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Summary

Postoperative pain in children remains a significant problem in pediatric intensive care, possibly related to an imperfect
algorithm for its management. Prolonged postoperative pain delays recovery and rehabilitation, increases treatment costs,
and prolongs opioid use. Inadequate perioperative pain management can lead to a variety of postoperative complications, the
prediction of which remains elusive despite the use of commonly accepted clinical, laboratory, and instrumental indicators.

The aim of this study was to evaluate clinical and laboratory changes in children after abdominal surgery and their

correlation with acute pain scales.

Material and Methods. The study included 83 children aged 7-18 years who underwent abdominal surgery under opioid anesthesia.

Inclusion criteria: age 7-18 years; indication for surgery for acute appendicitis, American Society of Anesthesiologists (ASA)
Anesthesia Risk Score I and II; parental consent for the children to participate in the study.

Acute pain intensity was measured using the Visual Analog Scale (VAS) and the Face, Legs, Activity, Cry, Consolability
(FLACC) scale. Key vital signs assessed included heart rate, respiratory rate, systolic and diastolic blood pressure, and oxygen
saturation (SpO2). In addition, laboratory indicators including leukocyte count, blood glucose level, erythrocyte sedimentation

rate, and TLR-4 and CD40L levels were determined.

All clinical and laboratory studies were conducted in accordance with the World Medical Association Declaration of Helsinki
«Ethical Principles for Medical Research Involving Human Subjectsy (Minutes of the Ethics Committee No. 2, dated February 24, 2002).
Statistical analysis was performed on a personal computer using Statistica 10 software, using parametric and nonparametric

statistical methods.

The study is a part of the research project of the Department of Children’s Diseases of the Postgraduate Medical Education
Faculty of the Ivano-Frankivsk National Medical University «Health Status and Adaptation of Children from the Precarpathian
Region with Somatic Diseases, Their Prevention» 2021-2026, state registration number 0121U111129; the author is a co-researcher:

Results. The mean age of the children was 13.8%0.23 years, while the mean body weight was 40.9+1.6 kg. Gender assessment
showed no differences between boys and girls (55.4 % and 44.6 %, respectively, p>0.05).

The study showed very strong positive correlations (r=0.9-1.0) between acute pain assessment scores on the VAS and FLACC
scale and heart rate, blood glucose levels, strong positive correlations (r=0.7-0. 9) with total leukocyte count and erythrocyte
sedimentation rate; moderate positive correlations (r=0.5-0.7) with serum TLR4 and CD40L levels; weak positive correlations
(r<0.5) with diastolic blood pressure, SpO2, and opioid and non-opioid analgesic administration.

Conclusions. The observed positive correlations between acute pain scores on the VAS and FLACC scale and pro-
inflammatory indicators may support the theory of involvement of these markers in the generation of acute pain in pediatric
patients. However, further research is needed to investigate the mechanisms of acute postoperative pain generation, to identify
markers related to nociception in chronic pain, and to develop preventive strategies for these conditions in children.
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Introduction

Postoperative pain in children remains a significant
problem in pediatric intensive care, possibly related to
an imperfect algorithm for its management. Prolonged
postoperative pain delays recovery and rehabilitation,
increases treatment costs, and prolongs opioid use [1-3].
Inadequate perioperative pain management can lead to
a variety of postoperative complications, the prediction of
which remains elusive despite the use of commonly accepted
clinical, laboratory, and instrumental indicators [4-7].

Toll-like receptor 4 (TLR4) expression may serve as
a specific marker of acute postoperative pain. According to
the literature, opioid exposure induces neuroinflammatory
responses via glial TLR4 expression [8]. TLR4 stimulation
leads to overproduction of pro-inflammatory mediators
underlying inflammatory and autoimmune diseases,
including sepsis, neuropathic pain and neurodegenerative
diseases [9]. To date, opioid agonists have been shown to
act as TLR4 agonists, while opioid antagonists such as
naloxone act as TLR4 antagonists [10]. In addition, opioids
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can induce paradoxical hyperalgesia, a phenomenon that is
directly dependent on the baseline level of TLR4 [11]. The
results of recent studies also indicate the impact of TLR4
stimulation on the induction, conversion and modulation
of chronic pain [12]. There is evidence that opioids,
including morphine, can induce neuroinflammatory
responses, in part mediated via glial TLR4 expression
[13-15]. The interaction of TLRs in response to opioids
results in paradoxical hyperalgesia, a state of increased pain
sensitization induced by opioid exposure [16].

