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2. Predicting the Development of Cardiovascular Disorders in Adolescents with Upper Gastrointestinal Pathology

Pedepar:

1. MeTa focigpKeHHs — yIOCKOHAJIEHHS [ialrHOCTUKY [IOPYLIEHb CEPLEBO-CYLUHHOI CUCTEMU VY IIJJIITKIB 3
XPOHIYHOIO 3aIaJIbHOIO NATOJIOTI€I0 BEPXHIX BiAi/iB MITYHKOBO-KUAIIKOBOIO TPAKTY LJISIXOM BU3HAY€HHS
iH(OpMATUBHUX IPOTHOCTUYHUX MPEIUKTOPIB iX PO3BUTKY HA MiICTaBi BUBYEHHS PETYJISITOPHO-aIallTUBHUAX
MO>XJIMBOCTEH CeplieBO-CYJUHHOI CUCTEMH, IOKA3HUKIB CUCTEMHOTO 3anajeHHs Ta Gibpo30yTBOPEHHS], BMICTY
KappiocneungiyHux MapkepiB. 3afadi: HagaTH KJIiHIYHY XapaKTepPUCTUKY 3aXBOPIOBaHb BepxHix Biaginis KT y
ManieHTiB MigiTKOBOro BiKy; BUBYATU cTaH CCC 3 ypaXyBaHHSAM BapiaHTy YPasKEHHS; BCTAHOBUTY PiBEHb
ajanTalniiHux Ta peryaaropaux moxxausocte CCC; pocaiputu Bmict HIF-20, HS-cTnl, NT-proBNP, CPII, CTGF,
ingekciB AAR, FIB-4; BU3HauuTH IPOrHOCTUYHI O3HaKU pu3UKy popmysaHHs nopyueHs CCC y mifiTKiB 3
nartoJsorielo BepxHix Bigginis HIKT. MaTtepianu i1 METOAM: Y BOCIIIKEHHI B3s/1M y4acTb 162 miggiTka BikoM Big 10 1o
18 pokiB, B Tomy umcii 104 nauientu i 58 3mopoBux oci6 (KOHTPOJIb). Pe3ybTaTu: [OMiHYBaIu XPOHIUHI
ractponyoneHitu (p < 0,05); BecTpyKTHBHI 3MiHU CJIM30BOI yacTime noegHysanucs 3 'EPX i rinepauunHicTio;



