto-imewmiero. Tak, mpu I'IE mopymeHHs cBimoMoc-
Ti 3aJMIIATOCS JOMIHYIOUUM MPOSIBOM TIPOTSITOM YCHOTO
Mepioay CrocTepekeHHsI, a Ha 7-My A00y CTallioHapHOTO
JIIKyBaHHSI YacTKa HEMOBJISAIT Y KOMAaTO3HOMY CTaHi J0-
csrana 36,4 %. HatoMicTp y rpyri cercucy Bxe Ha 1-my
o0y mepeBaxaja 30epexeHa CBiIOMICTb, a 10 7-1 1oou
BOHa 30epirajach y OiUIbIIOCTI HOBOHAPOIKEHUX. 3 TOY-
KM 30py MaTodizioorii TiMOKCUYHO-IIeMidYHEe YPaKeHHS
XapaKTepPU3YETHCS IEPBUHHUM €HEPreTUUHUM JeDilluTOM
3 MOAAJIBUIMM KacKajJOM €KCAMTOTOKCMYHOCTi, OKCHUIA-
TUBHOTO CTpecy, TUCGhYHKIIIEI0 MITOXOHAPI i KIITUHHOT
3arubeni [15]. MexaHi3M po3BUTKY CEIICHC-acOLiiOBaHOI
LepeOpaibHOI IMCYHKIIII iHITNI: BOHA € HACIIIKOM CHC-
TeMHOTO 3allaJIeHHsI, eHI0Te iaJbHOI IUCHYHKIIi, TTIOpy-
ILIEHHST MO3KOBOI'O KPOBOTOKY Ta METAa0OIiUHOI HECTA0LIb-
HocrTi [16].

J1J1s1 HOBOHAPOXXKEHUX i3 CEICMCOM OyJIM XapaKTepHi
Taki KJIiHiYHi O3HAKM, SIK TPEMOp, MilBUILlEHA HEPBOBO-
pediekropHa 30yUIMBICTh — Ha 3-TiO 100y YacToTa cTa-
HoBmia 39,6 i 32,7 % signosigHo. HatomicTs y rpymi I'NE
Ha 3-TI0 100y TpeMop peectpyBaBcs B 5,7 % niteii, a min-
BUIIICHA HEPBOBO-M’SI30Ba aKTUMBHICTb HE pEeCTpyBajacs
B3arali.

PazoM 3 TUM MU He CTBEPIKYEMO, 110 TaHi CUMIITOMMU i
O03HAKU € BUCOKOCIEIM(DIYHUMU, OCKIJIBKA BOHU MOXYTh
MaTH iHIIYy MaTOJOTiYHY IPUYMHY, TOMY iXHS TiarHOCTHY-
Ha LIiHHICTb MOJISITA€ HE B i30JIbOBAaHOMY BUKOPHMCTaHHI, a
B MOEAHAHHI 3 IHIIMMU KOMITOHEHTaMU OKpPEeMUX HEBPO-
JIOTiYHMX (DEHOTUIIIB.

CriocTepekeHHsI 32 TMHAMIKOI CMOKTaJbHOTO ped-
JIEKCY JO03BOJIMJIO BCTAHOBUTM 3HAYHi MIiXIPYITOBi pPO3-
OI>KHOCTIi, OCKIJIbKH B TPYITi CErcUcy NoTpeda B TOBHOMY
MpOTe3yBaHHI JaHOTO pedeKcy 3MEeHITMIACcS B TMHAMILI
332,7 10 5,8 %. Bognouac nipu I'lE 1ieit moka3HUK yxXe Ha
7-My 100y 3ayMIlaBcsl Haa3BUYaiiHO BUCOKUM (86,7 %).
JlaHa KIiHiYHA 3HaXigKa MOXe PO3IVISIIATUCS SIK IIPOCTUIA
KJIiHIYHAI MapKep BiTHOBIIEHHS iHTeTpajabHOI (DyHKIIil
LIHC, ockinbKu 3a1eKUTh Bill piBHS CBiZOMOCTI, OpaJabHOI
MOTOPUKU, KOOPAMHALll CMOKTAHHSI-KOBTAHHS-JAUXaHHS
Ta (pyHKIii cTOBOYpOBUX CTPYKTYp [17].
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Ilatonoriuni HelipocoHorpagiuHi 3MiHM Y BUIJISIII
MopdOodyHKIIIOHATBbHOI HE3PiJoCTi Ta MIISIHOK Timep-
€XOTeHHOCTi Ha (OHi cerncucy Ha 1-11y q00y JiKyBaHHS
Tparisiich y 56,6 % niteii i 3pocnu 10 92,3 % Ha 7-my
n00y. 3poCTaHHsS 4acTOTU COHorpaiyHMX 3MiH Ha TJIi
MO3UTUBHOI KJIIHIYHOI IMHAMIKM, 30KpeMa BiTHOBJIEHHS
CBIIOMOCTI Ta CMOKTaJIbHOTO pediekcy, iMOBipHO, Bilo-
Opakae 0CcoOJMBOCTI 4YaCOBOi MMHAMiKu HEHpPOCOHOTpa-
¢iunoi kaptTuHH. YacTMHaA 3MiH MOXE CTaBaTU OLIBII
BUPaXEHOI0 a00 BUSIBJISITUCS JIMIIE TPU TOBTOPHOMY
00CTeXEeHHI BHACIiIOK €BOJIONIl TPaH3UTOPHUX MOPY-
IIeHb LiepeOpaTbHOI FeMOANHAMIKH, TTePUBEHTPUKYJISIP-
HUX 3MiH i peaKTUBHUX 3MiH MO3KOBO1 TKaHMHU. OTXKe,
HelipocoHorpadiyHi 3HaxiAKuM B AMHaMilli HE 3aBXIU
0e3rnocepeHbO KOPETIOTh 3 TOTOYHUM KJIiHIYHUM CTa-
HOM HOBOHApOIIXKEHOTO 1 MoTpelyloTh iHTeprpeTallii B
KOMIUIEKCi 3 HEBPOJIOTIYHMM CTaTyCOM i MOro 4acoBolo
IUHaMiKolo. Ajie Oyae TOMWIKOBUM pO3IJISIATH 110
HEeraTuBHY JIMHAMIKy JIMIle 3 TO3UIIili Cerncucy siK eTi-
OJIOTIYHOTO YMHHUKA 1epedpanbHOoi aucdyHkiii. [1po-
Te caMe 3pOCTaHHS J9acTOTH BUsABIeHHs 3MiH Ha HCI y
HOBOHAPO/IKEHUX i3 CENCUCOM € BaXKJIMBOIO 3HAXiJKOIO,
sIKa 3 OAHOTO OOKY MOXe BimoOpaxkaTu €BOJIOLII0 MaTo-
JIOTIYHOTO ITIPOILIECY, a 3 iHIIIOro — 3MiHYy ioro Bi3dyasiza-
1ii B Mipy pO3BUTKY 3axBOploBaHHs. ToMy 11e MUTaHHS
notpedye nonanbiioro BuBueHHs. Ilpu I'IE cyyacHumm
PEKOMEHALIISIMU HATOJIETJIMBO MTPOMOHYETHCSI BUKOPUC-
TaHHSI HelpoBidyanizauii sIK HalOuIbII iHGOPMAaTUBHOT
METOJIMKM JUJISI XapaKTEPUCTUKY MATEPHiB 3aXBOPIOBAHHSI
[18]. CyuacHi mociimkeHHSI TaKOX AEMOHCTPYIOTb, IO
iHdeK1iitHI Ta HeiHDeKIiifHI TTpoliecu MOXYTb (hOpMy-
BaTU HeWpoBi3yasizalliliHi MmaTepHU, 30aTHI IMiTyBaTh
rirmoKcUYHO-imeMiuHe yikomkeHHs [19]. HemomasHi
JMOCTIIXKeHHST PO3TJIsIaloTh Cercuc-acolliiioBaHy liepe-
OpalbHy IUC(YHKILIO 3 TTO3MIIi1 CUCTEMHOTO 3amaieHHs
SIK OJHOTO 3 LIEHTpaJbHUX il MeXaHi3MiB, OCKiJIbKU 3a-
najbHi MeniaTopu, aKTUBallisl MiKpOTJii Ta MOpPYILIeHHS
reMaroeHuedaaivyHoro 6ap’epa MOXyTb CIIPUSITH AUCPE-
TyJIsiii nepedpaibHOT MiKpOLMPKYJIALIil Ta HeUpoOHaIb-
Hoi ¢yHkuii [20]. ¥ namomy nocraimkenni HC cympo-
BOJIKYBaBCSl OiJIbIII BUPAXXEHUMU O3HaKaMU CHUCTEMHOI
3arajbHOI BiAMoBiAi BxXe Ha 1-11y no0y rocmitamizaiiii,
xoua KoHueHTpaliss CPb He mpomeMoHcTpyBasia oue-
BUAHOI crietudivyHoCTi a1 audepeHiiianii 1BOX THUITIB
nepebpanpHoi muchyskuii. Bomnouac CPbB mowminbHO
pO3IJIsIIaTu HacaMmIiepe] Y KOHTEeKCTi MiATBEPIKEHHS Ta
MOHITOPMHTY CHMCTEMHOI 3aIlaJibHOI BiIMOBimi, Tomi sK
caM 1o co0i ioro piBeHb He BimoOpaxkae crienr@iyHo xa-
pakTep abo TSLKKICTh LepedpanbHOl AuchyHKIii. OTpu-
MaHi pe3yJbTaTy J0JaTKOBO ITiIKPECII0I0Th HEOOXiIHICTh
KOMILIEKCHOI OLLIHKU KJIiHIYHUX, JJAOOPaTOPHUX i HEHpO-
BisyasmizalliliHUX MOKa3HUKIB Mpu audepeHLianibHii fia-
THOCTUIII 1IMX cTaHiB. ToMy OiJIbIII TIEPCIIEKTUBHUM HaM
BUJAETHCS iHTErpajibHe BUKOPMCTAHHS MapKepiB CHC-
TeMHOTO 3aMaJeHHsI Ta METO/IiB HeilpoBidyaizailii.

IpoBeneHe HamMu NOCHIIKEHHSI Ma€ TPAKTUYHE 3Ha-
YEHHS 3 OISy HAa HEJOCTAaTHE BUCBITICHHS JOBrOCTPO-
KOBMX HEBPOJIOTIYHUX HAC/iIKIB CENCcUCy B JOHOIIEHUX
HOBOHapomxeHnx. CucreMaTUYHUN OINISIA i MeTaaHasi3
[21] Ha migcraBi 24 mocmimkeHb 3a ydyacti 121 645 HoBoHa-

POIXKEHUX MPOAEMOHCTPYBAB CIIPUYMHEHI HEOHATATbHUM
CENCUCOM TMOPYIIEHHS MPOLIECiB HEHPOTUIACTUYHOCTI 3
PO3BUTKOM KOTHITMBHOI 3aTPUMKU, AEMILIUTY CIyXY, 30pY
Ta uepedpasbHOoro mapajiay. OTxke, Hallli JaHi TOMOBHIO-
IOTh CyJ4acHY J0Ka30BY 0a3y, 1eMOHCTPYIOUN NOTEHLIIAHUIA
BIUIMB Ha MPOLIECU HEWPOIJIACTUIHOCTI, CUCTEMHUX iH-
(bekuiliHO-3amaaTbHUX 3MiH Y HOBOHAPOIKEHUX, SIKi MO-
XKyTb OyTH BUSIBJICHI I AudepeHIIiiioBaHi BxXe B TOCTPOMY
nepioni 3axBoproBaHHs. [Ipy 1boMy KITiHIYHUNI TPodislb
CerCHUC-acoliiioBaHOI 1epedpabHOl AUCGYHKIII Bimpi3-
HsIEThCA Bin kiacuuHoro ¢peHorury ['IE.

[NepcrneKTUBHUM HAMPSIMOM TTOAAIBIINX AOCTIIKEHD €
CTBOPEHHSI MYJIBTUMOJIAJILHOTO &JITOPUTMY PAHHBOI Aude-
peH1ianuii cerncuc-acouifoBaHol 1epedpaibHOI AMCHYHK-
uii Ta ['E B JOHOILIEHMX HOBOHAPO/IXKEHUX i3 BKIIOYEHHSIM
cepiiiHOiI HEeBPOJIOTiYHOI OLIHKM, JMHAMIKMA CBiIOMOCTI i
CMOKTaJIbHOTO pediekcy Ta pe3yibTaTiB HelipoBizyasiza-
IIii, a TaKoX ITOKAa3HWKIiB CUCTEMHOIO 3arajJieHHs i Hel-
poHcrenudiuyHuX 6GiomapKepiB.

O0OMexeHHsd oCTiKeHHd. /10 OCHOBHUX OOMEXEHb
poOOTH HalleXXaTh ii PEeTPOCHEKTUBHUU AW3alH i Ipo-
BEJEHHSI JOCJIIXKEHHS B MeXaxX OJHOTr0 JIiKyBaJlbHOTO
3aKjamy, 10 MOXe OOMEXyBaTH MOXJIMBICTh €KCTpario-
JISILIT OTpUMAaHUX Pe3yJIbTaTiB Ha IIMPIIY MOITYJISLi0 10-
HOILLIEHUX HOBOHAPOIIXKEHUX. PeTpoCcneKTUBHUI xapakTep
JOCJTI/IKEHHST TaKOX 3YMOBJIOE MOXJIUBICTL iHbOpMa-
LIITHOTO Ta CeJeKIiHHOro yrnepemkeHHs, TOB’SI3aHOro 3
IMOBHOTOIO i SKIiCTIO MePBUHHOI MEINYHOI TOKYMEHTALlil.

BucHoBkMU

1. IpoBeneHuit MOPIBHSUILHUI aHai3 0COOIMBOCTEM
JNMHAMIYHOTO KJIiHIYHOTO (DEHOTUITY B IMOETHAHHI 3 Mapa-
KJIIHIYHUMHU MapKepaMU TEMOHCTPYE HassBHICTb JIBOX He-
BPOJIOTIYHUX (DEHOTUITIB Y HOBOHAPOIKEHUX 3 O3HAKAMM
LepeOpanbHOi nMc@yHKIIIi, rocmiTamizoBanux 1o BITH.

2. Cencuc-acouiiioBaHuil 1epeOpalbHUl  (DEHOTUIT
XapaKTepU3YEThCS ITiABUILEHOIO 30yIIMBICTIO 3 TPEMO-
POM, HeCTiliKicTIO pedaeKciB, TOCTYIIOBUM BiTHOBJIEHHSIM
pedekciB i cMokTaHHs. Tak, Ha 3-Ti0 100y TpeMop CIIO-
ctepiraBcs B 39,6 % niteit 3 HC nipotu 5,7 % natiieHTiB 3
['lE (p < 0,05). Y cBoto uepry, B rpyti cericucy M®PH i/a6o
JISTHKY TiTepeXOTeHHOCTI BUSBISUTUCH ¥ 56,6 % Ha 1-11y
100y i B 92,3 % Ha 7-my 100y, 1110 BKa3y€ Ha BUCOKY YaCTO-
Ty LepeOpaIbHUX CTPYKTYPHMX 3MiH HaBiTh 32 BiZICYTHOCTI
MEHIHTITY.

3. limokcuyHO-imeMiYHN (PEHOTUIT IIPOSBISETHCS
CTiIMKMM MPUTHIYEHHSIM CBiIOMOCTI, rimopedaeKcielo 3 Ti-
IOTOHI€10, TTMOOKMM ITOPYIIEHHSIM CMOKTAaHHS i MOBiIb-
HUMU TeMIIaMU BiIHOBJEHHS. PiBeHb SICHOI CBiZOMOCTI
Ha l-11y 1o0y cTalioHapHOro JIiKyBaHHS B AiTeid | rpymnu
peectpyBaBest B 75,9 % Bunagkis mipotu 2,7 % npu I'lE,
Ha 7-My 100y KiTBKIiCTh BUITaKiB cTaHOBMIA 76,1 1 6,7 %
BignosizHo (p < 0,05). ¥V 86,7 % nauientis 11 rpynu Ha Ki-
Hellb TU3KHSI CTalliOHApHOTO JIIKyBaHHSI peeCTpyBajiacs 1o-
BHA BiJICYyTHICTh CMOKTaJIbHOTO peIeKCy Ha BiIMiHY Bif
niteit | rpymnum, y sIKiii 119 03HaKa crioctepiranrach y 5,8 %
BUTIAMIKIB.

Ernuni acnekTn. JlociigKeHHS TPOBEAEHO 3 JIO-
TPUMaHHSIM TPUHLUIMIB Oi0€TMKM Ta IOJIOXeHb I[esb-
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ciHcbKO1 aeknapaiiii BcecBiTHHOI MeaMyHOI acolliallii.
IIpotokon nociimkeHHs OYB PO3MISIHYTUI i cXBaJlleHUM
Kowmiciero 3 mutaHb 6ioMeanyHOoi eTUKU ByKOBUHCBHKOTO
Nep>KaBHOTO MEAMYHOTO YHiBepcuTeTy (mpoTokos Ne 2
Bin 19.09.2024). Y poGoTi BUKOPUCTOBYBAIUCS HeTep-
COHAaJIi30BaHi JaHi MeIMYHOI JOKYMEHTAallil TaIlieHTiB.
KoHpineH1iliiHICTb TepcOHANbHUX JaHUX 3a0e31euyBaiu
LIJISIXOM iX 3HEOCOOJIEHHSI Ta BUKOPUCTAHHSI BUKJIIOUHO
IJIsT HayKOBOTO aHaii3y. JocrmimkeHHsT He Iepemdadaso
JOMATKOBMX JiaTHOCTMYHUX 200 JIiKYyBaJIbHUX BTpyYaHb
1100 MALiEHTIB.

KonduikT inTepeciB. ABropu 3asBJsIIOTh PO BiACYT-
HiCTh KOH(JIIKTY iHTepeciB i B1acHO1 (hiHaHCOBOI 3alliKaB-
JIEHOCTI MPU MiATOTOBIi JAHOI CTATTi.

Indopmania npo dinancyBanns. Ixepena diHaHcy-
BaHHSI BiICYTHI.

Buecok aBTopis. Korockosa O.K. — koHIenryariza-
1is1 AOCIIIKeHHSI, po3po0Ka METOJ0JIOTii, KepiBHUIITBO
TMOCIIIKEHHSIM, aaMIiHICTpyBaHHSI TIPOEKTY, OpTaHi3allist
Ta KOOPAWHALIS TOCITIIKEHHsI, 30ip i Bepudikalis TaHnX,
iHTeprpeTallis pe3yibTaTiB, KPUTUYHUI TIEperyisam py-
konucy; XKap K.I. — cratuctuunuii aHami3, 30ip JaHUX,
cucTeMaTu3allisl Ta OIpallloBaHHS JAaHUX, iHTepIIpeTallis
pe3yJbTaTiB, HamMCaHHS TMEPIIOro BapiaHTa PYKOIUCY;
Ilepeniuka M.A., Bnacosa K.B. — 30ip i cucremartu3ailis
MaHUX, iHTeprIpeTallisl pe3yabraTiB, KpUTUIHUI TTeperisi
pykonucy; BrnacoBa O.B. — KoHlenTyaizaitist 10CiKeH-
HsI, KEPIBHUIITBO JOCIHIKEHHSIM, 30ip i cucTemMaTu3allis
NaHUX, CTATUCTUYHUI aHaJli3, iIHTepIpeTallisi pe3yJIbTaTiB,;
Kpeny H.M. — 306ip i cucremaru3aiiisi faHux, iHTepripe-
Taiist pesyabraris; Jdinuk KO.A. — 306ip i cucremarusaritist
TAHWUX, KPUTUYHUI ITePeTIsi PYKOITHCY.
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Cerebral dysfunction in term neonates with neonatal sepsis without meningitis:
clinical and neuroimaging features and differentiation from hypoxic-ischemic encephalopathy

Abstract. Background. Neonatal sepsis may be associated with
cerebral dysfunction even in the absence of meningitis, posing a
diagnostic challenge in differentiating it from hypoxic-ischemic
encephalopathy (HIE). Clinical and neuroimaging features of
sepsis-associated cerebral dysfunction in term neonates remain in-
sufficiently studied, highlighting the need for early differentiation
and identification of its characteristic clinical and neuroimaging
phenotypes. The purpose was to determine and compare clinical,
laboratory, and neuroimaging features of cerebral dysfunction in
term neonates with neonatal sepsis without meningitis and HIE
during the first week of life. Materials and methods. A retrospec-
tive comparative cohort study was conducted in 124 term neonates
admitted to the neonatal intensive care unit between 2021 and
2025. Group I comprised 54 children with neonatal sepsis with-
out meningitis, while group II included 70 neonates with HIE.
Clinical, laboratory, and neurosonographic parameters were as-
sessed on days 1, 3, and 7 of hospitalization. Statistical analysis
was performed using parametric and non-parametric methods.
Differences were considered statistically significant at p < 0.05.
Results. Neonates with sepsis demonstrated a dynamic pattern
of cerebral dysfunction with a predominance of preserved con-
sciousness and gradual recovery of neurological functions. On day
1, clear consciousness was observed in 75.9 % of neonates with
sepsis compared to 2.7 % of those with HIE, whereas on day 7,

the corresponding proportions were 76.1 and 6.7 %, respectively
(p <0.05). On day 3, tremor was observed in 39.6 % of neonates
with sepsis compared to 5.7 % of those with HIE (p < 0.05). In the
sepsis group, a positive dynamic of the sucking reflex was observed:
the proportion of neonates with its complete absence decreased
from 32.7 % on day 1 to 5.8 % on day 7, whereas in the HIE group,
complete absence of the sucking reflex persisted in 86.7 % of neo-
nates on day 7 (p < 0.05). Neurosonography revealed structural
abnormalities, including morphofunctional immaturity and/or
areas of increased echogenicity, in 56.6 % of neonates in the sepsis
group on day 1 and in 92.3 % on day 7. No statistically significant
between-group differences were observed in C-reactive protein
levels. Conclusions. Neonatal sepsis without meningitis in term
neonates is associated with cerebral dysfunction characterized by
a clinical phenotype distinct from that of hypoxic-ischemic en-
cephalopathy. Sepsis-associated cerebral dysfunction is accom-
panied by dynamic changes in consciousness, tremor, increased
neuromuscular excitability, and gradual recovery of sucking func-
tion. The combined use of serial neurological assessment and neu-
rosonography may be useful for the early differentiation of sepsis-
associated cerebral dysfunction from HIE.

Keywords: sepsis-associated encephalopathy; hypoxic-ischemic
encephalopathy; term neonates; cerebral dysfunction; cerebral in-
jury; neuroplasticity
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Association between daily screen time, dental caries
experience and oral parafunctional habits among
school-aged children in Al-Najaf, Iraq:

a cross-sectional study

Abstract. Background. Screen time denotes the duration for which children are actively engaged with digital devices
such as televisions, smartphones and tablets. Two pathways have been proposed to link prolonged screen exposure with
oral health: the displacement of structured meals by frequent, often cariogenic, snacking during sedentary screen use;
and psychological overstimulation, which may be expressed through oral parafunctional behaviors such as bruxism and
nail biting. Data from Middle Eastern pediatric populations remain limited. The purpose was to examine the association
between daily screen time duration and age at screen introduction on the one hand, and dental caries experience
(DMFT/dmft), the Plaque (PI) and the Gingival Index (GI), and the presence of oral parafunctional habits on the
other, among school-aged children aged 6— 12 years attending dental clinics in Al-Najaf, Iraq. Caries experience in the
permanent dentition (DMFT) was designated the primary outcome. Materials and methods. In this cross-sectional
observational study, 140 healthy children aged 6— 12 years attending the dental clinics of the Department of Pediatric,
Orthodontic and Preventive Dentistry, University of Kufa, were recruited consecutively over three months (November
2025 — January 2026). Sociodemographic data, screen exposure, oral hygiene practices and parafunctional habits were
recorded by structured parental interview. A single calibrated examiner then assessed each child according to WHO
criteria, recording DMFT/dmft, the PI and the GI. Children were grouped by daily screen time (< 2 h vs > 2 h) and by
age at first screen exposure (< 2 vs > 2 years). Effect sizes with 95% confidence intervals (CI) are reported alongside
p-values. Results. Of the 140 children (67 boys, 47.9 %, mean age 8.51 * 1.81 years), 79 (56.4%) exceeded two hours
of daily screen exposure. Children in the > 2 h group were older (mean difference 0.78 years, 95% CI 0.18 to 1.38;
Cohen’s d = 0.44; p = 0.011) and had a higher mean DMFT (1.92 vs 1.02; mean difference 0.90, 95% CI 0.24 to 1.56;
d = 046, p = 0.008), an association of small-to-moderate magnitude. No corresponding difference was observed for
primary-dentition caries (dmft 5.35 vs 5.69; mean difference —0.34, 95% CI —1.66 to 0.98; d =—0.09; p = 0.611), the
PI (p =0.081) or the GI (p = 0.659). The prevalence of parafunctional habits did not differ by daily screen time (38.0
vs 36.1 %; odds ratio 1.09, 95% CI 0.54 to 2.17; p = 0.956). Habits were more frequent among children first exposed
to screens before the age of two (48.7 vs 32.7 %; odds ratio 1.96, 95% CI 0.92 to 4.16), but this difference did not reach
statistical significance (p = 0.117). Nail biting and object biting were the most frequently reported habits (each 36.5 %
of affected children), followed by bruxism (23.1 %). Conclusions. In this clinic-based sample, longer daily screen time
was associated with greater caries experience in the permanent dentition, whereas no association was demonstrated with
primary-dentition caries, oral hygiene indices or parafunctional habits. Because the design is cross-sectional and dietary
and socioeconomic data were not collected, these findings should be interpreted as associations rather than causal effects,
and residual confounding cannot be excluded. Prospective studies incorporating dietary assessment are needed before
screen-time counselling can be recommended as an evidence-based component of routine pediatric dental care.
Keywords: screen time; child; dental caries; DMF index; plaque index; gingival index; parafunctional habits; bru-
xism; nail biting; Iraq
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Introduction

Screen time refers to the amount of time a person spends
actively engaged with the screen of an electronic device.
In children, such devices now include televisions, smart-
phones, laptops, tablets and gaming consoles. Although
television has long formed part of the domestic environ-
ment, portable devices have become considerably more en-
gaging and more deeply embedded in daily routines, owing
to their versatility and capacity to combine entertainment,
communication and learning in a single object [1, 2].

