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Lienb uccnepoBaHuA: BbifABNEHUE HE3aBUCHMbIX NPESMKTOPOB NOC/E0NEPALIMOHHOIO OCTPOro noBpexKAeHWs noyek (OMNMM) y nauueHToB ¢ ypreHTHOM
XMpypruyeckoi abaom1HanbHOM NaTonorueil.

Matepuan ¥ metogbl: NPOBEAEHO CPABHUTE/IbHOE KOTOPTHOE UCCNef0BaHMe Pe3yNbTaTOB XMPYPIUYeCcKoro eveHns 271 naumenTa ¢ ypreHTHOM Xu-
pypruyeckoit abaomvHanbHo natonorueit. Bce nauueHTbl nocie onepaTMBHOMO BMELIATeNbCTBA NOCTYNanu A/1A IeYeHUA B Nanaty MHTEHCUMBHOM
Tepanuu. MepBUYHOIN KOHEYHOM TOUKON cuntanm passutue OMM. C uenbio onpeseneHnsa YyBCTBUTENBHOCTM M cNeLMPUUHOCTY NPUMEHEHNUA UHTe-
rpabHbIX NepeMeHHbIX Ana nporHosnposanua ONMM 6bin nposeaéH ROC-aHanus. A BbiABNeHUA He3aBUCUMbIX NpeaukTopos O BbluKucAANOCH
CKOPPEKTUPOBAHHOE OTHOLLEHME LIAHCOB C NOMOLLbIO BUHAPHOTO IOTMCTUYECKOTO PErPECCUOHHOTO aHaN3a, B KOTOPbIW BKAOYANNCh CTAaTUCTUYECKM
3HauYMMble GaKTOpPbI pUCKa.

Pe3synbTathbl: B NepBylo Hegeto nocieonepaupuoHHoro nepuoga OMM 6b110 AMarHoCTMpPoBaHO y 69,7% nauueHTos, npu aTom Yy 30,2% 13 Hux — I
CTafiuu, 4To NOTPebOoBaNo NPOBEAEHUA 3aMECTUTENbHOW NoYeyHO Tepanumn. CpefHWI BO3pacT bbl1 CTaTUCTUMUECKM 3HAUMMO Bbiwe (63,218,3 npoTus
58,819,6 net, p<0,001) y nauueHTos ¢ OMM, No cpaBHeHMIO ¢ 60NbHbIMU 63 ITOTO OCNOKHEHMSA. TaK}Ke 3HAYMMO Yalle Yy HUX 6blnn BepuduLMpoBaHbI
caxapHblii gnabert Il Tuna (16,9% npotus 4,9%, p=0,007), xpoHun4eckas 6onesHb noyek (36,5% npotus 13,4%, p<0,001), oxkupenue (17,5% npotvs
7,3%, p=0,029) u mexaHuyeckas entyxa (39,7% npotus 11,0%, p<0,001). Y uccneayembix ¢ OMNMM 6bina 60nee BbiCOKas npesonepaLyoHHas KOH-
LIeHTpaLMA NPOBOCNANUTENbHbIX LIUTOKMHOB, dakTopa Hekposa onyxonu-a (31,4+10,9 npotus 27,4+10,0 nr/mn, p=0,005) u C-peakTnsHoro 6enka
(90,9+26,3 npotus 79,4+27,7 mr/n, p=0,001). Mo pe3ynbratam BUHAPHOIO IOMMCTUYECKOTO PErPECCUOHHOTO aHaIn3a, B MOAE/Ib KOTOPOTo 6bl/In BKIIHO-
YeHbl CTaTUCTUYECKM 3HAYMMble MPeAMKTOPbI, bblN BbIABAEHbI He3aBUCHMble dakTopbl pucka OMM. CneundUIHOCTb U YyBCTBUTEILHOCTE MOAEM
coctasuam 85,4% n 95,8%, COOTBETCTBEHHO.

3aK/lo4eHMe: NPU YPreHTHOM XMpypryeckoit abaoMUHanbHOM NaTonorMm HesasucuMbiMK NpeaukTopamu OMM B nocseonepauyoHHOM nepuoge
ABNAIOTCA BO3PACT cTapLue 60 N1eT, ypoBeHb CKOPOCTH KNYGOUKOBOM duabTpaLmmn meHee 69,0 MA/MUH U HaMYME Y NaLMeHTa MEXaHUYECKOM KeNTyXu.
KntoueBble cnosa: ocmpoe nospexdeHue novek, ypeeHMHas ab0OMUHAAbHAA XUpypauvecKas namosozus, nocneonepayuoHHOE OC/OMCHEHUE,
thakmop pucka, He3agucumbili npedukmop.
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BPEXAEHMUA MOYEK B YPreHTHOM abAoMUHANbHOM XMpyprin. BecmHuk AsuyeHHel. 2025;27(2):280-90. https://doi.org/10.25005/2074-0581-2025-27-2-280-290
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Objective: To identify independent predictors of postoperative acute kidney injury (AKI) in patients undergoing surgery for the acute abdomen.
Methods: A comparative cohort study was conducted to evaluate the surgical treatment outcomes for 271 patients with acute abdomen. All patients
were admitted to the intensive care unit for postoperative care and management. The primary endpoint of the study was the development of AKI.
Receiver operating characteristic (ROC) analysis was performed to evaluate the sensitivity and specificity, integrating categorical and numerical
variables in the prediction of AKI. To identify independent predictors of AKI, the adjusted odds ratio was calculated using binary logistic regression
analysis, which included statistically significant risk factors.

Results: In the first postoperative week, AKI was diagnosed in 69.7% of patients, with 30.2% of these cases classified as stage Ill, necessitating renal
replacement therapy (RRT). Patients with AKI were statistically older, with an average age of 63.2+8.3 years, compared to 58.819.6 years for those
without AKI (p<0.001). Additionally, patients with AKI were more likely to have identified comorbidities, including type 2 diabetes mellitus (16.9%
vs. 4.9%, p=0.007), chronic kidney disease (36.5% vs. 13.4%, p<0.001), obesity (17.5% vs. 7.3%, p=0.029), and obstructive jaundice (39.7% vs. 11.0%,
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p<0.001). Furthermore, those with AKI had higher preoperative levels of proinflammatory cytokines, such as tumor necrosis factor-a (TNF-a) (31.4+10.9
vs. 27.4£10.0 pg/ml, p=0.005) and C-reactive protein (CRP) (90.9+26.3 vs. 79.4+27.7 mg/|, p=0.001). Binary logistic regression analysis identified
independent risk factors for AKI from the statistically significant predictors. The model demonstrated a specificity of 85.4% and a sensitivity of 95.8%.
Conclusion: In cases of acute abdomen, independent predictors of AKI in the postoperative period include age over 60 years, a glomerular filtration

rate (GFR) of less than 69.0 ml/min, and obstructive jaundice.

Keywords: Acute kidney injury, acute abdomen, postoperative complication, risk factor, independent predictor.

For citation: Vedenin Yul, Kazantsev DA, Popov AS, Ekstrem AV, Skachko IV, Lopushkov AV. Nezavisimye prediktory ostrogo povrezhdeniya pochek
v urgentnoy abdominal'noy khirurgii [Acute kidney injury after surgery of the acute abdomen: Independent risk predictors]. Vestnik Avitsenny [Avicenna Bulletin].

