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AAS UUTYBAHHS:

PE3IOME

AxTtyanbHicTb. 3rigHo 3 Il MixxHapogHum KoHceHcycoMm (Sepsis-3), cencuc BusHava-
€TbCA SK 3arpo3nuBa A1 XUTTH OpraHHa AMCHYHKLA, CNPUYMHEHA HEKOHTPOIb-
OBaHO BIAMOBIAAI0 YPAXXEHOrO OpraHiaMy Ha HOBY iH(EKLilo, a CEeNnTUYHWUIA LLOK —
SIK MOB’SA3aHMI i3 CEMNCUCOM CTaH, AKUA XapakTepu3yeTbCs PO3BUTKOM LIMPKYNATOPHOI
HeJOCTaTHOCTI, WO CYMNPOBOMAKYETbCSA apTepianbHO  TMOTEH3IE, NakTaTeMieto
Ta noTpebye NigTPMMKM PIiBHA apTepianbHOrO TUCKY 3a [OMOMOIol Ba3onpecopis.
HesBaxatoun Ha nporpec y AiarHocTuui Ta NiKyBaHHI Cencucy y nauieHTiB 3 iHTpa-
abaoMiHanbHUMK  iHPEeKUisMY, BiH MPOAOBXKYE 3anuaTUCsl OCHOBHOK MPUYUHOK
CMEepPTHOCTI MauieHTIB Yy BiaAiNeHHAX HeBiaKNagHOi LONOMOMU B yCbOMY CBITi.

Meta po6oTM — BM3HAYMTW 3AATHICTL [HAEKCY CRiBBIAHOWEHHA HenTpodinis
fo anbbyminy (IHA) nepen onepadieto NpOrHo3yBaTh TAXKICTb abgomiHanbHoro cen-
cucy Ta 30-AeHHY CMEepTHICTb y MauieHTiB i3 JOOPOSKICHOK Ta 3MOSIKICHOK HeTpaBs-
MaTU4HO nepdopadieto NiBoi MONOBUHM TOBCTOT KULLIKA.

Martepianu Ta metogmn. Lle peTpocnekTtuBHe, mepexpecHe AOCNiAKEHHHA, B SKOMY
npoaHanisoBaHo 117 icTopii xBOpO6 NauieHTIB Pi3HMX BIKOBMX rpyn i3 CEncucom,
CnpuYnHeHMM nepdpopadieto TOBCTOI KMLLKKM, SiKi Oynu rocniTani3oBaHi Ta npoonepo-
BaHi 3 ciyHa 2014 poky Ao 6GepesHs 2024 poky. [ns ouiHIOBaHHA AiarHOCTUYHOT
3Hauywocti IHA y nporHosyBaHHi TsxkkocTi cencucy i 30-A€HHOI neTanbHOCTI npo-
BefeHo aHania ROC-kpmBux Giomapkepa, BKMOYAYM BU3HAYEHHHA OMNTUMANbHUX
NoporiB BIACIKAHHSA | MOB’A3aHMX 3 HUMK cneumndivHOCTI Ta vyTnmBocTi. 3B’A30k IHA,
TSKKOCTI cencucy i Tuny nepdpopadii 3 30-4eHHMM nepiogoM CMepPTHOCTI A0CHiAXy-
BanyM 3a [JOMOMOrOK aHanidy BWKMBAHOCTI, IO BKIOYANO MOPIBHAHHA KPUBKX
Kannana—Mariepa, a Takox po3pobneHHs i aHania perpeciHnx moaenew NponopLiiHnX
pu3ukiB Kokca. MixrpynoBi MOPIBHSAHHSA KifIbKICHUX XapakTepuCTUK AOCHiAXKyBaHWUX
nauieHTiB B 3aNeXHOCTI Bifi HASBHOCTI Y HUX CEMTUYHOIO LLUOKY i pe3ynbsTaTy NiKyBaHHS
NPOBOAUMM 3 BUMKOPWUCTAHHAM HemnapaMeTPpUYHWUX KPUTEPIiB ANA He3anexHuX BUMIpIB
(Kpackena—Yonnica i MaHHa—YiTHi). CTaTUCTUYHY 3HAYyLLiCTb 3B’A3KIB MK AKICHUMM
nokasHWKaMmn JOCHIMKEHHS OLiHIOBanNu Ha niacTasi KpUTepito 2 i BiHOLEHHS LLAHCIB.
Pesynbratn. OTpumani pesynsraty nokasanu, wo IHA mae BUCOKY rapHy NpoOrHOCTWY-
HY LiHHICTb Y BU3HAYeHHI TSHXKKOCTI cencucy. [po Le cBiguMno BUCOKE 3HAYEHHsT NMoLLi
nin ROC-kpueoto (AUC=0,948, 95% [1=(0,882—-1,013), p=2,309%x104'<0,05). Byno
NPOAEMOHCTPOBaHO, WO PO3BUTOK CEMTUYHOTO LUOKY MOXHAa nepeadayntn 3a 3Ha-
yeHHaM IHA o onepadii, WwWo He nepeBuwlye 22,1, npy YOMY OOCArarOTbCA HaNBULLI
MoxnuBi crneundivHicte (93,4%) i yytnueicTb (92,3%). Ak npeaukTop 30-AeHHOT
CMepTHOCTi Ha Hawux gaHumx IHA Takox noka3aB edeKTUBHICTb. MakcumanbHi
cneumndivHICTb | YyTNMBICTL MPOrHO3Y NETanbHOrO HacniaKy Jocaranucs npy noporo-
BOMY 3HayeHHi IHA 23,8 i craHoBunm 77,1 i 78,7% BignosigHo (AUC=0,862, 95%
[1=(0,786-0,919), p=6,072x10-2<0,05). Takox Gyno NpPoAEMOHCTPOBAHO BiACYTHICTb
CTaTUCTUYHO 3HAYYLLOro 3B’A3Ky MiXK TMMOM nepdopadii Ta pesynsrataMmu NiKyBaHHS
nauienTiB (2= 0,00493, p = 0,944 > 0,05), ane gaHi HalWOro JOCNIAKEHHS MigTBEpP-
avnn Buwy 30-O4eHHy neTanbHICTh Y NauieHTiB Ha nepdopauiio TOBCTOI KMWLLKM
NP HAssBHOCTi CENTUYHOTO LLIOKY, MOPIBHAHO 3 XBOPUMW Ha CEMNcuc.

BucHoBku. CniBBigHOLWEHHA HEWTPOdiniB A0 anbbymiHiB Byno BU3HAYEHO SK TOYHWN
i HagiHui Giomapkep [ANs NPOrHO3YBaHHA TSXKKOCTI abaomiHanbHOro  cencucy.
CneundpivHicTe biomapkepa crtaHoBuna 93,4%, uvytnueictb — 92,3%, a 3HayeHHs
BiAcikaHHA — 22,1 onsa cTpatudikauii nauieHTiB 3 cenTuyHMM LWOKOM. Lle Giomapkep
OyB BW3HAYEHWU TakoX SK Baxknveui npeamktop 30-A4eHHOI CMepTHOCTI mpyu 06ox
Tunax nepdopadii 3 nnoweto nig ROC-kpueoto AUC=0,862. lMpoTe UiHHICTb LibOro
nokasHuka Ans NPOrHO3yBaHHS NeTanbHOCTI Oyna Aelio HWXYOol, HiX Ans BU3Ha-
YEeHHs1 cenTuyHoro LWoky. Kpim Toro, aHani3 perpecinHux mopenen Kokca nokasas,
wo BnmmB IHA Ha BmxuBaHHA OyB Oinbll BMpaXeHUM Yy NauieHTIB 3i 3MOSKICHO
nepdopadieto TOBCTOI KULKW. Y nauieHTiB 3 A0OposkicHOW nepdopadieio ToBCTOl
KALKW MoZenb MpOAEMOHCTpyBana 3afoBifibHYy BIiAMNOBIQHICTE BXiOHUM  OaHWUM.
Mpn ubOMy HasBHiICTb abo BiACYTHICTb CEMTUYHOTO LLOKY HE BMNivBana Ha BVDKMBaHHS
Liei kaTeropii mauieHTiB. Pe3ynbratv OOCMiKEHHS nokasanu, Lo iCHye BUCOKO3Ha-
yywmn 3’30k Mk IHA i TsbkkicTiO cencucy, WO [03BOMSiE NPUNYCTUTK, WO Len
MOKa3HUK Moxe ByTu MpOCTUM MPOTHOCTUYHWM iHCTPYMEHTOM AN BU3HAYEHHS TSX-
KOCTi cencucy [0 OnepaTUBHOTO BTPyYaHHSA. 3peLuToro, cTpatudikauis nauieHTiB
3a CTyrneHeM TSPKKOCTI cencucy nepep orepauieto Moxe Mpu3BeCcTU A0 MOKpaLleHHS
KNiHIYHNX pe3ynbTaTiB AN LUMX NaLlieHTiB.

Kpueopyuko I.A., JlypiH L.A., bonko B.B., ®aycto KateHa, Captenni Maccimo, KokoniHi ®enepiko, IBaHoBa HO.B.,
lpamatiok C.M., No6Goiiko K.M., HeccoHoBa M.M., KHuriH M.B. 3MiHa cniBBigHOLWEHHA HENTpodiniB Ao anbbyMiHy
3anexHo Big TSPKKOCTI abooMiHanbHOrO Cencucy Yy XBOpWMX Ha [OOPOsiKiCHY Ta  3MosikicHYy HeTpaBMaTUuHy
nepdpopadito niBoro BiaAiny TOBCTOI KNWKWN. YkpaiHCbkuli padionoaiyHuli ma oHkonoaidyHul xypHarn. 2024. T. 32. Ne 3.
C. 299-320. DOI: https://doi.org/10.46879/ukroj.3.2024.299-320
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ABSTRACT

Background. According to the Third International Consensus (Sepsis-3), sepsis is
defined as a life-threatening organ dysfunction caused by an uncontrolled response
of the affected organism to a new infection, and septic shock as a sepsis-related
condition characterized by the development of circulatory failure accompanied by
arterial hypotension, with lactatemia and requiring maintenance of blood pressure
with vasopressors. Despite progress in diagnosing and treating sepsis in patients
with intra-abdominal infections, it continues to be the leading cause of mortality among
patients in emergency departments worldwide.

Purpose — the objective of this study was to ascertain the capacity of the neutrophil-
to-albumin ratio (NAR) before surgery to predict the severity of abdominal sepsis
and 30-day mortality in patients with benign and malignant non-traumatic perforation
left side of the colon.

Methods. This was a retrospective, cross-sectional study that analyzed 117 patients
of different age groups with sepsis caused by colon perforation who were hospitalized
and operated on from January 2014 to March 2024. To evaluate the diagnostic value
of INA in predicting sepsis severity and 30-day mortality, we analyzed the biomarker’s
ROC curves, including the determination of optimal cut-off thresholds and associated
specificity and sensitivity. The association of INA, sepsis severity, and perforation
type with 30-day mortality was investigated using survival analysis, including the
comparison of Kaplan—Meier curves and the development and analysis of Cox pro-
portional hazards regression models. Comparisons between groups of study patients
concerning quantitative characteristics were conducted, with the presence of septic
shock and treatment outcome serving as the independent variables. This was done
using nonparametric criteria for independent measurements, specifically the
Kruskal-Wallis and Mann—-Whitney tests. The statistical significance of the relation-
ships between the qualitative indicators of the study was assessed based on
the 2 criterion and the odds ratio.

Results. The results demonstrated that the INR has a high prognostic value in
determining the severity of sepsis. This was evidenced by a high value of the area
under the ROC curve (AUC = 0.948, p = 2, 309x10*' < 0.05, 95% CI = 0.882—-1.013).
It has been demonstrated that the development of septic shock can be predicted
by a preoperative INA value not exceeding 22.1, with the highest possible speci-
ficity (93.4%) and sensitivity (92.3%). The INA was also found to be an effective
predictor of 30-day mortality in our data. The optimal INA threshold for mortality
prediction was 23.8, with a specificity of 77.1 and sensitivity of 78.7% (AUC = 0.862,
p =6,072 x10-2 < 0.05, 95% CI = 0.786-0.919). Furthermore, no statistically significant
association was observed between the type of perforation and patient outcomes
(3% = 0.00493, p = 0.944, p > 0.05). However, our study did confirm higher 30-day
mortality in patients with colonic perforation in the presence of septic shock compared
to patients with sepsis.