Experimental models of peripheral nerve injury have
shown that the CD40/CD40 ligand (CD40L) system
plays an important role in the generation of neuropathic
pain associated with increased chemokine (CCL2) and
calcitonin gene-related peptide (CGRP) expression [17-23].
However, the available literature on the pronociceptive
effects of the CD40-CD40L system in the experiment
is quite limited, and its role in the development of pain
syndrome in clinical medicine, especially in anesthesia
practice, remains unstudied.
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The aim of this study was to evaluate clinical and
laboratory changes in children after abdominal surgery and
their correlation with acute pain assessment scales.

Material and Methods. The study included 83 chil-
dren aged 7-18 years who underwent abdominal surgery
under opioid anesthesia in the surgical department of the
municipal non-profit enterprise «Ivano-Frankivsk Regional
Children’s Clinical Hospital of the Ivano-Frankivsk Re-
gional Councily, Ivano-Frankivsk, Ukraine, in 2020-2022.

Inclusion criteria were as follows: age 7-18 years;
indication for surgery for acute appendicitis; American Society
of Anesthesiologists (ASA) anesthesia risk score of I and II;
parental consent for children’s participation in the research.

Exclusion criteria included children under 7 years of
age; ASA anesthesia risk score of III and higher; mental
disorders; neoplasms or tumors; previous abdominal
surgery; chronic pain for six months prior to surgery; parent/
guardian refusal to enroll their children in the research.

Acute pain intensity was measured using the Visual
Analog Scale (VAS) [24] and the Face, Legs, Activity, Cry,
Consolability (FLACC) scale [25]. The VAS and FLACC
scale scores were obtained on days 1, 3, and 6 after surgery.

During the first six days after surgery, the children’s
vital signs, including heart rate (HR), respiratory rate (RR),
systolic and diastolic blood pressure (SBP, DBP), and oxygen
saturation (SpO2), were monitored. In addition, laboratory
indicators including leukocyte count, blood glucose level,
and erythrocyte sedimentation rate (ESR) were determined.

The level of TLR4 was measured in the blood of 48
patients using an enzyme-linked immunosorbent assay
(ELISA) kit from Elabscience, lot TM5TMWVDI (USA),
according to the manufacturer’s instructions at hospital
discharge, three months, and six months after surgery. The
results obtained were determined by the absorbance of the
studied samples on the microtiter plate reader «HumaReader»
(Germany) at a wavelength of 450 nm. The minimum possible
concentration of determination is 1 pg/ml.

Serum CD40L levels were measured in 30 patients using
the Human CD40L (Cluster of Differentiation 40 Ligand)
ELISA Kit, Catalog No: EH0086 (Fine Biotech, Wuhan,
China) according to the manufacturer’s instructions during
surgery, 24 hours after surgery, and at hospital discharge.

All clinical and laboratory studies were conducted in
accordance with the World Medical Association Declaration
of Helsinki «Ethical Principles for Medical Research
Involving Human Subjects». In accordance with the law,

a written informed consent was signed by each subject
(parents/guardians) prior to participation in the study. The
manuscript was approved by the Ethics Committee of the
Municipal Non-Profit Enterprise «Ivano-Frankivsk Regional
Children’s Clinical Hospital of the Ivano-Frankivsk Regional
Councily, as evidenced by the extract from the Minutes of
the Committee Meeting No. 2 dated February 24, 2002.

Statistical analysis was performed on a personal
computer using the statistical software packages MS
Excel and SPSS22 for Windows. If the data were normally
distributed (Shapiro-Wilk test >0.05), parametric statistical
methods were used, calculating the arithmetic mean (M)
and the standard error of the mean (m). The dependent
samples t-test was used to compare quantitative indicators
with a normal distribution. The relationship between
indicators was determined using Pearson’s correlation
coefficient. The difference between parameters was
considered statistically significant at p<0.05.

If the data followed a non-normal distribution (Shapiro-
Wilk test <0.05), non-parametric statistical methods were
used, calculating the median (Me), lower quartile (LQ) and
upper quartile (UQ). The Wilcoxon signed-rank test was
used to assess differences between nonparametric indicators.
The relationship between indicators was determined using
Spearman’s correlation. Parameter differences were
considered statistically significant at p<0.05.

