KJITHIYHA TOKCHUKOJOI'TA
CLINICAL TOXICOLOGY

DOI: 10.33273/2663-4570-2024-96-1-45-54
YAK: 615.9

H.B. Kypainb
[Jepxasre nignpmemcTso «Haykosmii LEHTP NPEBEHTUBHOT TOKCHKOANOTI, XAPYOBOI Ta XiMiYHOT be3neku
imeHi akagemika J1.I. Megseas Minictepctaa oxoporu 300pos’s Ykpaikus, m. Kuis, YkpaiHa

MPAKTUYHI ACNEKTU 3ACTOCYBAHHS PISHUX LKA
BAJIbHOI OLIIHKW A1 BUSHAYEHHS TA)XXKOCTI
TA MPOrHO3Y HAPKOTU4YHUX OTPYEHDb Y AOPOCJIUX

PE3IOME. Ilpu kniniunomy cnocmepedsicenti 3a nayienmamu 3 OmpyeHHAMU Y 6i00ieHHi iHmMeHCUBHOT mepanii 6UKopUcmosyiomucs
DI3HOMAHIMHI cmamuyni ma OUHAMIYHI NOKAZHUKY MANCKOCMI CIMAHy ma 11020 npoeno3y. Taxi NoKasHuKY € 0CHOBOK WKAL OATbHOT
OYIHKU, YYMAUBICIb AKUX MOJICe SHAYHO 8aAPIl08AMU 8 3ANIeHCHOCI 8i0 bazamvox (axmopis.

Mema. Y3azanvnenns cyuachux nioxo0ie 00 6UKOPUCANHS CINMAHOAPIMUZ0BAHUX WKAT OATbHOT OYiHKU (I31010214H020 CIMAHY TI0OUHU
Ha npuknadi mixchapoonux wikan: PSS, SAPS II, APACHE 1V ma ananiz epekmusnocmi ixub020 UKOPUCIAKHA 8 OldeHOCMUYL ma
NpOCHO3Y6AHHI nepedizy HAPKOMUYHUX OMPYEHD.

Mamepianu ma memoou. Ananiz enacnux oocniodcens i nyonixayiu naykosux oas Elsevier, PubMed, ToxNet 3 memu docnioocenns.
3oiticneno pempocnekmusHy oyinky meouunux oanux 2740 nayienmis 3 HAPKOMUUHUMY OMPYEHHAMU (ONIOIOHUM CUHOPOMOM), SKI
nikyeanucs npomsazom 2011-2020 pp. y Kuigcoxomy moxcukonoeiunomy yenmpi. Oxpemo oyinero dawi nomepaux nayienmis — 98 ocio.
Oyiniosanacs wymaueicmo i cneyugpiunicmo wkan APACHE IV, SAPS II, PSS 013 oyinxu masickocmi onioiono2o cunopomy ma npo-
2HO3y cMepmi.

Pesynomamu. Bemanosneno, ujo nokasHux majckocmi cmany 6 nayicHmie 3 onioionum cundpomom 3a wikanoio PSS, mag nomipny
6i0 ‘emny kopenayiro (r = 0,016, p < 0,001) 3 danumu 3a wikanoro APACHE 1V, npome oyinxa 3a wikanoro SAPS Il mana cmamucmuuro
oocmogipry nosumugHy koperayiro (r = 0,231, p = 0,002) 3 0anumu 3a wikanoro PSS. Bcmanosnena cmamucmuuto 00CmogipHa no3u-
MUBHA KOPENAYis MIdC NPOSHOSHUM NOKA3HUKOM HacmaHHs cmepmi 3a wkanoto APACHE IV ma it paxmuunum nacmannam (r = 0,548,
p < 0,001); 3a wkanorwo SAPS Il ananoziunuii NOKa3HUK He MAs CHMAMUCMU4Hoi 00CMOGIPHOCHI, Npome HAOIUNCABCA 00 00BIPYO20
inmepsany (r = 0,475, p = 0,051), ne 6y10 ompumano cmamucmuyro 00CMOGIPHOO 36 A3KY MIJNC OYIHKOIO CMEPMENbHO20 CIAHY 3d
wranoro PSS ma gpaxmuunum nacmanusiv cmepmi (r = 0,117, p =0,078).

Bucnosxu. Cvoco0ni PSS sanuwiaemvcs HauKpawum cnocobom nopieHsHHs mANCKOCMI OMPYEHHSL 34 Y4aACmi PISHUX MOKCUUHUX d2eH-
mig, y Pi3HUX 2PYNAX NAYIEHMIE 3 NPUE A3K0H 00 2e0epahiuHo20 po3mauty8anHs abo KoOHKpemHoi Kpainu. [pome oyinka cmary nayi-
EHMIB 3 ONIOIOHUM CUHOPOMOM BUABUIA ICMOMHI BIOMIHHOCTI 8 NOKASHUKAX MAXCKOCI OMPYEHHA MA NPOSHO3Y cMepmi, AKI 0Vau
PO3PAX06AHT 3 BUKOPUCIAHHAM PIZHUX WIKAIL.

Kniouosi cnosa: ompyenns, wikana oyinku maxckocmi ompyenns, PSS, SAPS I, APACHE 1V,

N. Kurdil
LI. Medved's Research Center of Preventive Toxicology, Food and Chemical Safety, Ministry of Health,
Ukraine (State Enterprise), Kyiv, Ukraine

PRACTICAL ASPECTS OF USING DIFFERENT SCORING SCALE FOR DETERMINING THE SEVERITY
AND PROGNOSIS OF DRUG POISONING IN ADULTS

ABSTRACT. In the clinical observation of patients with poisoning in the intensive care unit, various static and dynamic indicators of
the severity of the condition and its prognosis are used. Such indicators are the basis of scoring scales; however, the sensitivity of the
scales can vary significantly depending on many factors.

Aim. Generalization of modern approaches to the use of standardized point scales for assessing the physiological state of a person on
the example of international scales: PSS, SAPS II, APACHE IV and analysis of the effectiveness of their use in the diagnosis and treat-
ment of acute poisoning.

Materials and Methods. The publications of scientific databases Elsevier, PubMed, ToxNet on the topic of the study were analyzed. A
retrospective evaluation of the medical data of 2,740 patients with narcotic poisoning (opioid syndrome) who were treated during
2011-2020 at the Kyiv Toxicology Center was carried out. The data of deceased patients - 98 people - were separately evaluated. The
sensitivity and specificity of the APACHE IV, SAPS II, PSS scales for assessing the severity of the opioid syndrome and predicting death
were evaluated.