2025;27(2):280-90. https://doi.org/10.25005/2074-0581-2025-27-2-280-290

BBEOEHMUE

PaHHMI1 nocneonepauyoHHbIi neprog, y 60/bHbIX C YPreHTHOWM
abLOMMHANBbHOW XMPYPrUYECKON NaTONOTUEN CONPSAMKEH C BbICOKMM
PUCKOM Pa3BUTUA CUCTEMHBIX OC/IOKHEHMI [1-3]. 3TO CBA3AHO KaK C
OMepaLLMOHHbIM CTPECC-OTBETOM, TaK M C XapaKTepom 3aboneBaHus,
TPaBMATUYHOCTbIO BMELATeNbCTBA, KOMOPOUAHBIM GOHOM 1 Apyru-
MK dakTopamu. Mpu 3ToM HeOBX0AMMOCTb B CPOYHOM OMNepaTUBHOM
NleYyeHnn camo no cebe yBENIMUMBAET BEPOATHOCTb PA3BUTUA Nepuo-
NepauMoHHbIX OCNOXKHEHWI, BK/IKOYas OCTPOE MOBPEXAEHNE MOoYeK
(ONM). Hanpumep, B 0OAHOM W3 UCCNIEA0BAHUIA, B KOTOPOE ObINO BKHO-
YyeHo 3474 naumeHTa, cama CPOYHOCTb ONepaTMBHOrO BMeLLaTeNbCTBa
6blfa OTHeceHa K He3aBMCMMOMY GaKTOPy PUCKa PasBUTUA 3TOTO OC-
NOXHeHus [1].

Mo pe3ynbTatam mccnefoBaHuin mHorux astopos Ol asnsetca
OZLHMM U3 Hanboiee YacTbIX OC/IOKHEHWI B paHHEM NOCNeonepaLLMoH-
HOM nepuoge y 60bHbIX AaHHOM KaTeropuu [4-6]. Mpu 3ToM, AaHHOe
OC/IOXKHEHWe ABNAETCA HE3aBUCUMBIM NPEAVKTOPOM YBEMYEHNA npe-
6bIBaHMA BONbHBIX B OTAENEHUAX MHTEHCUBHOM TEPAMNUU U L/IUTENBHO-
CTW rOCNUTaNN3aLyK, YTO YBEIMUMBAET 3aTpaTbl HA eveHwe [7-9].

YacTo nebtot ONMM cBA3bIBAOT C Pa3sBUTMEM CUHAPOMA CUCTEM-
HOro BOCMA/IMTENIbHOTO OTBETA, Ha GOHE KOTOPOro yxyALlaeTca nep-
by3na, M NOBPEKAAIOTCA KaHasbLpbl NoYeK. Ho cylecTByoT U apyrve
dakTopbl pucka OMMN: GpyHKUMOHANbHOE COCTOSHUE MOYEK N MEYeHMU,
BO3pacT 60NbHOrO, CPOKM rocnuTanmsaumm u gpyrue [10, 11].

be3ycnosHo, Ha puck O TakKe BAMAIOT XapaKTep U TpaBMa-
TUYHOCTb OMepPaTUBHOrO BMELLATENbCTBA, OObEM M KaYecTBO KOHCep-
BaTUBHOM TEpPanuM B paHHeM nocaeonepaLoHHom nepuoge [12,13].
MosTomy 3TM daKTOpbl HEOOXOAMMO YYMTbIBATbL MPU MAAHUMPOBAHUM
OMepaTMBHOTO BMELLATE/bCTBA Y MAaLMEHTOB C BbICOKUM PUCKOM pas-
suTma OMI.

B fOCTYMHOI nnTepaType co0bLWanoch 0 HECKOMbKMX UCCaen0-
BaHMAX, B KOTOPbIX NPEANPUHUMAAUCL MOMbITKM NAEHTUOULMPOBATL
OMMN Ha paHHel CcTaguu ¢ UCnonb3oBaHWeM bromapképos [14, 15].
Ho 4yBCTBUTENBHOCTb M CNELMPUYHOCTb ITUX METOAMK HAXo4ATCa Ha
CTaamn obcyxaeHua. MosTomy NOUCK AOCTOBEPHbIX HE3aBUCMMbIX
npeankropos O ocTaéTca akTyasbHbIM [0 HACTOALLErO BPEMEHH.

LLENb UCCNEQOBAHUA

MOWCK CTaTUCTMYECKM 3HAUMMbIX HE3aBUCUMbIX GAKTOPOB pPUCKa
pa3euTua OMM y NaUMEHTOB C YPreHTHOW XMPYprudeckon abaomu-
Ha/IbHOM NaToN0rneN.

MATEPUAN U METOADbI

Ha 6a3ax kadenpbl aHECTE3VONOTUN U PEAHUMATONOMUM, TPAHC-
by31010TUKM M CKOPOI MeAMLMHCKOM NoMOLLM UHCTUTYTa HENpepbIB-

INTRODUCTION

The early postoperative period in patients with acute ab-
domen carries a high risk of developing systemic complications
[1-3]. This risk stems from both the surgical stress response and
the characteristics of the disease, the traumatic nature of the
intervention, underlying comorbidities, and other factors. Fur-
thermore, urgent surgical treatment itself raises the likelihood of
perioperative complications, including AKI. In one study involving
3474 patients, the urgency of the surgical intervention was identi-
fied as an independent risk factor for this complication [1].

According to various studies, AKI is among the most com-
mon complications in the early postoperative period for this
patient group [4-6]. Additionally, AKI serves as an independent
predictor of extended stays in intensive care units and prolonged
hospital stays, which increases treatment costs [7-9].

Often, the onset of AKl is linked to the development of Sys-
temic inflammatory response syndrome (SIRS), which impairs
perfusion and damages renal tubules. However, other risk factors
for AKI include the functional state of the kidneys and liver, pa-
tient age, and duration of hospital stay, among others [10, 11].

Undoubtedly, the risk of AKl is also affected by the type and
extent of the surgical intervention, as well as the extent and qual-
ity of conservative care in the early postoperative period [12, 13].
Therefore, these factors should be considered when planning sur-
gical interventions for patients at high risk of developing AKI.

Literature data include several studies that have attempted
to identify AKI at an early stage using biomarkers [14, 15]. Never-
theless, the sensitivity and specificity of these methods remain a
topic of discussion. Thus, the quest for reliable, independent pre-
dictors of AKI remains relevant today.

PURPOSE OF THE STUDY

To identify statistically significant independent risk factors
for the development of AKI in patients with acute abdomen.

METHODS

A cohort comparative study was conducted at the Depart-
ment of Anesthesiology and Resuscitation, Transfusiology and
Emergency Medical Care, Institute of Continuous Medical and
Pharmaceutical Education of Volgograd State Medical Univer-
sity, Volgograd, Russia. The study involved 300 patients who
underwent surgery for acute abdomen between January 2022
and August 2024 at the Volgograd Regional Clinical Hospital No.
1, the Clinical Hospital of Emergency Medical Care No. 15, and
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HOro MeaMLUMHCKOro 1 dapmalesTuyeckoro 06pasosaHus Boarorpaa-
CKOrO rOCYAapPCTBEHHOrO MEAMLIMHCKOTO YHMBEepCUTeTa NpoBeseHo
KOTOPTHOE CPaBHUTENIbHOE WCCNefoBaHWe. B uccnesoBaHve BKt-
yeHbl 300 nmaumeHToB, KOoTOpbIM € AHBapA 2022 no asryct 2024 rr.
npoBeseHbl CPOUHbIE XMPYPr1Yeckne BMeLaTeNnbCTBa Ha BproliHoM
nonocTn B Bonrorpaackoi 061acTHOM KAMHWYecKo 6onbHuLe, Knu-
HMYEeCKoW 6obHMLE CKOPO MeamUMHCKo nomowym Ne 15 r. Bonro-
rpasa n KanHuke Ne 1 BoarorpagcKoro rocyfapCTBEHHOrO MeanLUmH-
CKOrO YHUBepcUTeTa.

[lo npoBeaeHna uccnenoBaHua bbin onpeseneHbl KpUTepUn
BK/IOUEHUA U KPUTEPUM UCKNIOYeHUA. Bce nokasatenn usyvaembix
nepemeHHbIx 6biM nepeHeceHbl B Tabauuy Microsoft Excel — anek-
TPOHHYO 633y AaHHbIX.

