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]ﬂepxoaHe NiaNPUEMCTBO «HaYKOBMI LIEHTD NPEBEHTUBHOT TOKCHKOMOTT, Xap40BOI TA XIMIYHOT GE3neku iMeHi akagemika
J1.I. Megseans Minictepctea oxoporu 3qopos's Ykpaikus, m. Kuis, Ykpaika

“Kninika Can-Bereaeto, m. Bivenua, Iranis

OLIHKA BUXXUBAHHS 3A METOOM KAMJIAHA-MAMEPA
CEPEJ], MALLIEHTIB 3 OTPYEHHAMU ONIOCIAHUMU
HAPKOTUKAMMU, YCKNTAOHEHUMU TOCTPUM
NOWKOAXEHHAM HUPOK

PE3FKOME. Hessaxcarouu va mou axkm, wjo onoiou He nposagisioms 0e3nocepeobol HeghpomoKCUuHOCII, Cymmeee nepesuiyeHHs.
003U a00 NOEOHAHHS 3 AKO2ONEM MA THUIUMU NCUXOMPONHUMU PEUOSUHAMYU CPUSIE PO3BUMKY KDUIMUYHUX 3MIH Y 0A2amboxX 0peaHax
i cucmemax opeawiamy, o npu3e00UNtb, 30Kpemd, 00 20Cmpo2o nowKooxucerHs Hupox (ITIH).

Mema. Buxopucmosyiouu nopigusnvHutl ananiz ma memoo Kannana-Maiiepa, Oocrioumu nokasHUKU 8UNCUBAHHA NAYIEHMIB 3 OMpy-
enHAmMU onioionumMuy Hapromukamu, yckraonenumu I'TIH, na ghoui nikyeanus eemooianizom.

Mamepianu ma memoou. Ilpogedero koeopmuul pempocnekmushutl ananiz meouynux oanux 128 nayienmie (107 uonosikie i 21
JIcinka) gikom 610 18-mu 0o 39-mu pokis, sAKi niKyeanucs y 6i00LIeHHI IHMEHCUBHOT MEPanii ma eKCmpaxkopnopaIbHol 0emokCukayii
KHII «Kuiscvka micoka Kniniuna gikaphs weuoxkoi meouunoi donomoauy y nepiod 2017-2021 pp. 3 diacnosom «l'ocmpe napkomuune
ompyenusy (MKX-10:T40.0-T40.3), ycknaouene possumxom I'TIH. Cmamucmuynuti ananiz pe3yismamie 00C1iodiceHHs BUKOHAHO 3d
oonomoeoro oyinku eusxcusanns Kaniana-Maiiepa, p < 0,05, guxopucmosgysascsa naxem npukiaoHux npopam 0s CmamucmuyHo2o
ananizy 6io Microsoft Excel 2019.

Pesynomamu oocnioscenns. 3a epagixom Kanrana-Maviepa nayicnmu 3 I'TIH uepes ompyenns mopirnom, eepoinom i memaodoHom,
Maromb CMamucmuyHo 3HAUuMi IOMIHHOCTI 8 nokasHukax sudicusanus (p < 0,05). Haiguwumu 6onu 6y1u 6 nayieHmie 3 OmpyeHHs-
mu mopinom (100 %), navimusicuumu — y epynax 3 ompyeunamu memadonom (82,7 %) i eepoinom (48,3 %). Kpusi epagixa Kannana-
Maiiepa demoncmpyeanu, wo 6ci cmepmenvHi gunaoku cmanucia npomseom 3—18 0i0 6i0 nouamky niKyeawHs, OLTbWicMb 3 HUX
(90 %) npunadae na inmepean 3—12 0i6. Kymynamusnuii npoyenm sudicuganns cepeo nayicumie 3 I'TIH cnpuuunenuii iuuie memaoo-
Hom — cmanosus 100 %, a kombinosanumu cnorykamu — memaooHom i arkozonem — 75,2 %.

Bucnosexu. Heszsaoicaiouu na nodionicme KIiHIUHOT KapmuHu npu OMpPYEHHAX NPUPOOHUMY | CUHMEMUYHUMY onioidamu (onioioHull
cunopom), npuuuny poseumxy I'TIH ma ti02o nepebie 6I0pisHAIOMbCs Y NAYIEHMIE 3 OMPYEHHAMU PISHUMU 2pynamu Hapkomukie. Ha
NOKA3ZHUKU BUINICUBAHHS Cepe) NAYIEHMIE 3 OMPYEHHAMU MEMAOOHOM HE2AMUGHO BIIUBAE HAABHICHb AIKO2OTIO 8 KPOSL.