Results. It was established that the severity indicator of the condition in patients with opioid syndrome according to the PSS scale had
a moderate negative correlation (r = 0.016, p < 0.001) with the data according to the APACHE 1V scale, but the assessment according
to the SAPS 11 scale had a statistically significant positive correlation (r = 0.231, p = 0.002) with data on the PSS scale. A statistically
significant positive correlation was established between the predictive index of the occurrence of death according to the APACHE IV
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scale and its actual occurrence (r = 0.548, p < 0.001), according to the SAPS II scale, the similar indicator did not have statistical
reliability, but approached the confidence interval (r = 0.475, p = 0.051); no statistically significant relationship was obtained
between the assessment of the fatal state on the PSS scale and the actual occurrence of death (r = 0.117, p = 0.078).

Conclusions. Today, the PSS remains the best way to compare the severity of poisoning by different toxic agents, in different groups
of patients with reference to a geographical location or a specific country. However, the assessment of patients with opioid syndrome
revealed significant differences in the severity of poisoning and the prognosis of death, which were calculated using different scales.
Keywords: poisoning, poisoning severity scale, PSS, SAPS II, APACHE IV.

Beryn. [lpu xiaiHIYHOMY CHIOCTEpPEXEHHI 3a
MaIieHTaMu 3 OTPYEHHSIMHU B YMOBAaX BiJUTiIICHb
inTeHcuBHOI Teparii (BIT) BUKOPHCTOBYIOTBCS
PI3HOMAaHITHI CTaTUYHI Ta JMHAMIYHI TTOKa3HU-
KM TSDKKOCTI CTaHy Ta HOro MpOTHO3Y.
3a3HaueHi MOKAa3HUKHA CKJIAAAI0Th KA Oajb-
HOI OIIIHKH, MPOTE iXHS Yy TIMBICTh MOXKE 3HAU-
HO BapiloBaTH B 3aJIS)KHOCTI BiJ] Oaratrox (ax-
TopiB. Hampuknazn, mikama OINIHKH TSKKOCTI
orpyenns (Poisoning Severity Score, PSS) Oyna
po3pobneHa B 1990-94 pp. €Bponeiichkoro aco-
IIAI[I€}0 TOKCUKOJIOTIYHUX IIEHTPIB 1 KIIIHIYHUX
tokcukonoriB (The European Association of
Poison Centres and Clinical Toxicologists,
EAPCCT), MixHapoIHOIO POTPaMOI0 3 XiMid-
HOoi Oesmeku (International Programme on
Chemical Safety, IPCS) 1 Kowmicierw
€Bponeiicbkoro Cor3y 3 METOI0 3a0e3MeUCHHS
MpOCTOi Ta HAAiWHOI OaTbHOI CHUCTEMHU IS
OTHCY OTPYEHD 1 BU3HAUEHHS IXHBOI TSIKKOCTI
[1]. Lle HaOip KIIHIYHUX O3HAK 1 CHMITTOMIB BiJT
0 mo 4, mo nmepeadavae peecTparito HanTSHKINX
TOKCHYHUX €(EeKTiB, AKUI HE MPU3HAYCHHUH IS
dbopmyBaHHS TporHO3y oTpyeHHs. Orinka 0
03HAYa€ BIJICYTHICTh CUMIITOMIB, | — He3HaYHi,
2 — moMmipHi, 3 — TSHKKI 3MiHH, a 4 — y pa3i cMep-
Ti marfieHTa. TakuM YWHOM, yCi TAIll€HTH, SKi
MOMEpJIH, TOBWHHI Oynmu oTpumatu jwmme 4
Oanmu. Ane, Ha MPaAKTHUIl TaKk OyBae NMajeKo HE
3aBXKIIH, TPUKIAIOM MOXKYTh OyTH CydacHi Hap-
KOTHUKH, PEYOBHHH, IO MAIOTh BiATEPMiHOBaHI
edeKTH Ta iH.

Oxpim PSS, akTHBHO BHUKOpPHCTOBYIOTHCS I
IHIIT1 KA OAJIBHOT OIIHKY CTaHy TMAaIli€HTa Ta
MPOTHO3Y MHIOJ0 Tepediry OTpyeHHs (HaINpHK-
nax, Acute Physiology and Chronic Health
Evaluation (APACHE 1V), Simplified Acute
Physiology Score (SAPS II), Total Severity
Score (TSS) Ta in.) [2, 3]. Came meii gaxT cro-
HYKaB TIOPIBHATH Yy TJINBICTh Ta CHICIIU(IIHICTD
PI3HUX ILIKaJ y BUMAAKaX HAPKOTUYHHX MEePeI0-
3yBaHb — OJTHOTO 3 HAWTOIMIMPEHIIINX COIialb-
HO 3HAYYIIUX OTPYEHb.

Mera. Y3aranbHEHHS Cy9acHHX IITXOIB 10
BUKOPHUCTAHHS CTaHAAPTH30BAaHUX ILKaJ Oalib-
HOI OIIIHKK (i310JIOTIYHOTO CTaHy JIOMWHU Ha
npukiani MixHaponuux mkai: PSS, SAPS 11,
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Introduction. Various static and dynamic
indicators of the severity of the condition and
its prognosis are used during the clinical
observation of patients with poisoning in
intensive care units. These indicators are ele-
ments of point rating scales, however, the
sensitivity of the scales can vary significantly
depending on many factors. For example, the
Poisoning Severity Score (PSS) was devel-
oped in 1990-94 by the European
Association of Poison Centers and Clinical
Toxicologists (EAPCCT), the International
Program on Chemical Safety (IPCS) and the
Commission of the European Union in order
to provide a simple and reliable scoring sys-
tem for describing poisonings and determin-
ing their severity [1]. This is a set of clinical
signs and symptoms from 0 to 4, which
involves the registration of the most severe
toxic effects, which is not intended to form a
prognosis of poisoning. The PSS scale was
used to assess the degree of severity in 5
positions: 0 - suspected poisoning, I - mild
poisoning, II - moderate poisoning, III -
severe poisoning, IV - fatal poisoning.
Therefore, all patients who died should have
received only 4 points. But, in practice, this
is not always the case, for example, modern
drugs, substances with delayed effects, etc.
In addition to the PSS, other scoring scales of
the patient's condition and the course of poi-
soning are actively used (for example, Acute
Physiology and Chronic Health Evaluation
(APACHE 1V), Simplified Acute Physiology
Score (SAPS II), Total Severity Score (TSS),
etc. [2, 3].