The study is a part of the research project of the
Department of Children’s Diseases of the Postgraduate
Medical Education Faculty of Ivano-Frankivsk National
Medical University «Health Status and Adaptation of
Children from the Precarpathian Region with Somatic
Diseases, Their Prevention» 2021-2026, state registration
number 0121U111129; the author is a co-researcher.

Results and Discussion. The mean age of the
children was 13.8+0.23 years, while the mean body weight
was 40.9+1.6 kg. Gender assessment showed no differences
between boys and girls (55.4 % and 44.6 %, respectively,
p>0.05).

Analysis of acute pain assessment in children using the
VAS and FLACC scale showed a decrease in pain intensity
during the first six days after surgery (Table 1).

No statistically significant difference was found in the
main vital signs (RR, SBP, DBP, and SpO2) over the course
of treatment. However, a statistically significant decrease in
HR was observed on the sixth day after surgery compared
to the first day (Table 2).

Table 1

Acute pain assessment on the VAS and FLACC scale (n=83, Mtm)

Day after surgery VAS (points) FLACC (points)
1 6.81+0.09 6.69+0.11
2 5.87+0.1 5.87+0.12
3 5.04+0.11 5.07+0.12
4 4.06+0.14 4.25+0.13
5 3.34+0.11 3.49+0.13
6 2.51+0.14 2.77+0.13
'75-4100"00318 P,,=0.017
Dependent samples t-test P 1_5=0.OO5 P,,=0.008
16 P, .=0.038
P,.=0.027 26

93



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. X111, Ne 4(50), 2023
voL. xi, Ne 4(50), 2023

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

Table 2
Changes in patients’ vital signs over the course of treatment (n=83, M*m)
Indicator Day after surgery Indicator value Dependent
samples t-test
Day 1 96.15+1.64 P,,>0.05
HR, bpm Day 3 93.9+1.35 P, <0.001
Day 6 87.79+1.06 P,s>0.05
Day 1 21.0910.24 P,,>0.05
RR, bpm Day 3 21.0740.23 P,s>0.05
Day 6 20.67+0.17 P,.>0.05
Day 1 108.64+1.13 P,,>0.05
SBP, mm Hg Day 3 108.79+0.93 P,>0.05
Day 6 107.13+0.85 P,.>0.05
Day 1 67.09+0.94 P,,>0.05
DBP, mm Hg Day 3 69.22+0.86 P,.>0.05
Day 6 68.14+1.01 P,.>0.05
Day 1 97.77+0.07 P,,>0.05
Sp0,, % Day 3 97.83+0.08 P,s>0.05
Day 6 97.75+0.09 P,>0.05

Analysis of correlations between acute pain scores
on the VAS and FLACC scale and vital signs in pediatric

patients on days 1, 3, and 6 postoperatively is presented
in Table 3.

Table 3
Correlation coefficients between acute pain assessment scores on the VAS and FLACC scale and vital signs
in children, p<0.05

Indicator Day after surgery VAS FLACC
Day 1 0.95 0.95
RR, bpm Day 3 0.96 0.96
Day 6 0.97 0.98
Day 1 0.36 0.36
DBP, mm Hg Day 3 0.36 0.36
Day 6 0.42 0.41
Day 1 0.39 0.39
SpO,, % Day 3 0.36 0.36
Day 6 0.38 0.39

Analysis of the mean total blood leukocyte count
showed statistically significant differences in this indicator
during the course of treatment, namely 16.79+0.51 g/L on
day 1, 12.99+0.41 g/L on day 3, and 9.1340.28 g/L on day
6 after surgery (p, ,<0.001, p, ,<0.001). The mean ESR was
8.04+0.32 mm/h, 9.79+0.41 mm/h, and 8.91+0.33 mm/h
on days 1, 3, and 6 after surgery, respectively (p, ,=0.001).
The mean incidence of pathologically elevated ESR (>12
mm/h) in the children studied did not show statistically
significant changes during the first six days after surgery

(8.4 %, 8.4 %, and 12.0 % of cases on day 1, day 3, and
day 6, respectively). Evaluation of blood glucose level in
children also showed changes in this indicator during the
course of treatment, namely 5.97+0.11 mmol/l on day 1,
5.57+0.08 mmol/l on day 3, and 4.99+0.04 mmol/l on day
6 after surgery (p, ,<0.001, p, <0.001, p, ,<0.001).
Correlations between acute pain assessment scores on
the VAS and FLACC scale and paraclinical indicators in
patients on days 1, 3, and 6 postoperatively are shown in
Table 4.
Table 4

