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Kosano M.I. TlporHo3yBaHHS Ta TIONEPEIKEHHS PO3BUTKY THIMHO-
CENTUYHUX YCKIJIQIHCHb y JITEH PI3HUX BIKOBUX KaTErOpii 3 OMIKOBOI XBOPOOOIO.
- Ksamiikariiiina HaykoBa mmparis Ha IpaBax pyKOIIUCY.

Hucepramiss Ha 3700yTTS HAyKOBOTO CTymeHS OoKTopa ¢inocodii 3a
cnetiasibHicTIO 14.01.30 — aHecTe3ioiorisl Ta 1HTGHCUBHA Tepamisd. — Jlep:kaBHUM
3aKnaa «/{HIIponeTpoOBChKUA IEp>KaBHUN MEAUYHHUN yHIBepcUuTeT», JHinpo, 2023.

HuceprauiitHa po6oTa NPUCBSIY€HAa BU3HAYEHHIO MPOTHOCTUYHUX KPUTEPIiB
nepediry omnikoBoi xBopoou (OX) mpu pi3HUX CTYMEHAX TEPMIYHOTO YPAKEHHS Ta
e(peKTUBHOCTI MPOPIIAKTUKH PO3BUTKY OINIKOBOTO CETNCUCY 3 MOXIUBICTIO
BUSIBJICHHS IOTO PaHHIX MPOTHOCTUYHUX JIIarHOCTUYHUX O3HAK Y JITEH. .

AKTYyaJIBHICTh  JIOCIIJKEHHsI OOTpYHTOBaHA HEOOXIJHICTIO BHUSBJICHHS
YITKOTO aJITOPUTMY PaHHBOI JIarHOCTUKH OIIKOBOI'O CEINCUCY Ta MPO(]IIaKTHUKA
cuaapomy momoprandoi HegoctatHocTi (CIIOH) y miTei 3 TSXKKOIO OIMKOBOIO
tpaBmoto (OT).

Mertoto pochipkeHHs: OyJIo MOKpAIlleHHS Pe3yJIbTaTiB IHTEHCUBHOI Tepartii
OIMKIB Ha IMiJICTaBl BHU3HAYEHHS TMPOTHOCTUYHUX KPUTEPIiB Ta HIarHOCTUKH
PO3BUTKY THIHHO-CENTUYHUX YCKIAQTHEHb OIMIKOBOI XBOPOOW IIJISXOM BHUBUCHHS
JTUHAMIKA CHHAPOMY CHCTEMHOI 3aIajibHO1 BIAMOBII1, TTOJIOpraHHOT Juc@YHKITT Ta
010JIOTTYHUX MapKepiB 1AEHTU(IKALIT CETICUCY.

[IpoBeeHO  OAIICHTPOBE  PETPOCIEKTHBHO-TIPOCIIEKTHBHE  KOTOPTHE
JOCITIJKEHHST Ha 0a3l BIIUICHHS aHeCTe310JI0Tii 3 JIDKKaMU 1HTEHCUBHOI Teparii
(BAIT) o6macHoro omikoBoro BimmaiieHHS KoMyHalbHOrO HEMpHOYTKOBOTO
nignpueMcTBa «OecbKUi OOJACHMM KIIHIYHUN MeIWYHHA IeHTp» OaechKoi
ob6nacHoi Pamgmy.

HocnimkeHHss MpoOBOAWIOCh y JABa etanu. llepmmii eram BKIIOYaB
PETPOCTIEKTUBHUN aHaII3 1CTOPii XBOpOO [iTed 3 OIMIKOBOK TPaBMOIO, IO

3Haxoauiucs Ha JikyBaHHi y BAIT 3 2007 o 2017 poku.



Jpyruit eTan — MPOBOAWIIN TPOCIEKTUBHE JOCTIHKEHHS Cepen AiTeH, siKi
OTPUMAJIA  OMIKOBY TpPaBMy PI3HOTO CTYNEHIO TSKKOCTI, 3a BIAKPUTOIO
MOPIBHSUIBHOIO METOAUKOI0 Yy nepiof 3 2018 mo 2021 pp.