Kputepuwu BkatoueHumA:

®  ypreHTHoe abLOMMWHA/NbHOE XMPYPrUYecKoe BMeLLaTesb-

CTBO;

®  NOCTyN/NeHWe NaumMeHTa B Nanaty MHTEHCUBHOM Tepanuu

nocne onepaumu;
e BO3pacT 60/1bHbIX 060MX NOMOB OT 18 NEeT 1 cTapLue.
Kputepum ncknioueHma:
®  [MarHOCTUYECKOE XMPYPrUYecKoe BMeLIaTeNnbCTBO,
®  [/MTeNbHOCTb MHTEHCUBHOM Tepanuu MeHee 48 4acos,
®  XpoHWyecKas BonesHb nouyek lll ctagmm u Bbile Ao onepa-
TWBHOIO BMELLATeNbCTBA,

®  KJIMHWUYECKME NPU3HAKM CUHAPOMA MOSMOPraHHOW Heao-
CTaTO4HOCTH, cencuca, Wwoka uav OMNM ao onepaTMBHOro
BMeLLaTeNbCTBa.

Bnok-cxema pacnpeseneHva naumMeHToB nokasaHa Ha puc. 1.

B COOTBETCTBMM C KPUTEPUAMM BK/IKOUYEHWUSA U UCKNIOUEHUA U3
aHann3a 6bINo UCKYEeHO 29 ciyyaes: y 8 6ObHBIX XMpYpruyeckoe
BMeLLATeNbCTBO OPaHUYMNOCh AUATHOCTUYECKMM 06BEMOM, ¥ 5 na-
LIMEHTOB BbIABNEHbI KAVHWYECKME NPU3HAKM CMHAPOMA NOAUOpPraH-
HOM HeAOCTAaTOYHOCTM U Y 16 BONbHLIX AUTENBHOCTb MHTEHCUBHOM
Tepanuu 6bina meHee 48 Yacos.

MepBUYHOM KOHEYHOM TOYKOM cunTanock passutue OMM, KoTo-
poe onpeaensnock No pesynsTatam KAMHUYECKOTO U 1abopaTopHOro
MOHUTOPMHra. OMNMM ycTaHaBAMBANOCh C Y4ETOM PEKOMEHAALMIA PYKO-
BOZCTBA NO KAMHKUYECKoM npakTuke KDIGO [16].

Puc. 1 br1ok-cxema pacnpedesneHus nayueHmos
Fig. 1 Patient distribution flowchart

\J

PAHHBIX JaHHbIX HE
Absence of data loss
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00 NaLMEHTOB C ypreHTHOM abA0MUHANIbHOM
XMpYpruyeckoil naronoruei
atients in need of emergent abdominal oper.

bHbIX BKNIOYEHbI B UCCNEAO!
atients were included in the

Clinic No. 1 at Volgograd State Medical University in Volgograd,
Russia.

Before initiating the study, inclusion and exclusion criteria
were established. All relevant study variables were recorded in a
Microsoft Excel spreadsheet, which served as the research data-
base.

Inclusion criteria:

e  Patients who underwent surgery for the acute abdo-

men

e Admitted to the intensive care unit post-surgery

e Aged 18 years or older, regardless of sex.

Exclusion criteria:

e  Patients who underwent diagnostic surgery

e  Patients with a length of stay in an intensive care unit

(ICU) of less than 48 hours.
e  Patients with preoperative chronic kidney disease stage
Il or higher

e Patients who exhibited clinical signs of multiple organ

failure syndrome, sepsis, shock, or AKI preoperatively.

The flow chart depicting patient distribution is shown in Fig. 1.

In line with the inclusion and exclusion criteria, 29 cases
were excluded from the analysis. Specifically, in 8 patients, sur-
gical interventions were limited to diagnostic procedures. In 5
patients, clinical signs of multiple organ failure syndrome were
observed, and in 16 patients, the length of stay in an ICU was less
than 48 hours.

The primary endpoint of the study was the development
of AKI, which was determined through clinical and laboratory
monitoring. AKI was defined according to the recommendations
outlined in the KDIGO 2012 Clinical Practice Guideline for Acute
Kidney Injury [16].

All patients were divided into comparison groups. The main
group (Group 1) consisted of 189 patients whose early postoper-
ative period was complicated by AKI. The control group (Group 2)
included 82 patients without AKI.

Protocols of combined general anesthesia management
included the use of both inhalation and intravenous anesthetic

VEHTOB 6blIM UCKAIOY
A0BAHUA COMNACHO KPUTE|
BKIIIOHEHVIR/MCKIIlO‘leHMﬂ

atients were excluded fro
ccording to inclusion/ex
criteria

LLIeHUIA NPOTOKONA He
ence of protocol violati

1 60/1bHbIX NPOAHANN3UPOB!
JaHHble

from 271 patients were anal
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Bce maumeHTbl Bbin pacnpeseneHbl NO rpynnam CPaBHEHWA.
B ocHosHyto rpynny (I rpynny) BkatodeHbl 6oabHble (n=189), y KoTo-
pbIX PaHHWI NocneonepaLMoHHbIi Nepunog, ocnoxHunca OMM, B KOH-
TponbHyto rpynny (Il rpynna) — naumeHTbl (n=82) 6e3 3Toro nocneone-
PaLMOHHOIO OCNOXHEHMA.

Mpn KOMBMHWMPOBAHHOM aHecTe3UM WUCMNONb30BAAN HEWHra-
NALUMOHHBIE U MHTaNALMOHHbIE 0BLMe aHEeCTETUKM, NPU TOTasIbHOM
BHYTPUBEHHOM aHECTe3WUM — HEMHIANALMOHHbIE 0bLLMe aHECTETUKM,
a npw COYETaHHOW aHecTe3nn — obLUMe aHECTETUKM (MHFANALMOHHbIE
U/MNW HEMHTANALMOHHBIE) U TPYAHYIO 3NUAYPANbHYIO aHANbIesuto.

Y BCEX NauMeHTOB 6bl1I0 NOly4EHO MUCbMEHHOe UHGOPMMPO-
BaHHOE COIIacue Ha y4acTue B 4aHHOM UCCe0BaHUM U NYBMKaLMIO
MONYYEHHbIX Pe3yNbTaTOB.

Cratuctnyeckas obpaboTka KOAMYECTBEHHBIX M HOMUHA/bHDBIX
nepemMeHHbIX NpoBeaeHa ¢ UCnoab3oBaHMem nporpammbl SPSS 26.0
(IBM Corp, Armonk, NY, USA). Bce KonnyecTBeHHble Nokasatenu npo-
BEPAANCb Ha COOTBETCTBME 3aKOHY HOPMANbHOMO pacrnpegeneHma ¢
nomoLLbio Kputepua Konmoroposa-CMUpHOBA € nonpasKoi Junnu-
edopca. KonnuectBeHHble AaHHbIE C HOPMabHbBIM pacnpeseneHmem
OMWCbIBA/INCb C NMOMOLLBIO CPEAHMUX 3HAYEHUI CO CTaHAAPTHbIM OT-
KnoHeHnem (M1SD), B cnyyae oTIMumMA OT HOPMasIbHOTO pacnpeaerne-
HUA — NOKa3aTeNAMMU MeANaHbl C MEKKBAPTUNbHBIM UHTEpBanom (Me
[Q1; Q3]). Mpu cpaBHEHMM HECBA3AHHBIX FPYMM MCMNONb30BaHbI t-KpK-
Tepuii CtbtogeHTa unm U-kputepuin MaHHa-YUTHU A8 KONMYECTBEH-
HbIX MepPeMeHHbIX U X MMpcoHa — ANA HOMUHAMbHBIX NOKa3aTenen.
C uenbto onpeaeneHuns YyBCTBUTENIbHOCTU M cneuudUyHOCTM Npume-
HEHMA MHTErpasbHbIX NePeMEHHbIX ANA NPorHo3nposaHusa OMM 6bin
nposeaéH ROC-aHanu3. na BbiABNEHNA HE3aBUCUMbIX NPEAUKTOPOB
OrM BbIYM CNANOCH CKOPPEKTUPOBAHHOE OTHOLLEHME LLIAHCOB C MOMO-
Wbl BMHAPHOTO JIOTUCTUYECKOTO PErPecCMOHHOrO aHanM3a, B KOTO-
PbIi BKAOYANNCH CTAaTUCTUYECKM 3HAUMMble NepemeHHble. Pasnnune
rpynn CPaBHEHMA CYNTANNCh CTAaTUCTUYECKM 3HaYMMbIMu Npu p<0,05.