Knrouosi cnosa: kombiHo8ani HAPKOMUUHI OMPYEHHS, HUPKOBA HEOOCMAMHICHIb.

N. Kurdil', V. Andriushchenko?, K. Suprun’

'LI. Medved's Research Center of Preventive Toxicology, Food and Chemical Safety,
Ministry of Health, Ukraine (State Enterprise), Kyiv, Ukraine
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KAPLAN-MEIER SURVIVAL ASSESSMENT OF THE PATIENTS WITH OPIOID
DRUG POISONING COMPLICATED BY ACUTE KIDNEY DAMAGE

RESUME. Despite the fact that opioids do not have direct nephrotoxicity, a significant overdose, or their combination with alcohol
and other psychotropic substances, contributes to the development of critical changes in many organs and systems of the body, which
leads, in particular, to acute kidney injury (AKI).

Aim. Using comparative analysis and the Kaplan-Meier method, to investigate the survival rates of patients with opioid drug poison-
ing complicated by acute respiratory distress syndrome treated with hemodialysis.

Materials and Methods. A cohort retrospective analysis of the medical data of 128 patients (107 men, 21 women) aged 18 to 39 years
who received treatment in the intensive care and extracorporeal detoxification department of the "Kyiv City Emergency Hospital" in
the period 2017-2021 with a diagnosis of "Acute drug poisoning" (MKX-10:T40.0-T40.3), complicated by the development of acute
renal failure. Statistical analysis of the study results was performed using the Kaplan-Meier survival estimate; p < 0.05, the statistical
analysis application package from Microsoft Excel 2019 was used.

Results. Kaplan-Meier graphs indicated that patients with AKI due to morphine, heroin, and methadone poisoning have a statistically
significant difference in survival rates (p < 0.05). The highest survival rates were shown by patients with morphine poisoning (100 %),
the lowest were in groups with methadone (82.7 %) and heroin poisoning (48.3 %). Kaplan-Meier curves showed that all deaths occurred
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within 3-18 days of starting treatment, with most deaths (90 %) occurring within 3—12 days. Cumulative survival rates among patients
with methadone-induced AKI stratified by blood alcohol content showed that among patients with methadone poisoning where alcohol
was not detected, the survival rate was 100 %, and among patients with combined methadone and alcohol poisoning it was 75.2 %.
Conclusions. Despite the similarity of the clinical picture in poisoning with natural and synthetic opioids (opioid syndrome), the caus-
es of development of AKI and its course differ in patients with poisoning by different groups of drugs. Survival rates among patients
with methadone poisoning are adversely affected by the presence of alcohol in the blood.

Key Words: combined drug poisoning, renal failure.

BCTyII 3a TaHUMU MOHITOPHHTY HapKOTI/IKlB
IO 3IIHCHIOETECS B Oararbox KpaiHax CBITY,
BiJIOMO, [0 ChOTOJIHI CHHTETUYHI Ta HaIliBCUH-
TETUYHI OIMIOIAN — IIe OCHOBHA TPyMa HapKOTH-
KiB, sIKa MOYKE CIIPUYMHUTH TEPEeNO3yBaHHs, a
TaKOX PO3BUTOK CMEPTEIbHO HEOS3IEUHUX YCK-
nagaHeHs [1-3]. Onioinu He BOJ'IO,I[IIOTB oesnoce-
penHbO HEPPOTOKCUYHICTIO, ajie ICTOTHE Tepe-
BUIIICHHS JT03U 200 1X MOETHAHHS 3 aJIKOTOJIEM
Ta IHIIMMU TICUXOTPONHUMHM pPEYOBHHAMH,
BHUKJIMKAIOTh PO3BUTOK KPUTHYHHX 3MiH Yy
0ararboX OpraHax i cuCTeMax OpraHi3My, 30Kpe-
Ma roctpe nomkomkeHHss Hupok (I'TIH) [4].