3a mammmvu ganauMu y BAIT omikoBoro BimmimenHs 3a 10 pokiB Oyio
MPOJIIKOBAHO 716 miTel pi3HOTO BIKY 3 OIMIKaAMHU PI3HOTO CTYICHIO TSHKKOCTI, 3 HUX
13,9% (n =98) xBopux 3 OmiKaMH TSHKKOI'O Ta BKpa TSHKKOTO CTYICHIO, B TOMY
gucai 1 1,9% (n =14) xBopux 110 mMOMepJIH, siKi OyJIi BKITIOYEHI B PETPOCIICKTUBHE
JOCITKeHHs. B 3a7eXHOCTI BiJ] BIKY, MAIl€HTIH PETPOCIIEKTUBHOTO JTOCTIKEHHS
(P) posnoauieni Ha 4 rpynu. Y 1 rpyny (P1) ysiitmum ity y Biui Big 6 mic. 1o 1
poky (n=13), 2 rpyny (P2) cknanu nitu 1-5 pokiB (n=61), 3 rpyna (P3) — aitu Bix 5
10 11 pokis (n=12) Ta 4 rpyna (P4)- nitu crapuie 12 pokis (n=12).

Kpurepisimu ctpatudikaiii npyd HpOCHEKTUBHOMY JOCHIKEHH1 IITEH 3
OIMIKaMU CTaB BIK JIITEH Ta CTYMiHb TSHKKOCTI TEPMIYHOTO YPa>KEHHS 3a 1HIEKCOM
TsokkocTi ypakenHs (ITY) (OmikoBa TpaBma Ta i Hachiaku : KepiBHMITBO Jyis
npaktnyHux JjikapiB / Kosunenps I'.II., Cnecapenko C.B., Kiurynenko O.M.,
Copokina O.1O. //quinponerpoBchk: Ilpeca Vkpainu. 2008: 224) mpu
HaaxopkeHHi: Y 1 rpyny (I11) ysidinum xitu (N=29) 3 OMiKOBUM IIIOKOM JIETKOTO
crynens Tspkkocti, [TY cknas 21,0 ox (18,0; 24,0). 1o 2 rpynu (I12) yBidinum nitv
(n=20) 3 omiKOBMM IIIOKOM CEPEIHBOr0 CTyMeHs TshkkocTi, [TY ckmas 34,0 ox (32,0;
37,0). V 3 rpyny (I13) ysiitimm (n=14) fiT 3 OMIKOBHM IOKOM TSDKKOTO Ta BKpai
TSDKKOTO CTYNEHIO TshkkocTi, konu ITY ckmaB 69,5 ox., (62,5; 82,5).

VYciM mocTpaxkganuM Mmicisk OTpUMaHHS TEPMIYHOI TPaBMHU IPOBOIUIH
pO3paxyHOK MOJIM(DIKOBAHOTO 1HJIEKCY TSKKOCTI YPa)KeHHS 3 BpaXyBaHHSIM IO
OMIKYy, TTUOMHM OMIKOBOI paHU, BIKYy XBOPOIO, CYMYTHBOI MAaTOJIOTii, TepMO-
IHTJIALIITHOT TpaBMH, KOMOTHOBAHOI TPAaBMU LUISIXOM CKJIaJIaHHS OTPUMAHMX OaJIiB.
JliarHOoCcTHKa Ta JIIKYBaHHS XBOPHUX BCIX TPyH JOCIIHKEHHS MPHU TOCHITaIi3aIli
MPOBOAMIIM 3TiTHO 3 KIIHIYHUM TPOTOKOJOM HAJaHHSI MEIUYHOI JOTIOMOTH
nocTpaxganuMm 13 TepmiyHumu omikamu (Hakaz MO3 VYkpainn Ne 691 Bifg
07.11.2007 p., Ne 838 Bix 30.09.2013 p.). Bcim xBopruM IIpOBOAMIM MOHITOPHUHT 1

MOTOJIMHHY OI[IHKY OCHOBHUX MOKA3HUKIB BITAIBHUX (PYHKIIIH Ta 1X KOPEKIIIIO.



[i101000BO MTPOBOAMINM CHOCTEPEKEHHS 3a BITAIBHUMHU (QYHKIISMU:
gacTotoro cepreBux ckopouenb (HCC yn/xB), dactotoro muxanus (YJ[ 3a xB),
apTepiaibHUM TUCKOM (AT, MM.pT.CT.), LIeHTpaJbHUM BeHO3HUM TuckoM (LIBT,
CM.BOA.CT.), carypamiero (SPO,, %), Ttemmeparypoto tina (t °C), moroguHHUM
Jiype3oM (MJI/TOJ), YaCTOTOK BUIIOPOXKHEHb, 3BOPOTHUM BUKHJIOM IUIYHKOBOIO
BMICTYy MO 30HAY (MJI/KI/TOJ), MAaTOJOTIYHMUMHU BTpaTamu (OJrOBOTa, diapes),
OIIIHIOBAJIM PIBEHB CB1IOMOCTI (MOaM(iKOBaHAa MTKaa KoM [ J1a3ro a1 HEMOBIIST Ta
JIITEH) Ta HEBPOJOTTUHHMM CTaTyC MOCTPAKIATUX JITCH.

