AHOTAILA

Cagiuan K.B. KiiHiko-enmiieMioJIOTiYHUHA aHAJI3 ypaeHb NEeYiHKHU Yy
NMOpaHeHMX BiliCbKOBOC/Y:X00BLIB Ta mLIAXM iX Kopekuii. — Ksamidikamiiitna
HAyKOBa Ipalls Ha MpaBaxX PYKOIHKCY.

Jucepraiiiss Ha 3700yTTS HAyKOBOTO CTymeHs noktopa ¢imocodii PhD B
rainy3i 3HaHb 22 «OXOpoHa 37I0pOB’s», 3a crerianbHIicTI0O 222 «MenuiuHay —
VYkpaiHncbka BilickkoBo-MeauuHa akajaemis, MO Ykpainu, Kuis, 2022.

JlucepTarllito NpUCBSIUEHO aKTyallbHIM MPoOIeMi CydyacHOI raCTPOSHTEPOJIOTT]
Ta BIMCHKOBOI Teparii — NPOrHO3yBaHHIO, J1arHOCTUIIl PEAKTHUBHOTO TEMATUTY Y
BIMCBKOBOCITY>KOOBIIIB 3 BOTHEMAJLHUMH MOPAHCHHSIMH, OI[IHIOBAHHIO KJITHIYHOI Ta
(apMaKOEKOHOMIYHOT €(QEKTUBHOCTI PAHHBOTO TEMNATOTPOIHOTO JIKYyBaHHS
npenapaTaMy BITYU3HSIHOTO BUPOOHUKA.

BiamoBimHO 70 MeTH AOCHIDKEHHS Ha TMOYaTKOBOMY e€Tami 3iHCHEHO
perpocniekTuBHUI aHami3 4131 ictopiii XBOopoOM BiMCHKOBOCTYOOBIIB, SKI
3HAXOJIMJIMCh HaA CTalllOHAapHOMY JIIKyBaHHI y 3B’S3KYy 3 BOTHENAJIbHUMHU
nopaHeHHsIMU. byno BimiOpano 373 BUManku 3 TEPMIHOM CIOCTEPEKECHHS Y
CTalioHapi He MeHIl 6 110 3 HasgBHUMH pe3ysbTaTaMU JIMUHAMIYHOTO KIIIHIKO-
71a00pPaTOPHOTO CTIIOCTEPEKEHHS Ta MOXKIIMBICTIO OIIHKU MEepeOiry BOTHEMAIIBHOTO
MOPAHEHHsI Ta Pe3yJbTaTiB Horo JikyBaHHs. CepefHidi BIK MAIl€HTIB CKJIaJaB
32,4492 p. (Big 19 1o 59 p.), 31 3HaYHUM NEepeBaKAHHIM MMOPAHEHUX BIKOM A0 39
p. — 77,5%. B cTpykTypi TpaBMHU y I[bOTO KOHTHHTEHTY TEpPEeBaXaJau MIHHO-
BUOyXOBI a00 BHOYXOBI OCKOJIKOBI TopaHeHHs — 73,2% BUNAAKU, KyJIbOBI
NopaHeHHs BUSBICHO y 26,8% mnocTpaxaanux. Haifuacrime BusBIsUIaCh TpaBMa
CKEJIETHO-M s130B01 cuctemu — 84,5%, TOpakanbHI MOPAHEHHS J1arHOCTOBAHO Y
29,5% mnopanenux, aobaomiHaneHi Yy 20,6% Bumagkie ta UMT y 3,8%
nocTpaxaanmux. Y 32,7% mopaHeHuX crocTepiraiach nmoeaHaHa TpaBMa.

BcraHoBieno, mio mne4yiHKOBa JUCQYHKINS Ta PEaKTUBHUI TemaTuT y
NOPAaHEHUX Yy OUIBIIOCTI BUMAJKIB MAalOTh HecHenu@IuyHl TPOSBU y BUTIIAII
CTOMJIFOBAHOCTI, 3arajbHOi CJIA0KOCTi, HYJOTH Ta 1H., SKI MOXHAa TOSCHUTU