pedmiokc-e3odarit Ta II'P — yacrime y xsonuis. H. Pylori-nosutuBHiCTh BUsSB/IEHA B [TOJIOBYHI BUIMAIKIB.
Cumnromu 3 60Ky CCC -y 28,9 % naujienTis; Exo-KI': Buma yacrora MAPC, 6inblii fiameTpu aopTu Ta J1iBOro
nepencepas y nauieHti. XM EKI: nopymeHHs putmy y 72,5 % nauieHTis (p < 0,05), cuHycoBa Taxikap[is y AiByart,
Heno6posikicHi apuTMmii y 14,5 %. Pusuk aputmiil 6yB Bulle y NallieHTiB cTapiue 15 POKiB i3 KapiaJbHUMU CKapramu
Ta cepenHbon060Bo10 UYCC < 70 yi /xB (p < 0,05), He3aJyeKHO Bif, CYIyTHIX 3aXBOPIOBaHb. BUCOKMI piBeHb BUXiHOI
CHMIIaTUKOTOHII IpY €pO3MBHO-BUPA3KOBUX ypakeHHX LIIKT, mopymeHHs afganTalii Ta BEreTaTUBHOI PEryJIsiii
IIpu TpuBaoMy nepebiry 3axsopioanns Ta 'EPX. PiBens HIF-20 - Buiil y xBopux, 0ci6 40J10Bi40i cTaTi, 1pu
epOo3UBHMX 3MiHax cTpaBoxoay (p < 0,05), kopemoBas 3 po3mipamu JIII i ToBmuHOIO Miokapay JIII ta MIUTII. Bmict
HS-cTnl - B Mexxax HopMH, BULUH B rpymi xBopux (p < 0,01); NT-proBNP - y mexxax HOpMH, BULLiH ITpu
IleCTPYKTUBHUX 3MiHax can3oBoi LIKT, HasiBHOCTI ckapr 3 60Ky cepus Ta 3MiH Ha XM EKT (p < 0,05). AAR i FIB-4
IIOCTOBIPHO BUIIi y IOHAKiB OCHOBHOI I'PYIIY, B II3HbOMY MiJJIiTKOBOMY IEPIOAi Ta IIPY €pO3MBHO-BUPA3KOBUX
ypakeHHsIX can3oBoi (p < 0,05). Pisens CTGF Ta CPII He Manu JOCTOBiIpHUX BiMIHHOCTE! MIX miarpynamu
nauieHTiB (p > 0,05). Aktusauis HIF-20 y nanienTis kopestoe 3i 3poctanHsm HS-cTnl y Bunankax TpyuBasocTi
xBopobu nonag, 3 poku (r=0,59), o6tsokenoro cimeriHoro anamue3y (r=0,33) ta 'EPX (r=0,66); Ta 3i 36i/IbII€HHSIM
NT-proBNP npu tux xe ¢paxropax (r=0,87; r=0,72; r=0,95), a TakoXK 3a HaIBHOCTi J€CTPYKTUBHUX ypaXKEHb
CJIM30BOI, MiABUILEHOI KMCIOTHOI cekpenii (r=0,90) i apuTMmiii (r=0,84). Perpeciiini mogeni BUAinuIyu OCHOBHI
IIPOTHOCTUYHI YMHHUKU o0 aktuBauii HIF-20: TpuBaiicTs npouecy, AeCTPYKTUBHUI BapiaHT YPaK€HHS CJIN30BOi,
nigsuienHs CPII ta o-JIIT (R?=0,94); mopo CTGF: )xiHo4a cTaTh, XpOHIYHUN FAaCTPOLYOLEHIT, HEECTPYKTUBHE
ypakenHs (R?=0,35); momo HS-cTnl: >xiHoua cTaTh, TPUBAJICTh 3aXBOPIOBAHHS, aHEMisl, MTiABUIIEHUI X0JIeCTEPHH,
aminasa, ingexc FIB-4 (R?=0,886); mono NT-proBNP: TpuBasicTs 3axBopioBaHHs, [EPX, ninBuiieHa KUCIOTHICTb, O~
JIT1, CPTI, piBeHs 3aranbHoro 6inipy6iny (R?=0,991). 3a nanumu ROC-aHnanizy: noporosi pisai HIF-20 0,20 i 0,08
ng/mL nporHo3ytoTs niasumeHHs: NT-proBNP y 3araznbhiit koroprti (AUC = 0,714 + 0,09; 95% CI 0,538-0,890) Ta
IIpU IeCTPYKTUBHUX ypaxkeHHsX (AUC = 0,85 + 0,18; 95% CI 0,50-1,00). NT-proBNP = 43,2 pg/mL nporsosye pusuk
aputmMiit (ROC = 0,779 = 0,027; 95% CI 0,726-0,833), AAR > 1,83 - nipBumenss HS-cTnl (AUC = 0,77 = 0,056; 95% CI