Conclusions. The neutrophil-to-albumin ratio has been identified as an accurate
and reliable biomarker for predicting the severity of abdominal sepsis. The biomarker
demonstrated a specificity of 93.4%, a sensitivity of 92.3%, and a cut-off value of 22.1
for stratifying patients with septic shock. Furthermore, this biomarker was identified
as an important predictor of 30-day mortality in both types of perforation, with an area
under the ROC curve (AUC) of 0.862. Nevertheless, the value of this indicator for
predicting mortality was somewhat lower than for determining septic shock.
Furthermore, the results of the Cox regression analysis indicated that the impact
of IA on survival was more pronounced in patients with malignant colon perforation.
In patients with benign colon perforation, the model demonstrated a satisfactory fit
to the input data. The presence or absence of septic shock did not influence the
survival of patients in this category. The findings of the study indicated a significant
correlation between INA and sepsis severity, suggesting that this indicator may serve
as a straightforward prognostic tool for determining the severity of sepsis before
surgery. Ultimately, the stratification of patients according to the severity of sepsis
before surgery may lead to improved clinical outcomes for these patients.
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BCTYN

HesBaxatoun Ha nporpec y giarHocTuui Ta nikyBaHHi
cencucy y nauieHTiB 3 iHTpaabgomiHanbHUMK iHdeKui-
amu (lAl), BiH NPOAOBXYE 3anMLLIATUCA OCHOBHOIO MpUYK-
HOK CMEPTHOCTI NauieHTiB Y BigAiNeHHAX HeBigKNagHoi
ponomoru B ycbomy cBiTi [1]. KinbkicTe cmepTeln Big cen-
CWCY 3HaxoOMTbLCH B TAKOMY X fianasoHi, 9K i Big iHdapk-
Ty miokapga [2]. Cencuc — KPUTUYHWIA CTaH, WO Xapak-
TEPU3YETLCA AMCPErYMsALIEld CMCTEMHOMO 3ananeHHs,
3annWaETbCa CEpPNO3HOK NpobrnemMoro Anst CyyacHoi
MeOuuuHM Ta rnobanbHoK NpPobrnemMold OXOPOHW 3[0-
poB’s. Munboknii BNNMB CENCUCY K Ha BPOMKEHWN, Tak
i Ha aganToBaHMIM iIMYHITET YacTO NPM3BOAUTL 40 CUCTEM-
HUX posnagie. PekomeHaauii 2016 poky nepeBu3Ha4mnm
Cencuc Ak «3arposnmey AN XUTTA ANCHYHKLiO opraHa
BHACNiAOK HeperynboBaHOi BIiAMOBiAi Ha iHdekuiloy,
Lo 3MiHWMMO Niaxig 0O [iarHOCTMKKM Ta MOro fikyBaHHS [3].

3a paHumu LleHTpy 3 kOHTpomio Ta npodinakTuku
3aXBOPIOBaHb, CEMCUC LLIOPOKY ypaxye 1,7 MnH nogen
y Cnonyyenux LUtatax, wo pobutb MOro HangopoX4mMm
3aXBOPIOBAHHSM, OCKiMbKM rocnitanisauis Ta keanidiko-
BaHUN JOMMA4 KOWTYOTh NpMbnNn3Ho 62 minbapau gona-
piB Ha pik. Li umdpn gemMoHCTpyoTb HaraneHy notpedy
B edeKkTMBHUX cTpaTeriax npodinakTvky Ta nikyBaHHS
Anst 6opoTbbu 3 UMM CMepTenbHUM cTaHoM [4, 5].

EdektuBHe nikyBaHHA ycknagHeHux IAl notpebye
paHHBbOrO PO3Mi3HaBaHHSA, afeKBaTHOrO KOHTPOMIO OXe-
pena iHdekuii, BigNoBigHOI aHTMMIKPOOHOI Tepanii, koM-
neHcadii gisionoriyHMx posnagis, WO CnocTepirarTbes
y XBOPWUX 3a AOMOMOrOK iHTEHCMBHOI Teparnii, Ta onTu-
MarnbHOro XipypriyHoro nigxogy. BupiwanbHe 3HayeHHs
Ma€ MpPOrHo3 TSXKKOCTI cencucy Ao onepadii Ta nicng-
onepauinHux ycknagHeHb. OcTaHHiMM pokamu 6yno
onyonikoBaHO [eKinbka pekoMeHaaui, Lo OnuCylTb
nikysaHHsa ycknagHenux |Al [6-12]. Li pekomeHpauii
OXOMIOBaNM OCHOBHI NMPUHUMMW AiarHOCTUKK, [xXepern
KOHTPONIO Axepena iHdpekuii Ta npuHumnis BMGopy aHTu-
OioTVKIB, @ TaKoX MiKyBaHHSA CEncucy, i 3aCTOCOBYIOTLCS
B ycboMmy cBiTi [13—15]. NonepeaHbo, Hamn 6yno po3pob-
NIeHO MoJenb MPOrHo3y paHHbOI CMEPTHOCTI nicns
onepadii 3 ypaxyBaHHAM TakuxX MapaMeTpiB: CUCTOMIY-
HWA apTepianbHUA TUCK, abaomiHanbHWUI NepdysinHUN
THUCK, naktat i C-peakTMBHWMIA Ginok, ski gocnigxysanu
npyv HaOXOMPKEHHi, yepe3 72 rogvHu nicrs onepawuii Ta
NPOTAroM yCbOro nepiogy nikyBaHHA 3a noTtpeboto [16].
MokpaweHHs igeHTUdikauii Ta cTpatudikauii nauieHTiB
3 |Al go onepauii, a TakoX MPOrHO3yBaHHs yCKragHeHb
y nicnsionepauiiHoMy nepiogi Ta iHauBigyanisauia niky-
BaHHS MOX€ 3HW3MTW piBeHb CMepTHOCTI. B gaHun vac
Ans uiei MeTn BUKOPUCTOBYHTbCHA pi3Hi Biomapkepwu
Ta LWKanu OLiHKN TSXKKOCTI. Ak Bigomo, HenTpodinu Bigi-
rparoTb KIHOYOBY POfb Yy BPOMKEHIN KMITUHHIA IMYHHIN
cucTemi. [locnigxeHHs NOCTIHO AeMOHCTPYIOTb Koperns-
Lil0 MK paHHIM MigBULEHHSAM KiNbKOCTi HeWTpodinis
i MOCUNEHHAM TSXKKOCTI cencucy. [ligpaxyHok nepude-

ment of surgical technologies for diagnosis and
treatment of diseases and injuries of the digestive
system using hybrid (open and minimally invasive) op-
erations», state registration number: 0119U002909,
code: STI: 76.29.39, applied, period for performance:

2019-2023, led by Doctor of Medical Sciences,
Professor V.M. Lisovyi.
INTRODUCTION

Despite progress in diagnosing and treating sep-
sis in patients with intra-abdominal infections (lAl),
it continues to be the leading cause of mortality among
patients in emergency departments worldwide [1].
The number of deaths from sepsis is in the same range
as from myocardial infarction [2]. Sepsis, a critical
condition characterized by deregulated systemic inflam-
mation, remains a significant challenge in modern
medicine and a global health concern. The profound
effect of sepsis on both innate and adaptive immunity
often results in systemic disorders. The 2016 guidelines
redefined sepsis as a «life-threatening organ dys-
function resulting from an unregulated response to
infection», which changed the approach to the diagnosis
and treatment of this condition [3].

According to the Centers for Disease Control and
Prevention, sepsis affects 1.7 million people in the United
States each year, making it the most expensive disease
with hospitalization and skilled nursing care costs
approximately $62 billion annually. These figures demon-
strate the urgent need for effective prevention and treat-
ment strategies to combat this deadly condition [4, 5].

The effective treatment of complicated IAl requires
early recognition, adequate source control, appropriate
antimicrobial therapy, rapid physiological stabilization
with intensive care, and an optimal surgical approach.
It is crucial to predict mortality and postoperative
complications. Several guidelines have been published
in recent years describing IAl treatment [6—12]. These
guidelines covered basic principles of diagnosis, source
control, and antibiotic selection, as well as treatment
of sepsis, and are applicable worldwide [13-15].
A model to predict early mortality was developed
taking into account the following parameters: systolic
blood pressure, abdominal perfusion pressure, lactate
and CRP which were studied on admission, 72 hours
after surgery, and during the entire period of on-demand
treatment [16]. Enhancing the identification and treat-
ment of patients with IAl can significantly reduce mortality
rates. Currently, various biomarkers and severity scores
are employed for this purpose. Neutrophils play a pivotal
role in the innate cellular immune system. Studies have
consistently demonstrated a correlation between early
neutrophil count elevation and increased severity of
sepsis. Peripheral leukocyte counts, including neutro-
phils, represent a straightforward and accessible method
for the detection of inflammation [17, 18]. Albumin is
the most important blood protein that is synthesized
in the liver. It is present in the cytoplasm of cells, serum,
lymph, plasma and cerebrospinal fluid. Albumin plays
a pivotal role in maintaining the exchange of water
between the blood and the interstitial space, and acts
as an antioxidant and immunomodulator. Additionally,
albumin performs an essential detoxification function.
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PUYHUX NEeNKOUMTIB, Yy TOMY uMCni HenTpooinis, €
NPoCTUM i OOCTYNHMM METOAOM BWSIBMIEHHS 3anarneH-
Hs [17, 18]. AnbbymiH — HanBaXknuMBILMIA Binok KpoBi,
SIKMA CUHTE3YETbCA B NeviHui. BiH npucyTHin y yutonnasmi
KNiTMH, cupoBaTui, niMdi, nnasmi Ta CNMHHOMOS3KOBIN
piovHi. AnbOyMmiH Bifirpae knYoBy ponb Yy NigTpPUMLI
06MiHy BOAM MiX KpPOB'HO Ta iHTEpCTMLianbHUM NpOCTO-
pOM, a TaKOX Ai€ Ik aHTUOKCMAAHT Ta iIMyHOMOAYNATOp.
Kpim Toro, anbbyMiH BMKOHYE BaKnvBY AETOKCUKALiNHY
dyHKUito, BiH B3aemogie 3 rigpodobHUMN Mornekynamu
€HOOTOKCUHIB, CNpUsitouM X BUBEOEHHIO 3 OpraHiamy
LUMASIXOM 3MiHM KOHbOpMaLii MOro Monekynu. Y KOHTEeKCTi
cerncucy HU3bKi piBHi anbOyMiHy MOXYTb CBiAYUTU NPO CUC-
TeMHe 3anarneHHs Ta CUHAPOM KaninsgpHoro BUTOKy [19].
BaxnuBo Bia3HauMTH, WO piBeHb anbOyMiHy € HagiiHUM
He3aneXHUM NpeavKToOpoM NEeTanbHOCTI y NalieHTiB 3 Lun-
pPO30M MeYiHKM, FOCTPUM iLUEeMIYHUM iHCYNBTOM i cencu-
com. Kpim Toro, y xBopux Ha |Al cnocTtepiraeTbCs 3HUXKEH-
Hs1 BUpOONeHHs anbOyMmiHy Ta MOPYLUEHHS renaToLento-
napHoi  gyHkuii [20-22], TomMy anbbymiH nnasuvm e
HagiiHUM NPEANKTOPOM CMEPTHOCTI 3 MPUNHATHOK AUC-
KPUMiHALLIHOK MOTYXXHICTIO Ta XOPOLUMM KanibpyBaHHSIM.

Byno npoaeMoHCTpoBaHo, LLO rinoansbymiHeMisi 3Hay-
HOKO Mipoto noB'a3aHa i3 30-4eHHOK feTanbHICTIO Big
yCiX MpUYMH Yy rocnitanizoBaHux nauieHTiB [23]. Y cBiThi
UMX 3HaXiZoK MU NPOMOHYEMO FinoTe3y Npo Te, Lo OCKifb-
K1 anbbymiH 3MiHIOE peakuito HenTpodinis nNpu cencuci,
CniBBIgHOLIEHHS HENTpodiniB A0 anbOymiHy Moxe ByTu
3HaYyLLMM NPEeOUKTOPOM TSKKOCTI Ta pesynbraty niky-
BaHHA abmomiHanbHoro cencucy. Paniwe 6yno npoge-
MOHCTPOBaHO, WO CniBBigHOWEHHS HenTpodinis Oo
anbbymiHy € HafiHMM NPeguKTOPOM MPOrHO3y y nawi-
€HTIB i3 pi3HMMK 3axBOPIOBAHHAMM, BKMKOYAKYM 3M0-
SIKICHI  NMYXJNIMHKW, TOCTPE YPaXKEHHS HUPOK, CENTUYHWIA
WOK i KapgioreHHun wok [24—26]. CniBBiAHOLEHHS
HenTpoinie A0 anbbymiHy TakoX NiATBEPOXKEHO sIK
HagiNHWIA OiarHOCTUYHUIA MapKep CroHTaHHOro GakTe-
pianbHOro MNepuTOHITY | npegukTop nepdopadii npu
roctpoMy aneHauumuTi [27, 28]. Ha cborogHiwHin aeHb
oOHe [OOCNiOXKEHHs He BMBYaNo BUMKOPUCTAHHSI ChiB-
BiOHOLWEHHS HeTpodiniB A0 anbbyMiHy Sk MokasHuka
Ona AOiarHOCTUKM TSXKKOCTI cencucy 3 goonepauinHim
NpOrHo3yBaHHAM nicnsionepauiiHoi CMepPTHOCTI.

Meta po6otu — 3'sicyBatu 3gaTHictb IHA nepen
onepauielo  MPOrHo3yBaTh TSXKKICTb  abgoMiHanbHOro
cencucy Ta 30-4eHHy neTanbHICTb Y NauieHTiB i3 o6po-
SKICHOK Ta 3MOSKICHOK HeTpaBMaTMYHOW nepdpopadieto
niBOI NOMOBUHM TOBCTOI KMLLKW.

MATEPIAAU TA METOAU AOCAIAXEHHSA

347 nauieHTiB 3 nepdopauieto TOBCTOI KWULIKW Ta
cencucom 6ynu oujiHeHi ANA BKIOYEHHST B AOCHIAXEHHS,
117 3 HMX BiOMOBIZaANM KPUTEpPISIM BKIOYEHHST (puc. 1).
XBopi npoxoaunu nikyBaHHA B [epaBHii ycTaHOBI
«IHCTUTYT 3aranbHOI Ta HeBigknagHoi Xipyprii iMeHi
B.T. 3aviueBa HauioHanbHoi akagemii Megu4HMX Hayk
YkpaiHn»  (goroBip Npo  HaykoBe  CMiBpPOOITHMLTBO
Ne 05/01-23-H Big 05 ciyHa 2023 p.) Ta KomyHanbHoro
3aKnagy OXOpPOHW 300poB’st XapkiBCbKoi obnacHoi paauv
«ObnacHa KniHiYHa nikapHsi» NpoTsirom 24 roguH nicns
rocnitanisauii y BigAineHHa HesigknagHol Aonomoru
3 npuBody cerncucy abo CenTMYHOro LUOKY, BigmnoBigHO
no kputepiiB Sepsis-3, 3a nepiog 3 ciyHa 2014 po
bepesHsa 2024 p.