The landscape of children’s media has changed mar-
kedly over the past decade. Digital devices are undoub-
tedly useful, yet the health consequences of excessive use
have attracted growing concern. Contemporary surveys of
school-aged children report that a large majority exceed the
two-hour threshold: 88.7 % of Indian schoolchildren aged
8—14 years in one school-based survey [3], and 78.2 % at
weekends in a hospital-based sample of children aged 6—13
years [4]. Comparable data from Middle Eastern pediatric
populations remain scarce, although problematic media use
has been documented among preschool children in Kuwait
|5]. Populations of this kind also carry a high burden of den-
tal caries, so that digital lifestyle and oral health neglect may
plausibly intersect as a public health concern [6].

Several professional bodies have issued guidance on
this exposure. The World Health Organization advises that
sedentary screen time is not recommended for children
younger than two years, and should not exceed one hour
per day for children aged 2—4 years [7]. The American
Academy of Pediatrics recommends consistent limits on
recreational screen use for school-aged children and ado-
lescents, together with the preservation of adequate time for
sleep, physical activity and family interaction [8, 9]. Exces-
sive screen exposure has been linked to negative effects on
weight and sleep, and to emotional and behavioral difficul-
ties [1, 8].

The first pathway by which screen exposure might relate
to oral health is dietary. Prolonged sedentary viewing is ac-
companied by frequent, unstructured snacking and by ex-
posure to advertising for energy-dense, sugar-rich products;
both increase the frequency of fermentable carbohydrate
challenges and create an oral environment favorable to ca-
ries [3, 4]. Cross-sectional studies in school-aged children
have accordingly reported greater caries experience among
those with longer daily screen exposure [3, 6]; this evidence
consists, however, of individual observational studies of
varying design and setting, and no pooled quantitative syn-
thesis is at present available.

A second, less well characterized pathway concerns non-
functional oral habits. Bruxism, object biting and nail biting
are repetitive, non-functional activities that may, when per-
sistent, contribute to tooth wear, mucosal trauma and oc-
clusal disturbance. Sustained attentional demand and the
arousal associated with interactive media have been pro-
posed as triggers for such tension-releasing behaviors, and
moderate-to-high problematic media use has been associ-
ated with a higher frequency of bruxism and nail biting in
preschool children [5]; altered sleep architecture following
evening screen exposure has likewise been linked to a higher
reported frequency of sleep bruxism [10].

Despite this growing interest, most of the available evi-
dence originates from South Asian, European and Gulf
populations, and studies that examine caries indices, peri-
odontal indices and parafunctional habits together within a
single Iraqi pediatric sample are lacking. The present study
was therefore designed to examine the association between
daily screen time duration and age at screen introduction
on the one hand, and caries experience (DMFT/dmft), the
Plaque (PI) and the Gingival Index (GI), and the presence
of oral parafunctional habits on the other, among children
aged 6—12 years attending dental clinics in Al-Najaf, Iraq.
Caries experience in the permanent dentition (DMFT) was
designated in advance as the primary outcome; the remai-
ning indices and the presence of parafunctional habits were
treated as secondary outcomes.

Materials and methods
Study design and sefting

This cross-sectional observational study was conducted
between November 2025 and January 2026 in the dental
clinics of the Department of Pediatric, Orthodontic and
Preventive Dentistry, College of Dentistry, University of
Kufa, Al-Najaf, Iraq. Reporting follows the STROBE re-
commendations for cross-sectional studies.

Participants

Children aged 6—12 years who attended the clinics for a
first or a follow-up visit during the study period were invited
to participate and were enrolled consecutively. Eligible par-
ticipants were physically and mentally healthy and were ac-
companied by a parent or legal guardian. Children who were
uncooperative, had special healthcare needs or systemic
disease, those who were unaccompanied, or whose parents
declined consent were excluded. Because recruitment was
confined to children attending a university dental clinic,
the sample is a clinic-based convenience sample and is not
a probability sample of the general child population of Al-
Najaf; this is considered further in the Limitations.

Data collection

The study comprised two components: a structured in-
terview and a clinical examination.

Structured questionnaire. A single dentist interviewed
the accompanying parent, with the child present, and com-
pleted the questionnaire directly. The instrument contained
four sections:

— section 1, sociodemographic data: the child’s sex,
age, date of birth, place of residence and birth order;

— section 2, screen exposure: the type of device used,
the average duration of daily use, the purpose of use (edu-
cational versus recreational, including gaming and video
viewing), and the age at which screen exposure began. Dai-
ly screen time was recorded in hours and was subsequently
dichotomized at two hours in accordance with prevailing
pediatric recommendations [8, 9]. Age at first screen ex-
posure was classified as < 2 or > 2 years, consistent with
guidance that discourages sedentary screen use below the
age of two [7];

— section 3, oral health practices: whether the child
brushed the teeth and, if so, the frequency per day;
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— section 4, non-functional oral habits: the presence or
absence of parafunctional habits and, where present, their
type (bruxism, digit or thumb sucking, lip biting or sucking,
nail biting, and the biting or sucking of foreign objects).
More than one habit could be recorded for a given child.

Clinical examination. All examinations were performed
by a single calibrated dentist with the child seated in a dental
chair, using a plane mouth mirror under the fixed dental unit
light, in accordance with WHO guidelines [11]. Caries ex-
perience was recorded separately for the permanent and pri-
mary dentitions using the DMFT and dmft indices, deno-
ting decayed (D/d), missing due to caries (M/m) and filled
(F/f) teeth, following standard WHO diagnostic criteria
[11]. Gingival condition was assessed with the GI [12] and
oral hygiene with the PI [13]. Radiographs were not taken,
so that approximal lesions without a cavitated or clinically
detectable component may have escaped detection.

Sample size

No a priori sample size calculation was performed; the
sample comprised all eligible children attending the clinics
during the three-month study window. A sensitivity analysis
was therefore carried out after recruitment. With 61 children
in the <2 h group and 79 in the > 2 h group, a two-sided test
at oo = 0.05 provides 80 % power to detect a standardized
mean difference (MD) of d ~ 0.48 in continuous outcomes,
and a difference of approximately 26 percentage points in
the prevalence of parafunctional habits between the two
screen-introduction groups. The study was consequently
well powered only for associations of at least moderate mag-
nitude, and smaller but clinically meaningful differences
may have gone undetected. Post hoc power for the observed
difference in the prevalence of parafunctional habits by age
at screen introduction was approximately 42 %.

Statistical analysis

Datawere analyzed with IBM SPSS Statistics version 27.0
(IBM Corp., Armonk, NY). The distribution of each conti-
nuous variable (age, DMFT, dmft, PI and GI) was examined
using the Shapiro-Wilk test, supplemented by inspection of
histograms and normal Q-Q plots (Shapiro-Wilk results: age
W=0.9236, p <0.001; DMFT W =10.7673, p < 0.001; dmft
W = 0.9593, p = 0.0004; PI W = 0.9750, p = 0.0114; GI
W =0.5941, p < 0.001). As expected for caries indices in a
pediatric population, the DMFT and dmft distributions were
right-skewed and contained an excess of zero values; con-
tinuous variables were therefore compared between the two
screen-time groups using the Mann-Whitney U test and are
summarized as median (interquartile range) in addition to
mean * standard deviation (SD), the latter being retained to
permit comparison with previously published reports.

Categorical variables were compared using Pearson’s
chi-square test with Yates’s continuity correction for 2 x 2
tables; Fisher’s exact test was applied where any expected
cell count was below five. For every principal comparison,
an effect size is presented with its 95% confidence interval
(CI): the MD and Cohen’s d for continuous outcomes, the
rank-biserial correlation for Mann-Whitney comparisons,
and the odds ratio (OR) together with Cramér’s V for ca-
tegorical associations.

Six primary comparisons were specified across the
screen-time contrasts (age, DMFT, dmft, PI, GI and pre-
sence of parafunctional habits). To limit the family-wise
error rate, a Bonferroni-adjusted significance threshold of
p < 0.0083 was applied to this family of tests; unadjusted
p-values are reported throughout and are interpreted against
both the conventional threshold of 0.05 and the adjusted
threshold.

To avoid loss of information inherent in dichotomiza-
tion, daily screen time was additionally analyzed as an
ordinal variable (< 1, > 1-2, > 2—4, > 4 h) and a possible
dose-response relationship with DMFT was assessed using
the Jonckheere-Terpstra test for ordered alternatives (J-T
statistic = 3370.0, p = 0.0159).

Because the two screen-time groups differed signifi-
cantly in age, multivariable models were fitted to adjust for
potential confounding. A multiple linear regression model
was constructed with DMFT as the dependent variable and
daily screen-time group, age, sex and toothbrushing fre-
quency as independent variables (adjusted B for screen time
>2h=0.468, 95% CI —0.119 to 1.056, p = 0.117; model
R? = 0.287). A binary logistic regression model was fitted
with the presence of parafunctional habits as the dependent
variable and daily screen time, age at screen introduction,
age and sex as covariates (adjusted OR for screen intro-
duction < 2 years = 2.12, 95% CI 0.97 to 4.65, p = 0.060).
Model assumptions were checked by inspection of residual
plots and by examination of variance inflation factors for the
linear model, and by the Hosmer-Lemeshow goodness-of-
fit test for the logistic model.

Results

A total of 140 children were examined, comprising 67
boys (47.9 %) and 73 girls (52.1 %), aged between 6 and
12 years (mean 8.51 = 1.81 years). Seventy-nine children
(56.4 %) reported more than two hours of daily screen expo-
sure and 61 (43.6 %) reported two hours or less (Fig. 1). The
two groups were comparable with respect to sex (p = 0.813)
but differed in age: children in the > 2 h group were on
average 0.78 years older (95% CI 0.18 to 1.38; d = 0.44;
p = 0.011). Age was consequently retained as a covariate in
all multivariable models (Table 1).

Caries experience, plaque and gingival status by screen-
time group are presented in Table 2. Children reporting
more than two hours of daily screen exposure had a mean
DMFEFT of 1.92 compared with 1.02 in the < 2 h group, a
difference of 0.90 (95% CI 0.24 to 1.56; d = 0.46, 95% CI
0.12 to 0.80; p = 0.008). The magnitude of this associa-
tion is small-to-moderate, and the lower confidence limit
is compatible with a difference of only about a quarter of
one carious tooth; the p-value lies marginally below the
Bonferroni-adjusted threshold of 0.0083 and should there-
fore be regarded as evidence that is suggestive rather than
definitive. By contrast, primary-dentition caries experi-
ence was almost identical in the two groups (dmft 5.35
vs 5.69; mean difference —0.34, 95% CI —1.66 to 0.98;
d =-0.09; p=0.611), and neither the PI (p = 0.081) nor
the GI (p = 0.659) differed significantly between groups.
Mean DMFT and dmft values by screen-time group are il-
lustrated in Fig. 2.
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Table 1. Demographic characteristics of the study sample by daily screen time

. Total <2h >2h Effect size
LR (N = 140) (n = 61) (n =79) (95% Cl) [P
Age, years, mean (SD) 8.51 (1.81) 8.07 (1.81) 8.85 (1.74) MD 0'73 (=061§;° 1.38) 0.011*
Sex, n (%) OR 1.15 (0.59 to 2.24) 0.813
— Male 67 (47.9) 28 (45.9) 39 (49.4)
— Female 73 (52.1) 33 (54.1) 40 (50.6)

Notes: OR (male sex, > 2 vs < 2 h); continuous variables were compared with the Mann-Whitney U test (mean
and SD shown for comparability with earlier reports) and categorical variables with the chi-square test; * —
significant at p < 0.05; the Bonferroni-adjusted threshold for this family of comparisons was p < 0.0083.

£ > 2 h daily
B <2hdaily

Figure 1. Distribution of daily screen time among
the study sample (N = 140)

The prevalence of parafunctional habits showed no as-
sociation with daily screen time: habits were reported in
30 of 79 children (38.0 %) in the > 2 h group and in 22 of
61 children (36.1 %) in the < 2 h group (OR 1.09, 95% CI
0.54 to 2.17; Cramér’s V = 0.02; p = 0.956). Habits were
reported more often among children first exposed to screens
before the age of two (19 of 39, 48.7 %) than among those
first exposed later (33 of 101, 32.7 %), corresponding to OR
of 1.96 (95% C10.92 to 4.16; Cramér’s V = 0.15); this diffe-
rence did not reach statistical significance (p = 0.117), and

the confidence interval includes unity as well as effects large
enough to be clinically relevant (Table 3, Fig. 3).

Among the 52 children who reported at least one parafunc-
tional habit, nail biting and object biting were the most fre-
quent, each recorded in 19 children (36.5 % of the habit group;
13.6 % of the total sample), followed by bruxism in 12 children
(23.1 % of the habit group; 8.6 % of the total sample). Lip suc-
king, lip biting and thumb sucking were less common; pen bit-
ing and sucking pens or toys were reported by one child each.
Nail biting and object biting together accounted for approxi-
mately three quarters of all reported habits (Table 4, Fig. 4).

In the multivariable linear regression model, in which
age, sex and toothbrushing frequency were entered to-
gether with screen-time group, the association between
daily screen time and DMFT was attenuated to B = 0.471
(95% CI —0.119 to 1.061; p = 0.117), and the model ex-
plained 29.7 % of the variance in DMFT. In the logistic
regression model for the presence of parafunctional habits,
early screen introduction yielded an adjusted OR of 2.12
(95% CI1 0.97 to 4.65; p = 0.060). Analysis of screen time as
an ordinal variable did not demonstrate a significant mono-
tonic trend across the four exposure categories (Jonckheere-
Terpstra p = 0.979).

DMFT (< 2 h)

DMFT (> 2 h) 1.92
dmft (< 2 h) 5.60
dmft (> 2 h) 5.35

Figure 2. Mean DMFT and dmft scores by daily
screen time

Table 2. Caries experience, plaque and gingival indices by daily screen time

moox | ZL0ZEN | c2ocIo | Wemdfewce | cohensd | e
DMFT 1.02 (1.54) 1.92 (2.25) 0.90 (0.24 to 1.56) 0.46 (0.12 to 0.80) 0.008*
dmft 5.69 (3.85) 5.35 (3.85) ~0.34 (-1.66100.98) | —0.09 (~0.42 to 0.25) 0.611
PI 0.91 (0.52) 0.76 (0.45) —0.14 (-0.31100.02) | —0.30 (~0.64 to 0.04) 0.081
Gl 0.19 (0.41) 0.21 (0.36) 0.03 (~0.10 to 0.16) 0.08 (~0.26 to 0.41) 0.659

Notes: groups were compared with the Mann-Whitney U test; means and SD are presented for comparability
with earlier reports; * — significant at p < 0.05; Bonferroni-adjusted threshold p < 0.0083.
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Table 3. Association of daily screen time and age at screen introduction with the presence
of parafunctional habits

Variable Hab"ns (f/gse“" Hab"ﬁ F,Sse"t’ OR (95% Cl) p-value
Daily screen time 1.09 (0.54 t0 2.17) 0.956
<2h(n=61) 39 (63.9) 22 (36.1) Reference
>2h(n=79) 49 (62.0 30 (38.0)
Age at screen introduction 1.96 (0.92 to 4.16) 0.117
> 2 years (n=101) 68 (67.3) 33 (32.7) Reference
<2years (n =39) 20 (51.3) 19 (48.7)

Notes: p-values were derived from Pearson’s chi-square test with Yates’s continuity correction; neither as-

sociation reached statistical significance.

Introduction before
2 years
(habits present)

48.7 %

Introduction after
2 years
(habits present)

of Garg et al. [3] who reported signifi-
cantly higher DMFT and deft among
schoolchildren aged 8—14 years with two
or more hours of daily screen exposure;
with those of Kalaivanan et al. [2] who
found a higher prevalence of cavitated
lesions among preschool children with

Figure 3. Prevalence of parafunctional habits according to

age at screen introduction

Discussion

This clinic-based cross-sectional study examined whether
daily screen time and age at screen introduction were associ-
ated with caries experience, oral hygiene status and parafunc-
tional habits in children aged 6—12 years in Al-Najaf. A single
association reached statistical significance: children who re-
ported more than two hours of daily screen exposure had a
higher mean DMFT than those who reported two hours or
less. No association was demonstrated for primary-dentition
caries, for the plaque and gingival indices, or for the presence
of parafunctional habits. Because the design is cross-sectio-
nal, all of these findings describe associations measured at a
single point in time and do not establish that screen exposure
causes, or contributes to, any of the outcomes examined.

The observed difference in DMFT (0.90 teeth, 95% CI
0.24 to 1.56; d = 0.46) is of small-to-moderate magnitude,
and the width of the confidence interval indicates that the
underlying difference could plausibly be as small as a quarter
of a tooth or as large as one and a half teeth. This direction
of association is consistent with the cross-sectional findings

problematic screen exposure; and with
those of Yilmaz and Avci [6] in whom
longer screen time was associated with
higher dmft scores. A report from a Gulf
population by Alanzi et al. [5] similarly describes poorer
oral hygiene among preschool children with high proble-
matic media use, although caries prevalence in that sample
was near-universal (99.2 %) and did not differ between
media-use groups. The literature is not uniform, however.
Robin et al. [4] found that it was screen-related eating ha-
bits, rather than screen time as such, that correlated with
cavitated lesions, and that the correlation coefficients were
low. Mustuloglu et al. [14] observed a higher number of
decayed teeth among preschool children with problematic
screen exposure, but the association did not extend to every
caries measure examined. It should further be noted that no
systematic review or meta-analysis of screen time and ca-
ries experience has yet been published, so that the available
evidence remains a collection of individual observational
studies rather than a pooled estimate. Taken together, these
studies suggest that screen time is more plausibly a marker
of an underlying dietary and behavioral pattern than an
independent determinant of caries, and the present data,

Table 4. Distribution of specific parafunctional habit types

Habit type - % Of(:\?t:!l zg;nple % of(r;la:i; 2g)roup
Nail biting 19 13.6 36.5
Object biting 19 13.6 36.5
Bruxism 12 8.6 23.1
Lip sucking 5 3.6 9.6
Lip biting 4 2.9 7.7
Thumb sucking 4 2.9 7.7
Pen biting 1 0.7 1.9
Sucking pens and toys 1 0.7 1.9

Note: percentages sum to more than 100 % because some children reported more than one concurrent habit.
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@ nail biting
{0 Object biting

. Bruxism
. Others

Figure 4. Relative frequency of parafunctional habit
types among children reporting at least one habit
(n=52)
which lack any dietary measurement, cannot distinguish

between such possibilities.

The contrast between the permanent and primary denti-
tions merits comment, since it was the DMFT and not the
dmft that differed between groups. Several explanations are
possible and are not mutually exclusive. First, screen exposure
and its accompanying dietary pattern increase with age in this
sample, and the permanent dentition is therefore exposed to
any such pattern during precisely the period in which screen
use intensifies, whereas much of the primary dentition has
already erupted, been exposed and in part exfoliated before
heavy screen use begins. Second, dmft in this population was
high in both groups (5.35 and 5.69), which raises the possibi-
lity of a ceiling effect that would obscure a modest between-
group difference. Third, the older mean age of the high-expo-
sure group means that these children had, by definition, more
erupted permanent teeth at risk; although age was entered as
a covariate in the multivariable model, residual confounding
by age cannot be excluded in a sample of this size. The ab-
sence of any difference in the plaque and gingival indices like-
wise deserves interpretation rather than mere statement: these
indices capture oral hygiene over a short and recent period,
whereas caries experience is cumulative, so the two need not
move together. It is also possible that families who bring a child
to a university dental clinic are, as a group, more attentive to
toothbrushing than the general population, which would com-
press the range of plaque and gingival scores and reduce the
capacity of the study to detect a difference. This interpreta-
tion differs from that of Garg et al. [3] who reported markedly

higher plaque and gingival index scores among schoolchildren
with two or more hours of daily screen exposure; the discre-
pancy may reflect differences in sampling frame, since their
participants were recruited in schools whereas the present
sample was recruited in a clinical setting. Mustuloglu et al.
[14] likewise reported higher plaque and gingival scores in a
clinic-based sample, although in preschool children rather
than in the school-aged group studied here.

With respect to parafunctional habits, no association
was found with daily screen time (p = 0.956). This does not
support the findings of Alanzi et al. [5] who reported signifi-
cantly more bruxism and nail biting among preschool chil-
dren with moderate-to-high problematic media use, but it
accords with those of Mustuloglu et al. [14] who found no
difference in the presence of abnormal oral habits between
preschool children with and without problematic screen ex-
posure. Habits were reported more frequently among chil-
dren first exposed to screens before the age of two (48.7 vs
32.7 %), and an association between early screen exposure
and adverse oral health outcomes has been described in ear-
lier work on dental neglect [6]. It must be emphasized, how-
ever, that in the present study this difference did not reach
statistical significance (p = 0.117) and that the correspon-
ding confidence interval (OR 1.96, 95% CI 0.92 to 4.16) is
compatible with no association at all. The post hoc power for
a difference of this size was only about 42 %, so a true associ-
ation of moderate size cannot be excluded either; the finding
should be regarded as a hypothesis-generating observation
that requires confirmation in an adequately powered study,
and not as a clinically established result. Within the subgroup
of children who did report habits, nail biting and object bit-
ing predominated, each accounting for 36.5 %, followed by
bruxism at 23.1 %, a distribution broadly comparable with
that described by Mitova and Dimitrova [10] who reported
longer screen exposure among children with sleep bruxism.

Residual confounding

The associations reported here are open to confounding
by variables that were not measured. Diet is the most impor-
tant of these: the frequency of sugar intake, the consump-
tion of sweetened beverages and the practice of snacking
during screen use are established determinants of caries and
are strongly correlated with screen time, yet no dietary in-
formation was collected in this study. Any part of the ob-
served DMFT difference could therefore be attributable to
diet rather than to screen exposure itself. Socioeconomic
position operates in a similar way: household income, pa-
rental education and parental occupation influence device
ownership and permissiveness towards screen use on the one
hand, and access to preventive dental care, fluoride expo-
sure and dietary quality on the other. Parental supervision,
family routines around mealtimes and bedtimes, and sleep
duration form a further cluster of correlated influences that
were not captured. Reverse causation is also plausible in a
cross-sectional design, particularly for parafunctional ha-
bits: a child who is restless, anxious or sleeping poorly may
be given a device more readily, so that the direction of any
association cannot be determined from these data. The mul-
tivariable models adjusted for age, sex and toothbrushing
frequency alone, and adjustment for measured confounders

Tom 21, N2 6, 2026

www.mif-ua.com, https://childshealth-journal.com 27



OpwuriHaAbHI AOCAIAXeHHS / Original Researches

does not address confounding by unmeasured ones. The as-
sociations described should therefore be read as provisional.