0,66-0,88). HaykoBa HOBM3HA: JJOTTOBHEHO 3HAHHS ITPO YACTOTY M NIaTOr€HETUYHI MEXaHi3MU NIOPYLIEHDb 3 OOKY
cepud y miaJliTKiB 3 natosoriero BepxHix Bigainis IIKT. Bnepie gocaigxkeHno posib HIF-20 y pO3BUTKY NOPYIIEHD 3
OOKy ceplLis [1py 3araJbHUX 3aXBOPIOBAaHHAX BepxHix Binzinis IIIKT. ABTOHOMHA IUCperyJsiLisl CyIIpOBOMXYE, ajle He
iHiniloe 3anmy4eHHs Miokapay. Briepie oTpumaHo JaHi po BMICT kapaiocnenupiyHUX MapKepiB Ta (pakTopy pocTy
CIIOJIy4HOI TKaHMHU. BCTaHOBJIEHO HECIPUSTIIMBI IPOTHOCTVMYHI YMHHUKY, SIKi BUBHAYal0Th PO3BUTOK
racTpoKapziaJbHOrO CUHIPOMY Y MAli€HTIB 3 XPOHIYHOIO raCTPOAYOIeHAIbHOIO IIaToJIorieo. Po3pobieHo
IIPOTHOCTUYHI Mogei pu3uky komop6inHocti CCC Ha ¢oHi xpoHiYHOrO 3ananeHHs BepxHix Bigainis [IKT.
[IpakTUyHe 3HaUYEHHS: OTPUMAaHi pe3yJIbTaTH [03BOJISIIOTh Y OCKOHAIUTY PAHHIO [[iaTHOCTYKY Ta € BAKJIMBUMMU 117151
npo@inaktuky GopmyBaHHS KOMOPOIZHOCTI 3 60Ky Ceplsl y MifJIiTKiB i3 XpOHIYHMMU 3aXBOPIOBAHHSIMU BEPXHIX
Bigainis LIIKT. BusHaueHo noporosi 3HaueHHS iHAeKCy AAR, Tpu SIKOMY 3pOCTa€ PU3UK 3aJIy4€HHS MiOKapaa, Ta
piBHS NT-proBNP moz0 #IMOBIpHOCTI HasiBHOCTi apUTMiil y NALII€HTIB i3 3aXBOPIOBAaHHAMU BepXHix Bigginais [IKT.
Pe3ysnbTaTul BIPOBAAKEHO Y JIIKyBaJIbHO-TiarHOCTUYHUI MIPOLIEC i Y MiATOTOBL 3100yBaviB BUILIOI MEJUYHOI OCBITH.
Kiio4oBi cioBa: niatiTKy, XpOHIYHUI racTpOLyOeHiT, racTpoe3odareanbHa pedJiloKCHa XBOpo0a, apruTMii,
BereTaTUBHA AUCOYHKIis, XonTepiBcbKuil MoHiTOpUHT, NT-proBNP, HS-cTnl, HIF-20, kapgiocnenudiuHi mapkepu.
2. The purpose of the study is to improve the diagnosis of cardiovascular disorders in adolescents with chronic
inflammatory pathology of the upper gastrointestinal tract (GIT) by determining informative prognostic predictors
of their development based on the investigation of the cardiovascular system’s regulatory and adaptive abilities,
systemic inflammation and fibrosis indicators, and the cardiac-specific biomarkers. Research objectives: to provide
a clinical characteristic of the upper GIT diseases in adolescents and to study the cardiovascular system in them,
taking into account the variant of the lesion; to establish the level of adaptive and regulatory capabilities of the
cardiovascular system in adolescents with pathology of the upper GIT; to study the level of HIF-2n, HS-cTnl, NP-
proBNP, CRP, CTGF and to determine prognostic signs of developing cardiovascular disorders. Materials and
methods: the study involved 162 teenagers aged 10 to 18, comprising 104 patients and 58 healthy controls. Results.
Chronic gastroduodenitis predominated (p < 0.05), erosive-ulcerative lesions more often associated with GERD,