Correlation coefficients between acute pain assessment scores on the VAS and FLACC scale and paraclinical
indicators in children, p<0.05

Indicator Day after surgery VAS FLACC
Day 1 0.83 0.83
Total leukocyte count, g/L Day 3 0.96 0.91
Day 6 0.93 0.93
Day 1 0.84 0.84
ESR, mm/h Day 3 0.84 0.84
Day 6 0.84 0.84
Day 1 0.98 0.98
Glucose, mmol/l Day 3 0.99 0.99
Day 6 0.99 0.99
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Perioperative pain management in children is often
ineffective, with up to 50 % of patients experiencing
inadequate pain control and severe side effects from opioid
analgesics. According to the literature, an increase in opioid
use increases the prevalence of chronic pain [24]. The study
analyzed the frequency of opioid and non-opioid analgesic
administration to children in the perioperative period.
In the analgesic regimen, fentanyl was administered to
82 (98.8 %) children, promedol to 19 (22.9 %) children,
omnopon to 5 (6.02 %) children, morphine to one (1.2 %)
child, and ketamine to 29 (34.9 %) children. The following
non-opioid analgesics were also used for pain relief Analgin
in 63 (75.9 %) cases and acetaminophen in 57 (68.6 %)
cases. On the first postoperative day, statistically significant
positive correlations (p<0.05) were found between the
acute pain score on the VAS and the administration
of ketamine (r=0.41); on the sixth postoperative day,
statistically significant positive correlations (p<0.05) were
found between the acute pain score on the VAS and the
administration of Omnopon (r=0.77) and acetaminophen
(r=39). For the FLACC scale, statistically significant positive
correlations (p<0.05) were found on the first postoperative
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day with the administration of Fentanyl (r=0.26), Promedol
(r=0.53) and Paracetamol (r=0.31); on the third postoperative
day with the administration of Promedol (r=0.48) and
Paracetamol (r=0.33); on the sixth postoperative day with
the administration of Paracetamol (r=0.3).

The mean ICU length of stay was 0.94+0.07 days, the
mean surgical length of stay was 8.11+0.38 days, and the
mean total hospital length of stay was 9.08+0.43 days.
Statistically significant positive correlations (p<0.05) were
found between the VAS acute pain score on the first day
after surgery and the ICU length of stay (r=0.39) and the
total hospital stay (r=0.28). These correlations remained
positive on postoperative days 3 (r=0.43 and r=0.48) and
6 (r=0.27 and r=0.23).

In addition, the absolute levels of serum TLR4 in
children at discharge (mean day 9.08+0.43), three and six
months after surgery were examined (Fig. 1). The mean
level of this membrane protein in children who underwent
surgery for acute appendicitis was 18.13+0.41 pg/ml at
discharge, 54.3+1.74 pg/ml three months after surgery,
and 102.17 pg/ml six months after surgery (p<0.001 across
all groups).
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Fig. 1. Serum TLR4 level in pediatric patients (pg/ml), n=48

The mean acute pain score on the VAS was 3.08+0.13
points one day after surgery, 2.54+0.13 points three months
after surgery, and 1.98+0.12 points six months after
surgery (p<0.001 across all groups); the mean FLACC

scale score was 3.39+0.12 points, 2.62+0.13 points, and
2.14+0.14 points, respectively (p<0.001 across all groups).
A correlation between serum TLR4 levels and the given
acute pain assessment scales is shown in Table 5.

Table 5

Correlation coefficients between acute pain assessment scores on the VAS and FLACC scale and serum TLR4
levels in children, p<0.05

Indicator VAS FLACC
Day 1 Day 3 | Discharge | Day 1 Day 3 [ Discharge
TLR4 level at discharge, pg/ml 0.31 0.43 0.39 0.48 0.49 0.59
TLR4 level 3 months after surgery, pg/ml 0.46 0.55 0.47 0.63 0.63 0.64
TLR4 level 6 months after surgery, pg/ml 0.37 0.46 0.39 0.61 0.53 0.58
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The mean serum CD40L level in children was 2213.9 pg/mL 12 hours after surgery, and 1508.4 [88.3; 3922.5] pg/

[114.9; 4582.5] pg/mL during surgery, 2125.3 [79.4; 4582.5]
5000

mL on the day of discharge, p<0.05 in all groups (Fig. 2).
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Fig. 2. Serum CD40L level in pediatric patients (pg/ml), n=30

The mean acute pain score on the VAS was 5.06 [3.0;
7.0] points within the first hours after surgery, 3.36 [3.0;
4.0] points at 24 hours after surgery, and 2.3 [2.0; 3.0]
points at discharge; the mean FLACC scale score was 5.23

[3.0; 7.0] points, 3.23 [3.0; 3.0] points, and 2.2 [2.0; 2.0]
points, respectively (p<0.001 in all groups). Correlations
between serum CD40L levels and the acute pain scales are
shown in Table 6.