Albumin interacts with hydrophobic molecules of endo-
toxins, promoting their elimination from the body by
altering the conformation of its molecule. In the context
of sepsis, low albumin levels may be indicative of
systemic inflammation and capillary leak syndrome [19].
It is important to note that albumin level is a reliable
independent predictor of mortality in patients with liver
cirrhosis, acute ischemic stroke and sepsis. Furthermore,
patients with IAl have decreased albumin production
and impaired hepatocellular function [20-22]. Plasma
albumin is a reliable predictor of mortality with acceptable
discriminatory power and good calibration.

Hypoalbuminemia has been demonstrated to be
significantly associated with 30-day all-cause mortality
in hospitalized patients [23]. In light of these findings,
we propose the hypothesis that as albumin modifies the
neutrophil response in sepsis, the neutrophil-to-albumin
ratio may be a significant predictor of the severity and
outcome of treatment of abdominal sepsis. It was pre-
viously demonstrated that a neutrophil-to-albumin ratio
had been a reliable predictor of prognosis in patients
with various diseases, including malignancy, acute kidney
injury, septic shock, and cardiogenic shock [24-26].
A neutrophil-to-albumin ratio has also been validated
as a reliable diagnostic marker for spontaneous bacterial
peritonitis and a predictor of perforation in acute appen-
dicitis [27, 28]. To date, no study has investigated the
use of a neutrophil-to-albumin ratio as an indicator for
diagnosing of severity of the sepsis with preoperative
prediction of postoperative mortality.

Objective — of this study was to ascertain the capa-
city of the NAR before surgery to predict the severity
of abdominal sepsis and 30-day mortality in patients
with benign and malignant non-traumatic perforation
left side of the colon.

MATERIALS AND METHODS

A total of 347 patients with colon perforation and
sepsis were evaluated for inclusion in the study. Of these,
117 met the inclusion criteria (Fig. 1). Patients were
treated at the State Institution «V.T. Zaitcev Institute
of General and Emergency Surgery of the National
Academy of Medical Sciences of Ukraine» and the
Municipal non-profit enterprise of the Kharkiv Regional
Council «Regional Clinical Hospital» within 24 hours
of admission to the emergency department for sepsis,
according to the Sepsis-3 criteria [3], between
January 2014 and March 2024.

OpuwuriHanbHi 4oCnigpKeHHSs

303

Original research



YKpaiHCbKWI pagionoriyHniA Ta OHKONOTiYHWA >ypHar. 2024. T. 32. Ne 3. C. 299-320
Ukrainian journal of radiology and oncology. 2024;32(3):299-320

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

wo 6ynwu eigibpaHi 3 apxisy
A total of 347 patients were reviewed
in the database with abdominal sepsis

347 icTopiv xBopob nayieHTis 3 abaomiHaneHWM Cencrucom,

BUKINIOYEHI XBopi
P 3 TaBMOIO TOBCTOI KULWIKW = 56

excluded with colon injury = 56
> 3 nepdopayieo TOBCTOI KULLIKK

Ta Ha U1po3 nediHkn = 12

117 xBopux, AKMX Byno BKNIOYEHO A0 AOCNIAMEHHA
The remaining 117 patients were included in the study

excluded with colon perforation
and liver cirrhosis = 12
P WO OTPUMYBaNK NonepeaHbLo

aHTubiotnkn = 16
patients receiving antibiotics prior

to hospitalization = 16

Xeopi Ha foBposAkicHy
nepdopadito = 49
Patients with benign
colon perforation = 49

XBopi Ha 3noAKicHY
nepcopauio = 68
Patients with malignant
colon perforation = 68

P Ha iHeKUio M'AKUX TKaHWH = 14
patients with soft tissue infections = 14
P Ti, YTO BigMOBWNUCE BpaTtu y4yacTb
y gocnigxeHHi = 15
patients who did not consent to

I participate in the study = 15

I
l |

CENTHUYHWMIA WOoK = 12 cencuc = 54
septic shock = 12 sepsis =54

cencuc = 37
sepsis = 37

CENTUYHWI WOoK = 14
septic shock = 14

BignoeigHo ao knacudikauii Cencue-3, npuitHaTtoi y 2016 p. [3]
In accordance with classification outlined in the
Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3)

[JAMA. 2016;315(8):801-10]

Puc. 1. [u3aiiH gocnigykeHHs naujieHTiB
Fig. 1. The study design for the patient

[MepBUHHOIO KIHLEBOK TOYKOK [OCHiAXKeHHs Oyno
BM3Ha4yeHHs npuagaTtHocti IHA gna  ouiHKM  TSKKOCTI
cencucy y nauieHTiB A0 onepalii; BTOPUHHOK KiHLIEBOIO
Toukoto Oyna 30-geHHa nicngonepadiiHa neTanbHICTb
y XBOpUX Ha AOOposikicCHY Ta 3nosikicHy nepdpopadito
niBOi MOMOBMHM TOBCTOI KWLUKW Ta BMKOHAHOK Y HMX
onepauieto aptmana. KpuTtepii BuknodeHHs 6ynu
YiTKO BW3HAYeHi i BKMNOYanu nonepegHe 3acTOCyBaHHS
aHTUGIOTMKIB OO0 rocniTanisauii, a TakoX nauieHTiB i3
cepueBolo abo HMPKOBOK HEOOCTaTHICTIO, LMPOTUYHUM
abo Ty6epKynbO3HMM acLUMTOM, remMaTonoriYHUMM 3axBo-
PIOBaHHSAMU, ayTOIMYHHUMW NOPYLLUEHHAMU Ta BTOPUHHUM
BakTepianbHUM NEPUTOHITOM BHACNIAOK MONEepeaHbol
onepauii. lMauieHTn 6ynu posnogineHi Ha ABi rpynu:
3 pobposikicHoo nepdopalieto TOBCTOI kuwkm (49 naui-
€HTIB) Ta 3i 3MnoskicHO nepdopauieto TOBCTOI KULLKK
(68 nauieHTiB). 3rogom nauieHTiB po3ginunu Ha Agi nig-
rpynun 3anexHo Bid TSHKKOCTI cencucy (nauieHTtu i3 cen-
CMCOM i Maui€eHTN 3 CEeNTUYHUM LUOKOM) Y KOXHIN rpyni
naudienTiB. Lle Oyno 3pobneHo 3 METOK MNomnerweHHs
MOPIBHAHHA Ta aHanidy Q[OoCnigKyBaHWX MOKa3HWKIB.
Ycim nauieHTam 6yno nposedeHo NOBHMI 36ip aHaMHesy,
isukanbHe 0GCTEXEHHSA Ta YnbTpa3BYKOBE OOCHIAXKEH-
HSi opraHiB YepeBHOI MOPOXHWHW, 3a HeobxigHOCTi —
TpudasHa komm'iotepHa Tomorpadia (KT). KinbkicTb
HenTpodinis Ta piBeHb anbbymiHy B KpOBi peecTpyBanu
Npv HaOXOMXEHHI Ta nig Yac nikyBaHHA. Po3paxoByBanu
iHOEKC CniBBiAHOLEHHS HEWTpOooinie A0 anbbymiHy (IHA)
SIK BiOHOLUEHHS BiacoTka HenTpodinie 4o piBHA anbby-
MiHy (r/an) B cupoBatui KpoBi Ta BW3Ha4yanu piBHi
BiiCikaHHS1 Ha OCHOBI MPOrHO3Y TSHKKOCTI Cencucy Ta npor-
HO30BaHOi netanbHocTi. [MauieHTam Oyno npoBegeHo
KOMMMeKCHe 0BCTEXEHHS, AKe BKINoYarno OuiHKy eHOOoreH-
HOI IHTOKCMKaLii, TAXKOCTI CTaHy Ta pi3HUX pi3ionoriyHmnx
napametpis. Lle cucToniyHMn apTtepianbHUN  TUCK,
OouiHKa TSDKKOCTI cencucy 3a wkanamu Sequential
Organ Failure Assessment (SOFA) ta World Society

The primary objective of the study was to ascertain
the suitability of the INA score to assess the severity
of sepsis in patients before surgery; the secondary
endpoint was 30-day postoperative mortality in patients
with benign and malignant perforation of the left side
of the colon and Hartmann’s operation. The secondary
endpoint was 30-day postoperative mortality in patients
with benign and malignant left colon perforation and
Hartmann’s surgery. The exclusion criteria were clearly
defined and included prior antibiotic use before hospi-
talization, as well as patients with heart or renal failure,
cirrhotic or tuberculosis ascites, hematological disease,
autoimmune disorders, and secondary bacterial perito-
nitis from previous surgery. The patients were divided
into two groups: those with benign colon perforation
(49 patients in total) and those with malignant colon
perforation (68 patients in total). Subsequently, patients
were classified into two subgroups, based on the seve-
rity of sepsis (patients with sepsis and patients with
septic shock), in each group of patients. This was done
to facilitate comparison and analysis of the investigated
indicators. All patients underwent a comprehensive
medical history, physical examination, and abdominal
ultrasound examination, with the option of a three-phase
computed tomography (CT) scan if necessary. The num-
ber of neutrophils and blood albumin levels were
recorded at the time of admission and throughout
treatment. The neutrophil-to-albumin ratio (NAR) was
calculated as the ratio of the percentage of neutrophils
to the serum albumin level (g/dL). Cut-off levels were
determined based on the prediction of sepsis severity and
predicted mortality. A comprehensive examination was
conducted on all patients, which included an assess-
ment of endogenous intoxication, the severity of the
condition, and various physiological parameters.
These included systolic blood pressure, the assessment
of sepsis severity is conducted according to the
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of Emergency Surgery (WSES), iHoekc komMopb6igHocCTi
YapnbcoH (CCl), kinbkictb nevkountis (WBC), piBeHb
reMornobiHy, reMaToKpUT KpPOBI, KiNbKiCTb TpoMOGOUMTIB,
naktar, npokanbuutoHiH (MKT), KpeaTuHiH KpoBi, 3ararnb-
HWIA GinipyGiH Ta MiXkHapogHe HopmarnisoBaHe BiHO-
weHHs (MHB). TMNoka3Hukn 6ynu oTpuMMaHi Ha OCHOBI
BXiOHUX OaHWX, OTPUMaHUX MpPOTAroMm 24 roguH nicns
rocnitanisauii y BigaineHHs iHTeHcMBHOI Tepanii. Biacotok
HelTpodiniB BU3Ha4Yanu 3a AOMOMOro aBTOMAaTUYHOrO
NPOTOYHOrO UUTOhryopuMeTpa, a piBeHb anbbymiHy —
3a gornomoroto GioximiyHoro aHanisatopa. [Micnsionepa-
LiMHI yCKNaAHEeHHsi peecTpyBanu 3rigHo 3 knacudikauieto
Clavien—Dindo, 3 ypaxyBaHHsAM |lIb—V cTyneHis [29].

Mpu cratuctmyHomy aHanisi gaHux AoChigKeHHSs
BMKOPUCTaHO AoBip4y iMOBipHICTb 95%. Po3noain kinbkic-
HUX MOKa3HWKIB y rpynax AOCNIMKEHHS NepeBipeHo Ha
HOpManbHICTb 3a gonomoroi Kputepito Lanipo—Yinka.
Ockinbkn mMamxe B yCiX BMNagkax pos3nodin Biaxunsascs
Bil HOpMarnbHOro, onuc AaHnx HagaHo y sumsai Me [IQR],
ne Me — wmegiaHa, IQR — MiXKBapTURNBLHUA po3max,
a MiXKrpynoBi MOPIBHAHHS MPOBOAMIMN 3 BUKOPWUCTAHHSAM
aucnepcinHoro aHanidy Kpackena—Yonnica (gns 4otu-
pbOX rpyn gocnigxeHHs) i kpuTtepito MaHHa—YiTHI
(Mpn NapHUX NOPIBHAHHAX). ONUC SIKICHUX MOKa3HWKIB
HagaHo y Burnagi abcontoTHMx (n) i BigHOCHMX (%) YyacToT
3 ix posipunmn iHTepBanamu (95% [l). OgHoBUMIpHI
Tabnuui YacToT aHanisyBanucs 3a JOMOMOIol KpUTEpIito
x? MipcoHa; BigHOCHI YacToTu MopiBHIOBaNuUcs 3a Aono-
MOrot0 Z-KpUTEepito Ans ABOX NPONopLUin, KU € y3aranb-
HEHHsIM KpuTepito CTbloaeHTa Ha BUNagok GiHoMianbHOro
posnoginy. Npyv BU3HaYeHHi CTATUCTUYHOI 3HaYyLLOCTI
3B’A3KIB MK SKICHUMW 3MiHHUMW aHanisyBanu iX ABo-
BXOJOBI Tabnuui cnpspKeHOCTi 3 BUKOPUCTAHHSIM KpuTe-
pito x2 3 nonpaskot €iTca. Bnnue Tuny nepdopadii
Ta CENTUYHOTO LLOKY Ha pesynbTar fikyBaHHs OLiHoBanm
Ha niacTasi BigHOLWeHHs waHcis (BLL).