HACHIIKAMU TOCTPaBMaTUYHOIO CTPECY, KPOBOBTpATH, OOJBOBOTO CHHIPOMY,



BIUIMBOM XIPYPriyHOTO JIIKYBaHHS Ta IHIIUMH ypaKarouuMu (paKTopamMH TPaBMH.
11 o3HaKu BUSBISIUCH Y 78% MOpaHEHUX MPOTATOM MEPIIOTO THXKHS MICIS TPABMU,
Mmaiike y 33% mpoTsromM apyroro THXHS Ta 'y 55% depe3 2 Ta OUIbIIe THXKHS MiCIs
TpaBMH. BiIbII TUIIOBI MPOSIBU PEAKTUBHOTO TEMATUTY 31 30UIBIICHHAM MEYIHKH,
MOSIBOIO JKOBTSIHHUIII Ta IIKIPHOTO CBEpPOEXKY, TSDKKOCTI y MpaBoMy migpedep’i
CIOCTEPIrajuCh y MOOAMHOKUX BHIIaJKaxX, HalyacTille y Ba)KKOIOPAHEHUX, SIKI
MTOMEPJIM MPOTATOM IMEPIIOTO THXKHS IMICIS TpaBMU. AJie yepes 2 Ta O1IbIle THXHIB
micisi TpaBMH Maibke y 24% BUSBIISIIOCH 301UIbIIEHHS MEeYiHKU Ta 'y 15% BimuyTTs
TSKKOCTI B 00J1acTi npaBoro miapedep’s. Jogatkose Y3/ 3ailicueno numie y 19%
MOCTpaXKIAIHX, TpHuIoMy Y 43% 3 HUX BUSBJISIUCH O3HAKA PEAKTUBHOTO T'CHATHUTY,
X0y4a KJIIHIYHI TPOSBU Maju Micue y 35% IHX NOCTpaXkJaIuX.

binbmr  iHGOpMAaTUBHUM BHUSIBWJIOCH JIOCTI/DKEHHS MapKepiB IUTOJI3Y
renaromuTiB — AJIT ta ACT. BcTaHoBneHo, 110 MapKepu LUTONI3Y Malld JIyKe
BEITUKHUM pO3KuI 1HAUBIAyansHuX 3HaueHb: AJIT — Big 12,0 OJ1/n no 1025,3 OJ1/x;
ACT —Bin 8,0 O/ no 1975,1 OJI/n. 3a pe3yiapTaTaMu aHaIi3y piBHS TpaHCaMiHa3
y BUIJISIII 1HTEPBaJbHOI IIKAJIW BCTAaHOBIEHO, 10 y 1-2-y m00y micis TpaBMHU
koHueHTpartis AJIT He Buxoaumna 3a mexi Hopmu Jmie y 33,2% Bunajakis, ACT —
y 24,9% BumankiB, He3HayHe 3poctaHHa y 46,1% Ta y 33,5% mnopaneHux
BIAMOBIAHO, 3Ha4He 30imbmieHHs (Bim 80 OJI/m Ta Oimpm) - 20,6%, ta 41,5%
BIIMOBIHO. Y ApYyromMy mepiojii TpaBMaTHYHOI XBOPOOU 301IbIIIEHHS KOHIICHTpAIlli
AJIT Ginbiie 80 O/1/n BusiBieno y 27,5%, a konuentpauii ACT y 46% nopanenux
31 3MEHIIEHHSIM 4acToTu J10 22,5% Ta 1o 28,4% BiAMOBIAHO Yepe3 2 Ta OiibIie
THIKHIB MIC/s TpaBMU. TakoX BUSBICHO BUCOKY YacCTOTY AUCHYHKINT MEUiHKH (710
1,5 BMH) ynponoBx TpaBMaTuyHOi XBOpOOU: BIAMOBIIHO y 25,7 % mopaHeHHX y
nepuomy nepioai, y 20,2% —y npyromy ta'y 25,2% —y tperbomy nepioji. Yactka
peaktuBHOro rematuty (>1,5 BMH) takox yTpumyBanacs mNpuOIM3HO Ha
OJIHAKOBOMY DiBHI 1 Mayia Mictie y 41 % nopanenux y nepiomy mnepioni, y 45,1% —
y apyromy Ta 'y 42,4% — y TpeTboMy nepiojii TpaBMaTH4HOI XBopoOu. IIpu nipomy
O1IBIII 9acTo Ta 01Tk 3HA4YHO 3pocTtana KoHieHTparis ACT nopiBasiHo 3 AJIT, sxa

MOCTYNOBO HOpMaJTi3yBajiacs uepe3 14 ta Oiibiie ai0 micist TpaBMHU.



[Topsim 31 3MiHaMU KOHIIGHTpallli TpaHcamiHA3 CHOCTEPIraJuch 3MiHU
koedinienty e Pirtica (cmiBBigmomenns ACT/AJIT). Horo Bennumna y mepui
nobu micns TpaBMu ckiangana 1,27 [0,87; 2,34], y mpyromy mepioni TpaBMHU
nocToBipHO 3pocTana jo 1,41 [0,97; 2,39] ta 3menmryBanack 10 0,95 [0,65; 1,55]
yepe3 2 OuTbIlIe THXKHIB micas TpaBMu. Lii iuHaMini BiAMOBIA€ MPEBATIOBAHHS Y
1-2 ta 3-13 100y nartieHTiB 3 BenuuuHoto koedimierta Jle Pitrica 6inbmie 1,3 (49,7%
ta 57,0% BIANOBIIHO) Ta 3POCTAaHHSAM MUTOMOI Barv MAIll€EHTIB 3 BEJIWYHUHOIO
koedinienta menie 0,8 yepes 2 TikHI Ta OubIe (38,2%).