This fact prompted us to compare the sen-
sitivity and specificity of different scales in
cases of drug overdoses - one of the most
common socially significant poisonings.

Aim. Generalization of modern approach-
es to the use of international standardized
score scales of human physiological state:
PSS, SAPS II, APACHE 1V and analysis of
the effectiveness of their use in the diagnosis
and prediction of the course of drug poison-
ing.
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APACHE IV Ta ananiz epeKkTUBHOCTI IXHBOTO
BUKOPUCTAHHS B JIarHOCTHIII Ta MPOTHO3yBaHHI
nepeOiry HapKOTUIHUX OTPYEHbD.

Marepiaiun Ta MeTOAH. AHAJI3 BIIACHUX
JMOCIIDKeHh 1 myOmikamii HayKoBUX 0a3
Elsevier, PubMed, ToxNet, npucBsiueHnX AaHii
TeMmi. 3MiHICHEHO PEeTPOCTEKTHBHY OIlIHKY
JAHUX MEIUYHOI MoKyMeHTallii 2740 maiieHTiB
3 HAPKOTHYHUMH OTPYEHHAMHU (OMIOITHUM CHUH-
JIPOMOM), SIKI JIKYBaJTHCSI npotsrom 2011-2020
pp. ¥ KuiBChbKOMY TOKCHKOMOTI4HOMY LEHTPI.
Okpemo OLIHEHO JaHI MOMEPIHX MalieHTIB
(Bcroro — 98 oci0, rocmiTanabHa JICTaIbHICTD —
3,58 %), cepen skux 77 BumankiB (78,6 %)
MIOB’s13aHi 3 OJHOYACHUM BXXHBAaHHSAM JIBOX a00
OinpIle HAPKOTMYHUX pPEYOBUH; 34 BUNAAKH
(34,7 %) acorifioBaHi 3 OmioigaMH Ta ajJKOTro-
aem; 21 Bumamok (21,4 %) — 3 KomOiHaIli€IO
OIIOIAIB, aKOTOJNI0 Ta ICHXOCTUMYIATOPIB.
CynoBo-MeIUYHUMHU JOCIIIKEHHSIMH BCTaHOB-
JICH1 HACTYITHI TPUYMHU CMEPTi: TOKCUYHA Tera-
to-Hedponarisa — 12 Bunaakis (31,57 %); cun-
JPOM TPUBAJIOi KOMIIpecii M’SIKHX TKaHUH, II0
CYIIPOBOKYBABCS PabIOMIONI30M 1 TOCTPOIO
HUPKOBOIO HemocTtatHicTio — 8 (21,05 %);
TOCTPE MOMIKOKEHHS HUPOK — 5(13,15 %) 6e3
pabIoMiONi3y; acmiparlist MTyHKOBOTO BMICTY —
7 (18,42 %); mo3arocrmiTajgbHa THEBMOHIS Y 6-
TH namieHTiB (15,78 %).

OriHOBaMUCS YyTIUBICTh 1 CHCIU(IYHICTD
mkain APACHE 1V, SAPS 11, PSS nmis Bu3na-
YEeHHS TSDKKOCTI OIMIOIAHOTO CHHAPOMY Ta IMpo-
THO3Y CMEPTI.

[kamy PSS 3actocoBaHo 11 OIIHKY CTyTIe-
HS TSDKKOCTI To 5 moswuiisix: 0 — migo3pa Ha
oTpyeHHs, | — nerke orpyensns, Il — oTpyenHs
cepenHboi TsHKKocTi, [ — Tshkke oTpyenns, [V —
cMepTenbHe OTpyeHHs. Ominka nepenbdadana
aHaJi3 MOKa3HUKIB 3a 12-Ma rpynaMu: IUTyHKO-
BO-KHIIKOBUW TPakT, HEPBOBAa CHCTEMa, CHCTe-
Ma KpOBOOOIry, AHMXanbHa CHCTEMa, MeTa60-
7i3M, (PyHKIIS MEe4iHKH, HUPOK, KpOB, M's130Ba
CHCTEeMa, JOKaJlbHI ypaXeHHs OdYei, MIKIpH,
J'IOKaJ'IBHi edextu Bix ykyciB. CTyIiHb T;DKKOCTi
BU3HauaBcs B Oanax (0-1V).

[lIkana APACHE IV mnepenbavana anami3
Takux naaHux: mkana APS (anrm., Acute
Physiology Score) — ominka roctpux (iziono-
rivaux 3MmiH; mkaiga GCS (anrn., Glasgow
Coma Scale) — mikana komu [1a3ro; Bik martieH-
Ta; CYNyTHI XPOHIYHI 3aXBOPIOBAaHHS; MIiCIIC
HAJXO/PKCHHS;, TPUBAJIICTh JIIKYBaHHS B CTaIlio-
Hapi 1o npubyttsa y BIT; aiarno3 npu Haaxon-
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Materials and Methods. An analysis of
own research and publications of Elsevier,
PubMed, ToxNet scientific databases devot-
ed to this topic was made. A retrospective
evaluation of the medical records of 2,740
patients with narcotic poisoning (opioid syn-
drome) who were treated during 2011-2020
at the Kyiv Toxicological Center was carried
out. The data of deceased patients (a total of
98 people, hospital mortality rate — 3.58%)
were separately evaluated, among which 77
cases (78.6%) were associated with the
simultaneous use of two or more narcotic
substances; 34 cases (34.7%) were associat-
ed with opioids and alcohol; 21 cases
(21.4%) — with a combination of opioids,
alcohol and psychostimulants. Forensic stud-
ies established the following causes of death:
toxic hepato-nephropathy — 12 cases
(31.57%); syndrome of long-term compres-
sion of soft tissues, accompanied by rhab-
domyolysis and acute renal failure - 8
(21.05%); acute kidney damage — 5 (13.15%)
without rhabdomyolysis; aspiration of gas-
tric contents — 7 (18.42%); community-
acquired pneumonia in 6 patients (15.78%).

The sensitivity and specificity of the
APACHE IV, SAPS 11, PSS scales for assess-
ing the severity of the opioid syndrome and
the prognosis of death were evaluated.