[Tianrpyatssm BuaukHeHHsT ['TIH € rimokcis,
3HEBOJHEHHSI, TIMOTOHIs, TimoTepMisi, pabaomio-
mi3 Ta 3arpumka ceui. Oxpim I'TIH, cepen Hap-
KOCITOYKMBAYiB HEPIJIKO JIIarHOCTYEThCS XPOHIUHA
HUpKoBa HemocrtaTHicTh (XHH), ska wmoxe
BUHUKHYTH 4Yepe3 TPHUBAJIC MapeHTepaibHE BBe-
JICHHS HAPKOTHKIB 1 YTBOPEHHS 30H XPOHIYHOTO
3amalieHHsl IKIpH, 1110 3 YacOM IMPHU3BOAUTH 10
aminoinosy [5, 6]. BaxxiuBo Big3HAUYNUTH, BHYT-
pPITHLOBEHHE BBEJCHHS HAPKOTHKIB CIIPHSIE
nomupeHHto renatuty B i C, a Takox Bipycy iMy-
HozaedinuTy sromunu (BIJT).

JloBeznieHo, 110 Orioia-acoriiioBaHa Hedpomna-
Tist MOXke OyTH TIOB’si3aHa 3 TOKCUYHUMHU PEUO-
BHUHAMH, 1110 JO/IAI0THCS JI0 CKJIAAy HAPKOTUKY Y
npoue01 fioro nmepepoOKH i MOTPAILISIFOTh Y KPOB
i 9ac mapeHTepabHOrO BBeIEeHH. OCO0IMBO
[Ie XapaKTepHO s «IIUPKH», TEePOiHy Ta
«BYJUYHOTO» METAJIOHY [7].

BiapmIicTh OmMioiaiB MiAIal0ThCsI OKHCIECHHIO,
a TXHI TOKCUYHI MeTaOOdITH 3a3HAI0Th T1JIpO-
KCWJIIOBaHHS y KHUIICUHUKY, MOTPAIUISIOTH Yy
MIEYiHKOBHI KPOBOOOIT, OCTAaTOYHO BUBUIBHSIO-
YKCh 3 OpraHi3My 3 KaJIOM Ta ceuero. 3a3HaueH1
OCOOJIUBOCTI ICTOTHO CHOBUIBHIOIOTH IPOIIEC
MPUPOJHOTO OYHUIIEHHS OpraHi3My, O0OyMOB-
JIO0YM HEOOXITHICTh 3aCTOCYBaHHS METOIB
MITY4YHO! JaeTokcukailii. Tak, BHCOKMH pHU3HK
BUHUKHEHHSI TOCTPOi HUPKOBOI HEIOCTATHOCTI
('HH) IpU Cy4aCHUX HAPKOTHYHHMX OTPYECHHSAX
notpedye Bij JiKapiB TOTOBHOCTI JJO CBOEYACHO-
rO 3aCTOCYBAHHSI METO/IIB eKCTPAKOPIIOPANIBHOI
JETOKCUKAIll JUIsl 3anmoOiraHHs YCKIAIHECHb 1
CMEpTENIbHUX HacTiAKiB [8, 9].
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Introduction. According to the data of
drug monitoring carried out in many countries
of the world, it is known that today synthetic
and semi-synthetic opioids remain the main
group of drugs that cause overdose and the
development of fatal complications [1-3].
Despite the fact that opioids do not have direct
nephrotoxicity, a significant overdose, or their
combination with alcohol and other psy-
chotropic substances, contributes to the devel-
opment of critical changes in many organs
and systems of the body, which leads, in par-
ticular, to acute kidney injury (AKI) [4].

Reasons that opioid overdose can lead to
PN: hypoxia, dehydration, hypotension,
hypothermia, rhabdomyolysis, and urinary
retention. In addition to acute renal failure,
chronic renal failure (CRF) is often diag-
nosed among drug users, which can occur as
a result of long-term parenteral drug adminis-
tration and the formation of areas of chronic
skin inflammation, which eventually leads to
amyloidosis [5, 6]. It is important to note that
intravenous drug administration also con-
tributes to the spread of hepatitis. B and C
and human immunodeficiency virus (HIV).

It has been proven that opioid-associated
nephropathy can be associated with toxic
substances that are added to the composition
of the drug during its processing and enter
the blood during parenteral use. This is
especially characteristic of "shira", heroin
and "street" methadone [7].

Most opioids are oxidized, and their toxic
metabolites undergo hydroxylation in the
gut and then enter the hepatic circulation
before being finally excreted in the feces
and urine. These features significantly slow
down the process of natural detoxification,
which necessitates the use of artificial
detoxification methods. Thus, the high risk
of acute renal failure (ARF) in modern drug
poisonings requires doctors to be ready to
use extracorporeal detoxification methods in
a timely manner to prevent complications
and fatal consequences [8, 9].