Table 6

Correlation coefficients between acute pain assessment scores on the VAS and FLACC scale and serum CD40L

levels in children, p<0.05

VAS FLACC
Indicator 24 hours . 24 hours .
Surgery after surgery Discharge | Surgery after surgery Discharge
CD40L level during surgery, pg/ml 0.66 0.38 0.42 0.75 0.43 0.51
CDA40L level 24 hours after surgery, pg/ml 0.68 0.49 0.43 0.78 0.46 0.58
CDA40L level at discharge, pg/ml 0.75 0.38 0.37 0.67 0.53 0.42

Conclusions. Our study revealed various statistically
significant differences between acute pain assessment
on VAS and FLACC scale and clinical and paraclinical
indicators in children operated for acute appendicitis at
different postoperative intervals, showing very strong
positive correlations (r=0.9-1. 0) between the given
scales and heart rate, blood glucose levels; strong positive
correlations (r=0.7-0.9) with total leukocyte count and
ESR; moderate positive correlations (r=0.5-0.7) with
serum TLR4 and CD40L levels; weak positive correlations
(r<0.5) with DBP, SpO2 and administration of opioid
and non-opioid analgesics. Positive correlations between
acute pain assessment score on the VAS and FLACC
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KJIIHIKO-JTABOPATOPHI 3MIHM MAPKEPIB BOJIIO VY JITEW B MICJASONEPALIIMHOMY ITEPIOJI

A. B. Cemkosuu

KHII «IBano-®paHkiBchbka o0s1acHa AMTAYA KiIiHiuHa JikapHsa IBano-PpaHkiBcbKol 00J1acHOT paau»
(M. IBaHo-PpaHKiBChHK, YKpaiHa)

Pesrome.

[Micnsioneparniiinuii 6116 y JTEH 10 IBOTO Yacy € CyTTEBOIO IPOOIEMOIO JUIs MeiaTpHIHOI IHTeHCHBHOI Tepaii, 110 Moxe OyTH
TI0B’13aHO 3 HEOCKOHAIMM aJITOPUTMOM HOT0 MEHE/DKMEHTY. TpHBasuii micisoneparifHui 6116 IPU3BOUTS /10 TOJOBKEHHS TEPMiHIB
rocmiTaiizanii, IiIBUIIEHHs BAPTOCTI JIIKyBaHHs, 301IbIIEHHS Yacy pealimiTanii Ta TpUBaIOCTI 3acTOCyBaHHs omioinis. Heanexsarne
TniepiornepaniiiHe 3HeO0ICHHS MOXE CIIPUYUHUTH BEJIMKY KUIBKICTh MICISIONEpaniifHIX YCKIIaJHeHb, IIPOTHO3YBaHHS SIKUX 3 JOIIOMOTOI0
3arajbHO NMPUHHATHX KIIHIYHUX, JJAOOPATOPHUX Ta IHCTPYMEHTAIBHHUX OKa3HUKIB HA CHOTOHI HE BIAEThCA.

MeTo10 1aHOTO0 AOCTiIzKeHHsI OyJI0 OLIHUTH KIIIHIKO-JIa00paTOPHI 3MIHM y AiTeH, SIKUM IIPOBE/ICHO Olepallil Ha OpraHax 4epeBHOL
MIOPOXKHUHH, Ta iX KOpeIsiiHMIT 3B’ 530K 31 MIKAJIAMH JUIsl OLIIHKH TOCTPOTro OOIIO.