The PSS scale was used to assess the
degree of severity in 5 positions: 0 - suspect-
ed poisoning, I - mild poisoning, II - moder-
ate poisoning, III - severe poisoning, IV -
fatal poisoning. The assessment involved the
analysis of indicators in 12 groups: gastroin-
testinal tract, nervous system, circulatory
system, respiratory system, metabolism, liver
function, kidney, blood, muscular system,
local lesions of the eyes, skin, local effects
from bites. The degree of severity was deter-
mined in points (0-IV).

The APACHE IV scale involved the
analysis of the following data: the APS scale
(Acute Physiology Score) — assessment of
acute physiological changes; GCS scale
(Glasgow Coma Scale); age of the patient;
accompanying chronic diseases; place of
receipt; duration of treatment in a hospital
before arrival at the intensive care unit
(ICU); diagnosis upon admission (116
items); use of emergency surgery; artificial
lung ventilation (ALV) in the first 24 hours;
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»eHH1 (116 MmyHKTIB); 3aCTOCYBaHHSI €KCTPEHO-
ro XipypriuyHoro BTPYy4aHHs; IITy4YHA BEHTUJIS-
uis nerens (LIUBJI) y nepuni 24 ronunu; xoedi-
mieHT okcurenailii PaO,/Fi0, Ta i1. Ha mijgcrasi
OILIIHKHU TSKKOCTI CTaHy pO3paxoBYyBaBCS PU3UK
HMOBIPHOI'O JIETAJILHOTO PE3yJbTaTy B CTalllo-
Hapi. [lizcymMkoBe mifBENEHHS 3a MIKAJIOIO
APACHE 1V 3niiicHI0Banocs MUIsIXOM ITiICyMO-
BYBaHHs 3a BciMa Noka3zHukamu. [ocmiTaibHa
neranbHicTh (IJI) BupaxoByBamacs 3a ¢opmy-
jow: [NI=x/(x+1)*x 100 %.

Illxana SAPS Il BukopucTtOByBajacs aJis
OIIIHKK PHU3UKY TOCIITaIbHOI JIETATHHOCTI Ta
ckiananacs 3 61oky APS, 6roky naboparopHux
MOKAa3HUKIB, OJIOKY HAsBHOCTI XpOHIYHUX 3aXBO-
pPIOBaHb, MOKa3aHb I Haaxo/keHHs A0 BIT,
3acrocyBanHs LIIBJI. InaTepnperauis pe3ynb-
TaTiB 3MIMCHIOBAJACA TaK: MiHIMaJbHE 3HAYCH-
Ha 0 OaniB, MakcUMayIbHE 3HaueHHS 160 Oais,
HiJpaxyHoK — 3a Gopmyinoro: logit = -7.7631) +
(0.0737 (SAPS 1II) + (.9971 In(SAPS 1II) + 1),
the probability of a fatal outcome = exp (logit) /
(1+(exp (logit)), BIpOTigHICTH CMEPTEIBLHOIO
pesyasraty = exp (logit) / (1 + (exp (logit)).
BuxopucToByl0ThCS AaHi MPOTATOM Tepmux 24
roiuH nepeOyBanHs naiienra y BIT.

Craructuuny oOpoOKy JaHUX BHKOHAHO 3a
nomomororo mporpamu IBM  SPSS  Statistics
29.0.0.0., BUKOpPHCTAaHO KOpPENSALIAHUN aHaml3
[Tipcona (1), mpu p < 0,05.

PesyabraTu. Ha nepmiomy erarmi g0CITiKCH-
HS OI[IHEHO TSKKICTh CTaHy OTPYEHHS 3a PI13HU-
mu 1mkanmamu (APACHE 1V, SAPS II, PSS),
MICIS YOTO0 BU3HAYCHO TOKA3HUKH KOPEJAIii
MK OTPUMAaHUMU JaHUMHU (Tabm. 1).

BcranoBneHo, 1110 TOKa3HUK TSXKKOCTI CTaHY
cepel TAIliEHTIB 3 OMIOITHMM CHHIPOMOM 32
mkanoo PSS maB momipHy Big’€eMHY Kopens-
ito (r= 0,016, p <0,001) 3 maHMMH 32 TTKATIOO
APACHE 1V, pore orinka 3a mxkanoo SAPS I1
Majla CTaTUCTUYHO JIOCTOBIPHY NO3UTUBHY
KOPEJIALIIO 3 JaHUMHU 3a mkanoro PSS (r= 0,231,
p = 0,002).

Ha npyromy erami JOCiKEHHS POBEIECHO
aHaJI3 XapakTepy KOPENAiMHUX 3B’S3KIB MiXK
MOKa3HUKAMH TSHKKOCTI OTPYEHHS 3a IIKaJTaMH
PSS, SAPS II, APACHE IV Tta daktnunum
HACTaHHSIM CMEPTI cepell MAIli€HTIB 3 OIMioif-
HUM CHHApPOMOM (Tabm. 2).

BcranoBnena ctaTHCTUYHO TOCTOBIpHA MO3U-
THUBHA KOPEJISAIS MIXK MMPOTHO3HUM TIOKa3HUKOM
HacTaHHs cMmepTi 3a mKaiaor APACHE IV ra ii
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oxygenation coefficient PaO,/FiO,, etc.
Based on the assessment of the severity of
the condition, the risk of a probable fatal out-
come in the hospital was calculated. The
summary of the result according to the
APACHE 1V scale was carried out by sum-
ming up all indicators. Hospital mortality
(HM) was calculated according to the formu-
la: HM = x / (x+1) x 100%.

The SAPS II scale was used to assess the
risk of in-hospital mortality and consisted of
the APS block, the laboratory indicators
block, the presence of chronic diseases
block, indications for ICU admission, and the
use of ventilators. The results were interpret-
ed as follows: the minimum value is 0 points,
the maximum value is 160 points, the calcu-
lation is based on the formula: logit = -
7.7631) + (0.0737 (SAPS 1II) + (.9971
In(SAPS II) + 1), the probability of a fatal
outcome = exp (logit) / (1 + (exp (logit)).
Data are used during the first 24 hours of the
patient's stay in the ICU.

Statistical data processing was performed
using the IBM SPSS Statistics 29.0.0.0 pro-
gram, Pearson's correlation analysis (r) was
used, with p <0.05.