Aim. Using comparative analysis and the
Kaplan-Meier method, to investigate the
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MeTta. BukopucToByrour NopiBHAIbHUN aHa-
i3 ta meron Kammana-Maiiepa, gociianTu
MOKA3HUKU BIDKUBAHHS TAIIIEHTIB 3 OTPYEHHS-
MH OIIOITHUMH HAapKOTUKAMH, YCKJIaJHECHUMHU
I'TIH, Ha doHi JiKyBaHHS TeMOAIATI30M.

Marepiaym Ta metoau. [IposeneHo koropr-
HUN PETPOCHEKTUBHUN aHami3 MEIUYHUX
naaux 128 mamienTiB (107 dgomosikiB, 21
KiHKa) BikoM Bix 18-tm mo 39-Tm pokiB, sKi
OTPHUMAJIH JIIKYBaHHA Y BIJIJICHH] IHTECHCUBHOT
Tepamii Ta eKCTPAaKOPIOPATbHOT TEeTOKCHKAIIIT
KHII «KwuiBcbka Micbka KJIiHIYHA JIKapHs
mBUaK0T MeauaHo1 qoriomoruy (KMKIJIIIIM/T)
y nepiox 2017-2021 pp. 3 maiarmozom «loctpe
HapkoTuuHe OTpyeHHs» (MKX-10:T40.0-
T40.3), YCKJIaIHCHE PO3BHTKOM I'TIH 1 THH.
VYci manieHTH KOMITJIEKCHO OOCTEXeHi Ta JIKy-
Bajucs BiAMoBimHO 1Mo BuUMor MO3 Vkpainu
(YHi¢ikoBaHUN KIIHIYHUN TPOTOKOJ EKCTPEHOT
meanaHoi noromoru "loctpi orpyenns". Hakas
MO3 Vkpainun Big 10.10.2010 p. Ne 897).
ToxcHUKOMOTIYHMI TiarHO3 BCTAHOBJIFOBABCS HA
HiCTaBl OI[IHKM TOKCHYHOTO CHUHAPOMY 1
BU3HAUEHHS B KPOBI Ta cedi XIMIYHUX PEUOBHUH.

XiMiKO-aHATITUYHI TOCITIKEHHS TPOBOIH-
nucs Ha 0a3i aKpeIUTOBAHUX TOKCHKOJIOTTYHUX
naboparopii KMKJIIIM/J] i KomyHnambHOTO
3akmany KuiBchkoi michkoi pamn «KuiBCbKOTO
MICBKOTO KJIIHIYHOTO OIOpO CYyIOBO-MEIUYHOT
excriepTu3n». Cedy Mali€HTIB Ha BMICT HapKoO-
THKIB JIOCTIPKEHO 32 TOTIOMOTOI0 iIMyHOXpOMa-
TorpadiyHOTO aHami3y (EKCIpec-TeCTyBaHH:);
BMICT aJIKOTOJIF0O B KPOB1 BU3HAYEHO METOIOM
rasoBoi xpomarorpadii (I'’X-Xpom-5).

VY pa3i cMmepti narieHTiB (7 BUMAIKIB) Mpo-
BOAMJIACS  CYIOBO-MEIUYHA  EKCIIepTHU3a:
JOCITIKEHO TKaHWHU Ta PIIWHU MOMEPIHNX Ha
BMICT HAPKOTHKIB METOJIOM P1IMHHOI XpOMaro-
rpadii Ta Mac-cmekTpomeTpii (mpuianm —
Aligent 6850/5973N, xononka — HP-5MS).

B ymoBax BinmineHHs 1HTEHCHBHOI Tepamii
Ta ekcTpakopropaibHoi gertokcukanii (BITE)
3aCTOCOBAHO MPOJOHIOBAHUN BEHO-BEHO3HUMU
remomiani3 (anmi. Continuous veno-venous
hemodialysis, ckopoueno — CVVHD) 1 ynsTpa-
¢imprpariro. ['emonianis MpOBOAMBCS Ha arapa-
Tax aus8 Aiamizy Mapok: Fresenius (momeni
5003, 5008); B.Braun (momens Dialog),
Gambro (momens AK200 Ultra S), BukopucTo-
ByBanmcs nmiamisatopn «Diacap» (LOPS-
15/18), mBHIKICTH KPOBOTOKY Y BEHO-BEHO3HO-
My KOHTYpi KosnuBaiaca B Mmexax 200-300-—
400 M7/XB., TPUBATICTh MPOLETYPH — HE MEHILIE
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survival rates of patients with opioid poison-
ing complicated by ARF during hemodialy-
sis treatment.