Limitations

Several limitations qualify the interpretation of these
findings. First, the cross-sectional design permits no infe-
rence about temporal sequence or causation. Second, par-
ticipants were recruited by convenience from a single uni-
versity dental clinic; children attending such a clinic differ
from the general child population in both disease experi-
ence and health-seeking behavior, and the findings cannot
be generalized to all children in Al-Najaf, still less to Iraq
as a whole. Third, screen time and parafunctional habits
were ascertained by parental report, which is subject to re-
call bias and to social desirability bias; parents commonly
underestimate their children’s device use, and habits occur-
ring during sleep, notably bruxism, are particularly likely to
be under-reported in the absence of polysomnographic or
clinical confirmation of tooth wear. Fourth, no dietary, so-
cioeconomic or sleep data were collected, so the most likely
confounders could not be examined. Fifth, no a priori sam-
ple size calculation was performed; the study had adequate
power only for associations of at least moderate magnitude,
and several null findings, including that for parafunctional
habits, may represent type 11l error rather than true absence
of association. Sixth, multiple comparisons were performed
and the single significant result lay only marginally below
the Bonferroni-adjusted threshold. Seventh, examinations
were carried out by a single examiner without radiographic
support, so that intra-examiner reliability could be assessed
but inter-examiner agreement could not, and approximal
lesions may have been missed. Eighth, screen time was ana-
lyzed primarily as a dichotomy at two hours, a threshold that
is convenient and guideline-based but nonetheless arbitrary;
the supplementary ordinal analysis was limited by small
numbers in the extreme categories.

Clinical implications and future research

These findings do not, by themselves, justify a change in
clinical practice. They are, however, consistent with a broader
body of work suggesting that patterns of digital media use tra-
vel together with dietary and behavioral patterns of relevance
to oral health. Enquiry about screen habits during pediatric
dental history-taking is inexpensive and may serve as a useful
entry point to a wider conversation about snacking frequency,
sugared drinks, bedtime routines and toothbrushing, and it is
reasonable for dental teams to reinforce existing pediatric gui-
dance on screen use when the opportunity arises. Establishing
whether reducing screen time itself confers oral health benefit
will require prospective cohort studies with repeated caries as-
sessment and detailed dietary records, ideally supplemented
by objective measurement of device use, and ultimately by in-
tervention studies. Future work in this population should also
include community-based sampling, socioeconomic charac-
terization, and clinical verification of bruxism.

Conclusions

In this clinic-based sample of 140 school-aged children
in Al-Najaf, daily screen time exceeding two hours was as-
sociated with a modestly higher caries experience in the

permanent dentition, an association of small-to-moderate
magnitude that was only marginally robust to correction for
multiple testing. No association was demonstrated between
screen time and primary-dentition caries, plaque and gin-
gival indices, or the presence of parafunctional habits. The
higher frequency of parafunctional habits among children
first exposed to screens before the age of two represents a
non-significant trend that requires confirmation in an ade-
quately powered study. Because the design is cross-sectional
and dietary and socioeconomic data were not available,
these results describe associations and are compatible with
residual confounding; they do not demonstrate that screen
exposure causes poor oral health. Prospective research in-
corporating dietary assessment is needed before screen-time
counselling can be recommended as an evidence-based
component of routine pediatric dental care.
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3B’430K MiX LLOAEHHUM YaCOM KOPUCTYBAHHS €KPAHAMM, NOLUMPEHICTIO Kapiecy
" OPAABHUMU NAPAPYHKLIOHAABHUMM 3BUMKOMM B AiT€M LUKIABHOTO BiKY B M. AH-Haaxad (Ipak):
nepexpecHe AOCAIAXKEHHS

Pe3iome. AkryanbnicTb. TepMiH «uac KOpPUCTYBaHHS eKpaHa-
MW» TIO3HAYa€ TPUBAIICTb aKTMBHOI B3aeMOZIl 1iTell i3 uudpo-
BUMM TIPUCTPOSIMU, SIK-OT TeJIEBI30pH, CMapT(HOHMU Ta TUIaHILE-
TH. 3arporoHOBAHO IBa MeXaHi3MH, IO TMOB’SI3YIOTb TpUBAJE
nepeOyBaHHs Mepel eKpaHOM 3i CTaHOM 3[10pPOB’SI POTOBOI IMO-
POXHUHM: 3aMillleHHsI TTOBHOLIHHMX IPUMOMIB TXi YacTUMU
TepeKycaMu, HePiIKo KapieCOTeHHUMU, TIijI 4ac MaJIOPyXJIUBOTO
KOPUCTYBaHHSI TaiKeTaMU Ta TICUXOJIOTIYHE Mepe30yIKeHHS, 110
MOXe MPOSIBJIATHCS OPAIbHUMU MapadyHKIIOHATbHUMHY 3BUYKa-
MHU, SIK-OT OPYKCHU3M i I'pU3iHHS HirTiB. JaHi 11010 AUTSIYMX MO~
myJsaii y kpaiHax biamspkoro Cxomy 3aiuInaloThCsi OOMeXeHMU -
Mu. MeTa: BUBUUTHU 3B’SI30K MiX TPUBAJICTIO IIOJCHHOTO Yacy,
MPOBEICHOTo Mepel eKpaHaMM, Ta BiKOM MOYaTKy iX BUKOPHUC-
TaHHS, — 3 OAHOTO 00Ky, i mokasHukamu Kapiecy (DMFT/dmft),
ingexkcoM 3yoHoro HanboTy (PI) i crany sicen (GI), a Takox HasiB-
HiCTIO MapadyHKI[IOHATBHUX 3BUYOK — 3 iHIIIOTO Y IiTeH IIKiJIb-
Horo BiKy (6—12 pokiB), sIKi BilBilTyBaJn CTOMATOJIOTIUHI KJIiHIKK
B M. AH-Hamxkad (Ipak). OCHOBHUM pe3yJIbTaTOM Oysia BUpaxe-
HiCTbh Kapiecy nocriitHux 3y6iB (DMFT). Martepianu Ta MmeToau.
Y mpomy nepexpecHoMy 00cepBalliifHOMY TOC/iIKEeHH] IIPOTSTOM
TpboX MicsuiB (tuctomazn 2025 p. — ciyeHb 2026 p.) MOCIITOBHO
BiniopaHo 140 310poBuX AiTeit BikoM 6—12 pokiB, siKi BiaBimyBa-
JIM CTOMATOJIOTIUHI KJIiHIKM Kadeapu AUTAY0i, OPTOAOHTUYHOI Ta
npodinakTuaHoi ctomaTosorii YHiBepcutety Kydu. CouiaabHo-
nemorpadiuHi gaHi, iHhopMallito mpo yac KOpUCTYBaHHSI eKpaHa-
MM, Tiri€Hy pOTOBOI MTOPOXHUHM ¥ MapadyHKIiOHATbHI 3BUYKHU
30MpajTy MUISIXOM CTPYKTYPOBAHOTO ONMUTYBaHHsI 0aTbKiB. [ToTiM
OIVH JOCTiIHUK ITPOBOIMUB OIJISII KOXKHOI IUTUHHU BilIMOBITHO 10
KpuTepiiB BcecBiTHBOI OpraHizalii 0XopoHU 310poB’s, dikcyoun
nokaszHuku DMFT/dmft, PI ta GI. [liteii po3noaijieHo Ha Tpymnu
3a TPUBAJIICTIO IIOJIGHHOTO Yacy Tepen ekpaHamu (< 2 Ton IpoTu
> 2 rom) Ta BiKOM ITOYATKy KOPUCTYBaHHS HUMM (< 2 pOKU IIPOTHU
> 2 pokiB). HaBeneHo mokasHMKM BeanduHu edekrty 3 95% no-
Bipuumu inTepBaiamu (1) Ta 3HaueHHs p. Pe3yabTaTu. 3i 140
niteit (67 xnomuukis, 47,9 %; cepenniit Bik 8,51 = 1,81 poky) 79
(56,4 %) nmpoBoIMIM TIepe/l eKpaHaMU MTOHA/ IBi TONMHU Ha 100Y.

JlitTK 3 Tpymnu, A€ Yyac KOPUCTYBaHHS eKpaHaMM IepeBUIIYBaB 2
TOAVHU Ha 00y, Oyau ctapmmmMu (cepents pisHuist 0,78 poky;
95% 11: 0,18—1,38; d Koena = 0,44; p = 0,011) i Manu BULIMI
cepenniii mokasHuk DMFT (1,92 npotu 1,02; cepenHs pizHU-
us 0,90; 95% M1 0,24—1,56; d = 0,46; p = 0,008), 1110 CBiTUUTH
Mpo 3B’30K Cj1abKoi abo momipHoi cwin. BinmoBimHoi pisHUII
II0JT0 KAPiECHOTO ypaxkeHHs TUMYacoBux 3y0iB (dmft 5,35 mpotu
5,69; cepenns piznuus —0,34; 95% A1: —1,66... 0,98; d = —0,09;
p =0,611), PI (p = 0,081) un GI (p = 0,659) He BusiBieHo. [lo-
LIMPEHiCTh NMapadyHKILIOHATbHUX 3BUUOK HE 3aJiexaya Bill TpU-
BaJIOCTi 1IOJIEHHOTO yacy nepen ekpaHamu (38,0 mporu 36,1 %;
BimHomeHHs mancis 1,09; 95% Ml: 0,54—2,17; p = 0,956). Taxi
3BUYKM YACTIllIe CIIOCTEPIraJucs cepe AiTei, sIKi movyaau Kopuc-
TyBaTUCs eKpaHaMU Y Billi 10 1BOX pokiB (48,7 mpotu 32,7 %; Bin-
HolleHHs 1aHciB 1,96; 95% J11: 0,92—4,16), onHak 151 pi3HULS
He Jocsria piBHSA cTaTuCcTUYHOI 3HauymocTi (p = 0,117). Haii-
MOIIMPEHIIIMMUA 3BUYKAMM OYyJIM TPU3iHHS HIiITiB i mpeaMeTiB
(1o 36,5 % BUMAnIKiB cepen AiTeil, siKi Maau mapadyHKIIOHATbHI
3BUUKM) Ta Opykeusm (23,1 %). BUCHOBKM. Y 11iii KITiHIYHIN BU-
Oipui TpuBaJille MIoAeHHEe KOPUCTYBAHHS eKpaHAMM acolliloBa-
JIOCS 3 BUILIMM PiBHEM ypaxk€HHSI Kapi€eCOM MOCTiiiHUX 3y0iB, TOMA1
SIK 3B’SI3KY 3 Kapi€COM TMMYaCOBHX 3y0iB, TOKa3HMKAMM Tiri€EHU
pPOTOBOI TTOPOKHWHU YK MapadyHKIIOHATbHUMU 3BMYKAMU HE
BUsiBIeHO. OCKIJIbKM TOCIIIKEHHSI Ma€ TIepeXpecHUid Tnu3aiiH, a
JIaHi 111010 XapuyBaHHS i COLiaTbHO-€KOHOMIUHOIO CTaTycy He
30upaaucs, OTpUMaHi pe3yabTaT CJifl iHTepIpeTyBaTh sSIK CBil-
YEeHHST B3a€EMO3B’SI3KYy, a He TMPUYMHHO-HACHIIKOBOTO BILIUBY;
TaKOX HE MOXHA BUKJIIOUYUTH WMOBIPHICTb 3aJIUIIIKOBOTO BIUIMBY
CTOPOHHIX YMHHUKIB. HeoOXimHi MpOCMeKTUBHI AOCHTiIKEHHSI,
1[0 BPaxOBYIOTb OCOOJMBOCTI XapuyBaHHsI, MepIl HixXK PeKOMEH-
Jauii 11010 0OMEXEHHsI eKpaHHOTO yacy MOXHa OyJe BBaXaTu
JIOKA30BO OOIPYHTOBAHOIO CKJIAIOBOIO PYTMHHOI CTOMATOJIOTIY-
HOI TOTTIOMOTH JiTSIM.

Kii0490Bi c/ioBa: uac nepen expaHoM; 1uTHHA; Kapiec; iHIEKC
DMF; innekc 3yOHOTO HaJIbOTY; iHIEKC TiHTIiBITY; mapadyHKIIio-
HaJIbHI 3BUYKU; OPYKCU3M; TPU3iHHS HIrTiB; Ipak
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Diagnostic value of anthropometric
and biochemical markers of adiposopathy
in latent autoimmune diabetes in youth

Abstract. Background. Accurately differentiating slowly progressive autoimmune diabetes phenotypes, particularly
latent autoimmune diabetes in youth (LADY), from classical type 1 (cT1DM) and type 2 diabetes (T2DM) remains a
major diagnostic challenge in clinical endocrinology. The purpose of the study was to evaluate the functional state of
pancreatic f-cells, liver enzyme profiles, and robust surrogate markers of adiposopathy (lipid accumulation product,
LAP; visceral adiposity index, VAI; waist-to-height ratio, WHtR) in patients with LADY compared to latent autoimmune
diabetes in adults (LADA), cT1DM, and T2DM. Materials and methods. A cross-sectional comparative study included
141 patients divided into four groups: LADA (n = 36), LADY (n = 30), cT1DM (n = 40), and T2DM (n = 35). Fasting
C-peptide, basal insulin, liver enzymes (alanine aminotransferase, aspartate aminotransferase, gamma-glutamyl
transferase, alkaline phosphatase), and adiposopathy indices (LAP, VAI, WtHR) were evaluated. Results. Fasting
C-peptide levels in LADY (0.62 ng/mL) and LADA (0.60 ng/mL) were identical (p = 0.995), being 6.2-fold higher
than in cTIDM (0.10 ng/mL, p < 0.001), but 7.9 times lower than in T2DM (4.91 ng/mL, p < 0.001). Patients with
LADY exhibited low visceral adiposity levels (LAP 16.52, VAI 2.11, WtHR 0.45), demonstrating a 4.0-fold reduction in
LAP and a 3.0-fold reduction in VAI compared to T2DM (p < 0.001). Liver enzymes in LADY remained within normal
reference ranges. Conclusions. LADY is characterized by preserved residual f-cell secretion without primary systemic
adiposopathy or lipotoxicity. Integrating LAP and VAI scores alongside C-peptide evaluation significantly improves the
accuracy of differential diagnosis at the primary care level. LAP and VAI can be considered as additional surrogates
available in outpatient practice markers of metabolic differentiation within the spectrum of slowly progressive autoimmune
forms of diabetes (LADY/LADA), complementing serological verification (GADA/IA-2/ZnT8) and C-peptide assessment,
especially in situations where the latter do not provide differences between groups.

Keywords: latent autoimmune diabetes in youth; adolescents; young adults; autoimmune diabetes mellitus; latent au-
toimmune diabetes in adults; waist-to-height ratio; C-peptide; adiposopathy;, differential diagnosis

Introduction

The problem of nosological verification and differential
diagnosis of various pathogenetic variants of diabetes mel-
litus (DM) in young and middle-aged patients occupies one
of the central places in modern clinical endocrinology [1,
2]. Of particular scientific and practical interest is the phe-
notypic heterogeneity of slowly progressing autoimmune
forms of the disease |3, 4]. Currently, latent autoimmune di-

abetes in youth (LADY, with the age of manifestation in 15—
29 years) and latent autoimmune diabetes in adults (LADA,
with the age of manifestation after 30 years) are considered
by clinicians as a single pathogenetic continuum of a slowly
progressive autoimmune process with significant variability
of metabolic manifestations [35, 6].

In real outpatient conditions, the preserved residual
secretory function of pancreatic B-cells and the absence
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of pronounced ketoacidosis at the time of disease mani-
festation create a false impression of primary metabolic
syndrome or classical type 2 diabetes mellitus (T2DM)
[7, 8]. As a result, patients receive oral hypoglycemic
drugs for a long time [7, 9]. This causes additional phar-
macotherapeutic and metabolic depletion of the B-cell
reserve, worsens glycemic control and significantly de-
lays the timely appointment of organoprotective insulin
therapy [1, 10].

The pathogenesis of latent autoimmunity is characte-
rized by a complex combination of -cell destruction and
metabolically induced disorders [11, 12]. At the same time,
classical calculation models for assessing insulin resistance,
in particular HOMA-IR, in the case of a slowly progres-
sing autoimmune process, often turn out to be ineffective or
give false results due to relative hypoinsulinemia against the
background of B-cell destruction [13]. On the other hand,
involvement of the liver and adipose tissue in the pathologi-
cal chain often has a subclinical course [9, 14]. Routine in-
dicators of transaminases (alanine aminotransferase — ALT,
aspartate aminotransferase — AST) and cholestasis enzymes
remain within reference values for a long time [14], not re-
flecting the real degree of visceral adipopathy and ectopic
lipid deposition [15].

To significantly increase the accuracy of ambulatory
screening, the integration of modern comprehensive in-
dices of fat dysfunction — the lipid accumulation product
(LAP) and the visceral obesity index (VAI — visceral adi-
posity index) is of particular value [16—18]. These surro-
gate parameters combine anthropometric measurements
(waist circumference — WC, body mass index — BMI) and
biochemical markers of lipotoxicity (triglycerides — TG,
high-density lipoprotein cholesterol — HDL-C), allowing
to assess the depth of ectopic adipopathy in combination
with the basic secretory pool of B-cells (C-peptide, basal
insulinemia) [19, 20].

The purpose of the study was to find out the features
of the functional state of pancreatic -cells, liver enzymatic
profile and important markers of adipopathy (WtHR, LAP,
VAI) in patients with LADY, assessing their diagnostic value
for differential diagnosis among other diabetes phenotypes
(LADA, cT1DM and T2DM).

Materials and methods

Study design and clinical characteristics of the sample.
A cross-sectional comparative study was performed at the
Department of Clinical Immunology, Allergology and En-
docrinology of the Bukovinian State Medical University
and the Chernivtsi Regional Clinical Hospital. The study
involved 141 patients with different phenotypes of DM, who
were divided into 4 comparative groups:

— LADA (n = 36): patients with latent autoimmune
diabetes in adults with an age of manifestation over 30
years;

— LADY (n = 30): patients with latent autoimmune dia-
betes in youth with an age of manifestation from 15 to 29
years inclusive;

— cT1DM (n = 40): individuals with classical type 1 dia-
betes (a model of isolated autoimmunity and rapid destruc-
tion of B-cells);

— T2DM (n = 35): individuals with classical type 2 dia-
betes mellitus (model of primary metabolic syndrome and
insulin resistance).

Criteria for verification of diagnosis and inclusion in groups.
Verification of LADA was carried out in accordance with the
international consensus of the Expert Panel [1]. Verification
of LADY was carried out in accordance with the criteria of
modern multicenter studies of phenotypic heterogeneity of
diabetes in young individuals [2, 9—11].

Common mandatory diagnostic criteria for both latent
autoimmune forms (LADA and LADY) were:

— the presence of a positive titer of at least one of the au-
toimmune serological markers: autoantibodies to glutamate
decarboxylase (GADA/GADG65), tyrosine phosphatase
(IA-2) or zinc transporter-8 (ZnTS8);

— preserved initial endogenous insulin secretion (fasting
C-peptide level above 0.1 ng/ml);

— no need for exogenous insulin therapy for at least the
first 6 months from the moment of diagnosis.

The difference between the phenotypes was determined
by the age of manifestation of the disease: 15—29 years for
LADY and over 30 years for LADA.

The diagnosis of classical TIDM was verified by the
presence of autoantibodies, low or undetectable C-peptide
levels (less than 0.1 ng/ml) and the need for immediate insu-
lin therapy from the moment of manifestation. The diagno-
sis of T2DM was established in the absence of autoimmune
markers (GADA, 1A-2, ZnT8 negative), the presence of in-
sulin resistance, preserved or hypercompensated C-peptide
secretion.

Exclusion criteria. Patients with chronic viral hepatitis B
and C, toxic or alcoholic liver damage (alcohol consumption
of more than 20 g/day for women and more than 30 g/day
for men), acute diabetic complications (ketoacidosis, hy-
perosmolar state), chronic kidney disease stages 4—5 (GFR
< 30 ml/min/1.73 m?), severe liver failure, oncological pa-
thologies, systemic connective tissue diseases, acute inflam-
matory processes, as well as pregnant and lactating women
were excluded from the study.

Anthropometric profile. Anthropometric measurements
were performed according to World Health Organization
standards. Height (cm), body weight (kg), waist circum-
ference (WC, cm) and hip circumference (HC, cm) were
measured. Body mass index (BMI = kg/m?), WC/HC ratio
and WtHR ratio (WC/height) were calculated.

The calculation of specialized mathematical indices of
adipopathy was performed using the formulas:

1. Lipid accumulation product (LAP):

— men: LAP = (WC [cm] — 65) x TG [mmol/L];

— women: LAP = (WC [cm] — 58) x TG [mmol/L].

2. Visceral adiposity index (VAI):

— men: VAI = [WC [cm]/(39.68 + (1.88 x BMI))] x
X (TG [mmol/L]/1.03) x (1.31/HDL-C [mmol/L]);

— women: VAI = [WC [cm]/(36.58 + (1.89 x BMI))] x
X (TG [mmol/L]/0.81) x (1.52/HDL-C [mmol/L]).

Laboratory research methods. Venous blood was collec-
ted in the morning after a 12-hour fast. Fasting glucose was
determined by the glucose oxidase method, and glycated
hemoglobin (HbAlc) by high-performance liquid chroma-
tography.
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Lipid spectrum parameters — total cholesterol (TC) and
its fractions (low-density lipoprotein (LDL-C), very-low-
density lipoprotein (VLDL-C), HDL-C, TG) — were de-
termined by enzymatic colorimetric methods. LDL-C and
VLDL-C concentrations were calculated by the Friedwald
formula. The activity of hepatic enzymes ALT, AST, GGT
and alkaline phosphatase (ALP) was determined by the ki-
netic colorimetric method with calculation of AST/ALT
ratio.

Statistical data processing. Statistical analysis were per-
formed using Statistica 13.3 (StatSoft Inc., USA) and Mi-
crosoft Excel 2016. The normality of distribution of contin-
uous variables was assessed using the Shapiro-Wilk test. As
the majority of variables demonstrated non-normal distri-
bution, quantitative data are presented as median (Me) and
interquartile range [Q25; Q75].

Differences between the four independent groups
(LADA, LADY, cT1DM, T2DM) were first assessed using
the Kruskal-Wallis test. When a statistically significant over-
all difference was detected, pairwise post-hoc comparisons
were performed using the Mann-Whitney U-test. Given
three pairwise comparisons per variable (relative to LADA
(p,), LADY (p,), and cT1DM (p,)), a Bonferroni correc-
tion was applied to control for the inflation of type I error
associated with multiple testing: the adjusted significance
threshold was set at o« = 0.05/6 ~ 0.0083 (6 total unique
pairwise comparisons among 4 groups). Accordingly, only
p-values < 0.0083 were considered statistically significant

after correction, while p-values between 0.0083 and 0.05
are reported as indicating a trend toward significance rather
than a confirmed difference.

Additionally, given the exploratory nature of the study,
less conservative methods were used — the Holm stepwise
method and the Benjamini-Hochberg false discovery rate
control procedure, which allowed us to assess the stability of
the obtained results to the choice of the method of correc-
tion for multiplicity.

The correlation between the indicators was assessed
using Spearman’s rank correlation coefficient (r). For ge-
neral comparisons, p values < 0.05 were considered statisti-
cally significant.

Bioethical standards. The study was conducted in accor-
dance with the main provisions of the Declaration of Helsin-
ki of the World Medical Association. The study protocol was
approved by the Bioethics Commission of the Bukovinian
State Medical University (protocol No. 2 dated October 17,
2019; protocol No. 4 dated December 18, 2025). Written
informed consent was obtained from all participants.

Results

Summary of anthropometric parameters, characte-
ristics of B-cell secretory reserve, liver enzyme profile and
significant markers of adiposopathy for the four comparison
groups are given in Table 1.