PE3Y/NIbTATDI

B nepsyto Hegento nocneonepaupoHHoro nepmoga OMMN 66110
[MarHocTMpoBsaHo y 69,7% (189/271) naumentos, npu atom y 30,2%
(57/189) u3 Hux — Il cTagmu, uto noTpeb0oBaso NPoBeAEHUA 3aMeCT-
Te/IbHOW NOYeYHOI Tepanum (remogmadunsTpaLmm).

[lna onpeaeneHna cTaTMCTUYecKn 3HaummbIx npegmkropos ONMMN
6b1710 NPOAHANM3MPOBAHO BAUAHME XapaKTepa OCHOBHOTO 3abosieBa-
HUWA, BO3PacTa, Nosia, KOMopPBbUAHOro GoHa, NpPeaonepaLyoHHbIX Na-
60paTOPHbIX NMOKA3aTesNell, XapakTepa onepaTMBHOMO BMELLATE/bCTBA
M aHEeCTe3MON0TMYEeCcKOro Nocobus Ha YacToTy PasBUTHSA ITOTO OC/IOXK-
HeHusA.

Mpu aHanM3e BAUAHUA XapaKTepa OCHOBHOrO 3ab6oseBaHUA Ha
yacToty pa3suTua OMNM BbIACHEHO, YTO TO/ILKO Y MALMEHTOB C OCTPbLIM
KaNIbKYNE3HbIM  XONELMCTUTOM, OC/IOMKHEHHBIM XOJ€40X0UTHA3OM
N MEXaHWYEeCKOW KeNTyxXoW, Habnoganocb CTaTUCTUYECKM 3HAYM-
Moe nosbiueHne (77,9% (95/122) npotus 63,1% (94/149); x>=6,945,
p=0,008), a npu nepdopaTMBHOI A3BE XKeyaKa — 3HAUMMOE CHUXKe-
HUWe PUCKa Pa3BUTMA 3TOro ocioKHeHms (50,0% (15/30) npotue 72,2%
(174/241); ¥?=6,230, p=0,013), yem y 60/IbHbIX C APYrON YPreHTHOW
XMPYpPruyeckon natonorneit. Y naumeHToB CO 3/10KaYECTBEHHbIM HO-
BOOOPA30BaHMEM TO/ICTOM KULLKM, YLLEMNEHHOW MaxoBOMN TpbikKeln,
OC/I0KHEHHOM HEKPO30M TOHKOWM KMLLKM, U NMMIOPOCTEHO30M 3Hauw-
MOT0 pa3nnuuna He BbiasaeHo (p>0,05).

Kak nokasaHo B 1abn. 1, 8 OMM rpynne, no cpaBHeHMto ¢ 60nb-
HbIMW KOHTPOJ/IbHOW FpynMbl, CPeAHUI BO3PACT NaLueHToB bl CTa-
TUCTUYECKM 3HaUMMO Bbie (63,218,3 npotus 58,819,6 neT; t=3,879,
p<0,001). TaK:Ke 3HAUYMMO Yalle Y HWUX B NpeaonepaLmoHHbIi nepu-

agents, while total intravenous anesthesia involved only non-in-
halation general anesthetics. In the concomitant general anesthe-
sia approach, anesthetics (either inhalation and/or intravenous
were administered alongside thoracic epidural analgesia (TEA).

All patients provided written informed consent to partici-
pate in this study and to allow the publication of the results.

Statistical analysis of both quantitative and nominal vari-
ables was conducted using IBM Corp (2019) IBM SPSS Statistics
for Windows, version 26.0 (IBM Corp, Armonk, NY, USA). Quan-
titative indicators were tested for normal distribution using the
Lilliefors-corrected Kolmogorov-Smirnov test. For normally distrib-
uted quantitative data, mean values were reported with standard
deviation (M+SD); for non-normally distributed data, median val-
ues with interquartile range (Me [IQR]) were used. When compar-
ing unrelated groups, the Student's t-test or Mann-Whitney U-test
was applied for quantitative variables, while Pearson's x* test was
used for nominal variables. Receiver Operating Characteristic (ROC)
analysis was performed to evaluate the sensitivity and specificity
of integrating categorical and numerical variables in predicting AKI.
Additionally, independent predictors of AKI were identified using
binary logistic regression analysis, which included statistically sig-
nificant variables. Differences between the comparison groups
were considered statistically significant at p<0.05.

RESULTS

In the first postoperative week, AKI was diagnosed in 69.7%
of patients (189 out of 271). Of the total, 30.2% (57 out of 189)
were classified as stage Ill AKI, which required renal replacement
therapy such as hemodiafiltration.

To identify statistically significant predictors of AKI, we ana-
lyzed the impact of various factors, including comorbidities, age,
gender, preoperative laboratory parameters, type of surgical in-
tervention, and anesthetic care.

Our analysis revealed a significant increase in AKI incidence
among patients with acute calculous cholecystitis complicated by
choledocholithiasis and jaundice, with a rate of 77.9% (95 out of
122) compared to 63.1% (94 out of 149) in patients with other
urgent surgical conditions, excluding acute abdomen (x*=6.945,
p=0.008). Conversely, patients with a perforated gastric ulcer
demonstrated a significantly lower risk of developing AKI, at
50.0% (15 out of 30) compared to 72.2% (174 out of 241) for
those with other urgent surgical pathologies (x?=6.230, p=0.013).
In patients with malignant colon tumors, strangulated inguinal
hernias complicated by small intestinal necrosis, and pyloric ste-
nosis, we found no significant differences (p>0.05).

As shown in Table 1, the average age of patients in the AKI
group was significantly higher than that in the control group
(63.248.3 years vs. 58.8+9.6 years; t=3.879, p<0.001). Additional-
ly, those in the AKI group were more likely to have type 2 diabe-
tes mellitus (16.9% vs. 4.9%; x?=7.212, p=0.007), chronic kidney
disease (36.5% vs. 13.4%; x*=14.659, p<0.001), obesity (17.5%
vs. 7.3%; x?=4.776, p=0.029), or obstructive jaundice (39.7% vs.
11.0%; x?=22.034, p<0.001) preoperatively.

When evaluating overall health parameters, we found that
the AKI group had higher severity scores determined by The Se-
guential Organ Failure Assessment (SOFA) (U=6649.0; p=0.056), a
higher body mass index (BMI) (U=4764.5; p<0.001), and a great-
er 10-year risk of fatal cardiovascular events (CVEs) estimated
by SCORE model (U=2591.5; p< 0.001). In contrast, the GFR was
significantly lower in the AKI group (U=2277.0; p<0.001). Nota-
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Tabnuya 1 BausHue kKomopbudHo20 (hoHa, demo2paghuyeckux
U UHMe2pasbHbix nokazamenel Ha Yyacmomy pazsumus OF1

BospacrT, net

Age, years

My:KcKol non

Male gender

CaxapHbii guabet Il Tuna

Type 2 diabetes mellitus
XpoHuyecKas 0bCTPyKTMBHAA 60/1e3Hb NETKUX
Chronic obstructive pulmonary disease
Nwemnyeckasn bonesHb cepaLa
Coronary artery disease
[MnepToHUYeckas 60/1e3Hb

Arterial hypertension

XpoHwnyeckas 6onesHb noyek
Chronic kidney disease

OxxupeHue

Obesity

HKentyxa

Jaundice

LLIkana SOFA, 6annbl

SOFA score, points

CK® no Kokpodty-fonty, ma/muH
GFR, ml/min

NMT, kr/m?

BMI, kg/m?