Materials and Methods. A cohort retro-
spective analysis of the medical data of
128 patients (107 men, 21 women) aged 18-
39 years who were treated in the Intensive
Care and Extracorporeal Detoxification Unit
of the Communal non-profit enterprise
"Kyiv City Clinical Emergency Hospital"
(KCCEH) during the period 2017-2021
with a diagnosis of "Acute narcotic poison-
ing" (International classification of diseases
—1CD-10:T40.0-T40.3), complicated by the
development of AKI and ARF. All patients
received a comprehensive examination and
treatment in accordance with the require-
ments of the Ministry of Health of Ukraine
(Unified clinical protocol of emergency
medical care "Acute poisoning". Order of
the Ministry of Health of Ukraine dated
10.10.2010 No. 897). The toxicological
diagnosis was established based on the
assessment of toxic syndrome and determi-
nation in blood and urine chemicals.

Chemical-analytical studies were carried
out on the basis of accredited toxicological
laboratories of KCCEH and the Municipal
Institution of Kyiv City Council "Kyiv City
Clinical Bureau of Forensic Medicine".
Examination of the urine of patients for drug
content was carried out using immunochro-
matographic analysis (express testing); the
study of the alcohol content in the blood was
carried out by the method of gas chromatog-
raphy (GC - Chrome-5).

In cases of death of patients (7 cases), a
forensic medical examination was conduct-
ed. Forensic studies of the tissues and fluids
of the deceased for drug content were car-
ried out by the method of liquid chromatog-
raphy and mass spectrometry (device —
Aligent 6850/5973N, column — HP-5MS).

In the Intensive Care and Extracorporeal
Detoxification Unit (ICEDU), continuous
veno-venous hemodialysis (CVVHD) and
ultrafiltration were used. Hemodialysis was
performed on dialysis machines of the fol-
lowing brands: Fresenius (models 5003,
5008); B. Braun (Dialog model), Gambro
(AK200 Ultra S model), "Diacap" dialyzers
(LOPS-15/18) were used, the blood flow rate
in the veno-venous circuit varied between
200-300—400 ml/min, duration procedures —
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6 romuH, 00’em yaeTpadinmerpary — 2000-
3000 mi. 3acTocoByBaBCsl aleTaTHUN 1 Oikap-
OoHaTHHI Oydepu; MPOBOIMIIACS CHUCTEMHA
rerapuHizallis; BAKOPUCTOBYBAJIH SK Mpe-, TakK 1
MMOCTOWIIOLIIO 3aJIE)KHO Bl IOKA3HHUKIB T'€MO-
IUHAMIKH Iali€HTa.

Haifuacrimie moka3aHHSIMH JJI TeMOJIiami3y
Ta ynprpadinbrparnii Oymu: oirypis/aHypis
npoTsiroM 24-TH TOAWH, TPOrpecuBHE 3017b-
IICHHSI PIBHSA KpPEaTHHIHY, CEYOBUHH, JAKTaTy,
kpeatuHdocdokinazu (KDOK), ACAT, AJIAT,
JIAT"; BOMHO-ENEKTPOMTHHI TrucOaIaHC; SBUIA
HAOPSIKY JIeTeHb, HAOPSAKY-HAOyOHSIBIHHS T'OJIOB-
HOTO MO3KY; MTOCWJICHHS KOMITpecii B 30Hi iie-
Mii M’SKMX TKaHMH Ta 3arpo3a CyIHMHHOTO
TpoMOO03y.

B okpemux Bumajakax rmokazaHHS JI0 €KCTpa-
KOPIOPaJIbHOI JIE€TOKCHKAIlll BU3HAYAIUCS JJIS
TMAaIi€HTIB TIEPCOHANIBHO.