KininiyHe 3HaueHHs LMX BIAXWJIEHb 3’SICOBAHO MijJ Yac aHaji3zy pIiBHS
TpaHcaMmiHa3 3ajieXKHO BiJl Iepediry TpaBMu. BcTaHoBIeHO, IO y BCl mepioau
cnocrepexxeHHs piBeHb ACT ta AJIT OyB 1OCTOBIpHO MEHILIUM y MOCTPAKIAINX 3
HEYCKJIaJHEHUM TepeOiroM TpaBMu, ckianaroun y 1-2 nody micas tpasmu AJIT -
46,8 [25,1; 67,6] Ol/n, y 3-13 noOy - 51,0 [30,6; 70,3] O//n, uepe3 14 ta Oinblie
1o - 46,6 [25,2; 82,6] O[/n. Y momepnux piBerab AJIT cknagas 61,4 [19,9; 314,0]
Ol/n, 83,0 [54,7; 185,0] O[/n Ta 75,6 [31,4; 141,5] On/n y BiAnoBiAHI mepioi
CIIOCTEPEKEHHSA. Y MOPAHEHUX, IO BHKWIH, ajie Malu ycKiaaHeHHs - 53,1 [43,0;
73,41 OM/n, 53,3 [33,2; 83,01 Ol/n Ta 54,7 [39,1; 68,1] OJl/n BiamoBigHO.
Konnentpariis ACT npu BiACYTHOCTI yckiagHeHb B 1-2 mo0y cknanana 56,7 [37,3;
96,4] O1/11, gepes 3-13 mi6 - 58,9 [38,8; 98,2] OJ1/n, uepe3 14 ni6 Ta Oinpmre - 38,6
[27,4;73,1]1 OO/m; y momepnux - 128,5 [55,3; 199,51 O/1/n1, 139,4 [83,9; 386,6] O/I/n
12 97,9 [57,3; 249,6] OJl/11; y nopanenux 3 yckinaanenasmu - 81,7 [49,7; 151,71 O/,
89,8 [52,2; 219,0] O/n Ta 46,4 [28,0; 89,5] O/l/n y BIANOBIIHI TEepiOAU
cnocrepexenHs. Koedimient /e Pitica a0 3HaunMMo 3poctaB yepe3 3-13 110
micisl TpaBMHu, csararoun y nmomepnux 2,21 [0,98; 2,84], mpotu 1,61 [1,07; 2,66] y
NOpaHEeHUX 3 yckiagHeHHsamu ta 1,26 [0,89; 2,05] npu HeyckiIaaHeHOMY nepediry
TpaBMu. Kpim 116010, BCTAaHOBIICHO, 1110 3Ha4YHe 30unbmieHHs piBHs AJIT ta/abo ACT
(Bix 201 OJ1/n Ta GinbIne) y niepiri 700U micis TpaBMH CIIOCTEPIrajaoch y MOMEPIIHX
y TPETHHI BUNAJAKIB BIAMOBIAHO, & y MOpPaHEHUX 3 yCKIaAHeHHsAMU B 12,5% Ta
27,2% BumankiB. Y TOpaHEHUX 3 HEYCKJIQJHCHHM TIepediroM TpaBMHU TaKHUX

BUMAJKIB He Oyno. IIpoTsarom BchOro mnepioay CHOCTEPEKEHHS MHUTOMa Bara



nopaHeHux 31 30utbmieHHs M AJIT ta/abo ACT Oumbme 80 OJl/n y rpymi 3
HEYCKJIaJHEHUM MepebiroM TpaBMu Oyjia 3HayHO MeHIo (10 15%), Hik y
MOMEPJIMX Ta MPU HASIBHOCTI yckiaaHeHb (Oinbme 60%). [Ipu mpomy, uepes 14 ta
OibIIe 10 MICHS TPaBMH Y MOPAHEHUX 3 YCKJIQJHEHHSAMM BUSBIISJIOCH TIEPEBAXKHE
30umpmieHHa  piBHs  AJIT, mpo 1m0 cBiTUUTH 30UIBIIEHHS THUTOMOI Baru
noctpaxaanux 3 koediuieatom e Pitica 1o 0,8.