Anthropometric indicators showed the expected gradi-
ent. BMI was statistically different when all groups were

Table 1. Anthropometric and laboratory markers of adiposopathy, f-cell secretory reserve and liver enzyme

profile in patients of the comparison groups (n = 141)

Indicators LADA, n = 36 LADY, n = 30 cT1DM, n = 40 T2DM, n = 35
1 2 3 4 5
_ 43.00 [41.00; 49.00]
Age of manifestation, | 1 o0 132 0. 45 507 | 20-00 [19.00; 23.00] 19.00 1 _3658’037'00] p, = 0.084
years ’ R p, = 0.000 g‘ _ 0178 p, = 0.000
2= 0. p. = 0.000
24.16 [22.86; 26.30] | 21-88 [21.00; 24.97] 32'32p[3=0 gg;og&?g]
BMI, kg/m? 26.61[24.99; 20.21] | 24102288 20. p, = 0.000 1= 0.
p, = 0.00 P 000 p, = 0.000
2 p. = 0.000
104.00 [87.00;
_ 80.00 [68.50; 82.50] 116.00]
WC, cm 87.50 [82.00; 94.00] | 7700 [08:00; 82.00] p, = 0.000 p, = 0.000
P, =0 p, = 0.809 p, = 0.000
p. = 0.000
0.84 [0.74; 0.89] 0.7910.71; 0.85] 1'0: [f'g - °
WC/HC 0.91[0.88; 0.98] B oh p, = 0.000 ' 0,000
Py =0 p, = 0.242 P, =
> p. = 0.000
0.45 [0.40: 0.48] 0.45[0.43; 0.51] 0'65 [2'83681'701
WHR 0.53 [0.49; 0.55] 4510.40; 0. p, = 0.000 1 =0.
p, = 0.000 AR p. = 0.000
2 p. = 0.000
16.82[7.45: 32.88) | 8551882 31.37] n '46;3[52'?)160182 .96}
LAP 58.80 [40.53; 70.67] 82 [7.45 92. p, = 0.000 "z oo
Py =0 p, = 0.746 Pp ="
> p. = 0.000
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End of Table 1

1 2 3 4 5
211 [1.49; 2.51] 1.89[1.46; 2.26] 3'5; [3'31485915]
VAI 3.38 [2.45; 4.18] A p, = 0.000 R yed
P, =0 p, = 0.385 Py =1
2 p. = 0.000
1.46 [1.20; 1.61] 1.49[1.26; 1.73)] 1'93 [1'22515438]
TG, mmoliL 2.02 [1.66; 2.83] Aol p, = 0.000 Do
P, =0. p,=0.510 Po= o
2 p. = 0.000
0.62 [0.26: 0.62] 0.10[0.10; 0.15] 4'9; [3'84606657]
C-peptide, ng/mL 0.60 [0.39; 0.84] ’ " aan p, = 0.000 1
p, = 0.995 P 0,000 p, = 0.000
2 p. = 0.000
n=16 n=21
. n=16 =1 25.80 [13.80; 32.78]
Insulin, plU/mL 9.48 [8.30; 10.60] 8.01 [3.72; 11.95] - p, = 0.000
p, = 0.376 P Z 6.000
24,00 [22.00: 30.00] | 2545 [20:5; 32.45] 30'61p[2j§gg§4'38]
ALT, UL 25.30 [22.10; 34.25] : 00; 30. p, = 0.529 =0
p, = 0.106 Sy p, = 0.006
2 p. = 0.095
20.00 [16.00; 24.00] | 20-00 [15.50; 27.30] 22'4(:)[15 653;7(133'601
AST, U/L 22,12 [17.45; 31.5] 00[1600; 4. p, = 0.368 A
P, =0. b, = 0.967 p,=0.05
2 p. = 0.163
0.84[0.75; 0.89] 0.79[0.67; 0.88] 0'72 [2'355217'02]
AST/ALT ratio 0.81 [0.74: 0.89] 841075, 0. p, = 0.511 1 =0.
p, = 0.477 e p, = 0.126
2 p. = 0.558
56,00 [30.00; 43.00] | 3750 [31.00; 42.00] 42'0(:)[33'(?2236'001
GGT, UL 36.00 [29.50; 50.00] O p, = 0.905 D
Py =5 p,=0.939 P =
2 p, = 0.302
62.50 [57.00; 71.00] | ©4-00[57.00; 70.00] 650%[55 .gg;gis.om
ALP, U/L 66.00 [56.00; 72.50] : 00; 71. p, = 0.610 1 =0.
p, = 0.690 P 0908 p, = 0.901
2 p. = 0.638

Notes: p, — probability of changes relative to LADA; p, — probability of changes relative to LADY; p, — pro-
bability of changes relative to cT1DM. Data are presented as median [Q25; Q75]. To account for multiple com-
parisons, the Bonferroni correction was applied (o = 0.05/6 = 0.0083, 6 total unique pairwise comparisons
among 4 groups). p < 0.0083 — statistically significant after Bonferroni correction; * — 0.0083 < p < 0.05,
trend toward significance, not statistically significant after correction for multiple comparisons.

compared. It was lowest in cT1DM compared to LADY,
LADA and T2DM by 9.4 % (p = 0.005), 17.8 % (p = 0.000)
and 32.3 % (p = 0.000), respectively. In LADY, this indi-
cator was registered lower by 9.2 % compared to LADA
(p=0.002). In T2DM, this parameter was the highest — by
47.7 % in relation to T1IDM, 33.8 % in relation to LADY,
and 21.5 % in relation to LADA (p = 0.000).

WC in the LADY group was recorded as probably lower by
12 % compared to the LADA group (p = 0.000). IncT1DM,
this indicator was lower by 8.6 % compared to LADA with no
likely changes compared to LADY. In the T2DM group, WC
was the highest compared to LADA, LADY, and cTDM1 by
18.9, 35.1, and 30.0 %, respectively (p = 0.000).

The WC/HC ratio in the LADY group was 7.7 %
lower than in LADA patients (p = 0.000). In the cT1IDM

group, this indicator was lower than in LADA by 13.2 %
(p = 0.000). In the case of T2DM, the WC/HC ratio was
higher than the indicators obtained in LADY and ¢cTDM1
by 23.8 and 31.6 %, respectively (p = 0.000) and showed an
upward trend compared to LADA by 14.3 % (p < 0.05).

The WtHR showed similar trends and was also deter-
mined to be the highest in the T2DM group — by 17.0 %
compared to LADA (p = 0.001) and 37.8 % compared
to TIDM and LADY (p = 0.000). In LADA, this indica-
tor was higher by 15.1 % compared to LADY and cT1DM
(p = 0.000). The cT1DM and LADA groups did not show
statistically significant differences when comparing the ob-
tained WtHR values.

The LAP index was the lowest in LADY — 3.5 times in
relation to LADA (p = 0.000) and 4.2 times in relation to
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T2DM (p = 0.000) without probable changes compared to
the group of TIDM, and the highest in T2DM (by 21.5 %
in relation to LADY (p = 0.009) and 3.9 times compared to
TIDM (p = 0.000)).

The VAl index in the LADY group was 37.6 % lower than
this indicator in LADA (p = 0.000). In the cT1DM group, it
was 44.1 % lower than in LADA patients (p = 0.000), and in
the T2DM cohort it was the highest among all — by 66.4 %
in relation to LADY (p = 0.000) and by 85.7 % in relation
to cT1DM (p = 0.000), but without probable changes com-
pared to the LADA group.

The obtained TG indicator was radically different. In the
LADY group, it was lower by 27.7 % compared to LADA
(p = 0.000), but probably did not differ from the indicator
obtained in ¢cT1DM, which was 26.2 % lower than that in
LADA (0.000). In T2DM, the level of TG was almost identi-
cal to the value of the LADA group, however, it was probably
higher by 36.3 and 33.6 % than such indicators in the case of
LADY and cT1DM, respectively (p = 0.000)

The level of C-peptide was not significantly different
between the LADA and LADY groups, but was lowest in
cT1DM (6.0 and 6.2 times, respectively (p = 0.000)) and
the highest in T2DM group by 8.2, 7.9 and 49.1 times rela-
tive to LADA, LADY and cT1DM, respectively (p = 0.000).

Insulin was determined exclusively in patients who did
not receive insulin therapy: 16 patients from the LADA
group, 16 patients from the LADY group, and 21 patients
with T2DM. Insulin concentration did not show statistically
significant changes between the LADA and LADY groups.
In T2DM, the level was 2.7 times higher than that in LADA
(p =0.000) and 3.2 times higher in LADY (p = 0.000).

The level of ALT was significantly different only in the
case of comparison of the indicator of T2DM and LADY
and was higher by 27.5 % (p = 0.006), and the indicator
of AST, the AST/ALT ratio, the levels of GGT and ALP
did not show statistically significant changes at all, which
indicates a comparable state of liver function in patients of
all groups.

The data of correlation analysis between indicators of
liver function, anthropometry, physical examination, -cells
function, lipid metabolism in patients with LADY, strong
direct correlations were found between BMI and WC/HC
(r=10.832; p <0.05), LAP (r = 0.710; p < 0.05); between
WC/HC and LAP (r = 0.710; p < 0.05); WtHR and LAP
(r = 0.713; p < 0.05); HbAlc and ALT level (r = 0.733;
p <0.05); direct correlations of medium strength — between
BMI and WtHR (r=10.615; p < 0.05); between WC/HC and
ALT level (r = 0.432; p < 0.05), LAP (r = 0.650; p < 0.05);
C-peptide level and TG (r=0.410; p <0.05), Al (r=0.377;
p <0.05); HbAlc and AST level (r=10.617; p <0.05); AST/
ALT ratio and GADA (r = 0.608; p < 0.05), TG (r = 0.626;
p < 0.05); negative correlations of medium strength — be-
tween BMI and LDL-C (r = —0.376; p < 0.05).

Discussion

The analysis of the obtained results shows that patients
with slowly progressive autoimmune phenotypes (LADY
and LADA) show a high pathogenetic similarity with the
remaining secretory reserve of pancreatic B-cells [1]. The
level of fasting C-peptide in the LADY group and the LADA

group is almost the same, but it is significantly higher than
the similar level in patients with cT1DM, which confirms
the presence of a significant residual pool of functioning
[-cells at the onset of the disease [5].

At the same time, the level of C-peptide in LADY is
almost 8 times lower than in patients with T2DM, which
is similar to the dynamics of changes in basal insulinemia.
This fundamentally separates LADY from the hyperinsu-
linemic metabolic phenotype of T2DM and makes it im-
possible to establish a diagnosis of T2DM solely on the basis
of the absence of ketoacidosis [7].

The obtained results demonstrate a clear dissociation be-
tween the autoimmune status and the degree of viscera adi-
posopathy among the studied DM phenotypes. Despite the
fact that the LADA and LADY groups are united by com-
mon immunological criteria (GADA/IA-2/ZnT8 positivity,
preserved C-peptide, no need for insulin therapy during the
first 6 months) and do not statistically differ in the level of
C-peptide and insulin, they radically differ in the LAP and
VAL indices. In patients with LADY, both indices were the
lowest among all groups and did not statistically differ from
the indicators of cT1DM, while in LADA they were signifi-
cantly higher, approaching (by VAI) the values of T2DM.
This is consistent with the concept that LADA metaboli-
cally occupies an intermediate position between ¢cT1DM
and T2DM, combining autoimmune destruction of B-cells
with a component of insulin resistance and visceral obesity
[11, 21, 22]. A similar pattern — the intermediate position
of LADA between cT1DM and T2DM in terms of anthro-
pometric and lipid parameters — was directly visualized in
the DPV registry [23]. It is significant that VAI in the LADA
group did not have a statistically significant difference from
T2DM (p = 0.489), while LAP between these groups dif-
fered significantly (p = 0.008, a difference of about 21.6 %).
Since VAl integrates not only anthropometric parameters
(WC, BMI), but also the TG/HDL-C ratio, which is a di-
rect marker of atherogenic dyslipidemia, this result may
indicate that the dyslipidemic component of the metabolic
syndrome in patients with LADA is expressed in almost the
same way as in T2DM, even at lower values of BMI, WC
and WtHR. This is consistent with the evidence that insulin
resistance and components of the metabolic syndrome play
a significant pathogenetic role in LADA, despite the domi-
nant autoimmune mechanism [24]. At the same time, the
limited specificity of VAI as a predictor of diabetes should
be taken into account — according to a large meta-analysis
(53 studies, over 595,000 participants), VAI is an indepen-
dent but moderate predictor of diabetes risk with an AUC of
about 0.64—0.67 [25], therefore, the interpretation of abso-
lute VAI values in this study should be considered in combi-
nation with other markers, and not in isolation.

The absence of statistically significant differences in
LAP and VAI between LADY and cT1DM with preserved
C-peptide (in contrast to the practically absent C-peptide
in cT1DM) emphasizes the additional differentiating value
of these indices: they allow to separate LADY from LADA
even when classical markers of B-cell reserve (C-peptide,
insulin) do not give discrepancies. This corresponds to the
aim of the study — to search for surrogate markers of adi-
posopathy, capable of supplementing serological verifica-
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tion in the differentiation of slowly progressive autoimmune
forms of diabetes.

Correlation analysis in the LADY group additionally
confirms the internal validity of LAP as a marker of cen-
tral obesity even in relatively lean young patients: strong di-
rect relationships of LAP with BMI (r = 0.650), WC/HC
(r=0.710) and WtHR (r = 0.713) were found.

The direct correlations of HbAlc with ALT (r = 0.733)
and AST (r = 0.617) in LADY patients, despite the lack of
intergroup differences in transaminase levels, are consis-
tent with the well-known thesis that routine liver enzymes
remain within the reference range even in the presence of
subclinical hepatocellular dysfunction associated with gly-
cemic control and lipotoxicity [14, 15]. This strengthens
the rationale for using LAP/VAI as more sensitive surrogate
screening tools for metabolic burden compared to isolated
ALT/AST/GGT/ALP assessment, which in this study did
not show significant intergroup differences (except for ALT
between T2DM and LADY).

Liver enzyme profile evaluation showed that transami-
nase activity (ALT, AST) and GGT and ALP levels in patients
with LADY remained within the normal reference interval
and had no independent prognostic value [14, 15]. At the
same time, the de Ritis ratio (AST/ALT) in DM2 was signi-
ficantly lower compared to LADY, reflecting the progression
of ectopic steatosis and the relative increase in ALT in pa-
tients with primary metabolic syndrome. Taking into account
the identified differences is critical to prevent diagnostic er-
rors in primary care [7]. A comprehensive focus on anthro-
pometric parameters (WtHR < 0.50; BMI < 25.0 kg/m?),
significant calculated indices (LAP < 30.0; VAI < 2.0) and
moderate C-peptide secretion (0.2—1.0 ng/ml) allows for
timely verification of LADY and the appointment of ratio-
nal therapy [1].

Conclusions

The LAP and VAI indices demonstrate a pronounced
differentiating ability between diabetes phenotypes even
in the absence of statistically significant differences in
C-peptide and insulin secretion: in patients with LADY,
both indices are the lowest and do not differ from cT1DM,
which reflects a metabolic profile close to classical autoim-
mune type 1 diabetes mellitus.

In patients with LADA, the VAI index does not differ
from that in T2DM, which indicates a significant contribu-
tion of the dyslipidemic/visceral component to the patho-
genesis of this phenotype, despite the autoimmune nature
of the disease and significantly lower BMI, WC and WtHR
values than in T2DM.

LAP and VAI can be considered as additional surrogates
available in outpatient practice markers of metabolic diffe-
rentiation within the spectrum of slowly progressive auto-
immune forms of diabetes (LADY/LADA), complementing
serological verification (GADA/IA-2/ZnT8) and C-peptide
assessment, especially in situations where the latter do not
provide differences between groups.
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Lapwuk 1.O.", MNawwkosceka H.B.", lNaHbkis B.1.2

"BYKOBMHCBKI ASPIKABHNA MEAMYHWA YHIBEOCUTET, M. YepHiBLi, YkpaiHa
2YKPQIHCbKA HQYKOBO-MPAKTUYHNK LIEHTD eHAOKPUHHOI XipYPril, TOQHCIAQHTALT @HAOKPUHHVX OpraHiB i TkaHuH MO3 YkpaiHu,

M. Kuis, YkpaiHa

AiarHoCTUYHe 3HAYEHHS OHTPOMOMETPUYHUX TA BGIOXIMIYHUX MAPKEepiB AAUNO3OoNATii
MPU AQGTEHTHOMY ABTOIMYHHOMY Ai0GeTi MOAOAI

Pe3iome. AkryambnicTs. Touna aqudepeHiiallis TOBiIbHO MPO-
rpecytounx (HeHOTUTiB aBTOIMYHHOTO Jia0beTy, 30Kpema JaTeHT-
HOTO aBTOiMyHHOTO niabety moioni (LADY), ta xmacuunHoro
ykpoBoro aiabety 1-ro tuny (kLI/1) i mykpoBoro miabety 2-ro
tuny (LI/12) 3aauinaeTbCsi OCHOBHOIO AiarHOCTUYHOIO TpoOIIe-
MOIO B KJIiHIUHill eHmOKpUHOIIOTi. M eTa: OlliHUTH TiarHOCTUYHE
3HAYEHHs (PYHKILIOHATBHOTO CTaHy -KJIITUH MiAIUTYHKOBOI 3a-
J1031, TTpoiiB MeYiHKOBUX (PePMEHTIB Ta CypOraTHUX MapKepiB
aauIio3orartii (MpoAyKT HakKomudeHHs dimimiB — LAP, iHaekc
BicliepabHOTO OXUPiHHA — VAI, CITiBBiTHOIIEHHSI OKPY>XKHOC-
Ti Tauii 1o 3pocty — WtHR) B oci6 i3 LADY mopiBHSIHO 3 TUMM,
XTO Ma€ JIaTeHTHUI1 aBTOiMyHHMil niader mopociux (LADA),
KLJI1 ta LIJ12. MaTtepiaau ta MmeToam. [TepexpecHe MOPiBHSIIb-
He JIOCTiKeHHs BKItovaio 141 nauieHTa, po3aijieHux Ha YOTUPHU
rpyniu: LADA (n = 36), LADY (n = 30), kLII1 (n = 40) i LIJ12
(n = 35). OuintoBanu C-nentua, 6a3aJbHU iHCYIiH, TTEYiHKOBI
depMeHTH HaTieceple (alaHiHaMiHOTpaHcdepasa, acrapTar-
aMmiHoTpaHcdepasa, ramma-riyraMiaTpaHcdepasa, 1yxHa pocha-
Tasa), nokazuuku aaunosonatii (LAP, VAI, WtHR). Pe3yibTaTn.
Konuenrpauii C-nentuny B rpynax LADY (0,62 Hr/mu)
ta LADA (0,60 Hr/mi) 6ynu inentuanumu (p = 0,995), y 6,2 pasa
BUIIMMU, HiX cepen mamieHTiB i3 KLIJ1 (0,10 ur/mi, p < 0,001),

aze B 7,9 pasza MeHiuurmu 3a taki npu LIJ12 (4,91 vr/mi, p <0,001).
Ocobu 3 LADY nemoHcTpyBajium HU3bKi PiBHi BicLEpaJbHOIO
oxupinas: LAP — 16,82, VAI — 2,11, WtHR — 0,45, 1o Bkasy-
BaJsio Ha 4-pa3oBe 3HMKeHHs LAP i 3-paszoBe — VAI nmopiBHsIHO 3
xBopumu 3 LIJ12 (p < 0,001). [TeuinkoBi pepmenTn npu LADY 3a-
JIMIIANKACS B MexXax HopMu. BucHOBKH. LADY xapaktepusyeTbest
30epeXXeHOI0 3aTUIIKOBOIO CEKPELi€l0 6eTa-KIIITUH 6e3 TTIepBUH-
HOI CMCTEMHOI aaumo30IaTtii M JIMOTOKCUYHOCTI. IHTerpaitist
nokasHukiB LAP ta VAI pa3om i3 oiuinkoro C-Tnentuay 3Ha4HO
TOJIIIUIY€E TOYHICTh AUdepeHLIiaabHOI 1iarHOCTUKY Ha PiBHI rep-
BUHHOI Mean4Hoi gonomoru. LAP i VAI MoxHa po3risimati siK
JIOCTYIHI B aMOyJIaTOPHii MpaKTULi JOJATKOBI MapKepu MeTabo-
JIiyHOI AudepeHIialii B Mexax CreKTpa MOBUIbHO MPOrpecyounx
aBToiMyHHUX (popm niabety (LADY/LADA). BoHu 10noBHIOIOTh
cepoJioriuny Bepudikauito (GADA/IA-2/ZnT8) Ta oliHKY piBHS
C-mentumy, 0COOJUBO B CUTYaLlisIX, KOJIU OCTaHHS He 3a0e3Meuye
BiIMiHHOCTEI MiX IrpynamMu.

Ki1104o0Bi c/10Ba: nateHTHUMIT aBTOIMYHHUIT AiabeT Mooni; miz-
JITKW; MOJIOI JIIOIW; aBTOIMYHHMI IIyKPOBUI Tia0eT; JTaTeHTHUI
aBTOIMYHHMI [iabeT NOpOCIMX; CIiBBiAHOILIEHHS OKPYXHOCTI
Tajii 1o 3pocty; C-nenTua; aauIo3omnaris; tudepeHiiaibHa Iia-
THOCTHUKA
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PekomeHAALiT FAMAAQUHIB 3 BUKOPUCTOHHS inpaTponito
6pomiay Ta GeHOTEPOAY B AiKYBAHHI OPOHXOOOCTPYKTUBHOIO
CUHAPOMY Y AiTe AOLLKIAbHOrO BiKY

Pesiome. Axmyaavnicmo. Bpornxoobcmpyxmusnuii cundpom (BOC) € 00num i3 Haiinowupeniuux Kainivnux cmanie
y dimeil 00WKINbHO20 GIKY MA 4aACMO CYNPOBOOICYE 20CMPI pecnipamopri inghexyii, enizoou 8ipyciH0yK08aHo2o ceucmsi-
4020 OUXAHHS MA 3a20CMpeHHs OPOHXIANbHOT acmmu. Y MINCHAPOOHUX KAIHIYHUX peKoMeHOayisx K 00uH i3 eapianmie
cumnmomamuunoi mepanii bOC poseasdaemovcs KoMOIHO8aHe 3acCMOCY8aHHA OpOHXOAIMUKIE KOpomKoi Oii, 30Kkpema
B,-aeonicmie ma anmuxoninepeiunux npenapamie. 3 02130y Ha eapiabdenbHicmo KAIHIMHUX NI0X00I6 AKNYAAbHUM € Y3a-
2a/NbHEeHHS CYHACHUX PeKOMeHOayill w000 8UKOPUCMAKHA inpamponito 6pomidy ma genomepony y dimeil 0OUKINbHO0
6ixy. Memoro pobomu e y3a2anbHeHHS CYMACHUX HAYKOBUX OGHUX U000 e(heKmUeHoCmi ma 0e3neKu 3acmocy8aHHs
iHeanAuitiHux 6poHX00UNGMAamopie, 30Kpema aHmuxoAiHepeiuHo20 npenapamy inpamponito 6pomidy K y MoHomepanii,
mak i 6 kombinayii i3 cenexmuenum [,-aeonicmom kopomxoi 0ii pernomeponom, oas aikyeanus bOC y dimeii pan-
Hb020 ma 0owKinbHo2o eiky. Mamepiaiu ma memoou. [Iposedero cucmemamuuHull AHANI3 HAYKOBUX NYOAIKAYIl y
baszax PubMed, Scopus, Web of Science ma Cochrane Library 3a nepiod 2010—2026 pokie. Jlo po3easdy exarouaiucs
KAIHIYHT 00CAiOdCeH s, eKCnepumMenmanvHi pooomuy ma MidicHapoOHi KOHCEHCYCU, W0 ONUCYIOMb 3ACMOCYBAHHS inpa-
mponito 6pomidy ma tioeo kombinayii 3 penomepony 2idpodpomidom y dimeil panHb020 Ma OOUWKINLHORO 8IKY 3 GPOH-
X000cmpykmueroro cumnmomamurxor. Pesyabmamu. Ineansyiiina mepanis i3 3acmocysanusm inpamponiro 6pomioy
abo tioeo komobinayii 3 penomepony 2iopodpoMioom € 0OTPYHMOBAHUM | epeKMUBHUM RIOX000M 00 CUMINIMOMAMUUHO20
aikyeanns BOC y dimeii pannboeo ma doutkinonoeo 6ixy. Iloeonanns anmuxoninepeiuno2o ma f3 -adpeHomimemutHoeo
MexaHizmie 0ii 3abe3neuye upaiceHuil OPOHXO0UNAMAUILIHUL eheKm, BNAUBAIOYU K HA 8A2YCONOCePedK08aAHUI OPOH-
Xocnasm, mak i Ha YYHKUioHanbHe 38YIHCeHHS OUXANbHUX WAAXIE, W0 MAE 0CO0AUBe 3HAHEHHS Y Jimell i3 NOBMOPHUMU
abo maxckumu enizodamu bOC. YV kainivniti npakmuyi 04 iHearayitiHoi mepanii MoXicyms 3acmoco8ysamucs npe-
napamu inpamponiio 6pomidy, a makooic iio2o Qikcoearni Komoinauii 3 penomepony 2iopodpomioom, sKi NOEOHYHOMb
dea mexanizmu 6porxoduramauii. Kainiuni docaioncenns ma miyncHapoori pekomenoayii niomeepoxicyroms 0ouinbHicmo
BUKOPUCMAHHS MAKOI KOMOIHaUii' y eunadkax HedocmamHvoi egpekmueHocmi MOHOmMepanii, a maxkoic ii cnpusmaueuil
npoghins 6eznexu npu ineanrayitinomy 3acmocysanni. Bucnoexu. Ineansyitini 6ponxoduramamopu, 30kpema inpampo-
niro 6pomio y moHomepanii ma iioeo Komoinayis 3 peHomepony 2iopoopomioom, € egpekmueHuUMuU 3acodamu 015 NiKy8aH -
Hs1 OPOHX000CMPYKMUBHORO CUHOPOMY Y Jimell paHHb020 Ma OOUWKINbHORO BiKY.