CraTuCTUYHUN aHAJI3 PE3yNIbTaTiB JOCIHIJ-
JKEHHsT BHUKOHAHO 3a JOMOMOIOI0 OIlIHKH
BwxkuBaHHs Kannana-Maiiepa; p < 0,05;
BUKOPUCTOBYBABCSl TMAaKeT NPUKIATHUX TPO-
rpaM IS CTAaTUCTUYHOTO aHalli3y Bif
Microsoft Excel 2019.

HocnijokeHHss € (parMeHTOM HayKOBO-
JOCIIHOT pOoOOTH (JIepKAaBHUM peecTpariiHui
Homep — 0112U001133) na Temy: «BcraHoBUTH
MPUYMHHO-HACTIAKOBI 3B SI3KM TIpH (hOpMyBaH-
Hl Cy4aCHHUX MOOYTOBUX OTPYEHb Ta OOTPYHTY-
BaTU MOAU(DIKAII0 TEXHOJOTIH MITYy4YHOI
JIETOKCHKAIII1 OpraHi3My MpH COIIaIbHO 3HAYY-
[IMX OTPYEHHSAX XIMIYHUMHU PEYOBHHAMH Ta iX
MIKCTaMM».

JlocaipkeHHST BHKOHAHI BIAMOBIAHO 0
I'enbcincpkoi nmeximaparii BeecBiTHROT Memny-
HO1 acoriamnii «ETHYHI TpUHIUNN METUIHHX
JIOCIIKEHB 32 YIaCTIO JIFOIMHU B IKOCTI 00’ €K-
Ta gociipkeHHs» (1964 p.) Ta cxBajaeHo MicIie-
BUM KOMITETOM 3 €THUKH.

Pe3yabraT. 3a pesynpraraMu KJIIHIYHOTO
oOctexxeHHs 128 marieHTiB Oys0 JiarHOCTOBA-
Ho I'TIH y 86 (67,19 %), y 42 (32,81 %)
BUSBIICHO HAUTKIY (hOpMy —aHypito.

CmepTenbHI BUITAJKUA CEpej TaIli€HTIB 3
I'TIH cranoBumm 2,32 % (2 BUnaaKu), y narieH-
TiB 3 aHypiero, mo Oyna JlarHOCTOBaHAa B
nepiry 100y micis HagxomkenHs 1o BITE] —
11,9 % (5 Bumazaxis).

3po0IIeHO PO3MOIIT TOKA3HUKIB TPUBAIOCTI1
nikyBaHHS (Ta0:1.) BIAMOBIAHO 0 PI3HUX TPyN
HApPKOTHYHUX PEYOBUH: TPyNa HATypaJbHOTO
omito (Mopdin — 7 Bumankis, momepsno — 0),

CLINICAL TOXICOLOGY
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at least 6 hours, approximate volume of
ultrafiltrate — 2000-3000 ml. Acetate and
bicarbonate buffers were used; systemic
heparinization was performed; both pre- and
post-dilution were used, depending on the
patient's hemodynamic parameters.

The most common indications for
hemodialysis and ultrafiltration were: olig-
uria/anuria within 24 hours; progressive
increase in the level of creatinine, urea, lac-
tate, creatine phosphokinase (CPK), AST,
ALT, LDH; water-electrolyte imbalance; the
presence of signs of pulmonary edema, cere-
bral edema-swelling; increased compression
in the area of soft tissue ischemia and the
high risk of vascular thrombosis.

In some cases, indications for extracorpo-
real detoxification were determined for
patients personally.

Statistical analysis of the study results
was performed using the Kaplan-Meier sur-
vival estimate; p < 0.05; the statistical
analysis application package from Microsoft
Excel 2019 was used.

The study is a fragment of a research
work (state registration number —
01120001133) on the topic: "To establish
cause-and-effect relationships in the forma-
tion of modern household poisonings and to
substantiate the modification of technolo-
gies for artificial detoxification of the body
in socially significant poisonings with
chemical substances and their mixtures."

The research was carried out in accor-
dance with the Declaration of Helsinki of
the World Medical Association "Ethical
principles of medical research with the par-
ticipation of a person as an object of
research" (1964 p.) and was approved by the
local ethics committee.

Results. According to the results of the
clinical examination, 128 patients were
diagnosed: 86 (67.19 %) patients had ARF,
42 (32.81%) had the most severe form —
anuria.

Fatalities among patients with ARF
amounted to 2.32 % (2 cases), in patients
with anuria, which was diagnosed on the
first day after admission to ICEDU — 11.9 %
(5 cases).