3a pesyJbTaTaMu  KOPEJALINHOTO  aHai3zy  KJIIHIKO-aHAMHECTHYHHUX
MOKA3HUKIB BUSBICHO MpPSAMY 3aJIEKHICTh BUPA3HOCTI TilepTpaHcamiHazemii 3
TSOKKICTIO TpaBMHM 3a mmkaioro ISS (rs no 0,480, p<0,05), TsxKKICTIO MIOKY (75 10
0,256, p<0,05), KUIBKICTIO omepaTUBHUX BTpyudaHb (rs mo0 0,493, p<0,05) Ta
KUIBKiCTIO TemoTtpaHchysid (rs mo 0,327, p<0,05). Anam3 maGopaTopHHX
MOKA3HUKIB BHUSBUB HETAaTMBHUM 3B’S30K BMICTY TpaHCaMmiHa3 3 KUIBKICTIO
eputporuTiB (rs 10 -0,329, p<0,05), koHuEeHTpaIieto remoraobiny (rs mo -0,370,
p<0,05) Ta kinbKicTIO TpOMOOIHUTIB (s 10 -0,478, p<0,05). Takoxk cmocrepiraiach
JIOCTOBIpHA HETraTHBHA KOPEJISIiS PIBHS TpaHCaMiHa3 3 KOHIICHTPAIIIEIO 3arajibHOro
oinka (rs no -0,824, p<0,001) Ta, y 611p1I0MY CTYTIE€HI, 3 KOHIEHTPALIEI0 AIbOYyMIHY
(rs mo -0,941, p<0,001).

Tomy momatkoBo mpoaHaiizoBaHo cmiBBiAHOIIeHHs BMIicTY AJIT Ta BmicTy
anpOyminy (AJIT/anbOyMiH), SIKIH MM BU3HAUWIM K KOE(PIIIEHT pPEaKTUBHOIO
renatuty nopaneHux (KPI'TI). ¥V nmpakTudHO 310pOBUX BIMCHKOBOCTY>KOOBIIIB HOTO
BennunHa ckiagana 0,9 [0,5; 1,1], y mopanenux udepe3 1-2 noOu micist TpaBMH -
nopiBHioBaB 2,1 [1,8; 3,7]; uepes 3-13 10 nicns tpaBmu - 3,2 [2,6; 4,8], uepes 14
Ta Outbe 110 - 2.7 [2,1; 3,6]. 30UIbLICHHS 1ILOTO MOKa3HUKA Y APYroMy mepioji
TpaBMH CBIJYUTH MPO HAABHICTh LIMTONI3Y Ta KaTaOOMIYHUX peakuiid. Baxiauso
BiamiTuTH, 1o KPI'TI y nopanenux, siki moMepiid BHACTIOK TPAaBMH, HEYXHIJIBHO
3pocTaB Ta OyB 3HAYHO OUIBIIMM, HIXK y MOPAHEHUX 3 HEYCKJIAJHEHUM NepediroMm
TpaBMH, ocoOimBo depe3 14 Tta Ounbiie a16 (4,0 mpotu 2,3 BianosinHo). To6To
KPI'TI Bimgzepkanioe 3HMKEHHS OUIKOBO-CMHTETUYHOI CHUHTETHYHOI (DYHKIIT
NEYiHKU Ha TJ1 PEaKTUBHOTO MOCTTPABMAaTUYHOIO TeMATUTY Ta HOTO POJib Y CMEPTI

MNOoCTpaXXKaaJInX.



["icromopdosioriyae AOCIIKEHHS TEYIHKK Yy TMOMEpJIuX B Pi3HI Mepioau
TpaBMaTUYHOI XBOPOOM CBIIUUTH PO CTAJAIAHICTh BHUSBICHMX 3MiH. Tak, s
NEPIIOro TMEpioly TPaBMU XapaKTE€pPHI O3HAKH MOPYLIEHb OPraHHOTO KPOBOTOKY
(MOBHOKPOB’sI CHHYCOI/IIB Ta MEYIHKOBUX BEHYJI 1 cla3My apTepiod, HaOyxaHHs Ta
JeCKBaMallil EHIOTEIIOUUTIB, UIYHTYBaHHS KpPOBOTOKY), IO TOSICHIOIOTHCS
CUCTEMHMMHU pO3Ja/laMid BHACIIJOK KpPOBOBTpaTH. Jlpyromy-TperbomMy mepioay
MpUTaMaHHI HEKPOTHWYHI 3MIHH, TIOB’s3aHI 3 MOPYIIEHHSAMH KpPOBOOOIry (cras
CpUTPOIUTIB,  Jdiameae3Hl  KPOBOBWJIMBM B CHHYCOiJaX,  BOTHHIIEBI
HEHTPOJIOOYIISIPHI HEKPO3W TEMaTOLMTIB 1 PETUKYJIOCHIOTETIONUTIB) Ta O3HAKU
MEANKAMEHTO3HOTO ypaXeHHsI (HEKPO3H TeMaTOIUTIB HABKOJIO IIEHTPATLHUX BEH,
ypaXXeHHs MOPTATbHUX 30H JIM(POUUTAPHUMHU 1HDUIETPATAMN).