OuiHloBaHHA MPOrHOCTMYHOI UiHHOCTI IHA y BuM3Ha-
YeHHi TskkocTi cencucy | 30-geHHOI  neTanbHOCTI
3giicHeHo 3a gonomoroto ROC-aHanisy. byaysanucs
ROC-kpuBi biomapkepa ans nBox 3aBfaHb: (1) auc-
KpuMiHaUii nauieHTiB i3 cenTuyHMM LWOoKOM i (2) B 3anex-
HoCTi Big Hacnigky nikyBaHHs. Ha nigctaBi TOYKOBMX
Ta iHTepBanbHux ouiHok nnowi nig ROC-kpusumn (AUC)
CyauMnu npo 3HauvyLicTb (ePEeKTUBHICTb) i AiarHOCTUYHY
UiHHicTb IHA y noctaBneHux 3aBAaHHAX: NpW Mo
nig kpveot He MeHwe 0,9 edeKkTUBHICTL BBaXanwu
BigmiHHotO, Big 0,8 no 09 — xopoluoto (3Ha4vHow), Big 0,7
no 0,8 — npuiHaTHO (3agoBinbHOW). [py npoBedeHHi
ROC-aHanizy TakoX 3HanWgeHo onTuMarbHi Moporosi
3HadeHHss IHA i acouinoBaHi 3 HMMKM cneundivHICTb
i YyTNMBICTb MNporHo3y. KpuTepiem onTumanbHOCTI npu
LUbOMY BBaXanu OOCATHEHHS MakCUMarnbHUX cneumdiy-
HOCTI Ta YyTNMBOCTI KNnacudikawii.

[nsa BuBYEHHs BNNUBY TNy nepdopadii, cenTuyHoro
woky i piHa IHA Ha 30-geHHy neTanbHiCTb 3aCTOCOBaHO
METOAM aHani3y BUXMBaHOCTI. [Ina 4oTMpbOX rpyn gocnia-
KeHHs1 NobyaoBaHO KpuBi BUxmMBaHocCTi Kannana—Mairiepa,
siKi nopiBHIOBanucs fekinokoMa crnocobamu (BUMKOpUC-
TaHO KpuTepii Kokca—MaHTena, F-kputepin Kokca Ta
moaudpikauito Meto—lleTo kpuTepito MexaHa—YinNKokcoHa),
wo 3abesneumno Ginbl HagiHy NIATPUMKY CTaTUCTUY-
Horo BWMCHOBKY. Mogeni perpecii nponopuinHux pusunkis
Kokca po3pobneHo ans ABOx rpyn nauieHTiB: 3i 3nosikic-
HUMK Ta 3 AobposikicHMMK NepdopaLisiMn TOBCTOT KULLIKA.
Y uux Mogensix OOCNigKyBanu BMMMB Ha BWXKMBAaHICTb
OBOX hakTopiB — piBHS IHA i TspKKOCTI cencucy.

Sequential Organ Failure Assessment (SOFA) and
World Society of Emergency Surgery (WSES) scores,
Charlson comorbidity index (CCI), white blood cell
count (WBC), hemoglobin level, blood hematocrit,
platelet count, lactate, procalcitonin (PCT), blood
creatinine, total bilirubin, and international normalized
ratio (INR). The neutrophil-to-albumin ratio (NAR) was
calculated as the ratio of the percentage of neutrophils
to the level of albumin in the blood serum. The indi-
cators were obtained based on input data obtained
within 24 hours of admission to the intensive care unit.
The percentage of neutrophils was determined using
an automated flow cytometer, while the albumin level
was quantified using a biochemical analyser. Postope-
rative complications were recorded according to the
Clavien—Dindo classification, with grades Illb-V [29]
taken into account.

A confidence level of 95% was employed in the
statistical analysis of the study data. The distribution
of quantitative indicators in the study groups was tested
for normality using the Shapiro-Wilk test. Given that the
distribution of data in almost all cases deviated from n
ormal, the data was described in the form of median (Me)
and interquartile range (IQR). Intergroup comparisons
were made using the Kruskal-Wallis analysis of vari-
ance (for the four study groups) and the Mann—Whitney
test (for pairwise comparisons). The qualitative indica-
tors are presented in the form of absolute (n) and
relative (%) frequencies with their confidence intervals
(95% CI). Univariate frequency tables were analyzed
using Pearson’s y? test, while relative frequencies were
compared using the Z-test for two proportions, which
is a generalization of the Student’s test for binomial
distribution. To determine the statistical significance
of the relationships between qualitative variables,
the two input contingency tables were analyzed using
the y? test with the Yates correction. The impact of
perforation type and septic shock on the efficacy of treat-
ment was evaluated by calculating the odds ratio (OR).

The predictive value of INA in determining the severity
of sepsis and 30-day mortality was evaluated using
ROC analysis. Two ROC curves were constructed
for the biomarker, one for the discrimination of patients
with septic shock and another for the dependent variable
of treatment outcome. The significance and diagnostic
value of the INA in the tasks set were evaluated based
on point and interval estimates of the area under the
ROC curves (AUC). An AUC of at least 0.9 was
considered indicative of excellent efficiency, 0.8 to 0.9
indicative of good efficiency (significant), and 0.7 to 0.8
indicative of acceptable efficiency (satisfactory). The ROC
analysis also revealed the optimal threshold values
of the ICA and the associated specificity and sensitivity
of the forecast. The criterion of optimality was the
achievement of maximum specificity and sensitivity
of classification.

To investigate the impact of perforation type, septic
shock and INA level on 30-day mortality, survival
analysis techniques were employed. Kaplan—Meier
survival curves were constructed for the four study
groups and compared in several ways (Cox—Mantel,
Cox F-test, and the Peto—Peto modification of the
Gehan-Wilcoxon test), which provided more reliable
support for the statistical conclusion. Cox propor-
tional hazards regression models were developed
for two groups of patients: those with malignant and
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lMpu npoBegeHHi CTaTUCTUYHOrO aHanisy i mogento-
BaHHS KOpWUCTyBanucs 3acobamy nporpamMHoro naketa
STATISTICA 13 (TIBCO Software Inc., USA) i oHnawH-
kanbkynatopis  Epitools  (Ausvet Ltd., Australia),
MedCalc (MedCalc Software Ltd., Belgium) Ta
EasyROC 1.3.1 (Erciyes University, Turkey).

[ocnigXeHHss npoBedeHO BIONOBIOHO OO0 E€TUYHUX
ctaHgapTiB lenbcCiHCbKOI aeknapaudii BcecBiTHbOI Me-
OWYHOI acouiauii Npo €TWUYHI NPUHUMNK NPOBEAEHHS
HayKoBUX MELUYHUX [OOCHiAKEHb 3a Yy4acTi NIOAWMHU
(1964—2008 pp.), aupekTuBM €BPONENCLKOrO TOBApPUCT-
Ba 86/609 npo ydyacTb ntogen y Meauko-GionoriyHmx
JOCriXeHHAX, a Takox Hakady MiHictepcTBa OXOpOHU
3gopoB’st Ykpaiim No 690 Big 23.09.2009 p. MauieHTn
Janun cBow iHopMOBaHy 3rogy Ha ydacTb y gocnig-
XEHHI, sike cxBarneHe Komicieto 3 GioeTunkn XapkiBCbKOro
HaLioHanbHOro MeANYHOTO YHIBEPCUTETY.

PE3YABTATU TA iX OBFOBOPEHHS

HemorpadivHi, KkniHiyHi, nabopatopHi napameTpu
Ta pe3ynbTaTy MikyBaHHA NauieHTiB nogaHo B Tabnuui 1.
[aHi nokasyoTb, WO NaLieHTU NpyU HAAXOMXEHHI A0 cTa-
LioHapy BiApi3HANNCS 3a BIKOM, YacoM Bif rocnitanisa-
uii 4o noyaTky onepadii, CTyneHeM TsDKKOCTi cencucy
3a rpagadieto BcecBiTHbOro ToBapmcTsa 3 HeBigknagHoi
xipyprii (WSES) Ta IK4.

benign colon perforations. The models investigated
the effect of two factors on survival: the level of INA
and the severity of sepsis.

The statistical analysis and modeling were con-
ducted using the STATISTICA 13 software package
(TIBCO Software Inc., USA) and online calculators
Epitools (Ausvet Ltd., Australia)) MedCalc (MedCalc
Software Ltd., Belgium) and EasyROC 1.3.1 (Erciyes
University, Turkey).

The study was conducted by the ethical standards
of the World Medical Association’s Declaration of
Helsinki on the ethical principles for scientific medical
research involving human subjects (1964—-2008), the
European Society Directive 86/609 on the participation
of human subjects in biomedical research, and the
Order of the Ministry of Health of Ukraine No. 690
of 23.09.2009.

RESULTS AND DISCUSSION

Table 1 presents the specific laboratory parameters
observed in the study patients before surgery. Serum
albumin levels were found to be significantly lower in
patients with malignant colon perforation.

Tabnuus 1. BuxigHi xapakTepucTuku naujieHTiB go onepadii (n=117)
Table 1. Baseline characteristics of patients before surgery (n=117)

[o6posikicHa nepdopallisi TOBCTOI kKuLLKK | 3rnosikicHa nepdopalisi TOBCTOI KULLIKA
Benign colon perforation Malignant colon perforation
lMokasHuku / Indicators . CenTu4HWIA Lok . CenTuYHWIA LK P
Cencuc / Sepsis Septic shock Cencuc / Sepsis Septic shock
(n=37) eptic shoc (n=54) eptic shoc
(n=12) (n=14)
1 2 & 4 5 6
HemorpadiyHi oco6nuBocTi / Demographic characteristics:
Bik (poku) /age (years) 48 [38-59] 51 [43-63] 55 [49-65] 58 [52-64] 0,000
cTaTb /sex:
yorogiya / male, (n) 21 9 34 8
. 0,69694
xiHoua / female, (n) 16 3 20 6
Yac Bip rocnitanisauii go onepauii / Time from hospitalization to operation:
0o 3 roguH o
up to 3 hours 1(2.7%) 0 0 0
Bia 3 oo 6 roanH o o
from 3 to 6 hours 3(8.1%) 0 5(9.3%) 0
Big 6 4o 12 roguH
from 6 to 12 hours 18 (48,7%) 1(8,3%) 12 (22,2%) 3(21,4%) 0,02588
Bia 12 oo 24 roauH
from 12 to 24 hours 8 (21,6%) 4 (33,3%) 24 (44,4%) 4 (28,6%)
nicns 24 roovH o o o o
after 24 hours 7 (18,9%) 7 (58,4%) 13 (24,1%) 7 (50%)
Llikana SOFA / SOFA score 6 [4-9] 9[8-13] 6 [5-10] 9 [8-14] 0,001
LLkana WSES /| WSES score 3[3-8] 10 [8-15] 9[6-13] 11 [9-13] 0,000
IKM / CCI 3 [2-6] 6 [3-7] 9[6-12] 9[7-15] 0,006
CynyTHA natonorisa / Associated pathology, (n):
linepToHisa / Hypertension 2 (5,4%) 4 (33,3%) 5(9,3%) 4 (28,6%) 0,73706
lwemiyHa xBopoba cepus / o o o o
Coronary heart disease 5(13,5%) 4 (33,3%) 6 (11,1%) 7 (50%) 0,82323
LiepeBpoBackynsipHi 3aXBOpIOBaHH 1(2.7%) 2 (16,7%) 2 (3.7%) 3(214%) | 080125
Cerebrovascular diseases
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MpopoBxeHHs1 Tabnuui 1
Continuation of table 1

Ventilation support

1 2 3 4 5 6
Llykposuw piabet o o 0 0
Diabetes mellitus 4 (10,8%) 3 (25%) 5(9,3%) 3 (21,4%) 0,86534
XpoHi4yHe 06CTPYKTUBHE
3aXBOPIOBaHHS NereHb o o o o
Chronic obstructive 2 (5,4%) 4 (33,3%) 1(1,9%) 2 (14,3%) 0,54967
pulmonary disease
XpoHiyHa xBopoba H1poK / o o o o
Chronic kidney disease 2 (5,4%) 1(8,3%) 1(1,9%) 1(7,1%) 0,89643
IHwWi / Other 1(2,7%) 2 (16,7%) 2 (3,7%) 3 (21,4%) 0,66589
HiarHo3 / The diagnosis, (n): NA
Kniniunwii / Clinical 37 (100%) 12 (100%) 54 (100%) 14 (100%)
PEHTIEHOMNOUHE AOCTKEHHS 37 (100%) 3 (25%) 54 (100%) 5 (35,7%)
X-ray examination
Y3/ / Ultrasonography 29 (78,4%) 12 (100%) 13 (24,1%) 14 (100%)
Komm’totepHa Tomorpadis o o o o
Computed tomography 7 (18,9%) 1(8,3%) 11 (20,4%) 2 (14,2%)
KonoHockonisi / Colonoscopy 3(8,1%) 0 2 (3,7%) 0
Jlanapockonisi / Laparoscopy 2 (5,4%) 1(8,3%) 2 (3,7%) 0
Na6opartopHi napameTpu / Laboratory parameters:
KinbkicTb nevikouutis (x10%n) 13,7 15,8 14,8 22,4 0.000
WBC count (x10%/1) [11,3-15,2] [12,6-21,8] [12,6-22,5] [15,4-27,3] ’
PiBeHb HenTpodinis (%) 85,5 86 81 87 0.0000
Neutrophil rate (%) [78-89] [76-92] [77-94] [80-93] ’
lemorno6iH (r/an) 14,55 13,24 12,5 11,93 0008
Hemoglobin (g/dl) [11,5-17,3] [12,4-15,6] [10,3-14,2] [9,4-13,6] ’
TpomGouuTtn (x10%/1) 2545 243,8 2245 189,6 0.000
Platelets (x10%/1) [198,8-312,6] [216,5-279,7] [134,6-261,3] [118,9-217,6] ’
lematokpuT (%) 39,2 39,4 33,6 40,8 0.000
Hematocrit (%) [34,8-44,2] [35,4-43,2] [29,4-36,5] [37,4-44,6] ’
KpeatuHin (mr/an) 0,97 0,99 0,94 1,82 0318
Creatinine (mg/dl) [0,81-1,115] [0,89-0,117] [0,91-1,102] [1,46-2,21] ’
3aranbHun 6inipy6iH (MKmonb/n) 23,2 24,4 25,8 54,5 0.000
Total bilirubin(umol/l) [13,8-53,4] [19,2-64,1] [14,5-41,3] [18,6-91,2] ’
AnbBymiH (r/an) 4.5 4.6 2,2 2,1 0.0000
Albumin (g/dl) [1,8-4,6] [3,1-5,2] [2,1-3,6] [2,0-3,4] ’
mioko3a (Mr/mn) 88 89 77 90 0 141
Glucose (mg/ml) [66,9—109,6] [79,2-118,4] [67,4—108,9] [75,6—-118,7] ’
JlaktaT (MMonb/n) 2,1 2,8 2,2 51 0.000
Lactate (mmol/l) [1,6-2,7] [2,2-7,9] [1,9-4,8] [3,9-9,3] ’
MNKT (nr/mn) / 1,375 2,434 2,983 5,245 0012
PCT (pg/ml) [0,223-82,242] [0,616-92,143] [1,945-84,134] [2,753-94,473] ’
1,1 1,3 0,85 1
MHB 7INR [0,7-14] [0.7-15] [0,6-15] ps-tel | 2%%®
26,7 18,7 24,65 18,25
IHA7NAR [24,2-31,6] [18,25-20,35] [23,5-26,7] [17,2-19,7] 0,0000
IHoTponHa niATpUMKa 0 12 (100%) 0 14 (100%) | 8,22x10-
Inotropic support
Bentunsauiiha niatpumia 6 (16%) 12 (100%) 7 (13%) 14 (100%) | 0,20442