The distribution of indicators of the dura-
tion of treatment (Table) was made accord-
ing to different groups of narcotic sub-
stances: the group of natural opium (mor-
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rpyna CHUHTETHYHHMX OMiOigiB (repoin — 67
BUIIAJIKIB, TTIOMEPJIO — 2) 1 Tpyma HamiBCHUHTE-
THYHUX OMIOimiB (MeTagoH — 54 BHIAIKWH,
nmoMepIio — 5).

CLINICAL TOXICOLOGY

phine — 7 cases, died — 0), the group of syn-
thetic opioids (heroin — 67 cases, died —2) and
the group of semi-synthetic opioids
(methadone — 54 cases, died — 5).

Tabnuns

Po3noaisi cMmepTeibHIX BUNAAKIB i BiICOTKIB BUKMBAHHSI 32 METOI0M
Kannana-Maiiepa cepea mamieHTiB 3 rOCTPUMU HAPKOTHYHUMH OTPY€EHHsIMHU, Yekiaagnenumu ['TTH,
Ha (oHi JiKyBaHHA reMoaiajizom

Table

Distribution of deaths and percentage of survival by method Kaplan-Meier among patients
with acute drug poisoning complicated by ARF on the background of hemodialysis treatment

Lo Yuciio nomepiux IMoka3HuK BHKHU-
Yuci10 nani€eHTIB y .
Hapkoruuna . y rpymni / The num- |{ons cmeprensunx| Banusa Kannana-
rpyni / Number of . .
pevyoBuHA / atients ber of dead BUMNAJIKIB / Maiiepa /
Narcotic substance . P patients in the Fatality rate, % Kaplan-Meier
in the group .
group survival rate, %
Mopdoin/
Morphine (n;) 7 0 0 100
I'epoin/ "
Heroin (ny) 67 2 2,98 48
Mertanon/
Methadone (n5) >4 3 9,26 82
Bceroro/ 5,47
In total 128 7

Ilpumimka: * — cTaTUCTUYHA PI3HUIIS MK [TOKa3HUKAMU B TPyIax n, Ta n; gocrosipHa (p < 0,05).

Note: * - statistical difference between indicators in groups n, and n; is significant (p < 0.05).

BcranoBrneno, mo cepem ycix Mami€HTIB
3 TOCTPUMH HApKOTUYHUMH OTPYEHHSIMH, IO
yeknagawmcst pozsutkom [TIH, 3aransanii mo-
Ka3HUK CMEPTENbHIX BUIAJKIB CTAaHOBUB 5,47 %.

Haii6inp11a KUTbKICTh CMEPTENIbHUX BUIIA/IKIB
Oyma 3apeecTpoBaHa cepel TAII€HTIB 3 OTpY-
€HHSAMH MeTagoHOM (n3) — 54 (9,26 %), a Haii-
HIOKYUM BIJICOTOK BIJKMBAaHHSA 3a METOAOM
Karutana-Maliepa 1eMOHCTpyBajia rpymna 3 oTpy-
€HHSIMH TepOiHOM (1n,) — 48 %. AJie MU MpHITyC-
KaeMO, 1110 3a3HAuYCHi JaHl MOXYTh HE Bi1oOpa-
JKaTH peanbHOi KApTUHH, aJKe TIOB’ s3aH1 3 HeJl0-
CTaTHBOIO KIJBKICTIO CHOCTEPEXEHb Y MAaHii
IpyIi — Juiie 2 cMepTebHI BUMAIKH.

Jlnst 31liCHEHHS OI[IHKY BYDKUBAHHS 3 BHUKO-
puctanHsam Mmerony Kamana-Maiiepa po3nis-
JAJTUCs TOKa3HMKW TPHUBAJIOCTI JIKyBaHHS
narientis 3 [TIH y BITEJl, makcumanbnuit
TEepMiH crHoctepexkeHHs — 18 ni6. 3acroco-
BYIOUM I METOJ MU oJepXkajiu Ha rpadiky
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It was established that among all patients
with acute narcotic poisoning complicated
by the development of ARF, the total rate of
deaths was 5.4 7%.

The highest number of deaths was regis-
tered among patients with Methadone poi-
soning (n3) — 54 (9.26 %), and the lowest
percentage of Kaplan-Meier survival was
demonstrated by the group of patients with
Heroin poisoning (n,) — 48%, however, we
assume that these the data may not reflect
the real picture, which is due to the small
number of observations in this group - only
2 deaths.