BcranoBneno, mo HaiO1Ibl 3HAYMMUME (AaKTOpaMU PU3UKY PEAKTUBHOTO
renaTUTy MiCs BOTHENANbHUX MopaneHs €: anemis (RR — 5,672 (3,931-8,185) 3i
cnerudivnictio 0,951), mHOX)UHHA TpaBMa M’sikux TkaHuH (RR — 3,870 (2,608—
5,744) 31 cnetudiunictio 0,833), TpaBMatrunmii mok (RR — 3,715 (2,401-5,748) 31
cnerudivnictio 0,747). Bennunau RR MiHHO-BHOYXOBOTO XapakTepy MOpPaHEHHS,
a0JIoOMiHAJIBLHOT TpaBMHM Ta TpaBMHU IEUIHKH 3HAXOAwIach B iHTepBam 2,0-2,7.
Buiesasnaueni (akropu 3acTOCOBaHO B SAKOCTI MPEIUKTOPIB PEAKTHBHOIO
renaTUTy: HasSBHICTh a0IOMIHAJILHOT TPABMU, MHOKWHHO1 TPAaBMU M’ SIKUX TKaHWH,
TpaBMaTHYHUN IIOK Ta aHeMis. OTpuMaHa MOJElbh XapaKTepu3yBajach TOCHTH
BUCOKOIO crierudiunicTio (87,5%) Ta uyTiuBicTio (91,1%), 110 miATBEPIKYETHCS 1
pesyapratamMmu ROC-ananizy: AUC = 0,879 (95% Al 0,810-0,929) npu piBHi
3HauuMocTi <0,001. Ile cBiAUMTH MPO MOXKJIUBICTH 3aCTOCYBaHHS MOJIENI Ha
npakTuii. s mpakTUYHOTO 3aCTOCYBaHHS CTBOPEHO MOOIIBHHM JOJATOK, SKUN
J03BOJISIE 3[IIACHIOBATH PO3PAaXyHOK HWMOBIPHOCTI PEAKTHBHOTO TEHATHTY Y
MOpPAaHEHUX HABITh MPU BIICYTHOCTI CHELi1abHUX HABUYOK.

OTpuMani 3a  pe3yJabTaTaMH MPOTHO3Y JaHi Npo  HWMOBIPHICTH
MOCTTPaBMATHUYHOTO TEMAaTUTy OyJIHM 3aCTOCOBAHI y MPOCIIEKTUBHOMY JOCIiKEHHI
3a yuyacTio 112 mopaHeHHMX BiiICBKOBOCIY>KOOBIIIB, sIKi Oynu po3monijeHi Ha 3

OJHOPIJIHI TPYINU B 3JIEKHOCTI BiJl 3aCTOCOBAHOI TeMaTOTPOIHOI Teparii, Ky



NpU3HaYall TpPU BUCOKOMY PU3UKY PO3BUTKY PEAKTHUBHOTO Te€NaTUTY 3TiAHO
3aIpOIIOHOBaHOT (POpMYJIH Ta MpH 301IbIIEHH] PIBHS TpaHcaMina3z Ouibin 1,5 BMH.
3 mepioi 100M CTAIliOHAPHOTO JIIKyBaHHS 3aCTOCOBYBAJIM apriHiHY TIyTaMaT abo
dbochaTuarIIXOMIH.

[Tpu napocTanHi abo 30epekeHH1 TpaHcaMiHazeMii Ta/abo rinoans0ymiHeMmil,
mo miaTBepKyBanochk 30iunbmeHHs M KPITI Bim 2,0 Ta Ounbiie mogoBKyBaid
renaToTpPoNHy Tepamilo 3 OJAHOYACHUM MPU3HAYEHHSM apriHiHy IIyTaMary Ta
docharuaunxoniny 3 AOJaBaHHSAM BHYTPIIHbOBEHHUX 1HQY31H 100 ma 10%
PO3UHHY JIIOJCHKOT0 anbOyMiHy. 3a pe3yjbTaTaMH aHajli3y JUHAMIKU TpaHCaMmiHa3
y MOpaHEHMX 3 MPU3HAYEHHSM PAaHHBOI T'€NATOTPOITHOI Tepamii y MOpIBHSHHI 3
pe3yJibTaTaM# TpaAuLiiHOI Tepamii BUABIEHO OUIbII MBUAKY HOopMamizamio AJIT
ta ACT, o0co0iauBO mpu 3acTOCyBaHHI apriHiHy riaytamaty. lle 3Haimnio
MIATBEPKCHHS] TaKOXK 3a OE3MOCepeNHIMH pe3yJbTaTaMy JIKYyBaHHS: YacTOTa
yCKiIaaHeHb 3MeHmmiack 3 27% no 13% (p=0,063), Tpusainicts nikyBanas y BIT
3meHmunack 3 7,4+6,0 mo 4,2+1,8 na. (p=0,012) Ta 3MeHIIEHHS TPUBAJIOCTI
cTarioHapHoro JikyBaHHs 3 29,7+3,5 ni6 no 20,4+11,1 116 (p=0,022).