Results. At the first stage of the study, the
severity of the poisoning was assessed using
various scales (APACHE 1V, SAPS II, PSS),
after which the correlation indicators
between the obtained data were determined
(Table 1).

It was established that the indicator of the
severity of the condition among patients with
opioid syndrome according to the PSS scale
had a moderate negative correlation (r =
0.016, p < 0.001) with the data according to
the APACHE 1V scale, but the assessment
according to the SAPS II scale had a statisti-
cally significant positive correlation with
data on the PSS scale (r = 0.231, p = 0.002).

At the second stage of the study, an analy-
sis of the nature of correlations between indi-
cators of the severity of poisoning according
to the PSS, SAPS II, APACHE IV scales and
the actual occurrence of death among
patients with opioid syndrome was per-
formed (Table 2).

A statistically significant positive correla-
tion was established between the predictive
index of the fatal prognosis according to the
APACHE 1V scale and the actual fatal out-




KJITHIYHA TOKCHKOJIOI'ISA

CLINICAL TOXICOLOGY

Tabmums 1

Cryninb Kopensinii NOKa3HHKA CTAHAAPTH30BAHOI OLIHKH TSKKOCTi OTPY€EHHSA
3a wkanamu PSS, SAPS II, APACHE 1V

Table 1

The degree of correlation of the indicator of the standardized assessment of the severity of poisoning
according to the PSS, SAPS II, APACHE IV scales

HaiiMeHyBaHHSI CHCTeMH OIiHKH/ Moka3unk kopensiuii Ilipcona, r/
The name of the evaluation system Pearson's correlation index, r P
PSS — APACHE 1V - 0,016 < 0,001
PSS —SAPS 11 0,231 0,002
SAPS Il - APACHE IV 0,417 0,054
Tabmuug 2

Cryninb Kopeasuii noka3HNKa TAKKOCTi oTpyeHHA 3a mkaidamu PSS, SAPS 11, APACHE IV
Ta HACTAHHSIM CMEPTi cepe] MANIEHTIB 3 OMIOITHMM CHHIPOMOM

Table 2

The degree of correlation of the severity of poisoning according to the PSS, SAPS II, APACHE IV
scales and the fatal outcome among patients with opioid syndrome

HaijimenyBaHHS cucTeMH OLiHKH/ Hoxa3znnk kopeasinii Ilipcona, r/

The name of the evaluation system Pearson's correlation index, r P
Jletanpauit mporuo3s / Fatal prognosis APACHE 1V, % 0,548 < 0,001
Jleraneuuit nporno3 / Fatal prognosis SAPS 11, % 0,475 0,051
HeTaJ‘IBH.I/II/I nporno3s / Fatal prognosis PSS (4 0.117 0.078
Oanu/points)

daxtuaanM HactanHsM (1= 0,548, p <0,001); 3a
mkanoro SAPS II ananoriuHuil mokazHUK He
MaB CTaTUCTHUYHOI JOCTOBIPHOCTI, IpOTE HAOIHU-
’KaBcsi 0 JoBipuoro iHtepsanmy (r = 0,475,
p = 0,051); e Oyn0 OTpUMAHO CTATHCTHYHO
JIOCTOBIPHOTO 3B 513Ky MK OLIHKOIO CMEpTellb-
HOrO cTaHy 3a mkajiow PSS ta daxtnunum
HactaHHsIM cmepti (r = 0,117, p =0,078).
[TosicHUTH BIJICYTHICTH KOPEJISLIHHOIO 3B’S3-
Ky MDK TSDKKICTIO OTpYeHHs 3a mikajior PSS
(4 6anu — cMepTenbHE OTPY€EHHS) Ta (PaKTUUHUM
HACTaHHSAM CMEpTI MOXKHA 3 HACTYNHHUX MIPKY-
BaHb: PSS BKiIIOYa€e BENMHMKY KUIBKICTH KIHIEBHX
TOYOK — KIIIHIYHHUX 1 JJa00paTOpHUX AaHUX 3 12-Tu
PI3HHUX CHCTEM OpTaHiB Ta YUCIICHHI Cy0’ €KTHBHI
3MiHHI, TaKi SIK «M’KHAH TeMOJII3», «M sIKa apTepi-
aJlbHAa TIMOTOHIS» Ta «TPUBAIMHN Kallelby, M0
3HIKY€ HaJIMHICTh 3B’SI3Ky MDK IOKAa3HHUKaMU.
[Ikana PSS ¢ikcye KpuTUYHI TOYKH i1 4ac mep-
IIOTO ONISAAY TAIli€HTa, MPOTe AMHAMIYHA 3MiHA
CTaHy MallleHTa MPOTATOM MepiuX 24-X TOxuH
nepeOyBanns y BIT moxe momatu icTOTHHX
KOPEKTHB JI0 OLIIHKU TSXKKOCTI OTPY€EHHS Ta HOro
nporHo3y. Takum 4MHOM, SKIIO TOBTOPHO MPOBO-
JIUTH OLIIHKY 3 ypaxXyBaHHSIM 3MiH, MOXXHA HaOIu-
3WUTH OIIHOYHI TIOKA3HUKH 70 (PAKTUIHUX, TTPOTE
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come (r = 0.548, p <0.001); according to the
SAPS II scale, the similar indicator did not
have statistical reliability, but approached the
confidence interval (r = 0.475, p=0.051); no
statistically significant relationship was
obtained between the assessment of the fatal
state on the PSS scale and the actual fatal
outcome (r =0.117, p = 0.078).

The lack of correlation between the sever-
ity of poisoning on the PSS scale (4 points -
fatal poisoning) and the actual fatal outcome
can be explained by the following considera-
tions: PSS includes a large number of end
points - clinical and laboratory data from 12
different organ systems and numerous sub-
objective variables such as "mild hemolysis,"
"mild arterial hypotension," and "prolonged
cough," reducing inter-rater reliability. The
PSS scale records critical points during the
first examination of the patient, however, the
dynamic change in the patient's condition
during the first 24 hours of stay in the inten-
sive care unit can add significant corrections
to the assessment of the severity of poisoning
and its prognosis. Thus, if the assessment is
repeated taking into account the changes, it is
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MOBTOpHA OII1HKa 3a mikaio PSS He nependava-
€THCA.