10-neTHU pucK paTanbHbix CCO, %
10-year-old risk of fatal CVE, %

Table 1 The impact of comorbidities, demographic factors, and integrated

variables on AKl rates

Il rpynna
Group 2 P
n=82
63.248.3 58.89.6 (:3'3(,)271;)
80 (42.3%) 44 (53.7%) (;fgg;)
32 (16.9%) 4 (4.9%) (,?283_72;)
13 (6.9%) 7(8.5%) (;fg.g;)
57 (30.2%) 30 (36.6%) (;'33,321)
163 (86.2%) 72 (87.8%) (,2'35_81;)
69 (36.5%) 11 (13.4%) (;gfflesg)
33 (17.5%) 6(7.3%) (;'3:_3;2)
75 (39.7%) 9 (11.0%) (;22'22, E:;)
713; 8] 5[3;12] (3565(36:;;)
57 [52; 68] 80 [70; 93] (i?égg;;:)
24[22; 27] 22 [20; 24] ;L?;?L%:;)
705 9] 512 6] (<L?=gg;15)

MpumeyaHus: p — CTaTUCTUYECKasA 3HAYMMOCTb Pas/IMYmi NoKasaTesen rpynn cpasHeHus (* —no t-kputeputo CTblogeHTa; ** — no Kputepuio Xm-keagpar; *** —no kputepuio

MaHHa-YUTHK)

Notes: p — statistical significance of differences in the variables of the comparison groups (* —according to Student's t-test; ** —according to Chi-square test; *** —according

to Mann-Whitney test)

04, bbinv BepudMLMpPOBaHbI caxapHblid Avabert Il Tuna (16,9% npoTus
4,9%; x*=7,212, p=0,007) unun xpoHuuyeckas 6onesHb nouyek (36,5%
npotus 13,4%; x*=14,659, p<0,001), oxunpenue (17,5% npotvs 7,3%;
¥2=4,776, p=0,029) unn mexaHunuyeckas xentyxa (39,7% npotus 11,0%;
¥2=22,034, p<0,001).

Mpw pacyéTe MHTerpanbHbIX NEPEMEHHbIX AOKa3aHO, YTO Y UC-
cneayembix OMM rpynnbl 6bian 60€e BbICOKME NOKA3aTENN TAKECTU
cocTosHUA no wkane SOFA (U=6649,0; p=0,056), MHAEKC Maccbl Tena
(MUMT) (U=4764,5; p<0,001) n 10-neTHUiA puUcKk daTanbHbIX cepaey-
HO-COCYAMUCTbIX 0cnoXHeHuit (CCO) (SCORE) (U=2591,5; p<0,001), Ho
CTaTUCTMYECKM 3HAYMMO HUMKE — CKOPOCTb KyBOYKOBOM GpUAbTpaLMm
(CK®) (U=2277,0; p<0,001). B T0 ke Bpems, rpynmbl CpaBHeHUs Oblin
COM3MEPMMbI MO NOJY BKAKOYEHHBIX B HUX NALLMEHTOB, MO KONNYECTBY
60/IbHbIX C XPOHUYECKON 0BCTPYKTUBHOM B0NE3HBIO NEMKUX, ULLEMU-
YyecKoi 6onesHbto cepaLia v rmnepToHUYecKoin 60n1e3HbIo.

C uenblo onpeaeneHus YyBCTBUTENILHOCTM M CneumMdUyHOCTM
NPUMEHEHWA WMHTErpasbHbIX MEepeMeHHbIX AJA MPOrHO3MpPOoBaHUA
OnMn 6bin nposeaéH ROC-aHanws (puc. 2).

Mo pe3ynbTaTtam aHanM3a 6bi10 onpeaeneHo, yto ceasb OMMM ¢
npesonepauyoHHON TAXKECTbIO COCTOAHMA NaLMEHTOB bblia CTaTUCTH-
YeCKM HesHaumMmol (nnowaab nog ROC-Kpumeoii coctasuna 0,571+0,04
€ 95% M ot 0,501 go 0,641, p=0,063). Tak:Ke, HECMOTPA Ha 0bHapy-
JKEeHMe CTaTUCTUYECKM 3Haunmoi cesasn OMMM ¢ nokasatenamu 10-net-
Hero pucka datansHbix CCO u UMT (p<0,001), Mcnonb3oBaHME MX B
Kauectse npeamktopos OMNMM Mbl cuMTaem HewlenecoobpasHbiM 13-3a
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bly, both groups were similar in terms of patient gender and the
number of patients with chronic obstructive pulmonary disease,
ischemic heart disease, and hypertension.
ROC analysis was conducted to evaluate the sensitivity and
specificity across integrated variables in predicting AKI (Fig. 2).
Based on the analysis results, it was determined that the

ROC kpvsble | ROC curves

METOUYHUK KpUBOKH
10-neTHWiA puck CCO/
—10-year risk of CVE
08 (AUC=0,833)
—WMT | BMI (AUC=0,693)
——SOFA (AUC=0,571)
___OnopHas nnHus |
Reference line

YyBeTBUTENbHOCTE | Sensitivity

1 - CneumdmuHocTs / 1 - Specificity

W3 TOHATBHLIE CETMEHTL, CrEHEPHPOBAHHbIE CASANH

Puc. 2 ROC-kpussie caasu Of11 ¢ nokazamenamu 10-nemHezo
pucka pamaneHeix CCO, UMT u npedonepayuoHHOU Maxecmsbio
cocmosHus 6osnbHbix (SOFA)

Fig. 2 ROC curve for 10-year risk of fatal CVEs, BMI, and SOFA score in
predicting AKI
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MONYYEHHbIX HU3KMX NOKa3aTesNei YyBCTBUTENbHOCTU U cneundunyHo-
CTV 3TUX MeToa0B (69,5% v 78,2%, 65,1% 1 56,1%, COOTBETCTBEHHO).

B TO ke Bpems 6bina BbIABNEHA CTAaTUCTUYECKM 3HAUMMAn CBA3b
yacToTbl pa3suTusa ONMM ¢ npegonepaumoHHbIM ypoBHem CKD (puc. 3).

Mo pesynbTaTam aHanu3a H6b110 oNpeaeneHo, YTo NAOLLAAL Moz,
ROC-kpuBoit, cootsetcTBytowwein ceasu OMMM u nokasatensmm CKO,
coctaswam 0,918+0,01 ¢ 95% AU ot 0,885 go 0,950 (p<0,001). Mopo-
roBO€ 3HaYeHMe PacyETHOro pUCKa B ToUKe oTcedeHus (cut-off) Gbino
paBHO 69,0 Mn/MUH. Y 60abHbIX C NoKasatensamm CKP Huke storo
MOPOrOBOr0 3HAYeHMA MPOrHO3MPOBA/ICA BbICOKMI PUCK pPa3BUTUA
ONM. YyBCTBMTENBHOCTb M CNELMPUYHOCTb METoAA cocTaBuam 95,1%
1 81,0%, COOTBETCTBEHHO.

Takke B OMM rpynne no CPaBHEHUIO C KOHTPObHOWM rpynnom
OblIM CTAaTUCTUYECKM 3HAYMMO Bbllle NPeAonepaLMoHHbIe YPOBHU
KpeaTvHWHA U moYeBuHbI, 151,6+15,2 npotms 122,3£19,7 mkmonb/n
(t=12,028, p<0,001) 1 15,915,3 npotvs 11,243,0 mmonb/n (t=9,214,
p<0,001), COOTBETCTBEHHO.

YunTbiBaA MHEHME MHOMUX UCCNefoBaTeNei o Beayllen poau
NPOBOCNANNUTENbHBIX LUTOKMHOB B natoreHese OMM, 6bin npoBeaéH
CPaBHUTE/IbHbIM aHanW3 ypoBHeW ¢aKTopa HEeKposa OnyXonu asb-
da (PHO-a) n C-peaktsHoro 6eska (CPB) B rpynnax cpaBHEHMA 40
onepaTuMBHoro Bmeluatensctsa. B OMM rpynne npesonepauyoHHan
KoHueHTpauma ®HO-a (31,4+10,9 npotus 27,4£10,0 nr/mn; t=2,822,
p=0,005) u CPB (90,9+26,3 npotus 79,4+27,7 mr/n; t=3,237, p=0,001)
Oblna CTaTUCTMYECKM 3HAYMMO BbILE, YEM B KOHTPO/IbHOM rpynne.
TakKe, y NaLMEHTOB, Y KOTOPbIX PaHHWIA NOCNEONEPALMOHHbIN Nepu-
of, 6bin 0cnoXkHEH pasButvem OMM, BbIABNEH 6onee BbICOKWI npe-
[l0nepaLmMoHHbIi ypoBeHb WéNo4YHon docdaTasbl (57,5£20,1 npotus
36,3+10,4 E[/n; t=9,049, p<0,001) 1 ramma-rntoTamaTTpaHcnenT1aa-
3bl (61,7+21,4 npotus 48,4+13,2 E[/n; t=5,203, p<0,001).