TMpumimku:

*ouiHlOBaNnocb 3a KpuTepieM y2 Ans 4acToT 3ycTpivarnb-
HOCTI SIKICHMX NOKa3HWKIB, i 3a kputepiem Kpackana—Yonnica
0N 3Ha4YeHb KiNbKiCHUX NOKa3HUKIB;

IKY — iHgekc komop6igHocTi YaprcoH;

MKT — NnpoKanbLUMTOHIH;

MHB — MixHapogHe HopMari3oBaHe BifHOLIEHHS;

IHA — iHoekc cniBBigHOLWWEHHS HEWTPOINiB A0 anbbyMmiHy,

Notes:

the chi-square criterion

* evaluated by criterion y? the data was evaluated using
to assess the frequency of

occurrence of qualitative indicators and the Kruskal-Wallis
criterion to assess the values of quantitative indicators;

CCI — Charlson Comorbidity Index;

WBC — white blood cell; PCT — procalcitonin;
INR — international normalized ratio;

NAR — neutrophil-to-albumin ratio
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Y Tabnuui 1 HaBegeHo cneumdiyHi nabopaTopHi
NMoKasHuKK, ki cnocTepiranucsa y AoCnigXyBaHWX nadi-
€HTIB 00 onepauii, ski 30Kkpema cBigyaTb, WO pPiBHi
HelTpoiniB i cupoBaTkoBOro anbbymiHy Gynu 3HayHO
HWXXYUMK Yy NALEHTIB i3 CenTUYHMM LUOKOM Ta 3MosiKic-
HOl nepdpopauielo TOBCTOI KWULLKWA. XapaKTepucTuky
0cob6nMBOCTEN NpoBeAEHUX onepauiint y AOCHimKyBaHUX
XBOpPUX HaBegeHo B Tabnuui 2. [icnsionepauinHi
ycKknagHeHHsa V knacy (neTanbHiCTb) BUHUKNKX 3aranom
y 47 (40,17%, 95% [1=(32,72-47,63)%) 3 117 xBOpUX
npotarom 30 AHiB nicns onepaLlii, Npy UbOMy MefiaHHa
TpuBanicTe nepebyBaHHsi B NikapHi NawuieHTiB Jocniaxy-
BaHuUX nigrpyn ctaHosuna 14, 5, 15 i 4 gHiB BignosigHo.
Ycworo 3a 30 gHiB 3adpikcoBaHo 12, 7, 18 ta 10 cmep-
Tew BiAnoBigHO (Tabn. 2). AHani3 Tabnuub CnpsbkeHOCTI
ycknagHeHb V knacy i3 Tunom nepdopadii Ta TaX-
KICTIO cencucy npoOeMOHCTpYBaB BiACYTHICTb cTaTuc-
TMYHO 3HAYYLLOro 3B’A3KY MK TUNoM nepdopadii Ta go-
cnigxyBaHumu Hacnigkamu (x2=0,0049, p=0,944>0,05),
ane nertanbHicTb OGyna 3HauyLlO NOB’A3aHa i3 TSKKICTHO
cencucy (a came, 3 HasIBHICTIO CEMTUYHOIO  LUOKY:
x?=7,545, p=0,00602<0,05). TpugusatTuaeHHa neTanb-
HiCTb MpM cenTu4HOMY LoLi Oyna 3Hauylo BULLOH
i craHoBuna 65,4% 3 95% [I=(50,0-80,7)% npotun
32,97% 3 95% [1=(24,9-41,1)% npu 3Bn4anHoOMy cen-
cuci (Z=3,0, p=0,0015<0.05).

Table 1 presents the specific laboratory parameters
observed in the study patients before surgery. Of note,
the levels of neutrophils and serum albumin were found
to be significantly lower in patients with septic shock
and malignant colon perforation. Table 2 presents the
characteristics of the surgical procedures performed
on the study patients. A total of 47 patients (40.17%,
95% CI=(32.72-47.63)%) experienced postoperative
class V complications (mortality) within 30 days of
surgery. The median length of hospital stay for patients
in the study subgroups was 14, 5, 15 and 4 days, respec-
tively. A total of 12, 7, 18 and 10 deaths were recorded
within 30 days, respectively (Table 2). The analysis of
the tables of correlation between class V complications
and the type of perforation and severity of sepsis
demonstrated no statistically significant relationship
between the type of perforation and the studied
outcomes (¥?=0.0049, p=0.944>0.05). However, mortality
was significantly associated with the severity of sepsis
(namely, with the presence of septic shock: %2=7.545,
p=0.00602<0.05). The 30-day mortality rate in patients
with septic shock was significantly higher than that
observed in patients with conventional sepsis, with
a mortality rate of 65.4% (95% CI=50.0-80.7) versus
32.97% (95% Cl=24.9-41.1) (Z=3.0, p=0.0015<0.05).

Tabnuus 2. IHTpa- Ta nicnsionepaduiiHi pesynsratu
Table 2. Intra- and postoperative outcomes

[o6posikicHa nepdopauis 3nosikicHa nepdopallis
TOBCTOI KULLKU TOBCTOI KULLIKU
. Benign colon perforation Malignant colon perforation
Mokaskuky / Indicators P
Cencue / Sepsis CenTnYHMM oK Cencuc / Sepsis CenTuyHUN LWOK
(n=37) P Septic shock (n=54) P Septic shock
(n=12) (n=14)
Pesynbrar xipypriuHoro BTpy4yaHHsi / The result of surgery:
XipypeiyHuti docmyn / Surgical approach:
BigkpuTui / open, (n 33 12 53 14
2P P (n) 0,12175
nanapockonivyHui / laparoscopic, (n) 4 0 1 0
Tun onepauii / Type of surgery, (n):
onepauis Faprmara 37 12 54 14 NA
Hartmann’s operation
IHTpaonepadinHi aaHi / Intra-operative data:
TpuBanicTb onepaduii (x8) . . . _
Duration of the operation (min) 124 [98-145] 112 [95-124] 128 [115-155] 133 [120-140] 0,000
MepenviBaHHS epuTpoLMTIB (XBOPI)
Red blood cell transfusion (patients) 7 5 6 8 0.85681
MicnAaonepauinHi ycknagHeHHs (3a knacudikauiero Knaes’eH—-[iHao):
Post-operative complications (according to the classification of Clavien-Dindo):
1116 knac / lllb class 1(2,7%) 0 1(1,9%) 1(7,1%) 0,80125
IVa knac / IVa class 3(8,1%) 3 (25%) 6 (11,1%) 3(21,4%) 0,61493
IV6 knac / IVb class 9 (24,3%) 4 (33,3%) 12 (22,2%) 7 (50%) 0,23570
V knac/ V class 12 (32,4%) 6 (50%) 18 (33,3%) 9 (64,3%) 0,07190

lMpumimka:

* ouiHIOBaNOCh 3a KpUTEpPIEM 2 ANs YacToT 3yCTpivanbHOCTI SKICHUX NMOKa3HWKIB i 3a kputepiem Kpackena—Yonnica ans 3HayeHb

KiNbKICHUX NOKa3HWKIB,
Note:

* was evaluated using the y? criterion for the frequency of occurrence of qualitative indicators and the Kruskal-Wallis criterion for

the values of quantitative indicators

Cyasaumn 3 ouiHku BigHOWeHHs1 waHcie (BL=3,841,
95% [1=(1,533-9,624)), HaABHICTb CEMNTUYHOMO LLOKY

The odds ratio (OR=3.841, 95% CI=1.533-9.624)
indicates that the presence of septic shock in patients
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y pocnigxyBaHux nauieHTiB 3 Al 36inbwyBana nmo-
BIPHICTb HacTaHHA neTtanbHoro Hacnigky y 3,8 pasis
NOpIiBHAHO 3i 3BMYarHUM cencucom. BogHouvac BLU npwm
NopiBHSAHHI NeTanbHOCTI NauieHTiB 3 [oOposikicHOW Ta
3rosKicHolo nartonorielo, ske crtaHosuno BlU=1,105
3 95% [1=(0,521-2,341), BkadyBarno Ha Te, Lo HasiBHICTb
3M0sKiCHOT nepdopaLii TOBCTOT KULKM HE € OOCTOBIPHUM
npeankropomM 30-4eHHOT nicnaonepawiHoi NeTanbHOCTI.

BucyHyBwu rinotesy, wo IHA moxe nepenbaunTn
TSKKICTb cencucy i 30-aeHHy neTanbHiCTb Npu nepdopa-
Lisix TOBCTOI KMk Ta lAl, Mu NOPIBHANM NOro 3HAYEHHS
y OBOX rpynax nauieHTiB (cnoyartky MK nauieHTamu
i3 cencucom i cenTUYHMM LLIOKOM; a MOTIM MK nauieH-
Tamu, WO BUXWMAM, Ta TUMU, WO nomepnu). Mo-nepLue,
MU BusSBUNK, WO piBeHb |HA 3Hauywo Bigpi3HaBcA
npu cencuci Tta centudHomy woudi (M-W U=124,0,
Z=6,941, p=3,94013x10"2). Mo-gpyre, 3Ha4vyLla pi3HULS
y piBHi IHA cnoctepiranacs B 3anexHocCTi Big pe-
synbraty  nikyBaHHa  (M-W  U=454,5, Z7=6,617,
p=3,67161x10"). 3aranom, Te, WO MOKA3HWKN CYTTEBO
BiOpI3HAOTLCS, HE € LOCTaTHLOK MiACTABOK CTBEPOXKY-
BaTW, WO X MOXHa BMKOPUCTOBYBaTU AN edeKkTUBHOI
OucKpuMiHaUii nopiBHIOBaHMX rpyn (B HalloOMy BUMNaaKy
ONsi BUM3HAYEHHS TSHKKOCTI Cencucy Yv Anst NporHosy
30-aeHHoOI nicnsionepadinHoi neTaneHOCTI), ane pisHuUsA
BMSIBUNAcb LOCUTL Pi3KOH (0COBNMBO B 3anexHOCTi Bif
TSDKKOCTI cencucy), sk nokasaHo Ha rpadikax (puc. 2).
Lle cBigunno Ha KOpPUCTb BWUCYHYTOI riNnOTE€3n Ta CMOHY-
Kano 40 noganblUoro BUBYEHHS MPOrHOCTMYHOI LiHHOCTI
IHA y BkazaHOMy HanpsiMKy, Lo ©Oyno 3aiicHeHo
3a gonomoroto ROC-aHaniay.

Box Plor gna [HA, 3rpynogaHy 38 TAXKICTIO CENCUCY
Box Plor for MAR grouped by sepsis severity
MNAR_data.sta Bv*11Te

46

with intra-abdominal infection (lAl) increased the proba-
bility of death by 3.8 times compared with conventional
sepsis. Conversely, the OR when comparing mortality
in patients with benign and malignant pathology was
OR=1.105 with 95% CI=(0.5212.341), indicating that
the presence of malignant colon perforation was not
a reliable predictor of 30-day postoperative mortality.

It was hypothesized that the INA could predict the
severity of sepsis and 30-day mortality in colon perfo-
rations and lAls. To test this, the value of the INA was
compared in two groups of patients: first, between
patients with sepsis and septic shock; and then, bet-
ween patients who survived and those who died.
Firstly, the INA level was found to be significantly diffe-
rent in patients with sepsis and septic shock
(M-W U=124.0, Z=6.941, p=3.94013%x10-"2). Secondly,
a significant difference in INA levels was observed
in the outcome of treatment (M-W U=454.5, 7=6.617,
p=3,67161%10-""). In general, the fact that the indicators
differ significantly is not a sufficient reason to assert
that they can be used to effectively discriminate bet-
ween the groups being compared. This is particularly
evident in the context of sepsis severity, where the diffe-
rence was quite sharp. This is illustrated in the
graphs (Fig. 2). This was in favor of the hypothesis
and prompted further study of the prognostic value
of the IHA in this direction. This was performed using
ROC analysis.