[lkana PSS Bkitouae BeNUKy KiIbKICTh 3M1H-
HUX, OUTBLIICT 3 SKUX € CyO'ekTUBHUMU. [lys
nopiBHsinHA, APACHE II, ¢ikcye nume 15
3MIHHHMX, OTPUMaHUX Ha OCHOBI OCHOBHHX
71a00paTOPHUX 3HAYEHb 1 JKUTTEBO BAKIUBUX
O3HAaK, a TAaKOX JOAATKOBY —16 3MIHHY, sKa €
Jenio cy0’ekTUBHOK (cepiio3Ha auChyHKIIS
CUCTEMH OprasiB abo ocjaOiaeHHil IMYHITET).
Ile Moke 4acCTKOBO MOSCHUTH, YOMY CHUCTEMH
nigpaxyHky oOaniB 3a APACHE Il Buxopucro-
BYIOThCS yacrtiie, Hix PSS.

Pazom 3 Tum, APACHE II MmoxHa BUKOpuUCTO-
BYBaTH JIJIsl YCIX CTaHiB, ToAl sik PSS 3acTocoBy-
€ThCS JIMILE JJI1 TALIE€HTIB 3 OTPYEHHSMH.
IIpore, APACHE Il HeonHOpa30BO BUKOPUCTOBY-
Bajiacs B JOCIIKEHHSIX OTPYyEHb 3amicTh PSS.

Sxmo MaiiOyTHI JOCHIKEHHS TMPOIACMOH-
cTpytoTh, mo PSS abo ioro monudikoBana
¢dopma Oya piBHOIO a00 KpaIIoro 3a 1HIII ITKaJIN
1 TIPOCTOI0 Y BUKOPUCTAHHI, TO/I ii BApTO 3aCTO-
CyBaTH B KIIHIYHUX Ta 1HIIMX JOCITIKEHHSX.
Kpim Toro, 611111 HIMpOKE 3aripoBaKEHHSI eJIeK-
TPOHHOTO 06J111<y MEJMYHIX JaHUX Ta CyYaCHHX
CTaTUCTMYHHUX I1HCTPYMEHTIB 3 peecTpauii Ta
00poOKM MX JaHuX Moke 3pooutu PSS 3pyuHi-
II0I0 Y BUKOPUCTAHHI.

OoroBopennst

BpaxoByroun 0coOMMBOCTI Ta OOMEKCHHS
PSS, 6arato HayKoBIIIB 1 MPAKTHKIB CKEITUYHO
CTaBJATHCS J10 TOTO, 110 LIKAJY B 11 KJIIACUYHOMY
BUIVISIZII MOKHA BUKOPHCTOBYBATH SIK HATIMHUIMA
JTOCTIAHUIBKHUI a00 KIIIHIYHUM 1THCTPYMEHT, 110
MiATBEPUKYEThCS TUM, 10 PSS Bkpail pinko
3actocoByeThcsi B IliBHIUHIN Awmepuili, e B
npioputeti cuctema NPDS (National Poison
Data System) [4-6]. IIpore, TOKCHKOJOTIYHI
IEHTPH HE JuiIe €BpONU, a W IHIIUX KpaiH
YaCTKOBO 3aCTOCOBYIOTH PSS.

Cnix 3a3nauntu, mo cucrtemua NPDS 1 PSS
Ha TIEpIIUH TomIs aye cxoki. OCHOBHaA Bif-
MIHHICTh TMOJIATA€ Yy BIJICYTHOCTI JeTajeil y
NPDS, mo Moke 3HU3UTH PiBEHb HAIIHHOCTI
omintoBanHA. Crpatudikamisi NPDS Buxopu-
CTOBY€ KPUTHYHI TOYKH, Ha SIKMX MOOyIOBaHa
PSS, mpore PSS € OGinpm neramizoBaHUM
IHCTPYMEHTOM 3aBJSKH TPHUBAJIOMY IMPOIECY
TECTYBAaHHS Ta HEOIHOPA30BOMY IEPErIsy.
Leii mporiec MOMIMNIIye y3ropKeHICTh MiXK OITi-
HIOBaYaMU JTaHUX.

Cporomni TpuWBae mpoIec pO3pOOKH Ta
IMITJIEMEHTAIll1 0 KJIIHIYHOI MPAKTHUKXA HOBOI
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possible to approximate the assessment indi-
cators to the actual ones, but re-assessment
according to the PSS scale is not expected.

The PSS scale includes a large number of
variables, many of which are subjective. In
comparison, APACHE II captures only 15
variables derived from basic laboratory val-
ues and vital signs, as well as an additional —
16 variable that is somewhat subjective
(severe organ system dysfunction or weak-
ened immunity).

The above may partly explain why
APACHE 1I scoring systems are more com-
monly used than PSS. However, APACHE II
can be used for all conditions, but PSS is
only applicable to patients with poisoning.
However, APACHE II has repeatedly been
used in poisoning studies instead of PSS.

If future studies demonstrate that the PSS
or its modified form was equal to or superior
to other measures of severity, and thus was
easy to use, then it should be applied clinical-
ly or included in other studies. In addition,
the wider adoption of electronic medical
records and modern statistical tools for
extracting and processing these data can
make PSS more convenient to use.

Discussion

Given the features and limitations of the
PSS, many scholars and practitioners are
skeptical that the scale in its classic form can
be used as a reliable research or clinical
instrument, as evidenced by the fact that the
PSS is extremely rarely used in North
America, where the NPDS (National Poison
Data System) [4-6]. However, toxicology
centers not only in Europe, but also in other
countries use PSS, which indicates the sim-
plicity of the scale.

It should be noted that the NPDS and PSS
systems are very similar at first glance. The
main difference is the lack of detail in NPDS.
This can reduce the level of reliability of the
assessment. The NPDS stratification uses the
critical points on which the PSS is built, but
the PSS is a more detailed tool due to the
lengthy testing process and repeated revi-
sions. This process improves consistency
between raters of the data.

Today, the process of development and
implementation into clinical practice of a
new third system for assessing the severity of
poisoning, called TSS (Toxic Severity Score)
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TPETbOI CHUCTEMHU OIIHKH THKKOCTI OTPYEHHS
mig HazBoro TSS (Toxic Severity Score) [7].
[cHYyIOTh TakoX JH0AATKOBI IHCTPYMEHTH OLIIHKHU
TUCOYHKIIT OpraHiB, 30KpeMa IIKajla MYib-
tuoprannoi nucoynkuii  (Multiple Organ
Dysfunction Score, MODS) a6o ominka opras-
HOI HEJIOCTAaTHOCTI, ITOB’S3aHOI 13 CEICHUCOM
(SOFA), sixi MaroTh Ha MET1 BU3HAYUTH TEHJICH-
IIF0 3araJibHOT JUC(YHKIIIT OpraHiB y 3aXBOPIO-
BaHOCTI Ta CMepPTHOCTI [8-12].