Yactora 3a00py Ta OL[IHKH KI1HIKO-1a00paTOPHUX MOKA3HUKIB 3aJiexKasa BiJ
TSKKOCTI OIIKOBOI XBOPOOHM, ajie HE MEHII HIK KOXKH1 12 roAuH Ta BKJIKOYaNa Takl
MOKa3HUKH fK: 3arajibHUN aHaji3 KPOBi, 3araJIbHUM aHai3 cedi, Kaj Ha MPUXOBaHY
KpOB, OlOXIMIYHMI aHadi3 KpOBl, a CaM€ pIBEHb 3arajlbHOro OUIKa, TIIIOKO3H,
KpeaTuHIHY, CEYOBMHH, 3arajibHoro OuTpyOiHy Ta Horo dpaxiiiid, TpaHcamiHas,
CJIEKTPOJITIB, 32 HEOOXIAHOCTI MOKA3HUKIB KHUCIOTHO-JIY>)KHOTO CTaHy Ta rasiB
kpoBi. CTaH CUCTEMH TOMEOCTa3y MPOBOAMBCS 3a MOKa3HUKaMH Koaryjorpamu. B
JOCIIJKEHH1 BHU3Havasacs nuHaMika piBHIB C-pexktuBHOro mnpoteiny (CPII),
npokanbiuToHiHy (IIKT) Ta nakrary cupoBaTku KpoBl. [liarHocTHka cerncucy
MIPOBOIMIIACS 3T1HO 3 MIKHAPOAHUMHU PEKOMEH Il 100 JIKYBaHHS CETUYHOTO
IIOKY Ta TOB’S3aHOI 13 cencucoM AuchyHKII opraHiB y aiteit (Surviving sepsis
campaign international guidelines for the management of septic shock and sepsis-
associated organ dysfunction in children 2017), 3 ypaxyBaHHSM BIKOBHX
0COOJIMBOCTEN BITAJbHUX MOKA3HMKIB NAIEHTIB. J{JIs OLIHKY MOPYIIEHHS IMYHHOT
BIJINOBIJIl HA OIIKOBY TpaBMy Ta HMOBIPHHUX HACIHIJKIB PO3BUTKY CENTHYHUX
YCKJIaAHEHb MPOBOAWIN AOCTipKeHHS moniMopdizmy reniB TLR-2 ta TLR-4 nHa
0a3i ToBapucTBa 3 00MekeHo0 BianoBianbHICTIO «[DKI-JIAB» M. Oneca.

B pesynbTaTi mpoBEAEHHOTO IOCIHIJKEHHS, BH3HAYEHO, IO MPOBITHUM
eTIOJIOTIYHMM YMHHHKOM OITIKOBOI TpaBMH y aiTeit Oy okporn — 70,4 % (n=69),
KWW 3yCTpiuaBcsl y JIITEH PI3HOI CTATTI Ta MaB KOPEISUIMHUN 3B’SI30K 3 BIKOM
JTUTUHU 710 5 POKIB, TOJ1 SIK JIMIIE OIMIKU MOJYyM SIM BOJIBTOBOI TyTH MajH 3B’ SI30K

31 CTaTTIO, TA YACTIIIE 3yCTPIYAIOTLCA Y XJIOMMYHUKIB CTapIe 8 poKiB.



BusiBneno, mo ¢QakTopamMmu pHU3UKY PO3BUTKY CENCHUCY B TIpymi
PETPOCIIEKTHBHOTO JOCTI/HDKCHHS OyJMW : OIMK MOJyM siM Oyab-SKOi €TioJorii
(BIL=3,82; p = 0,043) ta mnoma raudokoro omiky Butie 5 % 3IIT (BIU= 19,37; p
< 0,001).

Biporignumu npenukropamu po3Butky CIIOH 1 cmeprti miteir 3 OX
BUSIBWINCH . TEPMIUHE YpaKCHHS MOJyM’ siM Oyb-sikoi etionorii (BIL= 3,67; p =
0,029), 3110 > 42,0 % 3IIT (BII= 6,27; p = 0,008), I[1I"O > 22 % 3IIT (BIL= 39,5;
p < 0,001), TspKKicTh omikoBOi1 XBopoou 3a ITY > 126 ox. (BILI= 57,0; p < 0,001).
[ToporoBuM 3HAYE€HHAM MJii TPOTHO3YBAaHHS PHU3HKY PO3BUTKY CEICHCY 3a
MTOKa3HUKOM TSHKKOCTI OIMiKOBOi XxBopoOu Bu3HaueHo ITY 75 ox. i 6imemme : AUC
ckmana 0,963 + 0,038 3 95% JI: 0,883 — 0,995 (p < 0,001), uyrnuBicTh Ta
cnenudiunicts — 83,3 % ta 100 %, BiAMOBIIHO.