KirouoBi cioBa: 6porxoobempyxmuenuii cundpom; dimu dowkinoho2o 6iKy; inearayiiina mepanis; inpamponiro
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BCTYI'I neaiaTpUYHiiA MpakTULi # CUCTEMiI OXOPOHM 310POB’S 3a-

BponxooodcrpyktuBHuii cunapom (BOC) € ongHiero 3 ranowm [1, 2]. JociiakeHHSs MOKa3yOTh, 10 10 IKiJIBHOTO
HaWMOIIMPEHIIINX PECITipaTOPHUX MATOJIOTIl y NiTeil paH-  BiKy 3HaYHa YacTUHA JiTeli Ma€ MOBTOPHI €ITi3011 XPUITiB
HbOTO Ta JOLIKIILHOTO BiKY, 0COOJMBO Yy Billi 10 6 POKiB,  Ta 3aaWIIKH, MEPEBaXKHO Y KOHTEKCTi TOCTPUX pecIipaTop-
i CTAHOBUTb 3HAUYHY MEJMYHY Ta COLiaJbHYy NMpoOJieMy B HUX iH(EKIiii, 110 CBiTYUTH PO BUCOKUI PU3UK PO3BUTKY
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BOC Ta moTpedy y cBo€yvacHiit giarHOCTUIIi, e(heKTUBHIM
npodinakTuli i jgikyBaHHi [3]. ¥V miTeit paHHBOrO BiKy
BOC Haituacrillle CipyuMHEHUI BipyCHUMU 30y THUKAMMU,
cepell sSIKUX pecripaTropHo-cuHIUTianbHUii Bipyc (RSV) Ta
PUHOBIPYC BifirpatoTh MpoBigHy pojib. RSV acoliroeTses 3
10 70—80 % BWManIKiB rocTPOro GPOHXIONITY Y HEMOBJIAT,
TOJi SIK PUHOBIPYCU TaKOX € 4acTUM (DaKTOpOM BipyCHOIT
OOCTPYKIIil Ta XpUTIiB Y Meplili poKu XUTTS [4]. Y nireii no-
mKinpHOro Biky BOC yacTto Mae 3MillaHy IIpUpOIy: IT0-
psa i3 BipycHUMHU iH(MEKIiIMU 3pOCTa€ pOJIb aleprivHMX
Ta iIMYHOJIOTIYHMX (baKTOpIB, IO MiABUIINYE MMOBIpHICTb
PeLUUINBYIOUMX eMi30/IiB XpUIIiB i 3aauiuku. PecmipaTopHi
BipyCHU 3aJIMIIAIOTHCS KIIOUOBUMU TPUTEPAMU 3aTOCTPEHb,
0COO0JIMBO T Yac CE30HHUX eMifeMiid, Tomi SIK y miTeit i3
aTOIMIYHUM aHaAaMHE30M YU MiJBUILIEHOI0 CEHCUOLTI3aliel0
JIO aJIEPTeHiB CIIOCTEPIra€ThCs OUIBLI TSKKUIA 1 TPUBAIUI
nepebir BOC.

IMosiea BOC y paHHbOMY Billi 3yMOBJIEHa TTO€IHAH-
HSIM BipycHOI iH(deKI1il Ta He3pisoi iMyHHOI BiIIoBiai qu-
TSIYOTO OPraHi3my, 110 MPU3BOAUTH N0 3aMaibHUX 3MiH Y
CIIM30Bill 000JIOHIII OPOHXIOJ i ITOPYIIEHHST PEeOJIOTIYHMIX
BacTuBOCTell cau3y. Lli marosoriuni mpouecu crupusiioTh
YTPYAHEHOMY BUIMXY, 3aJy4EHHIO AOTOMIXHUX IUXaJIb-
HUX M’SI3iB Ta MiABUIIEHHIO POOOTU IMXaIbHOI CUCTEMU,
110 KJIiHiYHO MPOSIBISIETHCSI XpUIIaMU Ta 3aauIlNKo0 [5].
Kpim Toro, yuMciaeHHi OOCHiIXKEHHS AEMOHCTPYIOTh, IO
emizonu BipycinmykoBaHoro BOC y paHHbOMY TUTUHCTBI €
He3aJIeXKHUMU (paKTOpaMM PU3KMKY TTOAATBIIOT0 PO3BUTKY
PELMAMBYIOUMX XPUTIIB i OpOHXiaTbHOT aCTMU Y CTAPIIOMY
MUTSYOMY Billi. JloCTiIKeHHST KOTOPT MOKa3yloTh 3HAUHE
MIBUIIEHHS PU3UKY PO3BUTKY aCTMH 0 4—6 POKiB TTiCIIst
MEepeHEeCeHOro BipyCHOTO OPOHXIiOJiTY, 110 BKA3y€E Ha BaX-
JIUBICTB HE JIUILIE CUMIITOMAaTUYHOTO JIIKyBaHHS, a i1 KOMII-
JIEKCHOTO MiIXOIy 10 JOIJISIIY 32 TAKUMU TallieHTaMHu [6].

PecnipaTopHi BipycHi iH(peKIii, 1110 mpoBoKyioTh BOC,
MalOTh CE30HHUIA XapakTep i JIETKO MepeAaroTbCs y AUTS-
YUX KOJEKTUBAaX, 110 3YMOBJIIOE BHUCOKI MOKA3HUKU TOC-
miTajizauii y 3MMoOBi Ta BeCHsIHi Micsii. Taki yacTi ermi-
30/I1 He JIMIIe BIUIMBAIOTh HA CTAH 3A0POB’Sl MIUTUHMU, a i
CTBOPIOIOTh 3HAUYHE HAaBaHTaXKEHHSI HA CUCTEMY OXOPOHM
3]10POB’sl, BKJIIOYHO i3 3BEpHEHHSIMU 10 aMOyJIaTOPHY J10-
MOMOTY Ta cTailioHapHe JiikyBaHHs [7]. He3Baxarouu Ha
Te, 1o O6araro emnizoniB BOC MaloTh TpaH3UTOPHUIT XapaK-
Tep i3 CIIOHTAaHHUM ITOJIITIIIEHHSM i3 BiKoM, e(eKTUBHE
Ta Oe3rneyvHe JIiKyBaHHSI € KPUTUYHO BaXKJIMBUM [IJIsI 3MEH-
LLIEHHSI CUMIITOMIB, 3aMIO0IraHHs YCKJIAIHEHHSIM Ta MiIBU -
IIeHHS IKOCTi >KUTTs aiteii. CydacHi KJIiHiYHI HACTAaHOBU
MiIKPeCI0I0Th HEOOXiMHICTh amanmTOBAHOIO IIAXOAY OO
Teparii OpOHXO0OCTPYKTUBHUX IPOSIBIB y Pi3HUX BiKOBUX
rpynax JaiTeii Ha OCHOBI 0Ka30BOi MeAULIUHU [8].

Y 1bOMY KOHTEKCTi 0COOJIUBY yBary NnpuBepTa€ ONTH-
Mizalist hapMakoTtepaneBTUuHUX crpateriii pu BOC y
NiTel, 30KpeMa 3aCTOCYBaHHSI OPOHXOJIITUYHUX 3aCO0IB Ta
KOMOIHOBaHUX IHTAISILIMHUX TIpernapaTiB, siKi e(peKTuB-
HO TIOJIIMIIYIOTh OPOHXiaJIbHY MPOXiAHICTh Ta 3MEHILIYIOTh
nposiBM o0cTpyKiiii. He3Baxkaroum Ha HasSIBHICTb Cy4aCHUX
KJIIHIYHUX PeKOMEHAAlliil, MUTaHHSI BUOOPY HAMOLIBII
e(eKTUBHOIO Ta OE3MeYHOro IpernapaTy IS OiTeil paH-
HBOI'O Ta JOLIKITIHHOTO BiKYy, 30KpeMa aHTUXOJiHEePriuYHUX
3aco0iB (imparpomito Opominy) y MoHOTepamii Ta Iioro

KOMOiHaLlil i3 CeNeKTUBHUM [3,-aroHicTOM KOpPOTKOI Aii
((beHOTEPOSIOM), 3ANUILAETHCS aKTyaJIbHUM, OCKIiIbKU
pPaHHE BTPYYaHHSI MOXKe CYTTEBO BIUIMHYTH Ha 4acTOTY pe-
LIMIMBIB Ta SIKIiCTb XUTTSI MaJIeHbKUX nauieHTiB [9]. Came
LI MiAKPEeCII0€ HEOOXiaHICTh AETAaJbHOIO aHali3y cydac-
HUX (hapMaKoTepaneBTUUHUX TiAXOIIB Ta iX agarraliii 10
0COOJIMBOCTE AUTSUOTO OpraHi3My.

MeTo10 poOOTH € y3araJbHEHHSI Cy4aCHMX HAyKOBMX
IaHNUX II0A0 e(eKTUBHOCTI Ta OE3IIeKM 3aCTOCYBAaHHS iH-
TAIALIAHAX OpPOHXOAMJIATATOPIB, 30KpeMa aHTUXOJIiHEep-
TiYHOrO IIpenapaTy impaTpoIlilo OpoMiny SIK y MOHOTEpaltii,
TaK i B KoMGiHawii i3 celeKTMBHUM f3,-aroHiCTOM KOPOTKOI
nii ¢peHoTeposoM, as JikyBaHHsa BOC y miteit paHHLOTO
Ta JOIIKiJIBLHOTO BiKY.

Marepiaau Ta metoamn

[IpoBeneHO cuCTeMaTUYHUI aHali3 HayKOBUX ITy-
omikamiit y 6aszax PubMed, Scopus, Web of Science ta
Cochrane Library 3a nmepion 2010—2026 poxiB. /1o po3ris-
Iy BKJTIOYAJIMCS KJTiHIYHI JOCIIIKEHHSI, EKCIIEPUMEHTAIb-
Hi poOOTH Ta MiIKHAPOIHI KOHCEHCYCHI HOKYMEHTH, IO
ONMCYIOTh 3aCTOCYBAaHHS iHTAISALIMHUX GPOHXOAMIIATATO-
PpiB, 30KpeMa aHTUXOJIiHEePriYHMX MperapariB (impaTpoIrio
OpoMimy) y MOHOTeparii Ta B KOMOiHallii i3 ceJIeKTUBHUM
B,-aronicrom kopoTkoi aii (heHoTeponom), y HiTeit paH-
HBOTO Ta MOIIKIIBHOIO BiKy 3 OpPOHXOOOCTPYKTHMBHOIO
CUMIMTOMATUKOIO.

Y pamkax omisiny oliHoOBajaucs e(eKTUBHICTh Tepa-
MEeBTUYHOTO BIUIUBY, Tpodijib Oe3MeKu Ipernapary, TpuBa-
JIICTh KJIIHIYHOTO e(DeKTy Ta 3MaTHICTh 3MEHIITYBaTH YacTO-
Ty pelMIMBIB OOCTPYKTUBHUX €I1i30/1iB. JlomaTKOBO aHai3
BKJIIOYAB CUCTEMHUI OIS MEeXaHi3MiB il aHTUXOJiHep-
TiYHUX 32C00iB Ta CENEKTUBHUX [3,-arOHICTiB KOPOTKOI i,
10 JT03BOJISIE KOMILUIEKCHO OIIHUTH 1X POJIb y PeryJsilii
OpOHXiaJIbHOI MPOXiMHOCTI Ta KOHTPOJi CHMIITOMIB ypa-
KEHHS IUXaTIbHUX IUISIXiB Y TiTEH.

Pe3yAbTaTU TO OGrOBOPEHHS
BpoHX0OOCTPYKTUBHUI CHUHIPOM € y3arajJbHEHUM
TEPMIHOM JUIs1 KOMIUIEKCY KJIIHIYHMUX MPOSBIB, SIKi CBill-
YyaTh IPO NOPYLIEHHS MPOXiTHOCTI OpoHXiB. BiH BUHMKa€e
yepe3 3BY>KEHHs 200 YACTKOBY OKJIIO3i10 IMXATbHUX I1LJIsI-
xiB [10]. 1o 3axBoploBaHb OpraHiB JAMXaHHS, 11O CyMpO-
BomKytoThcst BOC, Hanexarb iH(eKiitHO-3amalbHi Mpo-
mecH (TocTpi pecIipaTopHi iHdeKIlii, OpOHXIiT, OPOHXIOJTIT,
ITHEBMOHIST), ajJepriuyHi XxBopobu (30KpeMa, OpoHXialbHa
acTMma), OpoHXoJIereHeBa AMCIUIA3isd, BPOMXKEHI aHOMalii
OPOHXOJIETEHEBOI CUCTEMU, O0JIITepyI0Unii OPOHXIOJIIT, Ty-
OepKY/Ib03, ITyXJIMHU Tpaxei Ta OPOHXiB, a TAKOX CTOPOHHI
tizza. OcHOBHMMU naTodizionoriynumu unHHuKamu bOC
y AiTeit € HaOPsIK CAM30BOI 000JOHKM OPOHXiB, MiABUIIEHA
cekpellist ciusy Ta 6ponxocna3Mm. KpiMm Toro, 3HauHy poJib
y HiIBUILEHHI OpoHXOpeakTUBHOCTI Ta po3BUTKY BOC Bi-
NirparoTh HelpopedIeKTOPHI MeXaHi3MMU, 1110 3aJIexKaTh Bif
(yHKIIiOHYBaHHS BereTaTUBHOI HepBOBOi cuctemu [11]. Y
IiTeil paHHBOTO BiKy OMiHY€E aKTUBHICTb ITapacUMITaTHI-
HOI JJaHKM BETETaTUBHOI HEPBOBOI CUCTEMMU, 1110 TIPOSIBIISI-
€THCS IMIBUILIEHUM TOHYCOM OpPOHXIB i BHYTPIIIIHIX opra-
HiB. Takuii cTaH MOXe CIIPUYMHSITH 3BYXKEHHS AUXATbHUX
LLJISIXiB, MOCUJIEHE BUALIEHHS CIU3Y, 4 TAKOX BILJIMBATU HA

38 3A0POB 9 AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 21, N2 6, 2026



Aikapto, wo npaktnkye / Practicing Physician

TPaBHY CUCTEMY Uepe3 MifABUILEHY MePUCTATIBTUKY Ta MOX-
JuBuit pedtokc. Lli 0co01MBOCTI CTBOPIOIOTH MEPEAYMOBU
IIJIs1 BAHUKHEHHST OpPOHX000CTPYKTUBHUX eMmi3oniB. [lepe-
BakKaHHS1 OPOHXOKOHCTPUKIIil Hall pO3LIMPEHHSIM OPOHXiB
yepe3 TMapacUMIIaTUYHY CTUMYJISLI0 TiABUILYE YYTJIU-
BiCTh OPOHXIB IO TTOAPAa3HUKIB. SIK HACITITOK, POPMYETHCS
nmigBuIieHa OPOHXOPEAKTUBHICTh, sIKa € KJIIOYOBHUM Me-
XaHi3MOM PO3BUTKY pedieKTOpHOro OpoHXOCTIa3My y Jli-
Tei paHHBOTO BiKy. Po3Butky BOC y miTeif paHHBOTO BiKYy
CYTTEBO CIPUSIOTH aHATOMO-(]i3i0JOriuyHI 0COOIMBOCTI
pecmipatopHoi cuctemu [12]. Cepen HMX BMOUISIOTH Ti-
MepILIasio 3aJ1031UCTOI TKAHMHU, CEKPELIil0 TYCTOrO CIU3Y,
BiTHOCHO BY3bKi AMXaJIbHi IIUISIXW, HE3PiTiCTh MiCILIEBOTO
iMYHITeTY, 0COOJIMBOCTI OymoBU diadpparmMu, HEAOCTATHIO
PUTiIHICTb TPYIHOI KJIITKU Ta TiMoriasito riaakoM’ i30Bo1
cucteMu OpoHxiB. BaxuuBy posib y hopMyBaHHI OpOHXi-
aJIbHOI OOCTPYKIIil BiirpaloTh TaKOX (haKTOpU ITPEeMOp-
oinHoro oHy. Jlo HUX HajiexXaTb TOPYIICHHS PO3BUTKY
LIEHTPaJIbHOT HEPBOBOI CUCTEMU B ITepUHATAILHUI TTepio,
00TsIKeHa aJleproJioTiyHa CraaKoBiCThb, IMiaBUIIeHA OPOH-
XOpPEeaKTUBHICTh, paxiT, TillepIuia3isg TUMYyca, IIepeHeCceHi
pecripatopHi iHgekwii y Bili 6—12 Mics1iB.

V nemiaTpuyHUX MOCIIIKEHHSIX aBTOPU aHaTi3yIOTh
BriuB iHGexuii SARS-CoV-2 nHa ¢opmyBanHs BOC y
JiTeil SIK y TOCTpHUil Iepio 3aXBOPIOBaHHS, TaK i B Me-
JKax TOCTKOBimHoro cunmpomy [13, 14]. ITokasaHo, 110
COVID-19 y niteit Moxe CympOBOMXKYBAaTUCS PO3BUTKOM
200 TTOCUJIEHHSIM OPOHXOO0OCTPYKILii, 3yMOBJIEHOI 3aIajib-
HUM ypaXXeHHSIM TePMiHaJbHUX i JUCTATBHUX AUXAJTbHUX
LIJISIXiB, MOPYIIEHHSIM MYKOIMJIIApHOTO KJIipeHCY Ta TUM-
YacoOBUMU a00 CTIHKMMU CTPYKTYPHUMU 3MiHaMU OpOHXi-
anpHOro aepeBa [14]. Okpemi myGJikanii MmigKpecyio0Th
nigBuIeHnii pu3uK po3BuTky bOC y miTeit paHHBOTO BiKY,
a TAKOX Y TALIIEHTIB 3 OOTSIKEHUM aJIeproJIOTiYHUM aHaM -
HE30M YU TepeHeCeHUMHU BipyCiHIYKOBAaHUMM €ITi30daMU
o0cTpyKilii, 1o no3Bosse posrisgatu SARS-CoV-2 sk
MOTEHUIMHUN TPUTEP PELUAUBYIOUMX OOCTPYKTUBHMX 3a-
XBOPIOBaHb IUXaJbHUX LUISIXiB Y IUTSYOMY Billi.

BOC y niteit Mmae BapiabenbHi KJIiHiUHI IPOSBU — Bif
MiHiMaJTbHUX (PYHKIIOHAJIBHUX 3MiH 0 3arpO3JUBUX IS
KUTTSL cTaHiB [15]. OuiHKa cTymeHs TSKKOCTi OpOHXi-
aJIbHOI OOCTPYKILil IPYHTYETBCSA HA CYKYITHOCTI KIIIHIYHUAX
O3HaK, JJaHUX (Pi3MKaIbHOTO OOCTEXKEHHS Ta MOKa3HUKAaX
razoo0OMiHy. ¥ Ta6i. 1 y3araJbHEHO KJIIOYOBI KJIiHIYHI Ta
(byHKIiOHANTBHI KpUTepii, 110 TO3BOJISIIOTH AU(EPEHIIiI0-
BaTU JIETKUI, cepenHiit Ta Tskkuii repedir bOC y miteit
Ta MOXYTh OYTH BUKOPUCTAHI Y IIPAKTUIHIN poOOTi JliKapst
IIJIs IIBUAKOI KJIIHIYHOL OLIIHKM cTaHy IanieHTa [11].

BpoHx000CcTpyKTHBHA CUMIITOMATHKA y AiTeid paHHbO-
ro Ta JOLIKITBHOIO BiKY XapaKTepPU3YEThCS TTOBTOPHUMMU
eMi301aMu YyTPYAHEHOTO JAUXaHHS, CBUCTSAYOTO BUAUXY Ta
3aJIy4eHHs JOMOMiXKHOI MycKyJaaTypu. Taki emizonu 3a3Bu-
yaii MPOBOKYIOThCSI BipyCHUMHU iH(MEKIISIMU AUXaTbHUX
LJISIXiB i € OCHOBHOIO MPUYMHOIO TOCHiTaTi3alliii JiTei Bi-
KoM 10 6 pokiB. Kiiniune BenenHs aiteit i3 BOC nmorpebye
CHCTEMHOTO OILIiHIOBAaHHSI YaCTOTU OOCTPYKTUBHMX €ITi30-
IIiB, TSKKOCTI CUMITTOMIB Ta BIUIMBY ITOTEHLIITHUX TpUTe-
PpiB, 1110 TO3BOJISIE BU3HAYMTH HEOOXiMHICTh iHOAUBIMyaTi30-
BaHOI Tepallii Ta mpodiTaKTUYHUX 3ax0aiB [16].

CyuyacHni xiiHiyHi HactaHoBu GINA (2025) naromo-
LIIYIOTh, 110 paHHE BUSABJICHHs Ta KoHTpoab BOC € kpu-
TUYHO BaXXKJIUMBUMU JJI1 3MEHILIEHHS YAaCTOTU PELUAMBIB 1
3arno06iraHHsI pO3BUTKY XPOHIYHMX YCKJIAAHEHb AUXaJbHOI
cuctemu. s aiteit mojonioro Biky ouinka BOC nmoBuH-
Ha 0Oa3yBaTUCd Ha KOMIUIEKCHOMY KJIiIHIYHOMY OIS,
00’€KTUBHUX JaHUX Ta BiAMOBIiAI Ha CTaHAAPTHY OpOH-
XOJIITMUHY Teparrito. Takuii minxim Do3BoJISIE aganTyBaTh
CXeMy JIIKyBaHHSI BIAIIOBiIHO MO TSDKKOCTI CHMIITOMIB,
IO CIIPUSIE 3HMXKEHHIO YaCTOTU OOCTPYKTUBHUX €ITi30/1iB
Ta pu3uKy rocmitaiizauiii [17]. ¥ pekomenpamisgx GINA
TAaKOX HaTOJIOLIYETHCS HA BaXKJIMBOCTI PETryJISIpHOTO MOHi-
TOPUHTY KJIiHIYHOTO CTAaTyCy OIUTUHM, BKJIIOYAIOUN OLIIHKY
YaCcTOTH CHUMIITOMIiB, MPUXWIBHICTh A0 JIIKyBaHHS Ta I10-
TeHLIiliHi Tpurepu oOCTPYKIlii, a METOAMKA JIIKyBaHHS Ma€
OyTU aJanTOBAaHOIO A0 BiKYy IallieHTa i XapaKTepy IpOsIBiB.
Kpim Toro, iHI1i MixXkHapoHi raiiiylaiiHu BiA3HAYalOTh, 1110

Tabnuys 1. KniHiyHi kpuTepii ouinku ctyneHs Tsbkkocti BOC y giten

CTyniHb Ma3006MmiH/MoKa3HUKK
TSOKKOCTI KniHiyHi nposiBu AyckynbTauis Mepkycis thyHKLii 30BHILLUIHLOrO
BOC AuxaHHsa (P3[1)
[a3006MiH y Mexax Hopmu;
BpoHxoBeaukynspHe
. o6car opcoBaHOro BUAMXY
Camono4yTTs He MopyLUEeHe; | AMXaHHS 3 MOJOBXe- o
. . K i . Kopo6koBuii TOH | 3a 1 ¢, MakcumarbHa LBua-
Jerkui 3apylka Ta LiaHo3 y CMoKOi | HUM BUAMXOM; CyXi . .
) . . Haj nereHsamm KiCTb BUAUXY, MaKCMMasbHi
BiACYTHi CBUCTAYI XpUNn Ha . ) .
06’€MHI LUBMAKOCTI — NoMip-
BMamxy (wheezes) .
HO 3HVKEHI
3aguiuKa ekcnipaTopHoro
a60 3MiLLaHoro TUny y cno- MokasHuku O3 3HMKEHI;
CepepHiit KOi; LliaH03 HOCOry6Horo CsucTtaye guxaHHs Kopo6kosuin ToH | KOC nopyLueHo He3Ha4HO
P TPUKYTHWKA; BTATHEHHS 4YyTW Ha BigCTaHi Hap nereHamm (PaO, > 60 mm pr.cT., PaCO,
NOCTYNSAIMBUX MICLib FPYLAHOI < 45 MM pT.CT.)
KIiTKN
Camono4yTTa AUTUHM No- Piske 3HmxeHHa ®3[;
LLEeHe; LYMHe YTPYAHEHe . O3HaKu reHeparnisosa-
. Py v yTpyAHer CBucTtaye gmxaHHs Kopo6koBui TOH . Pe .
TsKKNM AMXaHHA 3 y4acTio [OMOMIX- . . HOi 06CTPYKLiT 6POHXIB
- . o 4yTW Ha BiACTaHI Hap, nereHsMu
HOi MycKynaTtypu; HasiBHUN (PaO, < 60 mm pT.CT.,
LiaHo3 PaCO, > 45 mm pr.cT.)
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IJI JiTei i3 MOBTOPHUMU OOCTPYKTMBHMMMU e€Ili3ogaMu
HeoOXiTHe TpuBaJle KOHTPOJIOIUe JiKyBaHHs (controller
therapy), siKe IMTOYMHAIOTh MPU YaCTUX €ITi30Aax abo Helo-
CTaTHbOMY KOHTPOJIi CUMIITOMiB, 1100 ONTUMIi3yBaTH Ie-
pebir 3aXBOpIOBaHHS i BMEHILIMTY YaCTOTY 3arocTpeHb [ 18].