3a pe3yabTaTaMu NpPOBEICHOTrO (HapMaKOEKOHOMIYHOTO aHali3y METOdaMu
3arajibHO1 BapTOCTI Ta BUTPATHOI €()EKTHUBHOCTI BCTAHOBJICHO, IO TEMaTOTPOIHA
Teparis 13 3aCTOCYBaHHSAM apriHiHy TITyTaMaTry y MOpaHEeHUX BIHCHKOBOCTYKOOBIIIB
€ e(eKTUBHOIO Ta (papMaKOCKOHOMIYHO BUT1IHOIO HE TIJILKH 3 TOUKH 30PY BapTOCTI
nikyBanHs (y 1,8 pasm), a i BuTpatHoi epektuBHOCTI (y 2 pas3u), HOPIBHSHO 3
dbochaTuaIXOTIHOM.

TakuM 4YMHOM, HaWKpAIIOTO JIKYBAJIBHOTO €(PEKTy MOKHA AOCATTH MPHU
paHHbOMY MTOYATKY MATOTEHETHUYHOI Tepallii, a MaKCUMaJIbHYy €()eKTUBHICTb — L€ JI0
PO3BUTKY CTPYKTYPHHX 3MiH MMEUIHKH, TOOTO JI0 MOSBU OYEBUIHUX KJIIHIYHUX O3HAK
ypaxeHHs nediHKkH. PaHHsA renaToTporHa Teparis y Mali€HTiB 3 BACOKUM PU3HKOM
JI03BOJISI€  TOJIMIIUTH Tepedir MOCTTPaBMATUYHOTO TNEpiody, Ta, 3aBISKU
3MEHIIIEHHIO YaCcTOTU YCKJIAJHEHb, TPUBAJIOCTI 1HTEHCHBHOTO Ta CTalllOHAPHOTO

JIKyBaHHS Ma€ MO3UTUBHUN €KOHOMIYHHM e(eKT.
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(apMaKOEKOHOMIYHMI aHaI3.
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The dissertation is addressed to the exciting problem of modern
gastroenterology and military therapy - forecasting, diagnosis of reactive hepatitis
in servicemen with gunshot wounds, and evaluation of clinical and
pharmacoeconomic effectiveness of early hepatotropic treatment with locally
produced drugs.

In accordance with the purpose of the study, a retrospective analysis of 4,131
medical histories of servicemen who were hospitalized for gunshot wounds was
performed at the initial stage. 373 cases with a period of observation in the hospital
of at least 6 days were selected with the available results of dynamic clinical and
laboratory observation and the ability to assess the course of gunshot wounds and
the results of their treatment. The mean age of patients was 32.4 + 9.2 years (from
19 to 59 years), with a significant predominance of wounded under the age of 39
years - 77.5%. The structure of injuries in this contingent was dominated by mines
and explosive fragments - 73.2% of cases, and bullet wounds were found in 26.8%
of victims. Musculoskeletal injuries were the most common - 84.5%, thoracic
injuries were diagnosed in 29.5% of patients, abdominal injuries in 20.6% of cases
and trauma in 3.8% of victims. In 32.7% of the wounded there was a combined
injury.

It has been established that hepatic dysfunction and reactive hepatitis in the
wounded in most cases have nonspecific manifestations in the form of fatigue,
general weakness, nausea, etc., which can be explained by post-traumatic stress,
blood loss, pain, surgery and other lesions. These symptoms were found in 78% of

the injured in the first week after injury, almost 33% in the second week and 55%



in 2 or more weeks after injury. More typical manifestations of reactive hepatitis as
an enlarged liver, jaundice and itchy skin, and heaviness in the right hypochondrium
were observed in isolated cases, most often in the seriously injured who died within
the first week after injury. But 2 weeks or more after the injury, almost 24% had an
enlarged liver and 15% had a feeling of heaviness in the right hypochondrium.
Additional ultrasound was performed in only 19% of victims, and 43% of them
showed signs of reactive hepatitis, although clinical manifestations occurred in 35%
of these victims.