CpaBHWTENbHbIV aHaNM3 YacToTbl pa3suTua ONM B 3aBUCUMOCTH
OT XapaKTepa OrnepaTMBHOIO BMeLIaTeIbCTBa U aHECTE3NOIOTMYECKO-
ro nocobus npeacrasneH B 1abn. 2.

Mo cpaBHEHWMIO C APYTMMU XMPYPTUYECKMMU BMELLIATENbCTBAMM,
CTaTUCTMYECKM 3HAYMMOE NOBbILUEHME YacToTbl pa3suTua OMM 6b110
OTMeYeHo Tosbko nocne X3/XNT (77,8% npotus 63,8%; x>=4,530,
p=0,034). Mocne BbiNnonHeHUs MK (MM peseKuMM TONCTOTO OTAena
KuwweyHwuKa), P 1 I'C ¢ PTK pasanune rpynn cpaBHeHUs Bbino cTatu-
CTUYECKM He3HauYMMbIM (p>0,05). CTaTUCTUYECKM 3HAUMMOE MNOoBbILLe-
Hue yactotbl OMMN nocne X3/XIT 6bi10 AOKA3aHO M NpW BUHAPHOM
cpaBHeHun ¢ TKI n PXK (72,8% npoTue 55,0% (x?=2,740, p=0,098) n
77,8% npotuB 63,8% (x*=4,530, p=0,034), COOTBETCTBEHHO.

Mpu aHanu3e pesynbTaToB NPUMEHEHMUA Pa3/INYHbIX BUAOB aHe-
CTE3MON0TMYECKMX NOCOBUI He BbI0 BbIABNEHO CTAaTUCTUYECKU 3HAUM-
MOTO CHUXEHMA pycKa pasanumna ONM (p>0,05). Ho nocne BbinosHeHwWs
COYETaHHOW aHECTE3NM 3TO OC/IOMKHEHME ObINI0 AMArHOCTUPOBAHO pexke
-y 64,3% NaLMeHTOB — N0 CPAaBHEHMIO C KOMOMHUPOBAHHOM aHecTe3w-
el (75,5%) 1 ToTaNbHOM BHYTPUBEHHOI aHecTe3unel (75,0%).

TakKe [0Ka3aHO, YTO OTCPOYKA FrOCMUTANN3ALLMM NALMEHTOB C
YPreHTHOW abA0MMHaNbHON NAaTONOTMEN CTAaTUCTUYECKM 3HAYMMO MO-
BblWwana puck OMM. Mpu rocnmTanmsaumm 60/bHbIX B NEPBbIE CYTKM
3aboneBaHNsA 3TO OCNOKHEHME AMArHOCTMPOBaHO Yy 58,9% (89/151)
NaUMEeHTOB, Ha 2-3 CyTKM — Yy 76,5% (65/85) 60/1bHbIX, NO3Ke 72 Yacos
—8100,0% (35/35) HabmtogeHuit (x>=25,357, df=2, p<0,001).

[na BblYMCNEHMA CKOPPEKTUPOBAHHOMO OTHOLUEHMA LWAHCOB
Ka)XX[,0ro M3 CTaTUCTUYECKM 3HaUYMMbIX NpeavkTopos ONMMM 6bin BbINoON-
HeH BUMHAPHBIV IOTUCTUYECKUI PETPECCUOHHBIV aHanu3 (Tabn. 3).

MpeactaBneHHan B Tabn. 3 OrMCTUYECKAA PErpeccoHHas Mo-
[leNb ABNANACH CTAaTUCTUYECKM 3HaYMMON (x2=246,835, df=8, p<0,001).
Ha ocHoBaHWM 3HaueHu R-kBagpaTa Hagenbkepkeca, mofenb onpe-
denana 84,6% oucnepcumn BepoatHocTH passutua OMM. Cratuctuye-

Puc. 3 ROC-kpusas cesa3u Orl1 ¢ yposHem CHUMEHUs
npedonepauyuoHHol CK® (no Kokpogpmy-lfonmy)

Fig. 3 ROC curve for preoperative GFR in predicting AKI

o ROC kpueble | ROC curves

YyscTBUTENBHOCT | Sensitivity

1 - Cneundmynoctb [ 1 - Specificity

[IWaroNan Wtz CerMENT, CrenspUpoBaNHbE CASAMA

relationship between AKI and the preoperative severity of co-
morbidities was statistically insignificant. The area under the ROC
curve was 0.571+0.04, with a 95% confidence interval ranging
from 0.501 to 0.641 (p=0.063). Moreover, although a statistically
significant relationship was identified between AKI and both the
10-year risk of fatal CVEs and BMI (p<0.001), we believe it is in-
appropriate to use these factors as predictors of AKI because of
their low sensitivity and specificity (69.5% and 78.2% for CVEs,
and 65.1% and 56.1% for BMI, respectively).

In contrast, a statistically significant relationship was found
between the incidence of AKI and preoperative GFR (see Fig. 3).

Based on the analysis results, it was determined that the
area under the ROC curve, indicating the relationship between
AKI rates and GFR values, was 0.918+0.01, with a 95% confidence
interval ranging from 0.885 to 0.950 (p<0.001). The calculated
risk threshold at the cut-off point was 69.0 ml/min. Patients with
GFR values below this threshold were predicted to have a high
risk of developing AKI. The sensitivity and specificity of this meth-
od were 95.1% and 81.0%, respectively.

In the AKI group, preoperative levels of creatinine and urea
were statistically significantly higher compared to the control
group: 151.6+15.2 versus 122.3+19.7 umol/I (t=12.028, p<0.001)
for creatinine, and 15.9+5.3 versus 11.243.0 mmol/| (t=9.214,
p<0.001) for urea.

Considering the view of many researchers regarding the
prominent role of proinflammatory cytokines in the pathogenesis
of AKI, a comparative analysis of the preoperative levels of TNF-a
and CRP was conducted in both comparison groups. In the AKI
group, the preoperative levels of TNF-a were significantly higher
at 31.4+10.9 pg/ml compared to 27.4+10.0 pg/ml in the control
group (t=2.822, p=0.005). Similarly, the preoperative CRP levels
were higher in the AKI group (90.9+26.3 mg/l) compared to the
control group (79.4+27.7 mg/l) (t=3.237, p=0.001). Additionally,
in patients whose early postoperative period was complicated by
the development of AKI, elevated preoperative levels of alkaline
phosphatase (57.5+20.1 versus 36.3+10.4 U/l; t=9.049, p<0.001)
and gamma-glutamyl transpeptidase (61.7+21.4 versus 48.4+13.2
U/l; t=5.203, p<0.001) were observed.

A comparative analysis of the incidence of AKI based on the
type of surgical intervention and anesthetic care is presented in
Table 2.