Y HacrtaHOBax 3 BEIEHHS pPeCclipaTOPHUX 3aXBOPIO-
BaHb y aiteii Bin European Respiratory Society/American
Thoracic Society (ERS/ATS) minkpeciroeTbcs, 110 Mpu
peunnuByounx emizonax bBOC HeoOXimHO IIPOBOIUTY CUC-
TEeMHUII MOHITOPYHT KJIiIHITHOTO CTaHY, 1110 BKIIIOYAE OLIiH-
Ky 4aCTOTU CMMITOMIB, TpUIepHUX (paKTOpIiB Ta peakiiil
Ha IIPOBeleHY Tepalrio. XoJa OUIBIICTb JOCTYIIHUX PeKO-
MEHJallili CTOCYEThCS 1iIarHOCTUKM aCTMM B CTapIINX BiKO-
BUX I'pynax, (paxoBi TOKYMEHTHU TaKOX Bil3HAYalOTh BaXX-
JIUBICTh BUCOKOI SIKiCHOI OLIIHKU PeclipaTOPHUX MPOSBIB Y
MiTeI, OCKIJIbKM 1€ JO3BOJISIE BUSIBJISITA MiATPYNU Malli€H-
TiB i3 TOBTOPHUMU OOCTPYKTUBHUMU MPOSIBAMHU, SIKi I1O-
TpeOYIOTh MOJAIBIIIOTO KOHTPOJIIO Ta BTpyYaHb. 30KpeMa,
ERS/ATS pexkomeHIyl0OTh BUKOPHUCTOBYBaTH OO’ €KTUBHI
MOKAa3HMKM, TaKi SIK OLIiHKA pedpaKTepHOCTI 10 OPOHXO-
JITUKIB a00 iHIII (DYHKIIOHAIBHI TeCTU, ST YTOUHSHHS
XapakTepy OOCTPYKIii y HiTeli, 110 Ma€ BaXKJIMBe 3HAYCH-
HS U1 BUOOPY Momajblinoi Teparii. B ymoBax yactux abo
TSDKKUX €I1i30/1iB OOCTPYKIIii KIIiHIYHI peKOMeHallil Ie-
pendavaloTh TpYBaje KOHTPOJIIooUe JIiKyBaHHS (controller
therapy) it 3MEHILIEHHST YaCTOTU 3arOCTPEeHb Ta MiATPUM-
KM KOHTPOJIO Haj cumnToMaMu. [lompu BimcyTHiCTH Be-
JIMKOI KUTBKOCTI paHIOMi30BaHUX AOCIIIXEHb Yy BiKOBUX
rpynax paHHbOTO TUTUHCTBA, TToaHa iH(opMallisl BKazye
Ha JOLIUIbHICTh IHAWBIIyali30BaHOTO ITiIXOIY 10 TPUBAIO-
TO BeJICHHS TAaKUX TAlliEHTIB Ta ajanTallii crparerii Teparil
BiAIMOBiAHO 10 KJiHiuHOI Bignmosizi [19].

YkpaiHcbka KJliHiuHa HactaHoBa «CHHIPOM OpOHXi-
aJIbHOI OOCTPYKIIi y miTeid (Bi3WHI, CBUCTSIUE OUXAHHS )»
CUCTEMAaTU3y€E CydacHi IIXOAX JO0 AiarHOCTUKM, OLIIHKM
TSKKOCTI Ta BEAEHHS MiTeil i3 MOBTOPHUMU OOCTPYKTUB-
HUMM €IMi30aMU JUXaHHS Y PAHHbOMY Ta JOIIKIJIBHOMY
Bini [20]. KiiHiyHa HacTaHOBA MiAKPECIIIOE, 1110 CBOEUACHA
JiarHocTuKa i cucteMHe BeneHHs aiteii i3 BOC nosBossie
3MEHIIIMTU YaCTOTY PELMIMBIB, ONTUMI3yBaTH (hapMaKo-
TepareBTUYHI cTpaTerii Ta 3HU3UTU PU3MK YCKJIAJIHEHb Y
nonanbiiomy. st HacTaHOBa € BaXXJIMBUM JIOTIOBHEHHSIM
o MixkHaponHux pekomenpaaiiii, sk-or GINA ta ERS/
ATS, i 3a0e3nedye pakKTUYHI OPiEHTUPU IJIs MemiaTpiB B
Vkpaini [17—20].

3 orsgay Ha peKOMeHHAllil JIOKAJbHOI KIiHIYHOI Ha-
craHoBu «CuHApPOM OpOHXiaJTbHOI OOCTPYKIIii y AiTel (Bi-
3UHI, CBUCTSYE AMXAHHS)», IO IMiIKPECIIO€ BaXJIUBiCTh
CUCTEMHOIO0 MOHITOPUHIY, OLIIHKU TSKKOCTi CUMIITOMIB
Ta ajanTauii apmakoTeparii, oueBUIHOIO € MoTpeda y

BUOOpPi e(heKTUBHUX i Oe3neyHuX OPOHXOJITMYHMX Ta
KOMOiIHOBaHMX IHTaJSILiMHUX mpernapartiB. Y 1IbOMY KOH-
TEKCTi JOUIBHO PO3MISIAATA 3aCTOCYBAHHSI aHTUXOJIiHEP-
rivHuX npemnaparip (impaTporiro 6poMiay) y MOHOTepartii
Ta iX KOMOiHawii i3 ceeKTUBHUM [3,-aroHiCTOM KOPOTKOI
nii (peHoTepoIoM) SIK MepCHeKTUBHUN TTiIXia 10 BEIeHHS
NiTell paHHBOTO Ta JIOUIKIJIBHOTO BiKY 3 TTOBTOPHUMMU €ITi-
300aMM OpOHXiabHOI OOCTPYKILil, OCKIJIbBKY TaKa Tepartist
BiIMoBiga€e SIK MiKHapOIHUM, TaK i JIOKAJJbHUM PEKOMEH-
JaIlisaM II0A0 KOHTPOJIIO CUMIITOMIB i ITpodiakTuku pe-
LIUIUBIB.

Komb6iHoBaHi iHramsiifiHi OpoHXOAMIATATOPU, IO
MICTSITh IBa aKTMBHiI KOMIIOHEHTU — (PEHOTepoJy Tinpo-
OpoMif Ta impaTpomilo OpoMil, IUPOKO 3aCTOCOBYIOThCS
y JIiKyBaHHi OpOHXOOOCTPYKTUBHUX CTaHiB y AiTeid. [lomo-
MiXHi PEYOBUHU TaKUX JiKaApChbKUX (DOPM MOXYTb BKJIIO-
yaTu OCH3aJIKOHII XJIOpUI, AMHATPIil0 eaeTaT, HaTpiio
XJIOPUJI, PO3BEICHY XJIOPUCTOBOAHEBY KUCJIOTY Ta OUMIIIE-
Hy BOMY, 1110 3a0e3revye CTaOiIbHICTh i (hapMalleBTUUHY
MPUIATHICTh PO3UMHY ISl iHTasUii. [HhopMallito 11010
MEXaHi3MiB il aKTMBHMX KOMITOHEHTIB KOMOiHOBaHOTO
IHTaJISILiiiHOTO OpoHXOomWIaTaTOpa HaBeAeHO B Tabd. 2
(KOHIIeHTpallii mogaHo y mpumiTui mo tadauui). Iloen-
HaHHs (eHOTepoJIy TiZpodpoMiLy Ta impaTporito Opominy
3a0e3reuye B3aEMOJOIOBHIOBAILHUI  OPOHXOJITUYHUMN
e(eKT: IMBUIKE PO3IIMPEHHS OPOHXIB 32 paxyHOK aKTH-
Ballii 3,-aIpeHOPeLeNTOPiB MOEAHYETLCS 3i 3MEHIIEHHAM
BarycornocepesikoBaHOro OpoHXOcCIMa3My BHACJiOK 0Ji0-
Kaayd MYCKapUHOBUX peLernTopiB. Takuid MiOxim cCripusie
OisbIl eheKTUBHOMY KOHTPOJIO OOCTPYKTUBHUX €ITi30/1iB
y JliTeil paHHBOTO Ta IOUIKIJILHOTO BiKY.

Inparpomnito Gpomin HaJIEXUTh 10 YETBEPTUHHUX aMO-
HIEBUX CIIOJIIYK 1 XapaKTepM3YETHCS aHTHXOJIiHEePTiYHOIO
(mapacuMIaToiTuuHow) aktusHicTio [21]. Moro GpoH-
XOJIITUYHUI e(eKT peali3yeTbCs LUIIXOM OJOKYBAaHHS
BarycHO OIlIOCEepeIKOBaHMUX pedIeKCiB Yepe3 KOHKYPEHT-
HUM aHTaroHi3M [0 alleTUJIXOJiHYy — OCHOBHOIO Meia-
TOopa IlapacMMIATUYHOI iHHEpBallil AUXaJbHUX IUISIXiB.
3acToCyBaHHSI aHTUXOJIIHEPTiYHMX 3aCO0iB MEPEIIKOIKAE
MiIBUILIEHHIO BHYTPIIIHbOKIITUHHOI KOHLIEHTpallil iOHIB
KaJpllilo, 10 BUHUMKA€E BHACIMOK aKTUBALlii alleTUIXOJIi-
HOM MYCKAapMHOBHUX DPELEINTOPiB IIaJKOM’ SI30BUX KIIITUH
OpoHxiB [22]. ¥ mpoMy mpolieci KJIFOYOBY POJIb Bifirpa€
BHYTPIIIIHBOKJIITUHHUN CUTHAJIbHUI Kackaj 3a ydacTio
inosuron-1,4,5-tpudocdary (IP,) Tta miaumiriineposy
(DAG) [23].

denoTeposy rinpodbpoMin HAMEXKUTh A0 MPSIMUX CUM-
MaTOMIMETUYHUX areHTiB i B MeXax TepaneBTUYHUX 103
HepeBaXHO aKTUBYe [3,-anpeHopelienTopu. 3a YMOBU
3aCTOCYBAaHHS y BUINMX J03aX MOXJIMBE 3allydyeHHs f3 -

Tabnuys 2. XapaktepucTuka akTUBHUX KOMIOHEHTIB KOMOIHOBaHOrro iHransayiiHoro 6poxHxoanaaraTtopa

KomnoHeHT

MexaHi3m paii

®eHoTepony rigpobpomig

B-appeHoOMIMETUK, AKNA 3a6e3neydye LBMOKE PO3LUMPEHHS OPOHXIB

Inpatponito 6pomig,

AHTMXONIHEPriYHUIA edpeKT, Lo 3anobirae 6poHXocnasMy Ta Crpusie Tpusanomy
PO3LUMPEHHIO ANXanbHUX LUNAXIB

MpuMiTKa: KOHUEeHTpaLuis aKkTUBHUX KOMIOHEHTIB B 1 M/1 po34YnHy CTaHOBUTb: ¢peHoTeposy rigpobpomig —
0,5 mr, inpatponito 6pomig — 0,261 mr (ekBiBaneHTHO 0,25 Mr inpaTponito 6pomigy 6e3Bo04HOI0).
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ajipeHopelLenTopis. AKTHBaLis (3,-aapeHopeLenTopiB Bil-
OyBaeThcst uepe3 (Gs-OiJIOK, 10 3YMOBJIIOE CTUMYJISILIIIO
aJleHiTaTUMKIIA3M Ta MiABUILEHHS BHYTPIIIHbOKIITUHHO-
ro piBHSI LIMKJIIYHOTO aaeHo3uHMoHodochaty (HAMD).
3poctaHHs KoHleHTpallii TAM® cynpoBomKyeTbCsSl aK-
TUBAIIi€I0 TIPOTEIHKIHA3KM A Ta TogaiIbIInM (pocdopuaio-
BaHHSIM HM3KU DPETYJISITOPHUX OUIKIB Yy TJIaJKOM’ S30BUX
KJTITUHAX AUXaJbHUX ILISAXiB. Y pe3ysbraTi IUX MpoLeciB
3HMXKYEThCS aKTUBHICTh KiHa3W JIETKOTO JIAHIIOTA Mio-
31UHY, TAJIbMYETBCSI Timpoi3 ¢ochOoiHO3UTUIIB Ta aKTH-
BYIOTBbCSI KallbLlili3aJie’kHi Kali€Bi KaHaiu, IO CIIPUSIE
po3caableHHIO TJagKOM SI30BUX KJITUH OpoHXiB [24].
®dapmakoJoriyHa nist (heHOTepoIly MPOSBISIETbCS pejlak-
cali€o mIagKux M’s3iB OpOHXIB i CyOMH, a TAKOX 3MEH-
LIEHHSIM PEaKTUBHOCTI IUXAJIbHUX LUJISIXiB Y BiAMOBiAb Ha
OPOHXOKOHCTPUKTOPHI CTUMYJIM, 30KpeMa TiCTaMiH, Me-
TaXoJIiH, XOJOMHE TOBITPs Ta iHrassIUiiHI aiepreHu, sKi
OepyTh y4yacTb y peakilisx HeraitHoro tumy. OmHopa3oBe
3aCTOCYBaHHsI TIperapary acollilO€ETbCS 3 TPUTHIYEHHSIM
BUBUJIBHEHHS OPOHXOKOHCTPUKTOPHMX 1 Mpo3amnaibHUX
MemiaTopiB i3 TydHuX KJIiThuH. KpiMm Toro, mpu iHramsamiii-
HOMY BBeleHHi (eHoTepoiy B 103i 0,6 mMr Oyio mpome-
MOHCTPOBAHO TIOJIIMIIIEHHsST MYKOLWJIiapHOTO KJIipeHCY.
IIpu nocsirHeHHi MiABUIIEHUX KOHIIEHTpallill (heHOTePOJTy
B IIJIa3Mi KpOBi, 110 YacTillle CIIOCTEPIraeThcs Mpu Iepo-
paJiIbHOMY a00 BHYTPilIHLOBEHHOMY BBEJEHHI, Bia3Haya-
€ThCSI BHUKEHHSI CKOPOTJIMBOI aKTUBHOCTI MiomeTpist. 3a-
CTOCYBaHHS BUCOKHX JIO3 TAKOX MOXE CYITPOBOIKYBATUCS
MeTaboiYHUMHU eheKTaMU, 30KpeMa aKTUBALIIEO JIIMOJi3y
Ta [JIIKOT€HOJIi3Y, PO3BUTKOM TiMeprilikeMii Ta rimokaie-
Mmii. OcTaHHS 3yMOBJI€HA IMOCUJIEHUM BHYTPIllTHbOKJTITUH -
HUM 3aXOTUJICHHSIM iOHIB KaJlito, TIEPeBaXKHO CKEJIETHUMU
M’s3amu. KapmianbHi edekTtn (heHOTepoIIy, BKIIOYAIOUMN
Taxikap/ito Ta MiJIBUILEHHS YaCTOTU CEPLIEBUX CKOPOUEHb,
MOB’s13aHi K i3 mepu@epuIYHIMI CYIMHHUMU MeXaHi3Ma-
MM, TaK i 3 IpsAMOI0 cTUMYJIsLieio ,-anpeHopeLenTopis
ceplsi, a IpU MePeBUIIEHHI TepaneBTUYHUX 103 — f3 -
anpeHoperentopi. ITogibHo n0 iHIMX B-agpeHepriqHuX
npenapariB, MOXJIMBE MOAOBXeHHs iHTepBasty QTc, oqHak
MpU 3aCTOCYBaHHI (heHOTEPOTY Y (hOPMi JO30BAHOTO aepo-
30J110 1Ii 3MiHM MarOTh MiHIMQJIbHUI XapakTep i, sIK IpaBy-
JI0, BUHUKAIOTh MPU MEPEBUILIEHHI PEKOMEHIOBAHUX J103.
IIpu BUKOpUCTaHHI pO3UMHY ISl iHTAJSLINA yepe3 HeOy-
Jlaii3ep CUCTEMHA €KCIO3UILisl MOXe OyTH BUILIOKO MOpPiB-
HSTHO 3 J030BAaHUMM aepO30JISIMU, X0Ua KJTiHiYHE 3HAUCHHSI
1IbOTO (DEHOMEHY 3aJTUIIIAETHCS HETOCTATHHO BUSHAYEHUM.

V nepiaTpuuHiil MpakTUlli iHTaIsILiiiHI OpoHXOoaMIaTA-
TOPU 3aCTOCOBYIOThCS SIK OPOHXOPO3IIMPIOBaIbHI 3aC001
I1s1 iTeil 3 OOCTPYKTUBHUMM 3aXBOPIOBAHHSIMU TUXaJIb-

HUX IUISIXiB. InpaTporito OpoMia MoXke BUKOPHUCTOBYBATH -
cd SIK 'y MOHOTepallii, TaK i IK KOMIIOHEHT KOMOiHOBaHO1
OpoHXoIUIATaLlifHOT Teparii, Toi SIK MoeqHaHHs (heHO-
TepOoJIy TiapoOpoMiay 3 impaTpoIiiio OpoMigoM 3abe3reuye
OisbII BUpakeHUI OPOHXOPO3IIMPIOBAIbHUI €(eKT 3a pa-
XYHOK pi3HMX MeXaHi3MiB fmii. Takuii mioxin € JouiTbHUM
y IiTel i3 OiNbII BUpPAXEHUMU a00 pEelUAMBYIOUUMU 00-
CTPYKTUBHUMM erizonamu. Huxue HaBeneHO MOpiBHSIb-
HY XapaKTepUCTUKY HUX (hapMaKOJIOTIYHUX ITiIXOIIB y Ie-
IiaTpWIHii mpakTudi (Tadm. 3).

Komb6iHnoBaHe 3acTocyBaHHS ABOX OPOHXOITHKIB 3 pi3-
HUMM MexaHi3MaMu Adil 3a0e3reuye po3lIpeHHs OpPOHXiB
LIJISIXOM BIUIMBY Ha HE3aJIE€XHi JJAHKU PEeryJslil TOHYyCYy
OpoHXiaJbHOI I1aaKo1 MycKyaaTypu. Taka (papMakosioriyHa
B3a€EMO/Iisl 3yMOBJIIOE AAUTUBHUI OPOHXOCTIa3MOJIITUIHUIA
eexT, 1110 00rpyHTOBYE BUKOPUCTAHHS TTONIOHUX KOMOi-
Halliil Mpu 3aXBOPIOBAHHSIX OPOHXOJIETeHEBOI CUCTEMU, SIKi
CYIPOBOJIKYIOThCSI TTOPYIIEHHSIM TTPOXiMHOCTI TUXaTbHUX
1IJISIXiB. 3aCTOCYBaHHSI KOMOIHOBAHOI Tepartii J03BOJISIE 10-
CSATTU KJIIHIYHO 3HAUYIIOTO OPOHXOJITUYHOTO eDEeKTy Mpu
BMKOPUCTAHHI HIDKYUX 103 [3,-aIpeHOMIMETHUKA, IO CTBO-
pIOE TIEpeyMOBH [IJIs1 iHIMBITyasTizallii 1o03yBaHHS Ta 3HU-
KEHHS PU3UKY PO3BUTKY CUCTEMHUX HeOaXKaHUX peaKiliil.

BianosigHo 10 10Ka30B01 KJIiHIYHOI HACTAHOBU CUMII-
ToMmaTuuHe JiikyBaHHsI BOC y nmiTeit rpyHTY€eThCsl Ha 3a-
CTOCYBaHHi iHTaISILiIAHMUX OPOHXOJITUKIB KOPOTKOI il 3
ypaxyBaHHSIM BiKy, MacH TiJIa Ta TSKKOCTI KJIiHIYHUX MPO-
aBiB [20]. [IpenaparamMu nepioi JiHii BU3HAUYEHi HIBUAKO-
niroui Bz—amHicm KOpPOTKOI1 [ii, 30KpeMa cajbOyTaMoJl,
SIKUII PEKOMEHAOBAHUI MITSIM BiKOM Bi 4 poKiB y opmi
HeOyJ1aii3epHOro pO34MHY a00 1030BaHOT0 a€PO30JII0 3 J10-
TPUMaHHSIM OOMEXeHb 1100 MaKCHMAaJIbHOI pa3oBOi Ta
OOOBOI 103U1; y MepIily TOAUHY JIIKyBaHHS JTOMTYCKAEThCS
MIPOBEACHHS 10 TPHOX IHTAJISIIN il KITIHIYHUM HaTJIsSIIOM.

BomHouac, 3 ypaxyBaHHSIM BiKOBUX OOMEXEHb ILIOIO
3aCTOCYBaHHSI calibOyTaMoJIy B YKpaiHi, y IiTeil paHHbOTO
BiKY, 30KpeMa 110 4 poKiB, IipenapaToM BUOOPY IJIsI iHTraIs-
uitHoi Tepamnii BOC e koMm06iHallis inparporiito 6pominy Ta
¢eHoTepolty, sika 3abe3reuye e(peKTUBHUIN OPOHXOTITHY-
HUI epeKT Ta Mae CpUSTIUBUIA TTPodinb Oe3MeKu B 1iii
BikoOBili rpymi. KoMOiHOBaHUIT OPOHXOJITUK PEKOMEHIY-
€TBCSI 10 3aCTOCYBAHHS 3a JOMIOMOrol0 Hebynaiizepa 3 iH-
NUBITyaJIbHUM TT1iI00pOM /103U 3aJIeXKHO Bifl BiKy Ta Macu
Tijla JUTWHU, 3 TIOMEePeaHIM PO3BeAeHHSIM (izioaoriyHUM
pPO3YMHOM IO CTaHOAPTHOIO iHTaNALiliHOTO 00’emy. Jlo-
MyCKA€ThCSI O6araTopa3zoBe 3aCTOCYBaHHS TPOTITOM 100U
BiIMOBIIHO 10 KJIIHIYHOT BiAIOBI/Ii.

V niTeli cTapiIoro BiKy TaKOX MOKJIMBE BUKOPUCTaHHST
¢ikcoBaHoi KOMOiHallii iMmpartporilo 6pominy Ta dheHoTe-

Tabnuuys 3. MopiBHANIbHa XapaKTepuUCTUKa iHransauiiiHux 6poHxoAunaraTopiB y giter

InpaTtponito 6pomig

Kom6iHauis inpaTtponito 6pomigy

BaHHi flereHb

XapakTepucTuka . p -
(MoHoTepanis) Ta peHoTepony rigpobpominy
BpoHxoniTnyHMin 3aci6, Wo 3acTOCOBYETb- | JTiKyBaHHS O6CTPYKTUBHUX 3aXBOPHOBAHb AnXalb-
cA AK NigTpMMyBanbHa Tepania npy actMmi | HAX LUAAXIB; NiACKNI0E 6POHXOPO3LLNPIOBAIIbHUN
Mpu3HayeHHs ATPUMY P P » Mk P P P

Ta XPOHIYHOMY 06CTPYKTUBHOMY 3aXBOPHO-

edexT 3aBasku KoMGiHauii B,-agpeHomiMeTuKa Ta
iHri6iTopa xoniHopeLenTopis

®dopma BUMNYCKy Po3unH ans iHransauin

Po3unH ans iHranauiv (donakoH a6o Hebynu)

YMOBM BignycKy 3a peuenTtom nikaps

3a peuenTtom nikaps
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poJy y ¢hopMi 1030BaHOIO a€po30JI0 ISl 3MEHILIEHHS TO-
CTpOro 6poHxocma3My ado SIK CKJIaa0BO1 MiATPUMYBaIbHOI
Tepamnii. HacTaHoBa migkpecaioe HEOOXiaHICTh 3acToCy-
BaHHS iHTAISILIHHUX PUCTPOIB i3 BUKOPUCTAHHSIM CHEi-
cepa abo MacKH, a TaKOX 000B’SI3KOBOI0 HaBYaHHS 0aTh-
KiB i MaILiEHTIB TIpaBUJIBbHIN TEXHIL iHTAIALIl Ta JOTJISIIY
3a IIPUCTPOSIMU.