3’scoBaHoO, 10 y AiTeil perpocnekTuBHOI rpynu Tsokkuit Ol Ha 3-10 100y
OX peaitizyBaBcsl B pO3BUTOK YCKIIaIHEHb, III0 MaJI0 HECIPUSITIUBHUI MPOTrHO3, a00
YCKJIAJAHEHHS AK1 po3BUBaNMCS B OutblI Mi3HI cTpoku OX Ha 14-Ty no0y, Ha T
BUCHAKCHHS KOMIICHCATOPHUX Ta 3aXMCHUX peakiid opraHizmy. Cepen
HaWMOIIMPEHUX YCKJIQHEHb, sIKI OyJIO MiarHocToBaHO B mepii 7 16 OX y mitei
PETPOCIIEKTUBHOTO JOCIIKEHHS, BU3HAYEHO PO3BUTOK FOCTPOTO YPAKEHHSI HUPK
(T'YH) (25,5 %), roctpoi neuinkoBoi HegpoctatHocTi ( ['TleaH) (13,3 %), ocobarBO
B MIJATPYII ITEH, 110 MOMEPJIU, € YacTOTa PO3BUTKY IUX yCKiIaaHeHb Oyia 100 %.

JloBenaeHo, IO HAsBHICTb CENTUYHUX YCKIAIHEHb OyJIH MPEIUKTOPOM
HECMIPUATIMBOTO TMPOTHO3Y s XBopuxX 3 Tsokkoro OT: maHcu cmepTi XBOpHX
30inbmyBaBcs y 14,63 pasu (p = 0,065).

VY niTeit peTpOCEKTUBHOI TPYIH 3 OMIKOBOIO XBOPOOOI0, 1110 momepiu, 3110
ta [II'O B 1,51 3,4 pasu (p < 0,001), BiaAnmOBIAHO, IEPEBULIYBAIH TaKl TOKA3HUKHU Y
nitert 3 OX, mo Bwxkwm. [Ipu ipomy, 3Hadenns 3110 He BIUMBaNIO HA PO3BUTOK
cencucy (rs = 0,093, p = 0,436), ane BiporigHOo KopemoBaio 3 po3Butkom CIIOH
(rs =0,384, p < 0,001) i teranpuictio (s = 0,384, p < 0,001), BianoBiaHO.



3a nanumu ROC-ananizy, ranboki omiku nonan S % 3I1T y aiteit Bu3HaueHo
dbakTopoM pu3HKy po3BUTKY cerncucy (muroma mix ROC- kpuBoro ckiana 0,822 +
0,048 3 95% JI: 0,732 — 0,892, p < 0,001).

YcknanHeHHs 3 00Ky HEpBOBOi CUCTEMH 0OYMOBITIOBAIN HE TUTBKU PO3BUTOK
CENCHUCy, ajie i Malu BIPOTIIHUNA KopeJsiuiiHuid 3B’ 430K 3 po3BuTkoM CIIOH Ta
cmepTio aiteit 3 OX (p < 0,001).

BusznaueHno, o KIHIYHIME TPEIUKTOPAMHU PO3BUTKY CETICUCY Y AITeH Oyu
HEMEePEHOCUMICTh €HTEpAJIbHOTO XapuyyBaHHS Ta KHILIKOBA HEMPOXIJIHICTH (Is =
0,309, p = 0,017 1 rs = 0,308, p = 0,018, BianoBigHOo). Po3BUTOK TOCTpOI
IHTECTUHAIBHOI HEJIOCTAaTHOCTI, MI0 CYMNPOBOKYBAJIOCS HEMEPEHOCUMICTIO
CHTEPAJILHOTO XapuyBaHHS, 3HKEHHAM OOCSTIB €HTEPaJTbHOTO BBEJICHHS PIUHHU,
KOPEJIOBAJIO 3 PO3BUTKOM ITI3HIX CENTUYHUX YCKIATHEHb Ta CMEPTIO Ha 3-10 (p =
0,048), 7-y (p = 0,035) ta 14-y mooy OX (p = 0,038). /Iunamika 3MiH piBHSA
KpeaTtuHiHy 3 1-i mo 7- my no0y OX mana 3B’S30K 3 PO3BUTKOM CEIICUCY, ajie
MaKCcHMaJjIbHa KOpeJsllis criocTepiraiack Ha 3-1o0 100y OX (rs= 0,307, p = 0,016).
Kopensimiiiauii 38’5130k Mk po3BUTKOM cericucy Ta piBaeM AJIT (rs= 0,314, p =
0,016) ta ACT (rs= 0,282, p = 0,030) cmocrtepiraBcs Ha 7-My no0y OX, 1110
BI/IMOBIAIO TaKMM YCKIJIAJIHCHHSIM SIK MEeYiHKOBa HemocTtaTHicTh (Is= 0,325, p =
0,012 ta rs= 0,258, p = 0,049), HEMEpEHOCUMICTh EHTEPATLHOTO Xap4YyBaHHS Ta
kuikoBa Henpoxiauicts (Is= 0,309, p = 0,017 1 rs= 0,308, p = 0,018, BiAMOBiAHO).