Box Plor ana IHA, arpynoBasM9y 3a NeTansHicTo
Box Plor for NAR grouped by mortality
NAR_data. sta Bv*117c
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Puc. 2. [liana3oH 3HaveHb IHA y nauieHTiB 3 cencucom 1a CeNTUYHUM LLOKOM (NiBOpYyY)
Ta B 3anexXHOCTI Bif Hacnigky nikyBaHHs (MpaBopyy)
Fig. 2. The range of the NAR in patients with sepsis and in patients with septic shock

AHaniz ROC-kpmBux Giomapkepa IHA gna TshkkocTi
cencucy Ta Ans nporHo3yBaHHs 30-O4EeHHOI CMepTHOCTI
NMPOBOAMBCS 3 BMKOPWUCTaHHAM OTPUMaHMX nonepeaHbo

ROC curve analysis of the INR biomarker for sepsis
severity and for predicting 30-day mortality was conduc-
ted using the pre-established values. The area under
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3HadyeHb. lMnowa nig kpusoto (AUC) ans iHgekcy IHA
ctaHoBuna 0,948 3 95% [1=(0,882-1,013) ans Bu3Ha-
YeHHs TspkkocTi cencucy. AUC ans BU3HaAYeHHS CMepT-
HocTi ctaHosuna 0,862 3 95% [1=(0,786-0,919) (puc. 3).
AkicHa iHTepnpeTauis OTPMMaHUX TOYKOBMX OLHOK
3HadyeHb AUC posBonsie oxapaktepusyBatu iHdopma-
TuBHiCTb IHA ans nporHo3yBaHHs 30-4eHHOI neTtarnb-
HOCTi §IK 3HauyHy, B TOM 4Yac SK MOro iHPOpMaTMBHICTb
Yy BU3HAYEHHI TSXKOCTI CENcUcy € BigMiHHOI0.

ONTUMaNEHE NOporoBe 3HaverHA / optimal cut-off 221
YYTAMBICTE [ sensitivity 0.923
cneyudivHicTs / 1-Specificity 0.934

the curve (AUC) for the INR index was 0.948 with
a 95% confidence interval (Cl) of (0.882-1.013),
indicating the index’s ability to determine the severity
of sepsis. The area under the curve (AUC) for mortality
was 0.862 with a 95% confidence interval (Cl) of
(0.786-0.919) (Fig. 3). The qualitative interpretation
of the obtained point estimates of AUC values allows
us to characterize the informativeness of the INR for
predicting 30-day mortality as significant, while its
informativeness in determining the severity of sepsis
is excellent.

QNTUMANbBHE NOPOroBe 3HaxeHHA [ optimal cut-off 23.8
WTNWBICTE / sensitivity 0.787
cneyrdivHicTs / 1-Specificity 0.771
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Puc. 3. ROC-kpuBi Ana nepegonepadiviHoi ouiHkn IHA
SIK iHAMKaTOpa TSPKKOCTI cencucy (nisopy4) Ta 30-4eHHOI neTanbHOCTI (MpaBopyy)
Fig. 3. Area under the ROC curves (AUC) for preoperatively assessed NAR
as an indicator of sepsis severity and of 30-day mortality
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Ha nigcrasi otpumanHux ROC-kpuBMx 3HangeHo

onTMManbHi NOporoBi 3HayeHHs IHA gns BM3HaYeHHS
TSHKKOCTI cencucy (puc. 4) i ans nporHo3yBaHHsa 30-0eHHoT
netanbHoCTi (puc. 5), 3a AKX [OCAraloTbCA HaWBULLi
crneumndivHicTb i 4yTnuBiCTb nporHody. [paBuno Ha
OCHOBI 3HaOEHOro MOPOroBOro 3Ha4YeHHs nepepnbdadyae,
WO CEMTUYHMI LUOK CMiA NPOrHO3yBaTW MPU 3HAYEHHSAX
IHA, ski He nepeBuwyoTb 22,1 (puc. 4). Lle npasuno
3abe3neuye HanBuLly MOXNuBY creundidHicte 93,4%
(95% [1=(86,2-97,5)%) i uytnusicte 92,3% (95%
01=(74,9-99,1)%). MNopanblwi [oCnimKeHHA nokasanm,
wo anga 30-geHHoi netanbHocTi IHA € ripwumm npeankTo-
poM npu O0GPOSKICHUX | 3MNOosiKiCHMX nepdopaLisx
TOBCTOI KMLIKM Ta cencuci. Lle Bunnneae He nuuwe i3 3i-
ctaeneHHsa nnow, nig ROC-kpuBumn IHA pns Bupi-
LWeHHs OBOX 3aBAaHb (puc. 2), ane 1 3 NOpPiBHAHHA NOro
MaKCMMarnbHO MOXIMBUX CNeuundivyHOCTI Ta YyTnmBOC-
Ti MPOrHO3yBaHHs NETanbHOCTI 3 @aHANOrYHMMM NOKa3HU-
KaMW TOYHOCTI, siKi OOCAraloTbCA NPU BU3HAYEHHI TXK-
KocTi cencucy. OnTumanbHe 3HaveHHs BiacikaHHa [HA
[03BOJISIE AOCAITU MakcumanbHoi cneumdiyHocTi 77,1%
(95% [1=(65,6-86,3)%) i uytnmusocTi 78,7% (95%
[1=(64,3-89,3)%), Wwo BKa3ye Ha Te, WO LeW nepen-
onepauinHA NOKa3HUK € MEHLU HaginHUM OAs NPOrHo-
3yBaHHA 30-A4eHHOI nicnaonepauinHoi neTanbHOCTI, HiX
ONS BU3HAYEHHS TSXKKOCTI CEMNCUCY Y LUX MauieHTiB.

Based on the ROC curves obtained, the optimal
threshold values of INR for determining the severity of
sepsis (Fig. 4) and for predicting 30-day mortality (Fig. 5)
were found, at which the highest specificity and sensi-
tivity of prediction are achieved. The threshold rule
suggests that septic shock should be predicted at
an INR of not more than 22.1 (Fig. 4). This rule pro-
vides the highest possible specificity of 93.4%
(95% CI = 86.2-97.5) and sensitivity of 92.3%
(95% CI = 74.9-99.1). Subsequent studies have shown
that INA is the worst predictor of 30-day mortality for
benign and malignant colonic perforation and sepsis.
This is evident not only from the comparison of the
areas under the ROC curves of the INR for the two
tasks (Fig. 2) but also from the comparison of its maxi-
mum possible specificity and sensitivity for predicting
mortality, with similar accuracy rates achieved in
determining the severity of sepsis. The optimal cut-off
value of the INR allows a maximum specificity
of 77.1% (95% Cl = 65.6-86.3) and a sensitivity of
78.7% (95% Cl = 64.3-89.3), indicating that this
preoperative indicator is less reliable for predicting
30-day postoperative mortality than for determining
the severity of sepsis in these patients.
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Puc. 4. Peaynstatii BU3HAYeHHsS1 ONTUMAnbHOTO 3HaveHHs IHA gnst nporHo3yBaHHs TSHKKOCTI CENCUCy Npu pO3BUTKY CEMTUYHOTO LLIOKY
Fig. 4. Results of the determination of the optimal INR value for predicting the severity of sepsis
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Puc. 5. Pe3ynbtaty BU3Ha4YeHHst onTumanbHOro 3HaveHHs IHA ans nporHodyBaHHs 30-AeHHOT neTanbHOCTI
Fig. 5. Results of determining the optimal value of INA for predicting 30-day mortality

Tak camo BMAMB KaTteropianbHUX akTopiB Ha Similarly, the influence of categorical factors on
CMepPTHICTb CnocTepiranu nNpu NOpiBHSAHHI KpuBKMX BUXMK-  mortality was observed when Kaplan-Meier survival
BaHHA KannaHa—Mariepa B 4oTuMpbOX nigrpynax nauieH-  curves were compared in four subgroups of patients
TiB (puc. 6). BisyanbHo BwxuBaHicTb Oyna 3HadyHo  (Fig. 6). Visually, survival was significantly better in the
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Kpallolo B rpynax XBOpUX Ha cencuc ans 3nosikiCHol
i ana pobposikicHoi nepdopadii TOBCTOT KULLKK, MOpiB-
HAHO 3 rpynamu cenTuM4HOro woky (puc. 6), ane cra-
TUCTUYHO 3Hayylla Ppi3HMUSA  chocTepiranaca nuiwe
y rpyni XBOpMX Ha CENTUYHUI LLOK i 3nosikicHy nepdopa-
uieto, Ha BiAMiHY Big rpyn xBopux Ha cencuc (Tabn. 3).

B 4O0THRBOX Npymax BoCNigweHHA
Survival curves in the four study groups
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Survival curves for malignant colon perforation
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Puc. 6. KpuBi BXMBaHHS y YOTUPLOX Fpynax XBOpUX Ha nepgopadlito TOBCTOI KMLLKK (NiBOpYyY)
Ta npu 3nosikicHUX nepcopadisx (npasopy4)
Fig. 6. Survival curves in four groups of patients with benign (left) and malignant (right) colonic perforation

groups of patients with sepsis for malignant and benign
colonic perforation compared to the septic shock
groups (Fig. 6), but a statistically significant difference
was observed only in the group of patients with septic
shock and malignant perforation, in contrast to the
groups of patients with sepsis (Table 3).

Tabnuua 3. Pe3ynsrati nonapHOro NopiBHAHHS OLHOK BxuBaHHA KannaHa—Mariepa B 4OTMPLOX AOCHiAKYBaHMX rpynax
Table 3. Results of pairwise comparisons of Kaplan—Meier survival estimates in the four study groups

CraructudHmm Tect / The criterion is statistical

Meto & lNMeTo — BinkokcoH

F-tect Kokca

Kokca—MaHTtena

['pynu, ki nopiBHIOBanucs Peto & Peto—Wilcoxon Cox’s F-Test Cox—Mantel
The groups that are being compared TecTtoBa TectoBa TectoBa
cTatucTuka P-VZIue cTatucTuka P-VZIue cTatucTuka P-VZIue
Test statistic Test statistic Test statistic
HobposikicHa nepdopadisi, | JobposikicHa nepcopaldlisi,
cencue . COMTUHI LIOK . ~2,411 0,01589 2,862 [002238| 2273 [0,02304
Benign perforation, Benign perforation, septic
sepsis shock
HobposikicHa nepdopalisi, | 3nosikicHa nepdopadis,
cencnc . gencnc . -0,295 | 0,76811 1,079 |04096 | 0205 |[0,83753
Benign perforation, Malignant perforation,
sepsis sepsis
[ob6poskicHa nepdopalisi, | 3nosikicha nepdopadis,
cencue . cenTiHHAn Wok -3,461 0,00054 4175 |0,00096 | 3,525 |[0,00042
Benign perforation, Malignant perforation,
sepsis septic shock
[o6poskicHa nepdopalisi, | 3nosikicHa nepdopadis,
COMTMHHMM LLIOK __|eenonc . 2,575 0,01003 2905 [001790| -2482 [0,01305
Benign perforation, septic | Malignant perforation,
shock sepsis
HobposikicHa nepdopaldisi, | 3nosikicHa nepdopalis,
cerTHHii oK __|cenmHHMm oK -0478 | 0,63282 1,357 |0,26004| 0580 |[0,56172
Benign perforation, septic | Malignant perforation,
shock septic shock
3noskicHa nepdopauis, | 3noskicHa nepdopadis,
eenanc . COMTUHHAM WOK 3,741 0,00018 4343 [0,00047 | -3963 |0,00007
Malignant perforation, Malignant perforation,
sepsis septic shock
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Cnig 3a3HaunTK, Wo dyHOaMeHTanbHe NpUnyLLeHHs
NpPOo NPOMOPUINHICTE PU3MKIB, O3HAKOK BMKOHAHHA AKOro
€ Te, Wo kpmei KannaHa—Maiepa He nepeTUHalTbCS,
He [03BONUB nNobyayeaTu perpecito Kokca ans ouiHku
BnnmBy IHA Ha BUXMBaHHSA XBOPUX B YCiX YHOTUPbLOX rpynax
Haluoro gocnigxeHHsa. OgHak My po3rnsHynu ABi mogeni
Kokca: ogHy anst no6posikicHMx nepdopalliii TOBCTOI KULL-
KW, iHWY — Ansa 3nosKiCHUX nepdopaLii TOBCTOI KULLIKW.
Onsi 3nosikicHnx nepdopauinn 6yna oTpumaHa moaenb
i3 yynoBUMKM NapameTpammn NiIJroHKN (KoedilieHT aeTtep-
MiHauii R?=0,8357, BigHOwWeHHs npaBgonodibHocTi
LR=50,57), y sikin obuasa npeamkropu 6ynu sHaqyLLumm.
Akictb mopgeni gns  gobposikicHux nepdpopauii 6yna
Jewo Hwkyow (koedpiuieHT aetepmiHauii R?=0,7994,
BigHOWeEHHA npaBgonoaidHocti LR=30,52), go Toro x
TSDKKICTb CEMCUCY B Hill 3HAYHO Ha BWKMBAHICTb HE BNU-
Bana. OuiHka cniBBigHoLWeHHSA pu3ukiB Ansa IHA y nauieH-
TiB i3 mobposikicHoto nepdopauieto TOBCTOI KMLLKX MOKa-
3ana, Wo 36inbLUeHHsT LbOro iHAEKCY Ha OfHY OAMHWULIKO
3HWXKYE BiOQHOCHWUA pu3nK cmepTi Ha 34,9991%. Takum
YMHOM, [aHi Halloro AOCHIMXEeHHS MiATBEPOXYOTb, L0
IHA Baxnumeun npeguktop 30-4€HHOI CMEPTHOCTI npwu
obox Tunax nepdopauii. OgHak, oro BAMMB Ha 4ac
BWXMBaHHS OyB GinblU BUpa3HWMM y MauieHTiB 3i 3rosikic-
HOK NepdpopaLiero TOBCTOI KALLIKW.