[Tpu KIiHIYHOMY CHOCTEPEXKEHHI 3a MaIli€H-
TaMU BUKOPUCTOBYIOTHCSI PI3HOMAHITHI CTaTHY-
HI Ta OUHAMIYHI TTOKA3HUKHU OIIHKUA TSKKOCTI
CTaHy. 3a3BUYail 1€ KPUTUYHI TOYKHU (Hi310710-
IYHUX JIaHUX Y KOHKPETHUH MOMEHT, TOMl SIK
JUHAMIYHI OI[IHKM TSDKKOCTI 30MparOTh TOUKH
JlaHUX 3a TieBHUM niepiof. [Ipukimanu craTnaHuX
0amiB, SKi TEPEeBa)XHO BUKOPUCTOBYIOTHCS,
BKJIFOYAIOTh OLIIHKY TOCTPHX 1 XpPOHIYHUX (Pi3i0-
norigyaux nopymenb (APACHE II) Ta cripore-
HY OIllHKYy rocTpux mnopymeHs (SAPS).
Hanpuknan, Mozienb OLIHKYA TepMiHAJIbHOL CTa-
nii 3axBoproBanHs neuinku (Model For End-
Stage Liver Disease, MELD) € nunamiuHOIO
[13], B TO# yac K MomeIh HMOBIPHOCTI CMEPT-
Hocti (Mortality Probability Model, MDM)
MOKe OyTH CTaTUYHOIO, SIKIIO BOHA (PIKCYETHCS
JUIIe TPH HAAXOMKEHHI, a00 IMHAMIYHOIO,
AKIIO ii 3aBEPIIYIOTh KOXKH1 24 ronunu [ 14].

KiiniyHa mpakTUKa TOBOAWTH, IO >KOIHA
OanbHa OIlIHKA TSDKKOCTI CTaHy TMAalll€eHTa He
MoOXke OyTH 17ealnbHOI0, IO MiATBEPIKYIOThH
JOCITI/DKCHHS, CIPSMOBaHI Ha TOPIBHSJIbHHUM
aHaui3 e(beKTI/IBHOCTi pi3HI/IX OLIIHOYHHMX ILIKAJ Yy
KIIHIYHIA TOokcuKkomorii [15, 16]. HpOTe 1St
[IeH KITHIYHAX TO0CTIIKEHb 1 ayury JIKyBaH-
HS MOTPiOeH CTaHAAapPTU30BaHM crocid Kiacu-
¢ikamii THKKOCTI OTPYEHb, SIKUW HE Tiepeadadae
MOBTOPHOTO BUBYEHHS MEIUYHMX JAHMX, 11100
POOUTH BUCHOBKH PO T€, L0 CTATOCH.

VYci gocnipkeHHs, B IKUX BUKOPUCTOBYETHCS
5-OanpHa 1IKala TSHKKOCTI OTPYEHHS CIIPUSIOTH
MOIIYKY HOBUX MOXKIIMBOCTEH JIJIs CIIBIpALIl IO
BChOMY CBiTy. Hampukman, mu mormu O mopis-
HSTH TSDKKICTh piSHI/IX BU/IIB OTPYEHD MIXK Kpai-
HAMHM Ha OCHOBI TOrO, K BOHH PEry/IIOIOTH
BUKOPHCTaHHs XIMIKaTiB i MECTHIHAIB, abo
HAI[lOHAJIbHUX 3aKOHIB PO 3aXUCT MPaB CIOKH-
BadiB. KUiHIYHUN TIpOSIB OTPYEHHS (TSIKKICTH
CTaHy) MOX€E KOJMBATHUCS BiJl O€3CHMITOMHOTO
JI0 TAaKOro KPUTHUYHOIO CTaHy, L0 3arpoKye
KUTTIO, 3aJICKHO BiJl Crienu(iKu, OB’ S3aHOI 3
TOKCHUKaHTOM, OT0 MapIIpyToM 1 €eKCIO3UIIETO,
a TaKOXX JIOCTYIHICTIO CBOE€YACHOTO Ta MOBHO-
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[7], is ongoing. There are also additional
tools to assess organ dysfunction, including
the Multiple Organ Dysfunction Score
(MODS) or the Sepsis-Associated Organ
Failure Score (SOFA), which aim to deter-
mine the trend of overall organ dysfunction
in morbidity and mortality [8-12].

In the clinical observation of patients, var-
ious static and dynamic indicators of the
severity of the condition are used. These are
typically critical physiological data points at
a specific moment in time, while dynamic
severity scores collect data points over a
period of time. Examples of static scores that
are commonly used include the APACHE II
and SAPS. For example, the Model for End-
Stage Liver Disease (MELD) is dynamic
[13], while the Mortality Probability Model
(MDM) can be static if it is fixed only at
admission, or dynamic if it is completed
every 24 hours [14].

Clinical practice proves that no point
assessment of the severity of the patient's
condition can be ideal, which is confirmed
by studies aimed at a comparative analysis of
the effectiveness of various assessment
scales in clinical toxicology [15, 16].
However, for the purposes of clinical trials
and treatment audits, a standardized way of
classifying the severity of poisonings is
needed that does not involve re-examination
of medical data to draw conclusions about
what happened.

All studies using a S5-point poisoning
severity scale contribute to the search for
new opportunities for collaboration around
the world. For example, we could compare
the severity of different types of poisoning
between countries based on how they regu-
late the use of chemicals and pesticides, or
national consumer protection laws. The clin-
ical manifestation of poisoning (severity of
the condition) can range from asymptomatic
to such a critical life-threatening condition,
depending on the specifics associated with
the toxicant, its route and exposure, as well
as the availability of timely and comprehen-
sive treatment. Thus, the ability to predict the
severity of poisoning, and thus the prognosis
of survival or death for the patient, is critical-
ly important.