OOrpyHTOBaHO, IO KJIIHIYHUMU TPEAUKTOPAMU PO3BUTKY CEICHCY Oyiu:
aHeMis Ta rinonpoteinemis (rs = 0,414 1 rs = 0,513, BignosigHo, npu p < 0,001),
JMHAMIKa 3MiH piBHS KpeaTuHiny 3 1-i mo 7- my no0y OX (rs= 0,307, p = 0,016),
nigumnieHnas piBas AJIT (rs= 0,314, p = 0,016) ta ACT (rs= 0,282, p = 0,030) Ha
7-My no6y OX, miABUIIEHHS PIBHS NaMyKosaepHUX HeuTpodims > 10 % (p =
0,002) na 3-1t0 106y OX, 3urmkenHs piBHs dimMporuTie < 20,0%, 1m0 3011bIIyBaIO
pU3HK PO3BUTKY cerncucy y 32,7 paszu (p = 0,020).

BuszHayeHo, 110 MOYATOK Ta TaKTUKa XIpYpPridyHOro JIIKYBAHHS BIUIMBAIM Ha

po3Butok CIIOH i1 cmepTh mocTpakmanux nitei 3 Tsokkoro OX.



BcranoBiieHo, 1110 61010TTYHUMEU MapKepaMu PO3BHUTKY ceTicucy 3 1 o 7 mo0y
OX Oynu nokazuuku [1IKT (Rc = 0,55; p = 0,011). Meniaunuii piens [IKT y kpoBi
XBOPUX 3 CEINCHUCOM IMEPEBUIIYBAaB TaKl MOKA3HUKH y XBOPUX 0€3 CEeNTHYHHUX
yCKJIaHeHb B 3,4 pasu Ha 1-y 100y OX (p = 0,027), B 2,6 pasu (p = 0,049) — na 3-
y 100y 1 B 2 paszu (p = 0,011) — Ha 7-y n00y. [IporHocTHUHy IMIHHICTH JJIS OLIIHKU
nMoBIpHOCTI cerncucy Ha 1-3 100y OX maino noporose 3nadeHHs [IKT > 0,86 ur/mu,
Ha 7-y 100y OX mpu 3HauenHi nmokazHuka [IKT > 0,51 ar/mi. Ilokazauku TIKT y
nepiri 7 116 OX BiporigHo acoriroBanucs 3 po3sutkom CIIOH (rs= 0,408, p =
0,017). Ha 1-y no6y OX po3Butok HaOpsKky JiereHb Ta LIIKK nporuno3ysanucs npu
nokaznukax [IKT nmonaz 0,81 ur/ma (p <0,001), mueBmonis 1 I'YH npu IIKT > 0,86
Hr/mi (p < 0,001) 3 mokazaukamu uytiuBocti 100 % B ycix Bunagkax. BusnaueHo,
mo y xBopux I12 ta II3 piBenp nakrary BimoOpaxkaB Tskkictb OT Ta He OyB
IpeIuKTOpoM po3BUTKY cencucy Ta CIIOH.

Bcranosneno, mo 3nadenHs CPII Ha ycix eramax rocrporo mepiogy OX
MaroTh 100pYy MPOTHOCTHUYHY LIHHICTb JIJIS1 OLIIHKA WMOBIPHOCTI PO3BUTKY CEIICUCY
(p < 0,05). IToporosum 3HaueHusim CPII mis nepenbauenns po3sutky CITOH i
cmepTi Ha 7-y 106y OX BuzHaueHo moka3sHuk 12,97 ur/mn. Menianauii piBeas CPIT
y KpOBI1 XBOPHUX 3 CETICUCOM TIEPEBUIIYBAB TaKi MOKA3HUKH y XBOPUX 0€3 CENTUIHUX
yCKIIagHEeHb B 2,8 pa3u Ha 1-y 100y OX (p = 0,03), B 2,7 pasu (p = 0,023) — Ha 3-y
100y 1 B 4,2 pa3u (p = 0,02) — Ha 7-y 100y. BusnaueHo, 1110 po3BUTOK yCKJIaHEHb
oOyMOBJIeHHI 1HTEHCHUBHICTIO Ta TpuBaiicTio CC3B, mapkepom sikoro Oyna
munamika CPII. Ha 7-y no0y OX 30uibliyBasiach KUIBKICTh YCKIJIQIHEHb, SIKI
acolitoBanuck 31 30ubmeHHsaM piBHs CPII: Tokcuuna eHnedanonaris, uctpodis
miokapay (rs= 0,370, p = 0,031), Habpsk nerens (rs= 0,386, p = 0,024), mHEeBMOHIs
(rs= 0,40, p = 0,019), 'VH (rs= 0,413, p = 0,015), mediHKOBa HEIOCTATHICTh (IS=
0,344, p = 0,046), AB3 (rs= 0,37, p = 0,031).