The study of hepatocyte cytolysis markers ALT and AST were more
informative. It was found that the markers of cytolysis had a very wide range of
individual values: ALT - from 12.0 IU /1to 1025.3 IU /1; AST - from 8.0 IU /I to
1975.1 IU /1. According to the results of the analysis of the level of transaminases
in the form of an interval scale, it was found that in 1-2 days after injury the ALT
concentration did not exceed normal in only 33.2% of cases, AST - in 24.9% of
cases, a slight increase in 46.1% and 33.5% of the wounded, respectively, a
significant increase (from 80 IU / I and more) - 20.6%, and 41.5%, respectively. In
the second period of traumatic illness, an increase in ALT concentration of more
than 80 IU /1 was found in 27.5%, and AST concentrations in 46% of the wounded
with a decrease in frequency to 22.5% and up to 28.4%, respectively, 2 or more
weeks after injury. There was also a high incidence of liver dysfunction (up to 1.5
UNL) during traumatic illness: 25.7% of the wounded in the first period, 20.2% in
the second and 25.2% in the third. The proportion of reactive hepatitis (>1.5 UNL)
was also at about the same level and occurred in 41% of the wounded in the first
period, 45.1% in the second and in 42.4% in the third period of traumatic illness.
At the same time, the concentration of AST increased more often and significantly
compared with ALT, which gradually returned to normal 14 or more days after
injury.

Along with changes in transaminase concentrations, changes in the De Ritis
coefficient (AST / ALT ratio) were observed. Its value in the first days after injury
was 1.27 [0.87; 2.34], in the second period of injury significantly increased to 1.41
[0.97; 2.39] and decreased to 0.95 [0.65; 1.55] 2 more weeks after injury. These



dynamics correspond to the prevalence in 1-2 and 3-13 days of patients with a De
Ritis coefficient greater than 1.3 (49.7% and 57.0%, respectively) and an increase
in the proportion of patients with a coefficient less than 0.8 after 2 weeks and more
(38.2%).

The clinical significance of these abnormalities was determined by
transaminase analysis depending on the course of the injury. It was found that in all
periods of observation the level of AST and ALT was significantly lower in victims
with the uncomplicated course of injury, amounting to 1-2 days after injury ALT -
46.8 [25,1;67.6] IU /1, in 3-13 days - 51.0 [30.6; 70.3] IU /1, after 14 or more days
-46.6 [25.2; 82.6] IU / 1. In the deceased, the ALT level was 61.4 [19.9; 314.0] [U
/1,83.0[54.7;185.0] IU /1 and 75.6 [31.4; 141.5] IU / 1 in the relevant observation
period. In the wounded who survived, but had complications - 53.1 [43.0; 73.4] IU
/1, 53.3 [33.2; 83.0] IU / 1 and 54.7 [39.1; 68.1] IU / 1, respectively. The
concentration of AST in the absence of complications in 1-2 days was 56.7 [37.3;
96.4] IU / 1, after 3-13 days - 58.9 [38.8; 98.2] IU / 1, after 14 days or more - 38.6
[27.4; 73.1] IU / I; among the dead - 128.5 [55.3; 199.5]1U /1, 139.4 [83.9; 386.6]
IU/1and 97.9 [57.3; 249.6] IU / 1; in the wounded with complications - 81.7 [49.7;
151.7]11U /1, 89.8 [52.2; 219.0] IU / 1 and 46.4 [28.0; 89.5] IU / 1 in the relevant
observation periods. The De Ritis ratio increased most significantly 3-13 days after
injury, reaching in deads 2.21 [0.98; 2.84], against 1.61 [1.07; 2.66] in the wounded
with complications and 1.26 [0.89; 2.05] in the uncomplicated course of the injury.
In addition, it was found that a significant increase in ALT and/or AST (from 201
IU /1 and more) in the first days after injury was observed in deaths in one-third of
cases, respectively, and in wounded with complications of 12.5% and 27.2 % of
cases. There were no such cases in the wounded with uncomplicated injuries.
During the entire observation period, the proportion of injured with an increase in
ALT and/or AST more than 80 IU /1 in the group with uncomplicated injuries was
significantly lower (up to 15%) than in the dead and in the presence of
complications (more than 60%). At the same time, 14 days or more after the injury,

the wounded with complications showed a predominant increase in ALT levels, as



evidenced by the increase in the proportion of victims with a De Ritis coefficient to
0.8.

According to the results of correlation analysis of clinical and anamnestic
indicators, a direct relationship between the severity of hypertransaminasemia with
the severity of injury on the ISS scale (rs up to 0.480, p <0.05), shock severity (s
up to 0.256, p <0.05), the number of surgical interventions (s up to 0.493, p <0.05)
and the number of blood transfusions (rs up to 0.327, p <0.05). Analysis of
laboratory parameters revealed a negative relationship between the content of
transaminases with the number of erythrocytes (rsto -0.329, p <0.05), haemoglobin
concentration (s to -0.370, p <0.05) and platelet count (rsto -0.478, p <0.05). There
was also a significant negative correlation between the level of transaminases with
the concentration of total protein (rs to -0.824, p <0.001) and, to a greater extent,
with the concentration of albumin (rs to -0.941, p <0.001).