Today, PSS remains the best way to com-
pare the severity of poisoning with the partici-
pation of different toxic agents, in different
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I[IHHOTO JIIKyBaHHSA. TakuM YWMHOM, 3[1aTHICTh
nepenoavynuT TSHKKICTh OTPYEHHS, a OTXKE, TPO-
THO3 JIJIs TIAI[l€HTa, MA€ KPUTUYHE 3HAYCHHS.
Croroani PSS 3anumaetbcs Hallkpaum
CIIOCOOOM TIOPIBHSIHHSI TSDKKOCTI OTPYEHHS 3a
y4acTi pI3HUX TOKCHYHUX areHTiB, Y PI3HUX TPy-
nax IMaIi€HTIB 3 MPUB’I3KOK0 JI0 TeorpadiyHOro
po3rairyBaHHs a00 KOHKpeTHO1 kpainu [17-20].
CyuacHa KJIiHIYHA MpaKTUKA 1oYajia yCIill-
HO BHKOPHCTOBYBATH TEXHOJIOTI] IITYYHOTO 1HTE-
nexry. [lpukmagu omHOmApOBUX (HETTMOOKHUX)
HEWPOHHMX MEpEX JAIM B OCHOBY 0Oararbox
QJITOPUTMIB 3 KIIIHIYHOI OINIHKM CTaHy TaIli€HTa
Ta  nporHody  3axBoproBaHHsi: EMBED
(Emergency Department-Initiated Buprenorphine
for Opioid Use Disorder); ORT-OUD (Revised
Opioid Risk Tool); qSOFA (quick Sequential
(Sepsis-related) Organ Failure Assessment);
PESI (Pulmonary Embolism Severity Index);
PORT (Risk stratify pneumonia); TIMI (Risk
Score for UA/NSTEMI); ABCD2 (Score for
TIA, Estimates the risk of stroke after a suspect-
ed transient ischemic attack (TIA)); CURB-65
(Score for Pneumonia Severity) Ta iH.
BpaxoByroun karactpodivHi MacmTabu
XIMI9HOTO BILTHBY (abo xiMigHOTO CTpEcCy), Bix
SIKOTO CHOTOJHI MOTEpIIa€ HACEJICHHS YKpaiHw,
o nepedyBae HE JUIIE B 30HI BOEHHUX JIH 1
NPWIETIINX TEPUTOPIH, IIHHICTH CBOEYACHOTO
aJleKBaTHOTO Ta CKOHOMIYHO €()EKTUBHOTO
MEHE/KMEHTY OTPYEHb € 06e33arepeyHoro.

BucHoBKkH

JIns OLIHKH TSKKOCTI CTaHy Tpu OTpY€HHI
MOXXHa BHKOPHCTOBYBATH pi3Hi CTaHJapTH30Ba-
Hi mkanu. [Ipore omiHKa cTaHy NAaIliEHTIB 3
OMIOITHUM CHHIPOMOM BUSIBUJIA ICTOTHI Bif-
MIHHOCTI B TTOKa3HUKAX TSHKKOCTI OTPYEHHS Ta
MPOTHO3Y CMEPTI, SIK1 OyJIM pO3paxoBaHi 3 BUKO-
PUCTaHHAM Pi3HUX IIKal. Tak, Oyyio BCTaHOBIIC-
HO, 110 TIOKa3HHUK TSHKKOCTI CTaHy B TMAII€HTIB 3
OMIOTTHIUM CHHJIPOMOM 3a Ikajgor PSS, mas
noMipHy Bi7’eMHy Kopersiiito (r = -0,016, p <
0,001) 3 manumu 3a mkanorww APACHE 1V,
nmpoTe orfiHka 3a mkanoo SAPS I mana cratu-
CTUYHO JIOCTOBIpHY MTO3UTUBHY KOPEJSIitO (T =
0,231, p = 0,002) 3 manumu 3a mkanow PSS.
OTpI/IMaHO CTaTUCTUYHO JIOCTOBIPHY KOpEJIsi-
I[iF0 MK NPOTHO3HWUM ITOKAa3HUKOM HACTAaHHS
cmeprti 3a mkanoto APACHE IV ra 1i dakrny-
HuUM HacTaHHsM (r = 0,548, p < 0,001); 3a mka-
noro SAPS II (r = 0,475, p = 0,051) Ta 3a mika-
noro PSS (r= 0,117, p = 0,078) Takux 3B’s3KiB
BCTAaHOBJICHO HE OYII0.

Konduikr inTepeciB. ABTOpPH 3asBISIOTH
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groups of patients with reference to a geograph-
ical location or a specific country [17-20].

Modern clinical practice has begun to suc-
cessfully use artificial intelligence technolo-
gies. Examples of single-layer (shallow) neural
networks formed the basis of many algorithms
for clinical assessment of the patient's condition
and disease prognosis: EMBED (Emergency
Department-Initiated  Buprenorphine for
Opioid Use Disorder); ORT-OUD (Revised
Opioid Risk Tool); qSOFA (quick Sequential
(Sepsis-related) Organ Failure Assessment);
PESI (Pulmonary Embolism Severity Index);
PORT (Risk stratify pneumonia); TIMI (Risk
Score for UA/NSTEMI); ABCD2 (Score for
TIA, Estimates the risk of stroke after a sus-
pected transient ischemic attack (TIA));
CURB-65 (Score for Pneumonia Severity)
and others.

Taking into account the catastrophic scale
of chemical exposure (or chemical stress)
that the population of Ukraine suffers from
today, which is not only in the war zone and
adjacent territories, the value of timely, ade-
quate and economically effective manage-
ment of poisonings is undeniable.

Conclusions

Various standardized scales can be used to
assess the severity of poisoning. However,
the assessment of patients with opioid syn-
drome revealed significant differences in the
severity of poisoning and the fatal prognosis,
which were calculated using different scales.
Thus, it was established that the indicator of
the severity of the condition in patients with
opioid syndrome according to the PSS scale
had a moderate negative correlation
(r=-0.016, p < 0.001) with the data accord-
ing to the APACHE 1V scale, but the assess-
ment according to the SAPS II scale had a
statistically significant positive correlation
(r =0.231, p = 0.002) with data on the PSS
scale. A statistically significant correlation
was obtained between the predictive indica-
tor of the fatal prognoses according to the
APACHE 1V scale and the actual fatal out-
come (r = 0.548, p < 0.001); on the scale of
SAPS II (r = 0.475, p = 0.051) and on the
scale of PSS (r = 0.117, p = 0.078), no such
relationships were established.
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