BusiBneno, 1mo iMyHHY BIANOBiIb 3a Aomnomoror reHotuny TLR 2 Oyno
aktuBoBaHo npu 3HayeHH1 CPII > 6,43 ur/mn, a y giTell 3 TreTepo3UrOTHUM
TeHOTHUIIOM 1MYHa BiJIIOBIAb Ha TSHKKY OIMIKOBY TPaBMY He MMPU3BOIIIA 10 PO3BUTKY

nosrotpuBajgoro CC3B. Takox, 3’scOBaHO, IO aKTHUBAIliA TE€HIB BPOJKEHOTO



IMyHITETYy, a caMe TeTepo3UroTHoro reHotuny LR 2, mpusBoauna 10 3HMKEHHS
piBHS JIM(OUUTIB 3a paxyHOK 3pYLICHHsS JeHKomuTapHOi (opMynu BIiBO Ta
aKTHBAIlll MEPBUHHOI KJIIITUHHOT BIIITOBIII.

KirouoBi ciioBa: omikoBa xBopo0a, YCKJIaJHEHHS, MPOTHOCTUYHI KpUTEPii
PO3BUTKY OITIKOBOTO CEMNCUCY Ta CHUHJPOMY TOJIOPTaHHOI HEIOCTaTHOCTI,
010JIOT1YHI MapKepH JIarHOCTHMKUA Ta TMPOTHO3YBAHHS CENTHYHHX YCKIQJIHCHB,

IHTEHCUBHA Tepartisi.
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The dissertation is devoted to the determination of prognostic criteria for the
course of burn disease (BD) at different degrees of thermal damage and the
efficiency of preventing the development of burn sepsis with the possibility of
identifying its early prognostic diagnostic signs.

The relevance of the study is justified by the need to identify a clear algorithm
for the diagnosis of early burn sepsis and the prevention of multiple organ
dysfunction (MOD) in patients with severe burn injury (BI).

The purpose of the study was to improve the results of intensive burn therapy
based on the determination of prognostic criteria and diagnosis of the purulent-septic
complications development of burn disease by studying the dynamics of the
systemic inflammatory response syndrome, multiple organ dysfunction, and
biological markers for the identification of sepsis.

A single-center retrospective-prospective cohort study was conducted on the

basis of the anesthesiology department with intensive care beds (AD) of the regional



burn department of the Municipal non-profit enterprise "Odesa Regional Clinical
Medical Center" of the Odesa Regional Council.

The research was conducted in two stages. The first stage included a
retrospective analysis of the medical histories of children with burn injuries who
were treated at AD from 2007 to 2017.

The second stage - a prospective study was conducted among children who
received various degrees severity burn injury, according to an open comparative
method in the period from 2018 to 2021.

According to our data, 716 of different ages children with various degrees of
severity burns were treated in the AD burn department over 10 years, in a
retrospective study were included 13.9% (n = 98) patients with severe and extremely
severe burns, including 1.9% (n = 14) patients who died. Depending on age, patients
of the retrospective study (R) are divided into 4 groups. Group 1 (R1) included
children aged from 6 months to 1 year old (n=13), the 2nd group (R2) consisted of
children 1-5 years old (n=61), the 3rd group (R3) - children from 5 to 11 years old
(n=12) and the 4th group (R4)- children older than 12 years (n=12).

The criteria for stratification in the prospective study of children with burns
were the age of the children and the degree of severity of thermal damage according
to the modified injury severity index (MISI) at admission: Group 1 (P1) included
children (n=29) with mild burn shock, the MISI was 21.0 units (18, 0; 24.0). Group
2 (P2) included children (n=20) with burn shock of moderate severity, MISI was
34.0 units (32.0, 37.0). The 3rd group (P3) included (n=14) children with severe and
extremely severe burn shock, when the MISI was 69.5 units, (62.5; 82.5).