Therefore, the ratio of ALT content and albumin content (ALT/albumin),
which we defined as the ratio of reactive hepatitis of the wounded (CRGI), was
additionally analyzed. In almost healthy servicemen, its value was 0.9 [0.5; 1.1], in
the wounded 1-2 days after the injury - was equal to 2.1 [1.8; 3.7]; 3-13 days after
injury - 3.2 [2.6; 4.8] and after 14 or more days - 2.7 [2.1; 3.6]. An increase in this
indicator in the second period of injury indicates the presence of cytolysis and
catabolic reactions. It is important to note that the CRGI in the wounded who died
as a result of the injury was steadily increasing and was significantly higher than in
the wounded with uncomplicated injuries, especially after 14 or more days (4.0 vs.
2.3, respectively). That is, CRGI reflects the decrease in protein-synthetic synthetic
liver function in the background of reactive post-traumatic hepatitis and its role in
the death of victims.

Histomorphological examination of the liver in the deceased in different
periods of traumatic illness indicates the phasing of the detected changes. Thus, the
first period of injury is characterized by signs of organ blood flow disorders (full
blood of sinusoids and hepatic venules and arteriole spasm, swelling and
desquamation of endothelial cells, shunting of blood flow), due to systemic

disorders and blood loss. The second or third period is characterized by necrotic



changes associated with circulatory disorders (erythrocyte stasis, diapedetic
haemorrhages in the sinuses, focal centrilobular necrosis of hepatocytes and
reticuloendotheliocytes) and signs of drug-induced venous lesions (necrosis of
hepatocytes around the central veins, lymphocyte infiltration of the peripheral
zones).

It was found that the most significant risk factors for reactive hepatitis after
gunshot wounds are: anaemia (RR - 5,672 (3,931-8,185) with a specificity of
0,951), multiple soft tissue injuries (RR - 3,870 (2,608-5,744) with a specificity of
0,833), traumatic shock (RR - 3,715 (2,401-5,748) with a specificity of 0.747). RR
values of the mine-explosive nature of injuries, abdominal trauma and liver trauma
were in the range of 2.0-2.7. The above factors have been used as predictors of
reactive hepatitis: the presence of abdominal trauma, multiple soft tissue injuries,
traumatic shock and anaemia. The obtained model was characterized by a fairly
high specificity (87.5%) and sensitivity (91.1%), which is confirmed by the results
of ROC analysis: AUC = 0.879 (95% CI 0.810-0.929) at a significance level
<0.001. This indicates the possibility of applying the model in practice. For
practical use, a mobile application has been created that allows to calculate the
probability of reactive hepatitis in the wounded, even in the absence of special
skills.

The prognostic data on the probability of post-traumatic hepatitis were used
in a prospective study of 112 wounded servicemen, which were divided into 3
homogeneous groups depending on the applied hepatotropic therapy, which was
prescribed at high risk of reactive hepatitis according to the proposed predictive
model and when the level of transaminases increased more than 1.5 UNL, arginine
glutamate or phosphatidylcholine was used.

With increasing or maintaining transaminasemia and/or hypoalbuminemia, as
evidenced by an increase in CRGI of 2.0 or more, prolonged hepatotropic therapy
with concomitant administration of arginine glutamate and phosphatidylcholine
with intravenous infusions of albumin - 100 ml of 10% human solution albumin.
The analysis of transaminase dynamics in the wounded with the appointment of

early hepatotropic therapy compared with the results of traditional therapy revealed



a faster normalization of ALT and AST, especially with the use of arginine
glutamate. This was also confirmed by the direct results of treatment: the frequency
of complications decreased from 27% to 13% (p = 0.063), the duration of treatment
in ICU - from 7.4 £ 6.0 to 4.2 = 1.8 days (p = 0.012) and duration of inpatient
treatment from 29.7 + 3.5 days to 20.4 £ 11.1 days (p = 0.022).

According to the results of pharmacoeconomic analysis of total cost and cost-
effectiveness methods, hepatotropic therapy with arginine glutamate in wounded
servicemen is effective and pharmacoeconomically advantageous not only in terms
of cost of treatment (1.8 times), but also in cost-effectiveness (2 times), compared
with phosphatidylcholine.

Thus, the best therapeutic effect can be achieved with early initiation of
pathogenetic therapy, and the maximum effectiveness - before the development of
structural changes in the liver, ie before the appearance of obvious clinical signs of
liver damage. Early hepatotropic therapy in high-risk patients can improve the
course of the post-traumatic period, and, due to the reduction in the frequency of
complications, the duration of intensive and inpatient treatment, has a positive
economic effect.

Key words: reactive hepatitis, coefficient of reactive hepatitis of the injured,
prognosis, treatment, hepatoprotectors, arginine glutamate, phosphatidylcholine,
servicemen, gunshot wounds, mine explosion, liver dysfunction, risk factors,

pharmacoeconomic analysis.