Bigomo, wo abGmomiHanbHWIiA cencuc y MauieHTiB
3 nepdpopauieto TOBCTOI KMLIKM A0GpOsikicHOro Ta 3ro-
SIKICHOTO MOXOPKEHHS aCOLLOETLCS 3 MOraHMM MpPOrHo-
30M. Lli ctaHn yacTo npmn3BogaTb 40 NoniopraHHoi Hegoc-
TaTHOCTi Ta cMepTi. Lli ycknagHeHi 3aXxBOptoBaHHSI HECYTb
3Ha4YHe MeaudHe, iHaHCOBe Ta €eMOLUilHe HaBaHTa-
XEHHS1 Ha nikapHi, SKi HagalTb XipypriuHy gonomory
Lin kateropii nauieHTiB. 3rigHO 3 MiXXHapogHUMMK PeEKOo-
MeHOauisiM1, OCHOBHI MeToAM AiarHOCTMKM Ta NiKyBaHHSA
XBOPMX Ha ycknagHeHi 1Al BkntovatoTb 6arato NnpuHUMNIB,
ski gobpe onucaHi. 3apa3 3Ha4yHa yBara NpUAINSETLCA
npobnemi AdiarHocTukn, TpueBae nowyk GionoriyHnx map-
KepiB, sIki MOXyTb OyTW MOB’si3aHi 3 HasIBHICTIO iHeKUiT
B OpraHi3mi, piBHeM 3ananbHOi peakuii Ta Ccencucy.
KpiMm Toro, npu BMBYEHHI enigemionorii cencmucy 3 TOYKK
3opy kpuTepiiB Cencucy-3 BKpail BaXnMBO 3pO3yMiTH,
Y/ Npu3Bede HoBa fJiarHOCTMYHA CUCTEMa [0 3MiHK
KiNbKOCTi 3aJ0KyMEHTOBaHWX BUMAAKIB cencucy, HesBa-
Xaroun Ha 3bepexeHHsT BiQHOCHO BMCOKOI YacTKu Hesa-
AoBINbHUX pesynbratiB nikysaHHA (Big 30,0 go 80,0%).
AKTyanbHVM 3anulaeTbCsl aHani3 NpeaukTopiB paHHbOI
CMepPTHOCTi, 0cObnMBO B TUX BUMNagKax, KONMu HeooXigHi
NOBTOPHI XipypriyHi BTpyYaHHs 4epe3 HeeeKTUBHICTb
NEpPBMHHOTO OMNEpPaTMBHOIO BTPYYaHHS B  YeEpPEBHIN
NOPOXHUHI. 3a3HAYMMO, WO B YUCIIEHHUX LOCHILXKEH-
HSIX BMBYANM 3B’S130K MiXX Pi3HMMM NMOKa3HUKaMKU Ta npor-
HO30M Yy TSKKOXBOPMX XipypriyHux nauieHtiB [29, 30].
BignoBigHO 00 YMHHUX pekoMeHaauin KomnaHii 3 Buxu-
BaHHA npu cencuci, wkany SOFA pekomeHOOBaHO siK
NPOrHOCTUYHWIA IHAMKATOP [Ansi BUSIBMEHHS Cerncucy
Ta onsa crpatudikauii pusvky nauieHTiB Yy KpUTUYHOMY
ctaHi [31, 32]. Kpim TOro, kinbka MeTaaHanisis npoge-
MOHCTpyBanu, wo wkana SOFA € epekTMBHUM NporHoc-
TUYHUM HOUKATOPOM CMEPTHOCTI Y TSHKKOXBOPUX naLi-
eHTiB [33, 34]. byno npogeMOHCTPOBaHO, L0 LWKana
qSOFA, Ky pekoMeHOOBaHO Y HOBUX HacTaHoOBax
Cencucy-3, abo Hedytnuea, abo nomipHo cneundivHa
Loao pu3uKy cMmepTi, abo Mae MOMipHY MPOrHOCTUYHY
LiHHICTb SIK Y XBOpPUX Ha cencuc, Tak i y nauieHTtiB 6e3
cencucy [35, 36]. Yepes BiOCYTHICTb «30MOTOro CTaH-
0apTy» Onst BU3HAYEHHs1 AiarHo3y cerncucy HambinbLui

It should be noted that the basic risk assumption,
which is met by the fact that the Kaplan-Meier curves
do not intersect, did not allow us to build a Cox regression
to assess the impact of IA on survival in all four groups
in our study. However, we considered two Cox models:
one for benign colonic perforations and one for malignant
colonic perforations. For malignant perforations,
a model with excellent parameters was obtained
(R? = 0.8357, cut-off ratio LR = 50.57), in which both
predictors were significant. The quality of the model
for benign perforations was slightly lower (R? = 0.7994,
cut-off ratio LR = 30.52) and the severity of sepsis did not
significantly affect survival. Evaluation of the hazard
ratio for IA in patients with benign colonic perforation
showed that a one-unit increase in this index reduced
the relative risk of death by 34.9991%. Thus, the data
from our study confirm that INA is an important pre-
dictor of 30-day mortality in both types of perforation.
However, its effect on survival was more pronounced
in patients with malignant colonic perforation.

It should be noted that the proportional hazards
method, which is based on the fundamental assumption
that Kaplan—Meier curves cross, did not permit the
construction of a Cox regression to estimate the effect
of NAR on survival in our study. However, two Cox
models can be considered: one for benign colonic
perforations and one for malignant colonic perforations.
In the case of malignant perforation, we have a model
with a satisfactory fit to the data, in which both predictors
are significant. This is presented in Figure 6. A model
with excellent fit parameters was obtained for malignant
perforations, in which both predictors were significant
(Fig. 6 or Table 3). A hazard ratio estimate for NAR in
patients with benign colonic perforation demonstrated
that a one-unit increase in NAR reduced the relative
risk of death by 34.9991%. It was demonstrated that
INA is a significant predictor of 30-day mortality in both
types of perforation. However, the level of this indicator
and its impact on survival time was more specific in
patients with malignant colon perforation. In patients
with benign colon perforation, the model demonstrated
a satisfactory fit to the input data. However, the pre-
sence or absence of septic shock did not appear to
affect survival in this category of patients.

It is known that abdominal sepsis in patients with
colon perforation of benign and malignant origin is
associated with a poor prognosis. This often leads to
multiple organ failure and death. It places a significant
medical, financial and emotional burden on hospitals
that provide surgical care for this category of patients.
According to international recommendations, the main
methods of diagnosis and treatment of patients with
complicated 1Al include many principles that are well
described. A significant amount of attention is currently
being devoted to the problem of diagnosis, the search
for biological markers that can be associated with the
presence of infection in the body, the level of inflamma-
tory reaction and sepsis continues. Furthermore, when
studying the epidemiology of sepsis from the perspec-
tive of the Sepsis-3 criteria, it is crucial to comprehend
whether the novel diagnostic framework will result in
a shift in the number of documented cases of sepsis,
despite the retention of a relatively high proportion of
unsatisfactory treatment outcomes (ranging from 30.0
to 80.0%). The analysis of predictors of early mortality
remains pertinent, particularly in instances where
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JocnigkeHHst 6ynu 3ocepedeHi Ha BU3HAYEHHI Npor-
HOCTUYHOI 3HauyLlOoCTi pi3HMX wWwkan i 6Giomapkepis
y XBOPUX Ha TsKKi iHdekuii. Takun nigxig possonsie
YCYHYTU BNAMB Ti€i YN iHWOI JOMIHYOHOI AiarHOCTUYHOI
KOHUeNuii Ta BMABUTW Naui€eHTIB i3 NigBULLEHUM pPU3M-
KoM cMepTi. Byno BusBNeHO HOBUI NPeaUKTOP Ha OCHOBI
3ananeHHs, a caMe — iHOEKC ChiBBiAHOLEHHS HENTPO-
dinie go anbbyminy (IHA), npote HasBHI AOCHIMKEHHS
o4O AiarHOCTUYHOI KopucTi cniesigHoweHHs IHA ans
yCKnagHeHoi iHTpaabaomiHanbHOT iHdEKLiT oBMeXeHi.
Mowyk B OOCTYyMHiM niTepaTypi BMSBMB nuwe ABa O0-
CnigXeHHs, siKi BUBYanu porb iHaMkaTopa B CNOHTAHHOMY
GakTepianbHOMY NMEPUTOHITI Y XBOPUX HA LMPO3 NeYiHKu
Ta cencuc. OgHak OCTaHHE [AOCHIIXEHHs He Haaano
iHpopmauii npo Te, UM Bynu BKNIOYEHI NauieHTn 3i 3no-
SKICHOIO nepdpopauielo TpaBHOro TpakTy Ta reHepani-
30BaHUM nepuToHiToM. |IHA Takox 3icTaBnsanu 3 pesyrnb-
TaTaMu nikyBaHHSA NauieHTIB y BigAiNneHHAX iHTEHCUBHOI
Tepanii cepus, 3 NPOrHO3yBaHHSIM NEeTanbHOCTI Y XBOPUX
Ha pak Ce4yoBOro Mixypa, §ki OTpuMyBanu Heoan'to-
BaHTHY XiMioTepanito 3 HaCTYMNHOK paanKanbHOK LIUCTEK-
TOMI€l0, i3 3aranbHOK CMEPTHICTIO Yy TSXKOXBOPMX naLi-
EHTIB 3 iWwemiyHo xBopobol cepus, 3 pesynbratamu
nikyBaHHS1 XBOpUX Ha AiabeTnyHy peTuHonarTito, a TaKoX
po3rnsgann gk HOBUW NpeaukTop rocnitanbHOI CMepT-
HOCTi y XBOpUX Ha iHGapKT Miokapga 3 niakoMoM
cermenTta ST [37, 38].

Halwe gocnigpkeHHs niaTeepauno HasiBHICTb NPSIMOro
3B’A3Ky MK IiHOEKCOM cniBBigHOLWEHHS HenTpodinis/
anbbymiHy Ta TsXKiCTio abgomiHanbHOro cencucy y na-
uieHTiB 3 nepdpopauieto TOBCTOI KMLIKKM, sk Aobposikic-
HOro, TaK i 3nosikicHoro reHesy. IHdopmaTtusHicTb IHA
ONsi BU3HAYEHHS1 CENTMYHOro LWoKy Oyna npekpacHoto,
WO niaATBEPOXYETLCA BWCOKUM 3HAYEHHsIM nnouli nig
noro ROC-kpmBoto. OTpumaHi gaHi csigyatb npo Te,
wo IHA mMoxe OyTU UiHHUM NPOrHOCTUYHMM MapKepoMm
Yy KMiHIYHUMX yMOBax Yy nNauieHTiB Ansg AiarHoCTUKK
TSKKOCTi abaomiHanbHOro cencucy oo onepadii, a paHHsi
ineHTMdikauisa naudieHTa, SK BiAOMO, € BaXXNMMBUM KpO-
KoM Ans edektnBHoro nikyeaHHA [39]. KoHTponb mxe-
pena OXOnre KOMMMEKCHY iaeHTudiKaLito, BKMoYadn
GakTepii-30yaHMKM Ta mxepena, GaktepianbHuiA cTaTyc
MicueBol MikapHi, CTaH nauieHTa Ta MOXNWBI CyNyTHI
3axBoptoBaHHA. ABTopu BBaxatoTb [40], Wwo novaTkoBa
ouiHka ctpaTudikauii xBoporo € 060B’I3KOBUM NepLUnUM
KPOKOM Yy KOHTpOMi BOrHuLWA iHMEKLUii B 4YepeBHin
NOPOXHWHI, a BCiX NAUEHTIB MOXHa PO34iNMTL Ha Tpwu
kaTeropii: nauieHTn knacy A — Le 300poBi nauieHTn 6e3
CynyTHiX 3axBoptoBaHb abo 3 [oOpe KOHTPONbOBaHUMMU
3axBOpIOBaHHsIMM Ta 6e3 iMyHopediumTy, Ae iHdekuis
€ OCHOBHOK npobnemow; naudieHTn krnacy B —
Uue nauieHTM 3 TSKKMMU CYMNyTHIMWU 3axBOPHOBaHHAMMU
Ta/abo nerkum iMyHoaediuuToM, ane Hapasi KniHi4HO
cTabinbHi, y Skux iHgeKUis Moxe LBUAKO MOripwmTu
nporHos; nauieHTn knacy C — ue nauieHTU 3 TSKKUMU
CyNyTHIMW  3aXBOPIOBAHHAMM Ha OCTaHHIX CTagiax
Ta/abo TSKKUM iMyHOgediuMTOM, Y SKMX iHdbekuis
noripwnte i 6e3 Toro TSHKKUMI KNiHiYHWA cTaH. [liaBu-
LEHHST KiNbKOCTi HeUTpodoiniB B KPOBiI 4YacTo CBigYMTb
npo noTovHy iHdekuito abo 3ananeHHs. AnbOymiH B
WKOHYE Ppi3Hi disionoriyHi dyHkuii, B ToOMy umcni nig-
TPUMYE OHKOTUYHWUI TUCK | TPAHCNOPT peyvoBuH. H13bkuin
piBeHb anbbymiHy npu cencuci Moxe OyTU O3HAKO
CUCTEMHOTO 3anarneHHs Ta CUHOPOMY KaninspHoro
BuTOKY. Konu IHA Bucokuii, ue BKasye Ha BUCOKY Kifb-
KICTb  HelTpocpiniB  BiAHOCHO  piBHA  anbbyMmiHy.