After receiving a thermal injury, a MISI was calculated for all victims, taking
into account the area of the burn, the depth of the burn wound, the age of the patient,
concomitant pathology, thermal inhalation injury, combined injury by adding up the
obtained points. Diagnosis and treatment of patients in all study groups during
hospitalization was carried out in accordance with the clinical protocol for providing

medical care to victims of thermal burns (Order of the Ministry of Health of Ukraine



No. 691 dated 07.11.2007, No. 838 dated 30.09.2013). All patients were monitored
and hourly assessment of the main indicators of vital functions and their correction.

Vital functions were monitoring was carried out around the clock: heart rate
(HR bpm), respiratory rate (RR per min), blood pressure (BP, mmHg), central
venous pressure (CVP, centimeter of water column ), saturation (SPO2%), body
temperature (°C), hourly diuresis (ml/h), frequency of defecation, reflux of gastric
contents through the probe (ml/h), pathological losses (vomiting, diarrhea), the level
of consciousness and neurological status.

The frequency of collection and assessment of clinical and laboratory
indicators depended on the severity of the burn disease, but not less than every 12
hours and included such indicators as: general blood test, general urine test, feces
for occult blood, biochemical blood test, namely the level of total protein, glucose,
creatinine, urea, total bilirubin and its fractions, transaminases, electrolytes, if
necessary, indicators of acid-base status and blood gases. The state of the
homeostasis system was monitored by coagulogram indicators. The study
determined the dynamics of serum C-reactive protein (SRP), procalcitonin (PCT)
and lactate levels. Diagnosis of sepsis was carried out in accordance with the
international guidelines for the management of septic shock and sepsis-associated
organ dysfunction in children (Surviving sepsis campaign international guidelines
for the management of septic shock and sepsis-associated organ dysfunction in
children 2017), taking into account the age characteristics of vital signs patients In
order to assess the violation of the immune response to burn injury and the probable
consequences of the development of septic complications, a study of TLR-2 and
TLR-4 gene polymorphism was conducted on the basis of the limited liability
company "G-LAB" in Odessa.

As a result of the research, it was determined that the most prominent
etiological factor of burn injury in children was scald - 70.4% (n=69), which occurs
in children of various genders and correlates with the age of the child up to 5 years,
while only flame burns of the voltaic arc are correlated with gender, and are more

common in boys older than 8.



It was found that the risk factors for the development of sepsis in the group of
the retrospective study were: any etiology flame burn (PC=3.82; p = 0.043) and the
area of a deep burn above 5% of the total body surface area (TBSA) (PC= 19.37; p
<0.001).

Probable predictors of the development of MOD and the death of children
with BD were found to be: thermal damage by any etiology flame (PC = 3.67; p =
0.029), total burn area (TBA) > 42.0% TBSA (PC = 6.27; p = 0.008) , deep burn
area (DBA) > 22% of TBSA (PC= 39.5; p < 0.001), severity of burn disease
according to MISI > 126 units. (PC= 57.0; p < 0.001). The threshold value for
predicting the risk of developing sepsis based on the severity of burn disease is
determined by MISI to be 75 units. and more: AUC was 0.963 + 0.038 with 95% CI:
0.883 — 0.995 (p < 0.001), sensitivity and specificity — 83.3% and 100%,
respectively.

It was found that in the children of the retrospective group, severe burn shok
on the 3rd day of BD is realized in the development of complications that have an
unfavorable prognosis, or complications that develop later in BD on the 14th day,
against the background of exhaustion of compensatory and protective reactions of
the body . Among the most common complications that were diagnosed in the first
7 days of hospitalization in children of a retrospective study, the development of
acute kidney injury (AKI) (25.5%), liver failure (13.3%), was determined, especially
in the subgroup of children who died, where the frequency of these complications
was 100 %.

It has been proven that the presence of septic complications is a predictor of
an unfavorable prognosis for patients with severe BD: the chances of death of
patients increase by 14.63 times (p = 0.065).

In the children of the retrospective group with burn disease who died, TBA
and DBA were 1.5 and 3.4 times (p < 0.001), respectively, higher than those
indicators in children with BD who survived. At the same time, the value of TBA

did not affect the development of sepsis (rs = 0.093, p = 0.436), but was probably



correlated with the development of MOD (rs = 0.384, p < 0.001) and mortality (rs =
0.384, p < 0.001), respectively.

According to ROC analysis, deep burns of more than 5% of TBSA in children
are identified as a risk factor for the development of sepsis (the area under the ROC
curve was 0.822 + 0.048 with 95% CI: 0.732 — 0.892, p < 0.001).

Complications from the nervous system determined not only the development
of sepsis, but also had a probable correlation with the development of MOD and the
death of children with BD (p < 0.001).