Pesynbrati cucteMaTMYHMX OIJISIIIB 1 MeTaaHali3iB
MiATBEPIXYIOTh JOLUIBHICTh 3aCTOCYBaHHSI KOMOIHOBAaHO1
IHTAJISILIAHOI Tepallii aHTUXOIiHEePTiYHUMHU TIperapaTaMu
Ta KOpOTKOJilouumMu [3,-aroHicramu y Jiteii i3 rocrpoio
OPOHXO00OCTPYKTUBHOIO CUMIITOMATUKO0. 30KpeMa, y Me-
TaaHaJli3i paHIOMi30BaHUX KOHTPOJbOBAHUX JOCIiIKEHD,
nposeaeHoMy Griffiths Ta Ducharme, Oysio mpoaHaiizo-
BaHO aaHi 20 KJIiHIYHUX BUITPOOYBaHb 3a yJyacTio 2697 mi-
Teil i3 3arocTpeHHsAM acTMU ab0 OpOHXiaTbHOI OOCTPYKILiT
PIZHOTO CTYMEHS TSKKOCTi. ABTOPU MPOAEMOHCTPYBAJIH,
11O JOJAaBaHHS IHTAJSILIITHOTO aHTUXOJIIHEPTiYHOTO IIpe-
mapaty IO CTaHJapTHOi Tepamii KopoTKomitouumu 3-
aroHicTaMM BipOTiTHO 3HWKYE PU3MK TrocCTiTali3alii 1o-
PiBHSAHO 3 MOHOTEPAIEIO [3,-aTOHICTAMM, @ TAKOX CIPHSIE
LIBUALIOMY KJIiHIYHOMY TTOJTITIIIIEHHIO B TIEPIII TOAWHM JIi-
KyBaHHs. Kom0OiHOBaHa Tepalrisl acolioBajiacs 3 Kpalloo
JMHAMIKOIO MOKAa3HMKIB JiereHeBO1 (PYHKIIii, 30KpeMa ITi-
KOBOI IIIBUIKOCTI BUAMXY Ta 00’€My (hOPCOBAHOTO BUIUXY,
MOJIIMIIEHHIM caTypallii KUCHIO Ta 3MEHILIEHHSIM IMOTpeOu
Yy MOBTOPHUX IHTAJISIISIX OPOHXOJITUKIB Y BilAiIEHH]I He-
BiK/1anHOl nornoMoru. BongHovyac He Oyji0 BUSIBIEHO Mifl-
BUILEHHST YaCTOTU CEPHO3HUX MOOIUHUX eeKTiB, a IesKi
HebaxaHi SBMINA, XapaKTepHi Msl [3,-aroHicTiB, 30KpeMa
TpeMop i HyIoTa, CITOCTepirajaucs pialie Ipyu 3aCTOCYBaH-
Hi KOMOIHOBaHOI cxeMu JiikyBaHHsI. OTprMaHi pe3yabTaTh
CBiIUaTh PO KIIiHIUYHY IIepeBary IO€THAHHS ABOX (ap-
MAaKOJIOTIYHMX KJIACiB y HiTel i3 MOMiIpHUMU Ta TSLKKUMU
0OCTpYKTUBHMMU ermizogaMu. DapmakoiioriuHe OOIpyH-
TyBaHHS €(heKTUBHOCTI TaKOi KOMOiHallil IoJisirae y pea-
Jli3allii 1BOX B3a€MOJOMOBHIOBAJILHUX MEXaHi3MiB OpOH-
XOJIITUYHOI [ii. AHTUXOJiHEpPriyHi IpenapaTd, 30Kpema
impaTpomnito OpoMia, OJOKYIOTh MYCKapMHOBI pelLenTOpUu
Ta 3MEHIIYIOTh BaryCHO OIOCEPeIKOBaHUII OpOHXOCMHAa3M,
1110 Ma€ 0COOIMBE 3HAYEHHS Y IiTel paHHBOTO BiKY, Y SIKUX
XOJIIHEPTiYHUI TOHYC TUXAJbHUX IUISXiB € JTOMiHYIOUNM.
BonHouac kopotkoziioui 3,-aronictu, sgK-oT ¢heHoTepoIy
rigpo6GpoMill, CTUMYJIOIOTE [3,-aIpeHOPELIENTOPU IJIaIKO1
MYCKYJIaTypd OpOHXiB, aKTMBYIOTh aJeHUIATIIMKIIA3y Ta
MiABUIIYIOTh piBeHb LUKIiUHOrO AM®, 1110 NpU3BOAUTH
IO pesiakcalii OpoHxianbHMX M’s13iB. CHMHEepriyHa mis Iux
IIBOX MeXaHi3MiB 3a0e3reuye Oiblll BUpaXKeHe Ta IIBUIKE
PO3LIKMPEHHST OPOHXIB, HiXX MPU 3aCTOCYBaHHI KOXHOIO 3
KOMITOHEHTIB OKpeMo. BaiuBoio mepeBaroro KomMOiHO-
BaHOI Teparnii € MOXJIUBICTh BUKOPUCTAHHS HUXUYUX 103
Bz-aFOHiCTa Mpu 30epekeHHI KIIiHIYHOI e(DeKTUBHOCTI, 1110
CMPUSIE 3HUKEHHIO PUBUKY CUCTEMHMX IMOOIYHUX e(DEeKTiB.
KpiM Toro, aHTMX0JIiHEPTiYHUIT KOMITIOHEHT CITpUSIE 3MEH-
IIEHHIO CeKpellii canu3y Ta HaOpsSKy CIU30BOi OOOJIOHKM
OpOHXiB, 1110 10aTKOBO 301IbIIIYE TTPOXiTHICTh AUXATbHUX
msaxiB. TakuM 4MHOM, TIOE€MHAHHS AHTUXOJIHEPTIYHUX
NpenapariB i KOPOTKOMilouMX 3,-arOHICTiB Biomosigae cy-
YacCHUM YSBIEHHSIM Iipo marodizionorito BOC y mireit i
Ma€ IMepeKOHIMBY J0KAa30BYy 0a3y 111010 e(heKTUBHOCTI Ta

oe3neku. OTprMaHi JaHi Y3romXyIOThCs 3 TOJI0XEHHSIMU
MiXKHAapOAHMX KJIiHIYHUX PeKOMEHIalliii Ta IiaATBEepIXKY-
I0Th JOLIJIBHICTh 3aCTOCYBAaHHS KOMOIHOBAHUX iHT IS -
HUX TIpernapariB, 30KpeMa y JliTeii paHHbOTO Ta JOLIKiIb-
HOTO BiKy 3 TOCTPUMM OOCTPYKTUBHUMMU eTlizogamu [25].

CucrematuuHuii orsin, omnyonikoBaHuit y Cochrane
Database of Systematic Reviews, oliHioBaB epeKT aHTU-
XOJIiHeprivyHoi Tepartii y JiTeil BikoM 70 IBOX POKiB i3 CBUC-
TSYUM InxaHHIM (wheeze). [lo aHami3y BKIIIOYEHO IICTh
PaHIOMI30BaHUX KOHTPOJbOBAHUX BUIIPOOYBaHb, Y SIKUX
3arajioM B3sUI0 y4acTh 321 HEMOBIS y TPhOX KIIIHIYHMX
KOHTeKcTax. J1iTu 3 rocTpuM OPOHXiOJIiTOM a00 XPOHIYHU -
MU 3aXBOPIOBAHHSIMMU JIET€Hb OYJIM BUKJIIOUEHI, 1110 103BO-
JISLJIO 30CePEUTHCS CaMe Ha IPyTi 31 CBUCTIUUM AUXAHHSIM
(wheeze), He OOTSDKEHUM iHIIIOIO MATOJIOTIEI0 AMXATbHOL
cuctemu. Pesynbrat mopiBHIOBau e(hEKTUBHICTb aH-
TUXOJIIHEPriUHUX TIpernapaTiB (HampuKiazi, inpaTpoIriio
Opominy) 3 mraue6o abo f3,-aroHicTaMm K MOHOTEparli-
€10. 3araJibHUI1 aHaJli3 MoKa3aB, 1110 MOETHAHHS aHTUXOJTi-
HEPriYHOTO areHTa 3 f3,-aroHicToM OyJI0 TIOB’SI3aHE 3 MEH-
11010 ITOTPe0OI0 Y JOAAaTKOBOMY JIiKYyBaHHI Y HEBIIKJIaTHUX
YMOBAX IIOPiBHSHO 3 [3,-aTOHICTOM CaMOCTIiHO, POTE He
CIIOCTEpPIrajgocsl 3HaYyllol Pi3HUIL B YacTOTi MOJIIILIEeH-
HS KJIiHIYHUX BiJITOBie1, YaCTOTi ANXaHHS Y1 HACUYCHHI
KMCHEM Y BiliJIeHHI HeBiAK/IaaHOI JomoMoru. Takox He
OyJ10 BiI3HAY€HO BipOriIHOI Pi3HUII Yy TPUBAIOCTI TOCIHi-
TaJli3allil Ipy MOPiBHSHHI iMmpaTporito OpoMiay 3 mianedo
abo y ckJalli KOMOIHOBaHOI Tepaii 3 3,-aroHiCTOM TPOTH
B,-aronicra okpemo. OnHaK y AeSIKUX TOCIIIKXEHHAX KOM-
OiHallisl aHTUXOJIiHepriKa Ta [3,-aroHicTa acouiloBanacs 3
BipOTiTHO BUIIUMU KJIIHIYHUMHU OLIiIHKaMHU yepe3 24 ronu-
HM TTiCJIs TIOYaTKy Teparlii MOpiBHSIHO 3 mane6o [26].

IHTamgumiiini aHTUXOIiHEePTiYHI OpOHXOAWIATATOPH, a
caMme irpartporriio 6poMi, 3aCTOCOBYIOTBCS Y IiTEl mepe-
BaXKHO ITPU ITOOAMHOKUX a00 Jerkux emizogax bOC, komu
HeoOXimHa IIBUAKA aHTUXOJiHepriyHa Teparis 151 3MeH-
1IIEHHS GPOHXOCIAa3My. MIOro BUKOPUCTAHHS PEKOMEHIIO-
BaHO [IJ151 CUMIITOMAaTUYHOTO KOHTPOJIIO Ta SIK MOHOTEpaIlist
y HiTeit, ki He MOTpeOYIOTh KOMOiHalii 3 3,-aroHicTamu,
abo y BUMNAAKaX, KOJW iCHYE YYTJIMBICTb 10 iHIIUX OPOH-
xoJiTukiB. [Ipenapar Moxke 3aCTOCOBYBAaTHCS TPU JIETKUX
dopMax OpoHXiaabHOI acCTMU UIST 3MEHIIIEHHS KiJIbKOCTi
HanajiB 3aIUIIKU Ta MPU IMOYaTKOBUX a00 JETKMX MTPOsiBax
O0OCTPYKTHBHOTO KOMIIOHEHTA TIPU XPOHIYHOMY 00CTPYK-
TUBHOMY 3aXBOPIOBaHHI JIeT€Hb y JiTeil, 3a0e3mneuyrouun
LIBUJIKE TIOJIETIIEHHSI CUMIITOMIB.

Kombinauis inparpomnito 6pominy 3 cenektuBHUM f3 -
aroHiCTOM KOpOTKOI fii ((peHoTepoaoM) 3a0e3reuye OiIbIn
BUpPaxKeHUI OPOHXOJITUUHUN e(eKT 32 paXyHOK MOETHAH -
H$1 pi3HUX MeXaHi3MiB aii. Takuii miaxia € o0rpyHTOBaHUM
y JiTeil paHHBOTO Ta MTOLIKIIBHOTO BiKY 3 OLIbII YaCTUMU
a0o BUpaxKeHUMU eni3ogaMu OpOHX000CTPyYKILii, KOJIK MO-
HOTeparlisi € HeloCTaTHbO e(eKTUBHOW0. BUKOpucTaHHS
KOMOIHOBaHUX IHTASLIHHUX OPOHXOMMIATATOPIB T03BO-
JIsIE TIBUIIIE 3MEHIIIUTH TTPOSIBU OPOHXOCIMAa3My Ta J0CST-
TH KPaIioro KOHTPOJIIO CUMIITOMIB.

Takum ynHOM, iHTAJISILIITHA Teparlis i3 3aCTOCyBaHHIM
impaTporiio 6poMiny K y MOHOTeparlii, Tak i B KoMOiHalIii
3 (beHOTEePOJIy TiZpOOPOMiIOM € OOIPYHTOBAHUM Ta e(heK-
TUBHUM ITiIXOIOM 10 CUMIITTOMAaTUYHOrO JikyBaHHsI BOC
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y AiTeil paHHbOTO Ta MOILIKiJIbHOIO BiKy. [loeqHaHHS aHTH-
XOiHePriYHOro Ta (3,-aIpeHOMIMETMYHOTO MeXaHi3MiB Jii
3a0e3neuye eheKTUBHE PO3IIUPEHHS OPOHXiB, BIUTUBAIOUU
SIK Ha BarycHO OITOCEpeNIKOBaHUIT OpOHXOCIa3M, TakK i Ha
(yHKIliOHATIbHE 3BYXKEHHS JAUXaJIbHUX ILJISXiB, 11O OCO-
OJIMBO BaXKJIMBO Y JAiTei i3 MOBTOPHUMU 200 TSIKKUMM 00-
CTPYKTUBHUMU emizogamu. KITiHiuHI gaHi Ta MixKHapoaHi
HACTaHOBM MiITBEPIKYIOTh JOULIbHICT BUKOPUCTAHHS
TaKoi KOMOiHaIii y pa3i HegZoCTaTHhOI e(DeKTUBHOCTI MO-
HOTepamii (3,-aroHicTamMu, a TaKOX ii COPUATIMBUIA IIPO-
Gbinb 6e3meKu Mpy iHraIsAIiiHOMY 3aCTOCYBaHHI.

BMCHOBKMU

1. BpoHX0OOCTPYKTUBHUI CUHAPOM Yy MdiTeli paHHBLOTO
Ta JAOLIKIJIBHOTO BiKY 3aJIMIIAETHCS aKTyaJbHOIO KIIiHIYHOIO
MPoOJIEMOIO Uepe3 BUCOKY YACTOTY PELIMMBIB, PU3MK YCKIIaJI-
HEHb Ta BIUIMB Ha SIKiCTb XUTTS, 1110 3yMOBJIIOE HEOOXiTHICTh
CBO€EYACHOI Ta e(heKTUBHOI CUMIITOMATUYHOI Teparii.

2. IHransauiiHi OpoHXOAWIATATOPU, 30KpeMa aHTU-
XOJIiHepriuHi 3acodu (imparporito OpoMig) Ta iX KOM-
OiHaWis i3 CENEeKTMBHMMM [3,-aroHicTaMM KOPOTKOi mil
(beHoTEpPOIOM), BimirpaloTh BaXKJIMBY pOJb Y JIiKyBaHHi
OPOHXO0OOCTPYKTUBHOIO CHUHIPOMY Y HiTeil paHHBOTO Ta
IOLIKIIBHOTO BiKy. ImpaTpomito 6pomin peastizye CBOIO 1it0
LIJISIXOM OJIOKaay MyCKapUHOBUX PELIENTOPIB IJ1aaK01 MyC-
KyJIaTypu OpOHXiB, 11O CIPUSIE 3MEHIIIEHHIO Barycoroce-
penkoBaHoro 6ponxocmna3my. KombiHoBaHe 3aCTOCyBaHHS
3 (heHOTeposIOM 3abe3reuye MOABIMHMI MexaHi3M 1ii —
MPUTHIYEeHHs XOJTiHEePTiYHMX BIUIMBIB Ta CTUMYJIALI [3,-
aJpEHOPEIIEIITOPIB, IO ACOIIIOETHCS 3 OLTLII BUPAXKECHUM i
LIBUAKUM OPOHXOJIITUYHUM eheKToM. BuKopucTaHHs MO-
HOTepalrii 200 KOMOIHOBaHUX iHTASIIIMHUX OPOHXOIMIIA~
TaTOPiB JO3BOJISIE iHAWBIMyaTi3yBaTH JIiKyBaJIbHY TAKTUKY
3aJIeKHO Bill KJIiHIYHOI KAPTUHU Ta TSXKKOCTi OOCTPYKTUB-
HUX IIPOSIBiB.

KonduikT iHTepeciB. ABropu 3asIBIsIIOTH PO BiACYT-
HICTb KOHMJIIKTY iHTepeciB Ta BjacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.
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Yu.V. Marushko, O.V. Khomych
Bogomolets National Medical University, Kyiv, Ukraine

Guideline recommendations on the use of ipratropium bromide and fenoterol in the treatment
of bronchial obstruction syndrome in preschool children

Abstract. Background. Bronchial obstruction syndrome is one
of the most common clinical conditions in preschool children and
frequently accompanies acute respiratory infections, episodes of vi-
ral-induced wheezing, and exacerbations of bronchial asthma. In-
ternational clinical guidelines consider the combined use of short-
acting bronchodilators, particularly 3,-agonists and anticholinergic
agents, as one of the options for symptomatic therapy of bronchial
obstruction. Given the variability of clinical approaches, summa-
rizing current recommendations on the use of ipratropium bromide
and fenoterol in preschool children remains relevant. The purpose
of the study was to summarize current scientific data on the effi-
cacy and safety of inhaled bronchodilators, in particular anticho-
linergic agents (ipratropium bromide) used as monotherapy and in
combination with a short-acting selective 3,-agonist (fenoterol),
in the treatment of bronchial obstructive syndrome in infants and
preschool children. Materials and methods. A systematic analy-
sis of scientific publications indexed in PubMed, Scopus, Web of
Science, and the Cochrane Library was conducted for the period
2010—2026. The review included clinical studies, experimental re-
search, and international consensus statements describing the use
of ipratropium bromide and its combination with fenoterol hydro-
bromide in infants and preschool children with bronchial obstruc-

tive symptoms. Results. Inhalation therapy using ipratropium bro-
mide or its combination with fenoterol hydrobromide represents a
justified and effective approach to the symptomatic treatment of
bronchial obstructive syndrome in young and preschool children.
The combination of anticholinergic and f3,-adrenergic mechanisms
of action provides a pronounced bronchodilatory effect, targeting
both vagally mediated bronchospasm and functional airway nar-
rowing, which is particularly important in children with recurrent
or severe episodes of bronchial obstruction. In clinical practice, in-
halation therapy may include ipratropium bromide preparations,
fixed combinations with fenoterol hydrobromide, which combine
two bronchodilatory mechanisms. Clinical studies and interna-
tional guidelines support the use of such a combination in cases of
insufficient efficacy of monotherapy, as well as its favorable safety
profile when administered via inhalation. Conclusions. Inhaled
bronchodilators, including ipratropium bromide as monotherapy
and in combination with fenoterol hydrobromide, are effective
agents for the treatment of bronchial obstructive syndrome in in-
fants and preschool children.

Keywords: bronchial obstruction syndrome; preschool children;
inhalation therapy; ipratropium bromide; fenoterol hydrobromide;
bronchodilators; wheezing
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Tashkent State Medical University, Tashkent, Republic of Uzbekistan

Early signs of kidney damage in children
with juvenile idiopathic arthritis:
a narrative literature review

Abstract. Background. Juvenile idiopathic arthritis (JIA) comprises a heterogeneous group of chronic inflammatory
arthritides of childhood in which immune-mediated and immune-inflammatory mechanisms play a central pathogenic
role. In addition to musculoskeletal involvement, persistent systemic inflammation, endothelial dysfunction, and
exposure to potentially nephrotoxic medications may contribute to subclinical renal involvement. Historically, kidney
complications in JIA were recognized mainly at advanced stages, including secondary AA amyloidosis and clinically
overt drug-related nephrotoxicity. More recent clinical studies indicate that subtle urinary, functional, and vascular
abnormalities may be detectable early in the disease course, before the development of clinically apparent renal
dysfunction. The purpose was to synthesize current evidence on early clinical, laboratory, hemodynamic, and molecular
markers of renal involvement in children with JIA, to characterize their potential role in early detection and treatment
monitoring, and to formulate a risk-oriented approach to nephrological surveillance. Materials and methods. A
structured narrative literature review was conducted using publications retrieved from PubMed. English-language
articles published from 2021 through 2026 were screened. Eligible publications included original clinical studies,
retrospective and prospective cohort studies, and meta-analyses reporting quantitative or qualitative data on renal
status in children with confirmed JIA, including proteinuria or albuminuria, hematuria, cystatin C-based estimated
glomerular filtration rate (eGFR), tubular injury biomarkers, and ambulatory blood pressure monitoring (ABPM).
Studies published before 2021, duplicate records, and publications unrelated to renal outcomes in JIA were excluded.
The pediatric age range was 1.5— 18 years. Results. The reviewed evidence was consistent with a pathophysiological
spectrum of renal involvement in JIA, ranging from endothelial activation and low-grade urinary abnormalities to
changes in glomerular filtration and vascular regulation. Treatment-naive children with newly diagnosed JIA showed
higher 24-hour urinary protein excretion and urinary red blood cell counts than healthy controls. Cystatin C-based eGFR
identified reduced filtration estimates in a proportion of children with active JIA, while ABPM demonstrated abnormal
circadian blood pressure profiles, including a non-dipping pattern. Conclusions. Subclinical renal involvement in JIA
may be underrecognized and can precede overt nephropathy. Integration of quantitative urinary protein or albumin
assessment, cystatin C-based eGFR, and ABPM into risk-based clinical surveillance may facilitate earlier recognition
of renal abnormalities and more timely adjustment of therapy.

Keywords: juvenile idiopathic arthritis; renal involvement; proteinuria; hematuria; cystatin C; estimated glomerular
filtration rate; ambulatory blood pressure monitoring; endothelial dysfunction

Introduction

Juvenile idiopathic arthritis (JIA) is one of the most
common chronic rheumatic diseases of childhood and is
characterized by persistent arthritis with variable extra-
articular manifestations [1, 2]. Although articular disease
dominates the clinical presentation, systemic inflamma-

tion may also affect endothelial and microvascular func-
tion and, in susceptible patients, renal homeostasis [3,
4]. Historically, renal involvement in pediatric rheumatic
disease was described predominantly in the context of
advanced complications, particularly secondary AA amy-
loidosis in systemic JIA and nephrotic syndrome during a
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prolonged disease course [5, 6]. Contemporary pediatric
rheumatology and nephrology increasingly emphasize de-
tection of renal abnormalities at a preclinical or subclini-
cal stage [7].

Potential mechanisms of early renal involvement in JIA
include persistent activation of pro-inflammatory cytokine
pathways, including interleukins IL-1, IL-6, and IL-17 and
tumor necrosis factor-alpha (TNF-a), together with circu-
lating immune complexes, complement activation, and sys-
temic oxidative stress [8—10]. These processes may promote
generalized endothelial dysfunction, increased permeability
of the glomerular filtration barrier, tubulointerstitial inflam-
mation, and renal microvascular ischemic injury [11, 12].

A key limitation of routine renal assessment in children
is the relatively low sensitivity of serum creatinine for detec-
ting early changes in kidney function. Because serum cre-
atinine is influenced by age, muscle mass, nutritional status,
and physical development, values may remain within the
reference range despite a reduction in true glomerular fil-
tration rate [11, 13]. Accordingly, early assessment of renal
involvement in JIA may require complementary biomarkers
and functional methods that can detect glomerular, tubular,
and vascular abnormalities before conventional indices be-
come overtly abnormal [3, 14].

The purpose of this narrative literature review was to
critically summarize current clinical, laboratory, functio-
nal, and instrumental evidence on early renal involvement
in children with JIA and to evaluate the diagnostic and
monitoring value of urinary abnormalities, cystatin C-based
eGFR, ambulatory blood pressure monitoring, renal vascu-
lar indices, and emerging tubular injury biomarkers.

Materials and methods

A structured narrative literature review was conducted
using publications indexed in PubMed from 2021 through
2026. The study-selection process was documented using
a PRISMA 2020-style flow diagram. The search strategy
combined Boolean operators (AND, OR), Medical Sub-
ject Headings (MeSH), and keywords including “juvenile
idiopathic arthritis”, “renal involvement in JIA”, “early
markers of kidney injury”, “proteinuria and hematuria in
children”, “cystatin C-based eGFR”, “tubular biomar-
kers in rheumatic diseases”, and “ambulatory blood pres-
sure monitoring in JIA”. Reference lists of selected articles
were also hand-searched. Study selection was performed
in two stages: screening of titles and abstracts followed by
full-text eligibility assessment. A total of 316 publications
were identified, of which 34 met the eligibility criteria and
were included in the narrative synthesis. Eligible publica-
tions comprised original clinical studies, retrospective and
prospective cohort studies, and meta-analyses reporting
quantitative or qualitative renal outcomes in children aged
1.5—18 years with JIA diagnosed according to International
League of Associations for Rheumatology (ILAR) criteria.
Prespecified renal outcomes included proteinuria or albu-
minuria, hematuria, cystatin C-based e GFR, tubular injury
biomarkers, and ABPM findings. Studies were required to
report either a minimum observation period of 3 years or
clearly defined renal outcomes. Conference abstracts, com-
ments, letters to the editor, duplicate publications, articles

published before 2021, studies without full-text access, and
studies without specific renal outcome data were excluded.
Only English-language publications were included.