When comparing different surgical interventions, a statisti-
cally significant increase in the incidence of AKI was observed only
after CCE with CLT, with rates of 77.8% versus 63.8% (x*=4.530,
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Tabnuya 2 CpasHumessHbIl aHanuz yacmomel passumua OFM1
8 308UCUMOCMU OM XAPAKMEPA 0NePamuUBHO20 BMEWAmensemaa
U aHecme3uos02u4ecko2o nocobus

Table 2 The impact of the type of surgical
intervention and anesthetic care on AK| rates

Pazsutue OMNMN/The incidence of AKI

Mpu gaHHOM gelicTBUMU
With this action

Mpu BCcex ocTanbHbIX P
With all other actions

OnepaTMBHOE BMELLATeNbCTBO
Surgical intervention

Femukonaktomms (FKJ)/ pesekums TONACTON KMLWKK 11 (55.0%) 123 (72.8%) 0.098
Hemicolectomy/colon resection (HCE/CR) (n=20) (n=169) (x3=2.740)
XoneuncTaktomus, xonegoxonutotromms (X3/X1T) 74 (77.8%) 60 (63.8%) 0.034
Cholecystectomy, choledocholithotomy (CCE/CLT) (n=95) (n=94) (x*=4.530)
Pesekuus skenyaka (PX) 34 (61.8%) 100 (74.6%) 0.079
Gastric resection (n=55) (n=134) (x*=3.101)
pbixkeceueHme (I'C), peseKkums TOHKOM KULWKK (PTK) 15 (78.9%) 119 (70.0%) 0.403
Herniotomy, small bowel resection (HT/SBR) (n=19) (n=170) (6=0.702)*
AHecTe3nonoruyeckoe nocobue
Anesthetic manual
KombuHMpoBaHHan aHecTe3us 34 (75.5%) 99 (68.7%) 0.383
Combined anesthesia (n=45) (n=144) (x*=0.762)
ToTanbHaA BHYTPUMBEHHAA aHecTe3nn 45 (75.0%) 88 (68.2%) 0.342
Total intravenous anesthesia (n=60) (n=129) (x*=0.904)
CoyeTaHHasA aHecTe3uA 54 (64.3%) 79 (75.2%) 0.102
Concomitant anesthesia with epidural analgesia (n=84) (n=105) (x?=2.685)

MpumeyaHue: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3nYMiA NoKasaTtenei mexay konndectsom OOM Npu KOHKPETHOM AeiCTBUM B OT/IuMe OT Konmuyectsa OO Bo Bcex
0CTa/IbHbIX CyYasnX (Mo KpuTeputo Xu-KBaapat aas Tabauy, 2x2; * — no kputepuio duiepa)
Note: p — statistical significance of the difference in the incidence of AKI associated with a specific action compared to its incidence in all other cases (according to the Chi-

square test for 2x2 tables; * — according to Fisher’s exact test)

CKM 3HaYMMble 3HAYEHMA CKOPPEKTMPOBAHHbLIX OTHOLIEHWIA LIAHCOB,
COOTBETCTBYHOLLMX 3IKCMOHEHTAM PErpecCMOHHbIX KO3OOULMEHTOB,
6b111 NonyyYeHbl AN Bo3pacTta, CKD 1 Hanmuma mexaHUYecKowm Kenty-
XM L0 XMPYPruyeckoro BMeLLaTenbCTaa. [Npu Bospacte naupeHTa crap-
we 60 net nam yposHe CKP ot 69,0 Ma/MUH 1 HUXKe BeposTHOCTb OMN
nosblWwanack B 2,5 pasza u B 4,4 pasa, COOTBETCTBEHHO. TaKKe y nauu-
€HTOB C MEXaHWUYECKOM KEeNTYXOM PUCK Pa3BUTMA STOTO OCNOXKHEHNSA
yBenmunanca B 2,8 pasa. Hannuve y naumeHTa OXXMpeHns, npegone-
PaLMOHHbIE YPOBHM KPEaTUHMHA, MOYEBMHBI U NPOBOCMANNUTENbHbIX
umToKMHOB (PHO-a 1 CPB) B AaHHOW MOAEAMN BbIAN CTaTUCTUYECKU
He3HauMmbImK (p>0,05). CneundnyHOCTb M YyBCTBUTENBHOCTL MOZe-
v coctasunn 85,4% n 95,8%, COOTBETCTBEHHO.

Ha ocHoBe Nosly4eHHbIX Pe3ynbTaToB K HE3aBUCMMbIM NPEAUK-
Topam OfM y NauMeHTOB C ypreHTHOW abAoMUHANLHOW XMpyprude-
CKOV NaTonorneit MOXKHO OTHECTM BO3pacT cTaplue 60 net, npeaone-
paLMOHHbI ypoBeHb CK® oT 69,0 MA/MUH 1 HUXKE, a TaKKe Hanuume
y 601bHOTO MEXaHWMYECKOW EeNTyXU.

OBCYXOEHUE

Kak nokasaHo Bbllle, y MaLMEeHTOB C YpreHTHoW abaoMMHab-
HOW XMPYPruyecKkoi NaTosornelt BbIABNEHO MHOXECTBO Aemorpadu-
YECKUX U KNMHUYECKMX GAKTOPOB, CTaTUCTUHECKM 3HAUYMMO MOBbILLAtO-
WMX pucK pa3suTusa OMM. BepoAaTHOCTb Pa3BUTHA STOTO OC/OMKHEHUA
B paHHeM Noc/eonepaLMoHHOM nepuoae bbina 3HAUMMO Bbile Npu
BepudMKaLMM Y NaLMeHTOB caxapHoro auabeta Il Tvna, HayaibHbIX
CTaZM XPOHWUYECKOW BONE3HN MOYEK, OXKUPEHWUA NN MEXAHUYECKOW
KeNTyxu. 370, Ha Haw B3msAg, O6blN0 CBA3AHO C HEGATOMPUATHBIMM
GYHKUMOHANbHBIMM 1 MOPDONOMMYECKUMM U3MEHEHUAMM B CEPAEY-
HO-COCYZIMCTON CUCTEMe, COMPOBOMKAAIOWMMUCA, B TOM YUC/e, Ha-
pyweHvamy nepdysnm noYek U yMeHbLEHUEM WX aAanTaLyMOHHbIX
BO3MOKHOCTEMN.
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p=0.034). In contrast, there were no statistically significant differ-
ences in AKI rates following HCE/CR, GR, and HT/SBR, as p-values
were greater than 0.05. A significant increase in AKI rates was also
noted after CCE/CLT when compared in binary terms with both
HCE/GR and GR, showing rates of 72.8% versus 55.0% (x?=2.740,
p=0.098) and 77.8% versus 63.8% (x>=4.530, p=0.034), respectively.

In the analysis of various anesthetic techniques, no statisti-
cally significant reductions in the risk of AKI rates were detected
(p>0.05). However, patients who underwent concomitant anes-
thesia experienced a lower frequency of complications, with AKI
diagnosed in 64.3% compared to 75.5% for combined anesthesia
and 75.0% for total intravenous anesthesia.

Furthermore, the timing of hospitalization for patients with
an acute abdomen was shown to impact the risk of AKI signifi-
cantly. Those admitted within the first 24 hours had an AKI rate of
58.9% (89 out of 151), while rates increased to 76.5% (65 out of 85)
for hospitalizations on the 2-3 day and reached 100.0% (35 out of
35) for those admitted after 72 hours (x>=25.357, df=2, p<0.001).

Finally, a binary logistic regression analysis was conducted
to calculate the adjusted odds ratios for each statistically signifi-
cant predictor of AKI (see Table 3).

The logistic regression model shown in Table 3 was statis-
tically significant (x?=246.835, df=8, p<0.001). According to the
Nagelkerke R-squared values, the model explained 84.6% of the
variance in the probability of AKI. The analysis revealed statisti-
cally significant adjusted odds ratios for age, GFR, and obstructive
jaundice preoperatively. Specifically, in patients over 60 years of
age or those with a GFR of 69.0 ml/min or lower, the probability
of developing AKI increased by 2.5 times and 4.4 times, respec-
tively. Furthermore, patients with obstructive jaundice faced a
2.8 times greater risk of developing AKI. In contrast, factors such
as obesity, preoperative levels of creatinine, urea, and proinflam-
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Tabnauya 3 Modens seposmHocmu passumus OFIT npu ypeeHmHoU
aboomuHaneHol xupypaudyeckoli namosoauu

B SD

Bospact>60 net
Age>60 years 0908 el
CK®d<69,0 ma/muH
GFR<69.0 ml/min 1482 0-239
OXunpeHue
Obesity 0503 i
HKentyxa