It was determined that intolerance to enteral nutrition and intestinal
obstruction are clinical predictors of the development of sepsis in children (rs =
0.309, p=0.017 and rs = 0.308, p = 0.018, respectively). The development of acute
intestinal failure, which was accompanied by intolerance to enteral nutrition, a
decrease in the volume of enteral fluid administration, correlated with the
development of late septic complications and death on the 3rd (p = 0.048), 7th (p =
0.035) and 14th day of BD ( p = 0.038). The dynamics of changes in the level of
creatinine from the 1st to the 7th day of BD was related to the development of sepsis,
but the maximum correlation was observed on the 3rd day of BD (rs= 0.307, p =
0.016). A correlation between the development of sepsis and the level of AIT (rs=
0.314, p = 0.016) and AsT (rs= 0.282, p = 0.030) was observed on the 7th day of
hospital stay, which corresponded to such complications as liver failure (rs= 0.325,
p = 0.012 and rs= 0.258, p = 0.049), enteral feeding intolerance and intestinal
obstruction (rs= 0.309, p = 0.017 and rs= 0.308, p = 0.018, respectively).

It is substantiated that clinical predictors of the development of sepsis are:
anemia and hypoproteinemia (rs = 0.414 and rs = 0.513, respectively, at p < 0.001),
the dynamics of changes in the creatinine level from the 1st to the 7th day of BD (rs
= 0.307, p = 0.016), an increase in the level of AIT (rs= 0.314, p = 0.016) and AsT
(rs=0.282, p = 0.030) on the 7th day of BD, an increase in the level of rod-shaped
neutrophils > 10% (p = 0.002) on the 3rd day BD, a decrease in the level of
lymphocytes < 20.0%, which increases the risk of developing sepsis by 32.7 times
(p = 0.020).



It was determined that the beginning and tactics of surgical treatment
influenced the development of MOD and the death of affected children with severe
BD.

It was established that the biological markers of the development of sepsis
from the 1st to the 7th day of OC are PCT indicators (Rc = 0.55; p = 0.011). The
median PCT level in the blood of patients with sepsis exceeded these indicators in
patients without septic complications by 3.4 times on the 1st day of BD (p = 0.027),
by 2.6 times (p = 0.049) on the 3rd day and 2 times (p = 0.011) - on the 7th day. The
prognostic value for assessing the probability of sepsis on the 1st-3rd day of BD was
a threshold value of PCT > 0.86 ng/ml, on the 7th day of BD with the value of the
PCT indicator > 0.51 ng/ml. PCT indicators in the first 7 days of BD were likely
associated with the development of MOD (rs= 0.408, p = 0.017). On the 1st day of
BD, the development of pulmonary edema and gastrointestinal bleeding were
predicted with PCT indicators over 0.81 ng/ml (p < 0.001), pneumonia and AKI at
PCT > 0.86 ng/ml (p < 0.001) with sensitivity indicators of 100% in all cases. It was
determined that the lactate level reflects the severity of Bl and is not a predictor of
the development of sepsis and MOD.

It was established that CRP values at all stages of the acute period of BD have
a good prognostic value for assessing the probability of developing sepsis (p < 0.05).
The threshold value of CRP for predicting the development of MOD and death on
the 7th day of BD is determined to be 12.97 ng/ml. The median level of CRP in the
blood of patients with sepsis exceeded such indicators in patients without septic
complications by 2.8 times on the 1st day of OH (p = 0.03), by 2.7 times (p = 0.023)
on the 3rd day and 4.2 times (p = 0.02) — on the 7th day. It was determined that the
development of complications is determined by the intensity and duration of SIRS,
the marker of which is the dynamics of CRP. On the 7th day of BD, the number of
complications associated with an increase in CRP increased: toxic encephalopathy,
myocardial dystrophy (rs= 0.370, p = 0.031), pulmonary edema (rs= 0.386, p =
0.024), pneumonia (rs= 0, 40, p = 0.019), AKI (rs= 0.413, p = 0.015), liver failure
(rs=0.344, p = 0.046), intravascular coagulation syndrome (rs= 0.37, p = 0.031).



It was found that the immune response with the help of the TLR 2 genotype
is activated at a CRP value > 6.43 ng/ml, and in children with the heterozygous
genotype, the immune response to a severe burn injury does not lead to the
development of long-term SIRS. Also, it was found that the activation of the genes
of innate immunity, namely the heterozygous TLR 2 genotype, leads to a decrease
in the level of lymphocytes due to the shift of the leukocyte formula to the left and
the activation of the primary cellular response.

Key words: : burn disease, complications, prognostic criteria for the development of
burn sepsis and multiple organ failure syndrome, biological markers for diagnosis
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