Results
Diagnostic markers for early defection of renal
involvement and treatment monitoring

1. Urinary abnormalities (proteinuria and hematuria)
as markers of glomerular injury

Role in early detection. Routine urinalysis combined
with quantitative assessment of urinary protein or albumin
provides an accessible, noninvasive first-line approach to
renal screening. Low-grade proteinuria or albuminuria and
transient microscopic hematuria may reflect early impair-
ment of glomerular filtration barrier integrity and podocyte
function in the setting of systemic inflammation [11, 15, 16]
(Table 1).

Clinical evidence. Del Giudice et al. (2024) reported
significantly higher 24-hour urinary protein excretion and
urinary red blood cell counts in 20 treatment-naive chil-
dren with newly diagnosed JIA compared with 20 healthy
controls [5]. These findings support the presence of measu-
rable renal abnormalities early in the disease course, before
clinically overt nephropathy. The same study also identified
a high frequency of abnormal circadian blood pressure pro-
files (Table 1).

Role in treatment monitoring. Serial assessment of
proteinuria or albuminuria may complement standard
disease-activity monitoring during treatment with conven-
tional or biologic disease-modifying antirheumatic drugs
(DMARDs) [17—19]. Persistent or increasing proteinuria
should prompt repeat measurement and evaluation for on-
going inflammatory activity, medication-related nephroto-
xicity, including exposure to nonsteroidal anti-inflamma-
tory drugs (NSAIDs), and transient confounders such as
fever, strenuous physical activity, intercurrent infection, or
dehydration [11, 20] (Table 1).

2. Serum cystatin C and cystatin C-based estimated
glomerular filtration rate (eGFR)

Role in early detection. Creatinine-based assessment
may underestimate early renal dysfunction in children with
JIA because serum creatinine is influenced by muscle mass,
nutritional status, sex, and physical development. Cystatin
C is a low-molecular-weight cysteine protease inhibitor
produced by nucleated cells; its circulating concentration is
less dependent on muscle mass and may therefore provide a
more sensitive estimate of changes in glomerular filtration
than creatinine alone [1, 5, 11].

Clinical evidence. In a cohort of 80 children with ac-
tive JIA, Samsonenko and Borysova (2022) reported a cys-
tatin C-based eGFR below 90 mL/min/1.73 m?in 41.3 % of
participants [1]. This finding indicates that reduced filtra-
tion estimates may be detectable in a substantial subgroup
of children even in the absence of overt nephropathy and
supports the inclusion of cystatin C in multimarker renal as-
sessment (Table 1).

Role in treatment monitoring and complementary re-
nal vascular assessment. Serial measurement of cystatin
C and eGFR may help identify changes in renal filtration
during anti-inflammatory or immunosuppressive therapy
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and may support timely review of medication dosing when
renal function changes [21]. Renal Doppler ultrasono-
graphy provides complementary information on intrarenal
vascular resistance. Cafarotti et al. reported lower eGFR,
higher urinary albumin excretion (UAE), and higher renal
resistive index (RRI) in 49 children with JIA compared
with 49 healthy controls; RRI was also higher among pa-
tients receiving biologic therapy than among those treated
with methotrexate and was associated with inflammatory
indices and disease status [11]. In that cohort, 28.5 % of
patients had polyarticular onset, 65.5 % oligoarticular on-
set, and 6.0 % systemic-onset disease with progression to
polyarthritis (Table 1).

3. Ambulatory blood pressure monitoring (ABPM) and
vascular dysfunction

Role in early detection. Vascular dysfunction may ac-
company chronic inflammatory activity in JIA [23]. ABPM
enables characterization of the 24-hour blood pressure
profile and detection of subtle abnormalities in autonomic
and vascular regulation, including loss of the physiological
nocturnal decline in blood pressure (the non-dipping pat-
tern), which is considered an unfavorable cardiorenal risk
phenotype [1, 24].

Clinical evidence. Del Giudice et al. (2024) documen-
ted a high frequency of abnormal circadian blood pressure
profiles in pediatric patients with JIA [5]. Additional studies
of juvenile rheumatic disease have highlighted associations
between vascular or autonomic abnormalities and inflam-
matory disease characteristics [24].

Role in treatment monitoring. Repeated ABPM may be
useful when baseline abnormalities are present, providing
objective information on blood pressure control and circa-
dian regulation during antirheumatic treatment. Improve-
ment in the 24-hour blood pressure profile can complement

clinical and laboratory assessment of systemic disease con-
trol [24].

4. Emerging tubular injury biomarkers (NGAL, KIM-1,
and o1-microglobulin)

Role in early detection. Conventional renal tests pre-
dominantly assess glomerular filtration or glomerular barrier
function. Biomarkers of tubular injury, including neutrophil
gelatinase-associated lipocalin (NGAL), kidney injury mo-
lecule-1 (KIM-1), and the low-molecular-weight protein
ol-microglobulin, may provide additional information on
tubular stress and tubulointerstitial injury [25, 26].

Clinical evidence. Evidence from pediatric and inflam-
matory kidney injury studies indicates that urinary NGAL
and related tubular biomarkers may increase before conven-
tional markers such as serum creatinine become abnormal,
supporting their potential value for identifying early tubu-
lointerstitial injury [27, 28].

Role in treatment monitoring. Tubular injury biomar-
kers may help characterize concomitant tubulointerstitial
involvement and may support evaluation of possible medi-
cation-related nephrotoxicity [29, 30]. Their current limita-
tions include high assay cost, limited availability in routine
clinical laboratories, and incomplete standardization of
measurement and interpretation, which restrict widespread
clinical implementation.

Discussion

The available evidence supports a model in which renal
involvement in JIA may develop along a continuum from
systemic inflammation and endothelial activation to glo-
merular, microvascular, and tubulointerstitial abnormali-
ties, with subsequent impairment of filtration in susceptible
patients [31—33]. Importantly, current data do not indicate
that this progression is universal; rather, they suggest that

Table 1. Summary of key clinical studies evaluating early renal involvement in children
with juvenile idiopathic arthritis

controls

mal circadian blood pressure profiles,
including a non-dipping pattern

Author and . . . A T
year of study Clinical population Key findings Main limitations
Higher 24-hour urinary protein excre-
E. del Giudice 20 children with newly diagnosed, tion and urinary red blood cell counts Relatively small
) treatment-naive JIA and 20 healthy | in children with JIA; frequent abnor- o Y .
et al. (2024) clinical sample size

S. Samsonenko,

Cystatin C-based eGFR below

Relatively small

B. Aalia (2024)

Case series involving systemic JIA

secondary AA amyloidosis and ne-
phrotic syndrome was described

T. Borysova Cohort of 80 children with active JIA | 90 mL/min/1.73 m? was reported in clinical samole size
(2022) 41.3 % of the children examined P

. . Case-series design;
S.S.H. Shah, Severe systemic JIA complicated by limited generali-

zability and poten-
tial publication bias

A. Cafarotti et al.
(2023)

Case-control study of 49 children
with JIA and 49 healthy controls.
Among the JIA group, 14 (28.5 %)
had polyarticular onset, 32 (65.5 %)
oligoarticular onset, and 3 (6.0 %)
systemic onset with progression to
polyarthritis

Children with JIA had lower eGFR,
higher urinary albumin excretion (UAE),
and higher renal resistive index (RRI)
than controls. RRI was also higher

in patients receiving biologic therapy
than in those receiving methotrexate
and was associated with inflammatory
indices and disease status

Relatively small
sample size and
observational case-
control design
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IDENTIFICATION
PubMed database search
(n=316)

SCREENING
Records screened by titles and abstracts

(n = 316) (n =250)

Records excluded

Among currently available ap-
proaches, quantitative urinary albu-
min or protein assessment and cys-
tatin C-based eGFR appear clinically
useful for identifying early glomeru-
lar or filtration abnormalities, while
ABPM can detect adverse circadian
blood pressure patterns, including
non-dipping. NGAL and KIM-1 are
promising markers of tubular injury
but remain limited by cost, availabi-

ELIGIBILITY
Full-text articles assessed for eligibility
(n=66)

Full-text articles excluded (n = 32)
« Inappropriate study design (n = 18)
* No data on early markers (n = 10)
 Language restrictions (n = 4)

lity, and incomplete standardization.
No single marker is sufficient in iso-
lation; results should be interpreted in
conjunction with JIA subtype, disease

INCLUDED
Studies included in the narrative review
(n=34)

activity, treatment exposure, and se-
rial clinical assessment.
Implementation of a stepwise,
risk-based renal monitoring strategy
in pediatric rheumatology may im-
prove early recognition of renal in-

Figure 1. PRISMA-style flow diagram of study selection

clinically silent renal abnormalities can occur early in the
disease course and may warrant targeted surveillance.

The true prevalence of early renal involvement in JIA
remains uncertain because published studies are heteroge-
neous, sample sizes are generally small, JIA subtypes and
treatment exposures vary, and standardized renal screening
protocols are lacking. These limitations support a combined,
multimodal assessment rather than reliance on a single iso-
lated diagnostic test [34].

An interdisciplinary approach involving pediatric rheu-
matology and nephrology is appropriate for children with
persistent or progressive renal abnormalities. A multimarker
strategy may include quantitative urinary albumin or protein
assessment, cystatin C-based eGFR, ABPM when clini-
cally indicated, and selected tubular injury biomarkers in
specialized settings. Serial assessment may facilitate diffe-
rentiation between inflammation-related renal involvement
and possible treatment-associated nephrotoxicity. This re-
view has several limitations. Its narrative design precludes
formal quantitative synthesis and grading of the certainty
of evidence. The literature search was primarily limited to
PubMed and to English-language publications, introducing
potential database and language bias. In addition, many of
the included studies involved small cohorts with limited rep-
resentation of individual JIA subtypes. Larger prospective
longitudinal studies using standardized renal endpoints are
required to define the prevalence, clinical significance, and
prognostic value of early renal abnormalities in JIA.

Conclusions

Subclinical renal involvement in juvenile idiopathic
arthritis is an important interdisciplinary concern because
early urinary, functional, and vascular abnormalities may
precede clinically overt nephropathy. Recognition of these
changes at an early stage may enable closer surveillance and
timely modification of potentially contributory factors be-
fore irreversible renal injury develops.

volvement, support safer adjustment
of antirheumatic therapy, and reduce
the likelihood of progression to clinically significant kid-
ney damage. Prospective longitudinal studies are needed to
establish optimal screening intervals, clinically meaningful
thresholds, and the prognostic value of combined renal bio-
markers in children with JIA.
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PAHHi O3HAKM YPAXKEHHS HUPOK Y AiTeN i3 OBEeHIAbHUM iAIONATUYHUM APTPUTOM:
HOPATUBHUM OTASIA AiTepaTypu

Pesiome. AxkryanbHicTh. OBeHinbHUI imiomatwmuHuMit apTpuUT
(FOIA) — 1e rereporeHHa rpyna XpOHiUHUX 3alaJbHUX apTpu-
TiB AUTSYOrO BiKY, y IATOreHe3i SIKMX KJIIOYOBY pPOJb Bimirpa-
I0Th iIMyHOOTIOCEPEIKOBaHI i1 iMyHO3anaibHi MexaHi3Mu. Okpim
YpaXkeHHsI OTIOPHO-PYXOBOTO arapary, MepcUCTyioue CHCTEMHE
3aMajieHHs], eHaoTeJiaJbHa AUCGhYHKIIS Ta BIUIMB ITOTEHILil-
HO HeMPOTOKCUYHUX JIIKAPCHKUX 3acO0iB MOXYTb MPU3BOIM-
TU 10 PO3BUTKY CYOKJIiHIYHUX 3MiH 3 OOKYy HUpOK. IcTopuuHo
HUPKOBI yckimagHeHHs mpu HOIA miarHoCTyBaiM IepeBaXkHO
Ha TIi3HIX CTalisX; A0 HUX HajJexXald BTOPUMHHUI AA-aMiloino3
Ta KJIiHIYHO BUpaXxeHa MeIMKaMEHTO3Ha He(hPOTOKCUYHICTD.
CyJacHi KJIiHIYHI ZOCTIIKEHHS CBimJyaTh Mpo Te, 10 He3HayHi
3MiHU MTOKA3HUKIB cevi, PYHKIIIOHAJIbHI I CYyIWHHI MOPYLICHHS
MOXHa BUSIBUTU Ha paHHIiX eTarax 3aXBOPIOBaHHSI — IIE 10 PO3-
BUTKY KJIiHIYHO BUpaXeHOi HMPKOBOI auchyHkiii. MeTa: y3a-
raJlbHUTU HasIBHI J1aHi 11010 paHHiX KJIiHIYHUX, JJAOOPATOPHUX,
reMOIMHAMIYHUX i MOJIEKYJISIPHUX MapKepiB ypaxkeHHsI HUPOK Y
niteit i3 FOIA, oxapakTepusyBaTu iX MOTEHLiIHY pOJib y paHHiit
NIarHOCTULLI 1 MOHITOPUHTY JIIKYBaHHS, a TAaKOX c(OpMYyJII0BaTh
PU3MK-OPIEHTOBAHUI MiIXia 10 HE(POJOTIYHOTO CITOCTEPEKEH-
Hs. Marepianu Ta metoau. [IpoBeneHO CTPYKTYpOBaHUI Hapa-
TUBHUI OIJISII JIiTEpaTypy 3 BUKOPUCTAHHSAM MyOJliKalliii i3 6a3u
nannx PubMed. BinGupann aHTJIOMOBHI cTaTTi, Omy0JiKoBaHi y
2021-2026 pp. Jo aHaji3y BKIIOYEHO OpUTiHAIBHI KIiHIYHI 10-
CIIIIKEHHSI, PETPOCIIEKTUBHI 1 IPOCIIEKTUBHI KOTOPTHi HOCIi-
JKEHHsI, a TAaKOX MeTaaHasli3u, y SIKUX HaBeAeHO KiJbKiCHi abo
SIKICHI JIaHi PO CTaH HUPOK Yy AiTeii i3 minTBepmkeHuM HOIA, 30-
KpeMma o0 MpoTeiHypii abo abOyMiHypii, TeMaTypii, po3paxyH-

KOBOI HIBUAKOCTI Ki1y6oukoBoi ¢inbrparii (pLLIK®D) 3a piBHeM
muctatuHy C, 6ioMapKepiB YIIKOMXKEHHSI KaHAJIbIIiB Ta 1T0O0OBOTO
MOHITOpYBaHHs aptepiajabHoro Thucky (JIMAT). Po6oTu, omy6Jti-
koBaHi 10 2021 poky, ay0iikaTtu Ta myOsTiKallii, 1110 He CTOCYBau-
cs1 crany HuUpoK nipu FOIA, Oyno BukimodyeHo. BikoBuii miamazoH
nanieHTiB craHoBuB 1,5—18 pokis. Pe3yabraTu. [TpoaHanizoBaHi
JIaHi y3TOKYIOThCS 3 MaTO(i3i0JOTiYHMM CIIEKTPOM ypaxkeHHsI
Hupok npu FOIA: Bin akTuBallii eHa0TeNi10 i HE3HAUHUX 3MiH I0-
Ka3HMKIB ceui 0 MopyIIeHb KITyOOouKOBOi (DibTpallii Ta CyImHHOT
perynsiii. Y miteit i3 Boepiie niarHoctroBaHuM FOIA, sxi paniine
HEe OTPUMYBAJIU JIIKYBaHHSI, CIIOCTEPIiraancs BUIL MTOKa3HUKU J10-
00BOI1 eKcKpellii OiKa i3 ceuero Ta Oiiblia KiJIbKiCTh €PUTPOLIUTIB
y cedi MOPiBHSIHO 3i 3MIOPOBUMU TiThbMU KOHTPOJIBbHOI rpynu. [Tpu
BusHaueHHi pIIIK® Ha ocHOBi uctatuHy C BUSIBIEHO 3HUKEHI
MOKa3HUKM (inbTpalii y yacTHU Aiteii 3 akTuBHUM FOIA, Tomi sik
JAMAT nponeMoHCTpyBasia aHOMaJIbHI LIMPKaHi rpodisti aprepi-
aJIbHOTO THCKY, 30KpeMa oro HeToCTaTHE HiuHe 3HMXKEHHS (non-
dipping). BucnoBku. CyOkiiHiuHe ypaxeHHs HUpoK mpu FOIA
MOXe€ 3aJTMIIaTUCS] HEJOOLIIHEHNUM i TepelyBaTh PO3BUTKY SIBHOL
Hedpomnarii. [HTerpais KiabKiCHOI OLIIHKY Oijika 200 anbOyMiHy
ceui, plHK® 3a piBaem uucratuny C ta JIMAT y xiiHiuHe cIo-
CTepeXXeHHSI Ha OCHOBI PU3UKY MOXKE CIPUSATH OilbIl paHHbOMY
BUSIBJIEHHIO HUPKOBUX MOPYLIEHb Ta CBOEYACHOMY KOPUTYBaHHIO
Tepartii.

Ki1104o0Bi €JI0BA: 10BeHINBbHUIL iTionaTUUHWIT apTPUT; ypaXkeH-
HSI HUPOK; MPOTeiHypis; reMaTypisi; uctatud C; po3paxyHKOBa
LIBUJKICTb KJIYOOUKOBOI (hijibTpallii; 7000BUIT MOHITOPUHT apTe-
piaJIbHOTO TUCKY; eHI0TeliabHa TUCHYHKILIS

50 3A0POB S AUTUHW, 1SN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 21, N2 6, 2026



kOBiAei / Jubilees

Bimaemo 3 r08ineem npogpecopa
IOpia Bonooumuposuy4a Mapywka!

5 KoBTHA 2026 poKy Bigmi-

TYBaHHA Ta NiKBigauil Hacnigkis

yae loBinen 3aBigyBau Kade- J
APpW negiaTpii nicnagnMnNIoMHoOI
ocBitTm HauioHanbHOro me-
AVNYHOTO YHiBepcuUTeTy iMeHi
0.0. boromonbua MO3 Ykpa-
THN, QOKTOp MeAuYHMNX HayK,
npodecop, 3acnyxeHuin nikap
YKpaiHu Mapyuwko lOpin Bono-
AMMUPOBUNY, KUTTEBUIA LWNAX
AAKOro nmpucBsAYeHuin ynioobne-
Hi npo¢ecii — nepiarpii.

Y 1980 poui HOpin Bonogu-
MMUPOBMKY 3aKiHUMB 3 Bif3HAKOI
nepiaTpuuHnii  pakyneret  Ku-
TBCbKOrO  MefJiHOro [iHCTUTYTY
imeHi 0.0. boromonbus, 6yB 3a-
HeceHWi B «30/10Ty KHWTY MoLua-
Hu» KMI.

3aKiHUMB KNiHIYHY OpAMHaTy-
py Ha Kadepapi auTAUMX XBOPOO
Ne 1 KMI, B 1984 poui 3axmuctus
KaHAMAATCbKY AMcepTauito Ha TeMy «KniHiko-imyHo-
NoriyHa xapakTepucTMKa Ta NiKyBaHHA cTadinoko-
KOBMX 3aXBOPIOBaHb Y AiTel paHHbOro BiKy». 3 1985
POKy npautoBaB acUCTeHTOM, 3 1994 poKy — JOLeHTOM
kadbenpu gutaumx xeopob N2 1 KMI.

Y 2000 poui ycniwHO 3aXucTnB JOKTOPCbKY AncepTa-
uito Ha Temy «KniHiko-6aKkTepionoriyHa Ta iMmyHonorivHa
XapaKTepucTuka Aiter, AKi YacTo XBOPIlOTb, i AndepeH-
LinoBaHi metoam ix nikyBaHHA». 3 2003 poKy BYEHOI
pagoto HMY obpaHwuii 3aBigyBauem Kadeppw negiatpii
Ne 3. Okpim 3aBigyBaHHA Kadepgpoto, B 2005-2015 po-
Kax BMKOHYBaB ODOOB'A3KM 3acTymHUKa AeKaHa, AekaHa
dakynbTeTy nigBuLeHHA KBanidikauii Buknagavis BMH3
Ykpainu I-1l — llI-IV p.a. HMY imeHni O.0. boromonbus.
byB mosawTaTHMM KOHCynbTaHTOM KomiteTy BepxoBHOI
Pagn 3 nuTaHb eKONOrivyHol MONITUKN, NPUPOJOKOPUC-

k YopHOoOMNbCbKOi  KaTacTpodu
(2005-20086).

3 1 cepnHa 2015 poky Ka-
denpa nepiatpii nicnagunnom-
HOI OCBITM Nif KepiBHWLTBOM
I0.B. Mapywka po3snoyana Ho-
BUI eTan poboT — MigroToBKy
Ha nicnAgUNIOMHOMY PiBHI B IH-
CTUTYTI MiCAAAUNNOMHOI OCBITU
HMY imeHi O.0. boromonbusa. Y
2019 poui 3anoyaTkoBaHO BMU-
KnaflaHHA OCHOB MONeKyAPHOT
aneprogiarHocTukn. Bnepwe 3
2020 poky NpoBOAATbCA creLia-
ni3auii 3 AUTAY0I racTpoeH-
Teposorii Ta AUTAYOI anep-
ronorii, 3 2025 poky — 3
AVTAYOI MY/IbMOHOSOrIT Ta
DeHOOKPUHONOTIT.
 10.B. Mapyuwko nigro-
TyBaB 2 AOKTOPIB HayK i
11 KaHAnApaTiB MeanyHux
HayK Ta AoKTopiB dinoco-
¢ii. CboropgHi kepye HayKo-

S ORI BOIO pob6oTOl0 4 acnipaH-
TiB. FapaHT'ocsﬁHboT nporpamu NigroToBKM acnipaHTiB
3a ¢axom «[lepgiatpia», ronosa cneuianizoBaHOi BYEHOI
paaw i3 3axucty JiOKTOpCbKVIX avcepradin 3a gaxom «[e-
piaTpisa». a1

Mae iHpekc lipwa; Scopus — 7, Web of Science — 1,
Google Scholar — 14. AsTop Ta cniBaBTOp Ginblue Hix
1200 HaykoBux cTtaten. CniBaBTOp i pegaktop 15 MOHO-
rpadiin, 9 nNinpyYHUKIB Ta 75 HaBYaNbHWX NOCIOHUKIB.

t0.B. Mapywko — BucokokBasnidikoBaHMI Nikap-ne-
niatp, mae Buwy KBanidikauinHy Kateropito. Mpioputet-
Hi HayKoBi HanpsamMK poboTu: peabiniTauia fitel 3 peky-
PEHTHUMK pecnipaTopHUMK iHdeKLiAMKM, apTepianbHa
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rinepTeHsia, natonoria TpaBHOro KaHany, 3abe3neve-
HICTb AUTAYOro OpraHiaMy MikpoenemeHTamu, nakTasHa
He[oCTaTHICTb, Mpobnemy anepriyHoi naTonorii y giten,
NUTaHHA PO3BUTKY 340POBOI AUTUHW; MeQUYHa eTMKa Ta
JeoHTONOoriA B negiatpil.

0.B. Mapywko — uneH npasniHHA Acouialii negia-
TpiB YKpaiHw, BignosiganbHui cekpeTtap Acouiauii negia-
TpiB YKpaiHu, uneH pepakuinHoi pagn ABox GaxoBux me-
ONYHUX XKypHaniB. HaropogkeHunin [ouecHoo rpamoToro
MOH Ykpainu, MouecHoto rpamoTtoro MO3 YkpaiHu, MNo-
AaKoto KniBCbKOro MiCbKOro rosnoswu, BueHol pagn HMY
imeHi O.0. boromonbugA.

lOpin BonogmmmnpoBuy noBHUI eHeprii, ifen, TBOp-
YMX MNaHiB, AKi 3apa3 3 YCMiXoM BNPOBaAXKYOTbCA Ha Ka-
depnpi negiatpii nicnAaMNAOMHOT OCBITU IHCTUTYTY nicns-
avnnnomHoi ocsitr HMY imeni O.0. boromonbus.

LWmpo BiTaeMo 3 toBineem!

Acoyiayis nediampie Ykpainu

Konekmue kagpedpu nediampii

nicnadunnomHoi oceimu

Incmumymy nicnadunnomuoi ocegimu HMY imeHi
0.0. bozomonvysa

Cniepo6imHuku pedakuii xypHany M
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