/ 1.027 0.171
Jaundice
Kpeaturiuk, MKr/n -0.204 0.048
Creatinine, pcg/!
MoueBuHa, mr/n -0.089 0.021
Urea, mg/!
®HO-a, nr/mn
TNF-a, pg/ml 0070 0059
CPE, mr/n
R, me/l 0.048 0.028
KoHcTtaHTa
Constant o879 o

AHanorvyHble pesynbTaTbl GbLIM MOMYYEHbl U APYTUMU UCCIe-
fosatenamu. Tak, B OAHOM M3 WUCCNELOBaHWM K daKkTopam pucka
passutma OMMN 6blin OTHECEHbI caxapHblii anaber Il Tuna, cepaey-
HO-COCYAMCTble 3260/1€BaHUA U KNIMHUYECKME NPU3HAKM NEYEHOUYHOM
HezocTaTouHOCTM [4]. B apyrom meTa-aHanuse 37 uccnefoBaHuii cae-
NaH BbIBOZ, O TOM, YTO JOCTOBEPHOE NOBbILLEHWNE PUCKA PA3BUTUA 3TO-
ro OCNIOXHEHUA Hab0AANOCh Y NauueHToB co CKD Huke 60 Ma/MuH,
C NOBbILIEHHbIM YPOBHEM a30Ta MOYEBUHbI, C CaXxapHbim auabeTom Il
TWNA, XPOHUYeCKoW 60Ne3HbIO NOYeK B aHaMHe3e, XPOHUYECKoM cep-
JeyHol HegocTaTouHOCTbIO [10]. Bcé 310 noaTBepKAaeT KatoyeByto
ponb GYHKLMOHANBbHOTO COCTOAHWUA CEpPAEYHO-COCYAUCTON CUCTEMbI
B pucke OMM. Ha 3To yKasbiBaeT U TOT GaKT, YTo y BO/bHbIX, BKKO-
YEHHbIX B Halle MCCneoBaHWeE, Y KOTOPbIX BblI10 AMArHOCTUPOBAHO
OnnN, Habntogancs 6onee BbICOKMI 10-neTHUI puck dpatanbHbix CCO
(SCORE).

TakKe B Hallem MCcCnegoBaHMM MOKa3aHo, YTO Y MALMEHTOB C
0C/NI0KHEHHbIM OMM nocneonepauyoHHbIM Neproaom bbiin ucxod-
HO BblLLUE YPOBHM MPOBOCMANUTE/bHBIX LLUTOKUHOB — MApPKEPOB CUH-
[pOMa CUCTEMHOrO BOCMANUTEIbHOrO 0TBeTa. Posib 3TOr0 cMHApPOMa
B natoreHese ONM 6bina AoKasaHa M B NybAUKaLMAX APYrUX aBTOPOB
[1-3,13].

Ho pna BbiABneHUA He3aBUCMMbIX GaKTOPOB pUCKA Obln Bbi-
NOJIHEH NIOFUCTUYECKUI PErPECCUOHHDIN aHau3, B MOAENb KOTOPOro
6blAM BKAOYEHbI CTAaTUCTUMYECKM 3HauuMMble daKTopbl pucka. B pe-
3ynbTaTe BblN0 AOKA3aHO, YTO K He3aBUCUMbIM npeaukTopam ONM y
MaLMeHTOB C YPreHTHOW XMpPYypryeckon abLomnHanbHOM naTonornem
HeobxoaMMo OTHECTM BO3pacT cTaplue 60 net, yposeHb CKP meHee
69,0 MN/MWH 1 Hannure Y 6ONBHOTO MEXaHUYECKOM KenTyxu.

OrpaHuuyeHus uccnepoBaHuA. 1A WMPOKOTO BHeApPEeHWA B
KNMHWYECKYI0 MPAKTUKY Y Hallero UCCnefoBaHWA eCTb onpenenéH-
Hble OrpaHUYeHus. Bo-nepBblX, OHO 6bI10 BbINOIHEHO B OAHOM pe-
TMOHe, BO-BTOPbIX, OHO BK/IOYANO Pe3y/ibTaTbl edeHUs HONbHbIX C
OrpaHUYeHHbIM CMEKTPOM YPreHTHbIX XMPYPrUYecKUX BMeLLIATeNbCTB,
B-TPETbMX, He MPUMEHANACh PaHAOMM3aUMA. [1A NOATBEPKAEHUA
NOJyYeHHbIX Pe3yNbTaToB M MOBbILUEHUA BAaJMAHOCTUM HEOBXOAMMO

Table 3 Determination of AKI risk factors by logistic regression
analysis in patients with acute abdomen

MepemeHHble B ypaBHEHUU
Variables in the equation

e wm A

9.782 0.002 2.472 1.10-6.39
13.487 <0.001 4.402 1.25-21.22
0.265 0.607 1.657 0.24-11.33
10.894 0.001 2.793 1.67-15.29
1.290 0.298 0.815 0.74-1.18
0.769 0.381 0.915 0.75-1.12
1.416 0.234 1.072 0.96-1.20
2.980 0.084 1.049 0.99-1.11
6.106 0.013 971.654

matory cytokines (TNF-a and CRP) were not statistically signifi-
cant in this model (p>0.05). The model's specificity and sensitivity
were 85.4% and 95.8%, respectively.

Based on these findings, the independent predictors of AKI
in patients with acute abdomen include age over 60 years, a pre-
operative GFR of 69.0 ml/min or lower, and obstructive jaundice.

DiIScusSION

As shown above, in patients with acute abdomen, many
demographic and clinical factors have been identified that sig-
nificantly increase the risk of AKI. These include type 2 diabe-
tes mellitus, early stages of chronic kidney disease, obesity, and
obstructive jaundice. These comorbidities are associated with
unfavorable functional and morphological changes in the cardio-
vascular system (CVS), which are accompanied by impaired renal
perfusion and a decrease in adaptive capabilities.

Other researchers obtained similar results. In one study,
type 2 diabetes mellitus, cardiovascular diseases, and clinical
signs of liver failure were identified as risk factors for developing
AKI [4]. Another meta-analysis comprising 37 studies conclud-
ed that a significant increase in the risk of this complication was
observed in patients with a GFR below 60 ml/min, alongside ele-
vated levels of urea nitrogen, type 2 diabetes mellitus, a history
of chronic kidney disease, and chronic heart failure [10]. All this
confirms the key role of the CVS functional state in the risk of de-
veloping AKI. This finding is further supported by the fact that the
patients in our study who were diagnosed with AKI had a higher
10-year risk of fatal CVEs estimated by the SCORE model.

Our study also demonstrated that patients with complicat-
ed AKI during the postoperative period initially had higher levels
of proinflammatory cytokines, which are markers of systemic
inflammatory response syndrome (SIRS). The role of SIRS in the
pathogenesis of AKI has been established in publications by other
authors [1-3, 13].
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nposeaeHne 60s1bLWOro MHOrIoLeHTPOBOro pPaHAOMU3NPOBAHHOIO
KIMHNYECKOro nccnenosaHuA.

3AKNIOYEHUE

Mpu ypreHTHON XMpypryeckoin abaoM1MHaNbHOM NAaTONOTUN He-
33aBUCMMbIMK MPEAMKTOpPaMK nocneonepauuoHHoro ONMM saenstoTca
Bo3pacr crapue 60 nert, yposeHb CKP meHee 69,0 Ma1/MUH 1 Hannune
Yy NaLMeHTa MEXaHUYECKOW KENTYXU.

To identify independent risk factors, a logistic regression
analysis was conducted, which included statistically significant
risk factors. As a result, it was proven that independent predictors
of AKI in patients with acute abdomen include age over 60 years,
a GFR of less than 69.0 ml/min, and obstructive jaundice.

Limitations of the study. Our study has some limitations
that may affect its broader application in clinical practice. First, it
was conducted in a single region. Second, it focused on a limited
range of urgent surgical interventions. Third, we did not use ran-
domization in our design. To verify our findings and enhance their
validity, it is essential to conduct a large multicenter randomized
clinical trial.

CONCLUSION
In cases of acute abdomen, the independent predictors of

postoperative AKl include age of over 60 years, a GFR level below
69.0 ml/min, and obstructive jaundice.
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