repeated surgical interventions are necessary due to
the ineffectiveness of the initial surgical intervention
in the abdominal cavity. It is noteworthy that numerous
studies have examined the relationship between various
indicators and prognosis in critically ill surgical pati-
ents [29, 30]. In accordance with the current guidelines
of the Sepsis Survival Campaign, SOFA score is
recommended as a prognostic indicator for the detec-
tion of sepsis and for risk stratification of critically ill pa-
tients [31, 32]. Furthermore, several meta-analyses have
demonstrated that SOFA score is an effective prognos-
tic indicator for mortality in critically ill patients [33, 34].
It has been demonstrated that qSOFA score, which is
recommended in the new Sepsis-3 guidelines, is either
insensitive or moderately specific for the risk of death
or has moderate prognostic value in both septic and
non-septic patients [35, 36]. Due to the lack of a gold
standard for determining the diagnosis of sepsis, the
largest studies have focused on determining the prog-
nostic significance of various scales and biomarkers
in patients with infections. This approach allows for the
elimination of the influence of one or another dominant
diagnostic concept and the identification of patients with
an increased risk of death. A novel inflammation-based
predictor, the NAR, has been identified; however,
research on the diagnostic utility of the NAR ratio for
complicated intra-abdominal infection is limited. A search
of the academic literature revealed only two studies
that examined the role of the indicator in spontaneous
bacterial peritonitis in cirrhotic patients and sepsis.
However, the latter study did not report whether patients
with malignant perforation of the digestive tract and
generalised peritonitis were included. The INA has also
been compared with patient outcomes in cardiac inten-
sive care units, with the prediction of mortality in bladder
cancer patients treated with neoadjuvant chemotherapy
followed by radical cystectomy, with all-cause mortality
in critically ill patients with coronary artery disease, with
treatment outcomes in patients with diabetic retinopathy,
and as a novel predictor of in-hospital mortality in pati-
ents with ST-elevation myocardial infarction [37, 38].

Our study confirmed a positive correlation between
the neutrophil/albumin ratio and the severity of abdo-
minal sepsis in patients with colonic perforation, both
benign and malignant. This correlation was signifi-
cant (AUC 0.948) with a specificity of 93.4% (95%
Cl 86.2-97.5) and a sensitivity of 92.3% (95%
Cl 74.9-99.1). This suggests that NAR may be a valuable
prognostic marker in the clinical setting in patients to
diagnose the severity of abdominal sepsis prior to
surgery, and early identification of the patient is known
to be an important step for effective treatment [39].
Source control involves comprehensive identification,
including causative and source bacteria, local hospital
bacterial status, patient status and possible co-morbi-
dities. Source control involves comprehensive identi-
fication, including the causative bacteria and source,
the bacterial status of the local hospital, the patient’s
condition and any co-morbidity. According to the
authors [40], an initial assessment of patient stratifi-
cation is a mandatory first step in controlling the source
of infection in the abdominal cavity, and all patients can be
divided into three categories Class A patients are healthy
patients with no comorbidities or with well-controlled
diseases and no immunodeficiency, where infection
is the main problem; Class B patients are those with
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Lle moxHa iHTepnpeTyBaTu $K MOCWUMEHY iMYHHY Bia-
noBidb OpraHiaMy Ha iH(ekuilo B noegHaHHi i3
CKOMMPOMETOBAaHUM CUCTEMHMM CTAHOM 4epe3 Cerncuc.
[ocnigpkeHHa nokasanu, wo 3miHnm IHA noe’sasaHi 3i
36inbLUEHHsIM CMEPTHOCTI Bif YCiX MPUYUH Yy XBOpPUX Ha
TSDKKUIA cencuc abo cenTtuyHui wok [19, 27]. Lle pobutb
IHA noteHuitHUM MapkepoM Ans (1) OUIHKW TSXKOCTI
cerncucy, (2) nNpOrHo3yBaHHA pe3ynbTaTiB  MiKyBaHHSA
nauieHTiB. Lle moxxe 4ONOMOrTuY KniHiLMcTam y BUABMNEHHI
nauieHTiB i3 NigBULLEHMM PU3MKOM  HECMPUATINBUX
pes3ynbTaTiB, BKMoYarouy nicrnsionepauinHy neTtanbHICTb.
Kpim TOro, BUKOpMUCTaHHS LIbOro nokasHuka o onepauii
MOXe iHopMyBaTM MPO MPUNHATTA pilleHb LWOoAOo NiKy-
BaHHS NaL€HTIB, OCKINbKM OLLiHKA TSXKKOCTI CENCUCY MOXe
CMpUATU NPUNRHATTIO GinbLl 06r'pyHTOBAHMX PilLEHb LLOA0
HeobXigHOro anropuTMmy nikyBaHHSI XBOPWX, 30Kpema —
eTanHoro XxipypriyHoro nikyBaHHA. OTxe, pesynbratu
HaLlOro [AOCHiIXKEHHS!, MiATBEPAXYHUYM BUCOKO 3Hauy-
Wwn i cunbHUA 3B’A30K MK IHA i TaxkicTio cencucy,
nigKpecnioTb NoTeHLian Lboro NokasHuka sik NpocToro,
arne noTy>XHOro NPOrHOCTUYHOTO IHCTPYMEHTY B MiKyBaHHi
cencucy, SKUiA MOXe 3peLuTo MOoKpawuTh Aormnsg,
3a nauieHtamu Ta pesyneratu. [lepesara IHA nonsrae
B TOMY, LLO Lie NPOCTWIA i NOTEHLIAHO HOBUI Biomapkep,
AKMA MOXHa LUBMAKO Ta Nerko otpumaty 3 nabopartop-
HUX [AaHuX nig Yac HaaxXOomXKeHHs A0 BigdineHHs
HeBigKnagHoi AonoMoru.

Lle pocnigxeHHss mMano kinbka obmexeHb. Hacam-
nepes, Le 6yno peTpocnekTUBHE AOCHIAXKEHHS, Ke, MOX-
NMBO, Marno NeBHUIN CTyNiHb ynepemkeHocTi y Biabopi
xBopux. Mo-apyre, yci navuieHTn, BKMOYEHi B aHanis, bynu
rocnitTanisoBaHi 40 BigdineHb HeBigKNagHOI A0NoMoru
npyHanMHi Yepes 24 rogvHW NicNs noyatky 3axBOpHO-
BaHHS, WO MOINO BMNMMHYTU Ha CMOCTEPEXYBaHi PiBHI
anbOyMmiHy B KPOBI BIAMNOBIAHO 4O Yacy no4aTtky onepaduii.
Mo-TpeTe, BigoMoO, WO npu abaomMiHanbHOMY Cencuci
aKTMBYETbCS CMMNATU4HA HEepBOBa cuUCTeEMa, Lo Mpu-
3BOANTb A0 MOGinisauii iMyHHMX KniTuH i3 nepudepny-
HUX pe3epByapiB, 36iNbLUyoUM KiNbKiCTb NepudepuyHnX
iMyHHUX KNiTWMH. Lle Takox Moxe cTBOpUTW npobnemy
aona  nopiBHaHHocTi  IHA cepen  pisHMX nauieHTiB.
Mo-yeTBEpPTE, X04a MW Hamaranucsi KOHTpOmBaTh
Bapiauii 3a pgonomoroio GaraToBMMIpHUX Moaenewn,
Kiflbka iHWWX HeBigoOMUX (OaKTOPIB MOMMN  BMIIUHYTH
Ha Halli pe3ynbsTaTu.

BUCHOBKHU

CniBBigHOLWEHHA HeWTpodiniB Ao anbbymiHy 6yno
BM3HAYEHO $IK TOYHWIA | HaginHuiA Giomapkep Aans
NPOrHO3yBaHHA  TSXKKOCTI  abaoMiHanbHOro  cencucy,
OEMOHCTPYIOUM  4ygoBY  AMCKPUMIHaUIHY — 34aTHICTb
y BM3HaYeHHi centuyHoro woky (AUC=0,948). MNpu no-
poroBoMmy 3HayeHHi 22,1 Giomapkep NpoAeMOHCTPYyBaB
cneundivHicte 93,4% (95% [1=86,2—-97,5), uytnuBicTb
92,3% (95% [1=74,9-99,1) ana crpatudikauii xBopux
Ha cenTuyHMI Wok. Llen Giomapkep 6yno Bu3Ha4YeHo sk
Baknueun npepmktop 30-O4eHHOT CMepTHOCTI npu 060X
Tvnax nepdopauii (AUC=0,862), xoya BiH MaB JeLlo

severe comorbidities and/or mild immunodeficiency but
currently clinically stable, in whom infection can rapidly
worsen the prognosis; Class C patients are those with
severe comorbidities in the late stages and/or severe
immunodeficiency, in whom infection will worsen the
already severe clinical condition. An increase in their
blood count often indicates ongoing infection or inflam-
mation. Albumin has several physiological functions,
including maintaining oncological pressure and trans-
porting substances. Low albumin levels in sepsis can be
a sign of systemic inflammation and capillary leakage
syndrome. A high INR indicates a high number of
neutrophils relative to the albumin level. This can be
interpreted as an increased immune response to
infection combined with a compromised systemic state
due to sepsis. Studies have shown that changes in INR
are associated with an increase in all-cause mortality
in patients with severe sepsis or septic shock [19, 27].
This makes the INR a potential marker for (1) assessing
the severity of sepsis; and (2) predicting patient outco-
mes. This may help clinicians to identify patients at
increased risk of adverse outcomes, including post-
operative mortality. In addition, the use of this indicator
before surgery may aid in patient management decisions,
as the assessment of sepsis severity may contribute to
more informed decisions regarding the necessary treat-
ment algorithm for patients, including staged surgical
treatment. Thus, the results of our study, confirming
a highly significant and strong association between INR
and sepsis severity, highlight the potential of this indi-
cator as a simple but powerful prognostic tool in the
management of sepsis, which may ultimately improve
patient care and outcomes. The advantage of INR is that
it is a simple and potentially novel biomarker that can be
quickly and easily derived from laboratory data at the
time of admission to the emergency department.

This study had several limitations. First, it was a retro-
spective study, which may have introduced some bias
in the selection of patients. Secondly, all patients
included in the analysis were admitted to the emergency
department at least 24 hours after the onset of the
disease, which may have influenced the observed blood
albumin levels according to the time of surgery. Thirdly,
the sympathetic nervous system is known to be acti-
vated in abdominal sepsis, leading to the mobilization of
immune cells from peripheral reservoirs and increasing
the number of peripheral immune cells. This may also
pose a problem for the comparability of INR between
different patients. Fourth, although we tried to control
for variation using multivariate models, several other
unknown factors may have influenced our results.

CONCLUSIONS

The neutrophil-to-albumin ratio was identified as
an accurate and reliable biomarker for predicting the
severity of abdominal sepsis, demonstrating excellent
discriminatory ability in determining septic shock
(AUC = 0.948). With a cut-off value of 22.1, the biomarker
showed a specificity of 93.4% (95% CI = 86.2-97.5) and
a sensitivity of 92.3% (95% CI = 74.9-99.1) for stratifying
patients for septic shock. This biomarker was identified
as an important predictor of 30-day mortality in both types
of perforation (AUC = 0.862), although it had slightly
lower accuracy rates in predicting mortality than in

OpuwuriHanbHi 4oCnigpKeHHSs

315

Original research



YKpaiHCbKWI pagionoriyHniA Ta OHKONOTiYHWA >ypHar. 2024. T. 32. Ne 3. C. 299-320
Ukrainian journal of radiology and oncology. 2024;32(3):299-320

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

HKYi MOKa3HUKWM TOYHOCTI NPW MPOrHO3yBaHHi neTtanb-
HOCTI, HiXX MpW MPOrHO3yBaHHI TsHKKOCTI cencumcy. lMopis-
HAMbHUIA aHani3 OBOX Po3pobrieHux mopenen perpecii
nponopuinHnx puaukie Kokca nokasae, wo Bnnve IHA
Ha BWXMBaHICTb BUSBMBCS GiNnbll BMpa3HWM y NaLieHTIB
3i 3M0SKICHOI NepdopaLietdo TOBCTOI KALWKN. Y NauieHTIB
i3 noGposikicHolo nepdbopaLieto TOBCTOT KULWIKM MOAenb
npogemMoHcTpyBana 3afoBiflbHy BiANOBIAHICTb BXiAHWUM
JaHMM, a cyasum 3 OUIHOK KoedoilieHTiB mogeni, HasB-
HicTb abo BIACYTHICTb CEMTUYHOrO LUIOKY He BhnuBana
Ha BWXMBAHICTb Ui€i kaTeropii nauieHTiB.
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Prospects for further research

The development of an algorithm for the diagnosis and treat-
ment of patients with complicated colon cancer represents
a further prospect for our research. The objectives of this
research include the introduction of new surgical techniques
and approaches to the treatment of colon perforation, with
a particular focus on cases complicated by sepsis. This will
involve an assessment of the effectiveness of minimally invasive
procedures in reducing complications and improving out-
comes. Additionally, the impact of various factors on the
outcomes of surgical treatment of colon perforation compli-
cated by sepsis will be studied, to adapt treatment strategies
to individual patient needs. Finally, the long-term outcomes
and quality of life of patients undergoing surgical treatment
will be assessed.
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