hyperacidity. H. Pylori positivity was found in half of the cases. Cardiovascular symptoms occurred in 28.9 % of
patients. Echo-CG: increased frequency of minor cardiac developmental anomalies, larger aortic and left atrial
diameters (p < 0.05). Holter monitoring detected rhythm abnormalities in 72.5% of patients (p < 0.05), including
sinus tachycardia in females. Non-benign arrhythmias were found in 14.45% of patients. Arrhythmia risk was
higher in patients > 15 years old with cardiac complaints and mean HR < 70 bpm (p < 0.05), irrespective of
comorbidities. Initial sympathicotonia was observed in destructive GIT lesions and in prolonged disease or GERD.
The HIF-2o level was higher in patients, males, with erosive esophageal lesions (p < 0.05) and correlated with LVEDV
and myocardial thickness. HS-cTnl remained within reference ranges but was higher in patients (p < 0.01). NT-
proBNP, within normal limits, was higher in destructive mucosal changes, cardiac complaints, and HM ECG
changes (p < 0.05). AAR and FIB-4 were higher in males, late-adolescence and in erosive-ulcerative mucosal
changes (p < 0.05), whereas CTGF and CRP did not differ significantly between patient subgroups. Activation of
HIF-2o correlated with increased HS-cTnl in disease duration greater than 3 years (r = 0.59), positive family history
(r = 0.33), GERD (r = 0.66); and with elevated NT-proBNP under the same conditions (r = 0.87; r = 0.72; r = 0.95), as
well as in destructive lesions, hyperacidity (r = 0.90), and arrhythmias (r = 0.84). Multivariate models identified key
predictors for HIF-2no activation: duration, destructive mucosal changes, elevated CRP and LDL (R? = 0.94); CTGF
elevation: female sex, chronic gastroduodenitis, non-destructive lesions (R? = 0.35); HS-cTnl: female sex, disease
duration, anemia, elevated cholesterol, amylase, FIB-4 (R? = 0.886); NT-proBNP: disease duration, GERD,
hyperacidity, LDL, CRP, bilirubin (R? = 0.991). According to ROC analysis, threshold values of HIF-2no at 0.20 and 0.08
ng/mL predicted elevated NT-proBNP in the overall cohort (AUC = 0.714 + 0.09; 95% CI 0.538-0.890) and in
patients with destructive mucosal lesions (AUC = 0.85 + 0.18; 95% CI 0.50-1.00). An NT-proBNP level = 43.2 pg/mL
predicted arrhythmia risk (ROC = 0.779 = 0.027; 95% CI 0.726-0.833), and an AAR > 1.83 predicted elevated HS-cTnl
(AUC = 0.77 + 0.056; 95% CI 0.66-0.88). The scientific novelty: this work expands current understanding of the
prevalence and pathogenic mechanisms of cardiac involvement in adolescents with upper gastrointestinal tract
pathology. For the first time, the role of HIF-2o in the development of heart disorders in inflammatory and
destructive diseases of the upper gastrointestinal tract has been studied. Autonomic dysregulation accompanies
but does not initiate myocardial involvement. For the first time, data on the content of cardiac-specific markers
and connective tissue growth factors have been obtained; prognostic factors have been established that most
determine the development of cardiac syndrome in patients with chronic gastroduodenal pathology. Practical
Significance: The results obtained improve the early diagnosis and prevention of cardiovascular comorbidities in
adolescents with chronic upper gastrointestinal tract diseases. The threshold values of the AAR fibrosis index, at
which the risk of myocardial involvement increases, and the NT-proBNP level for the risk of arrhythmias in
patients with gastrointestinal diseases were determined. The results are implemented in the treatment and
diagnostic process and in the training of applicants for higher medical education. Keywords: adolescents; chronic
gastroduodenitis; gastroesophageal reflux disease; arrhythmias; autonomic dysfunction; Holter monitoring; NT-
proBNP; HS-cTnl; HIF-2n; cardiac-specific markers.
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VIII. 3ak1104Hi BiZOMOCTI
ByacHe IlpizBume Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCimaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisIIBHOCTI

TuxonoBa TeTsgHa MuxaniaiBHa

TuxonoBa Tersgna MuxaniiBHa

[lleByenko AHnpint OsieKcaHIpPOBUAY

FOpuenko TetsHa AHaTosiiBHA

[Opuenko TersiHa AHaToJiiBHA