Marepiaa Ta MeTOH J0CTITKEeHHs. Y JOCITI/PKCHHI B35UIH y4acTh 83 TUTHHU BikoM 7-18 pOKIB, SIKUM MPOBOJHIOCH ONIEPATHBHE
BTPYYaHHS HAa OpraHax YepeBHOI HOPOKHIHHY i3 3aCTOCYBAHHSIM 3arajIbHOIPUHHATOrO OIMiOiJHOTO 3HEOOICHHSI.
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JU71st BU3Ha4eHHS IHTEHCHBHOCTI TOCTPOTOo OOIIO Y JIiTell BUKOPHCTOBYBANN Bi3yaiabHO-aHaoroBy mmkainy (BAILL) ta mkamy FLACC,
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Yei kiiHivHI Ta 1ab0paTOpHI TOCIIIKEHHS TPOBOAMIIKCS BIAMOBIIHO 10 ['enbCciHChKOT Aekapaiii BececBiTHROT MeIMYHOT acolria-
il « ETHYHI IPUHIMITT MEIUYHNX JOCTIPKeHb 3a YJacTIO JIOANHH SIK 00’ €KT OCHIIKEeHHsD) (TIPOTOKOITy KoMmicil 3 GioeTnku Ne 2 Bif
24.02.2022 poky).

CraTucTHYHHUN aHai3 3/1iHICHIOBAIN Ha IIEPCOHAIBLHOMY KOMIT OTEpi 3a JJOIIOMOT0I0 KOMIT FoTepHOT mporpamu Statistica 10 3 BuKo-
PHCTaHHSIM METO/IB MapaMeTPUYHOI Ta HEMapaMeTPUIHOT CTaTHCTHKH.

PoGorta € hparmenTOM HayKOBO-0CTiTHOT poboTH Kadeapu qursanx xsopod [10 IODHMY: «Cran 310poB’st Ta 0cOOIMBOCTI ajarn-
tauii gited [IpukapnarTs i3 coMaTHYHNMH 3aXBOPIOBAHHSIMH, 1X POQiTakTHKay, HOMep AepskaBHOi peectpamii 0121U111129, repminn
BrkoHaHHs 2021-2026 pp., aBTOp € CIIIBBUKOHABIEM TEMH.

PesyawTarn pocaimkennsi. Cepenniit Bik nmiteit ckias 13,8+0,23 poku, a Bara — 40,9 +1,6 k. OniHKa reHAepHOT IPHHAICKHOCTI
HE BHSBIIIA PI3HUII MK XJIOIMTYUKAMHK Ta JiBdatkamu (55, 4 ta 44,6 %, p > 0,05).

Y Xomi JOCTiUKeHHSI BCTAHOBJICHO JTy’Ke CHIIbHI MTO3UTHBHI Kopeusiiii (r = 0,9-1,0) Mixk OaTbHOFO OIIHKOK FOCTPOTO OO0 32 IMIKaTaMH
BAIII Ta FLACC Tta 9acToToro cepueBHX CKOpOYeHb, PiBHEM INTIOKO3U y KPOBI; CHIIbHI TO3UTHBHI Kopeswii (r = 0,7-0,9) — 3 3aransanm
piBHEM JICHKOIMTIB Ta MIBH/KICTIO OCIIaHHS €PUTPOLNTIB; IIO3UTHBHI Kopersnii cepennsoi cun (r = 0,5-0,7) — 3 piBassmu TLR-4 Ta
CD40L y kpoBi, TO3UTHBHI KopeJslii cinabkoi cwu (r < 0,5) —3 piBHEM JIiaCTONIYHOTO apTepianbHOro TUCKY, SpO,, MPU3HAYEHHAM
HapKOTUYHHX Ta HEHAPKOTHYHNX aHAIBTCTHKIB.

BucHoBok. BcTaHOBIIEHI TO3UTHBHI KOPEIIALIIHI 3aJIe:KHOCTEH Mk 0allbHOIO OIiHKOI0 roctporo 6omo BAI i FLACC 3 mpo3a-
TTAJTbHUMH ITOKa3HUKAaMH MOXKe ITiATBEP/PKYBaTH TEOPIIo y4acTi JaHUX MapKepiB y popMyBaHHI roCTpOro OO0 y neaiaTpiHIHOl TPpyIH
MAI€HTIB. AJie HEOOXiTHO TIPOOBKYBATH JOCIIKCHHS 111010 BUBYCHHS MEXaHI3MIB ()OPMYBaHHS TOCTPOTO MiCISI0NepaliitHoro 600,
BHUSIBJICHHSI MapKepiB HOIUIENIIT XPOHIYHOTO 00O Ta pO3pOOKHM NUISIXIB MPOMUIAKTUKY JaHUX CTAHIB y HiTEH.

Kiro4oBi cj10Ba: nitu; rocrpuii micnsonepaniitamii 6inp; cucrema CD40L; TLR-4; FLACC; Bi3yanpHO-aHAIOTOBA IIKaIa
OLIIHKH 0OJII0.
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