In order to evaluate survival using the
Kaplan-Meier method, the indicators of the
duration of treatment of patients with AKI in
ICEDU were considered, the maximum
observation period was 18 days. Using the
Kaplan-Meier method, we plotted survival
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KpPHWBI BUKUBAHHS JIJIS BCIX MPOJIIKOBAaHUX TaIli-
edTiB (N = 128), 1m0 JeMOHCTPYIOTh KyMYJIsi-
THBHY YaCTOTy BM)KMBAHHS B KO)KHOMY BiJIpi3-

CLINICAL TOXICOLOGY

curves for all treated patients (N = 128)
showing the cumulative survival rate at each
time point after baseline (start of treatment)

Ky dvacy micas mouarky JikyBanns)  (Fig. ).
(puc. 1).
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Puc. 1. Nokasnuku euxmearHs Kannana-Maitepa ans ecix nponikosanux nauientis (N = 128) 3 roctpumn
OTpYEHHSAMM (nepefo3yBaHHIMM) HOPKOTUYHUMM pevoBMHAMK, ycknagHeHnmu [TIH, Ha doHi nikyBaHHs

reMopgianiaom.

Fig. 1. Kaplan-Meier survival rates for all treated patients (N=128) with acute drug poisonings (overdoses)
complicated by AKI, on the background of hemodialysis treatment.

Kpua Kamnana-Maiiepa neMoHCTpye, 110
BCl CMEpTENIbHI BUIAIKU CTAIUCSA MIXK 3-10 Ta
18-10 no6oro nepedyBanns y BITEJ], mpuuomy
abcomoraa Oumbmiicte (90 %) mpumamae Ha
iHTepBan Bia 3-1 1o 12-i qo0u Bij MOYATKY JIIKY-
BaHHs (puc. 1).

JlocimkeHo Ta mpoaHa i30BaHO IMOKa3HUKH
BIDKMBAHHS IS TIAIIEHTIB PI3HUX TPYIT OMIO1-
HUX HAPKOTHUKIB: TepoiH (n = 67), MeTagoH (n =
54), mopoin (n = 7).

Kpusi Kamnana-Maiiepa moka3yroTh Kymy-
JMATUBHY YAacTOTy TMOKa3HMKAa BIDKMBAHHS B
KOXKHIM TOYIIl Yacy MICHsI TOYATKy JIKyBaHHS
OKpEeMO ISl TAII€HTIB 3 OTPYEHHSIMH, IO
CHPUYUHEH] PI3HUMH TPYINaMH OMIOiTHUX Hap-
KOTHUKIB (puc. 2).

['padik nemoHcTpye, 0 HatHMKYi (48,3 %)
MOKa3HWKH BUKUBAHHS CIIOCTEPIrajucs B Ipyri
MAIIEHTIB 3 OTPYEHHSM repoiHOM Ha 8-y 1 18-y
no6y nepedyBanns y BITEJl. Cepen nartieHTiB
3 OTPYEHHSM METAJJOHOM MOKa3HUK BUKHUBAHHS
Ha 12-ty noOy cranoBuB 82,7 %; mopdinom
CMEPTEIIbHUX BUITAJIKiB HE OyJ10, BIDKUBaHHS —
100 %. TakuMm YHHOM, BCTAHOBJICHO, III0 Haii-
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The Kaplan-Meier curve shows that all
deaths occurred between the 3 and 18™ day
of stay in ICEDU, and the absolute majority
of deaths (90 %) occurred between the 3rd
and 12" day from the start treatment
(Fig. 1).

Survival rates for patients with different
groups of opioid drugs were studied: Heroin
(n=67), Methadone (n=54), Morphine
(n=7), comparative analysis of survival in
different groups was made.

Kaplan-Meier curves show the cumula-
tive frequency of survival at each time point
after baseline (start of treatment) separately
for patients with poisonings caused by dif-
ferent groups of opioid drugs (Figure 2).

The graph shows that the lowest (48.3 %)
survival rates were observed in the group of
patients with Heroin poisoning, which
occurred on the 8th and 18th days of stay at
ICEDU.Among patients with Methadone
poisoning, the survival rate on the 12th day
was 82.7 %;among patients with Morphine
poisoning, there were no deaths, survival
was 100 %.Thus, it was established that the
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CLINICAL TOXICOLOGY
——TlepoiH/Heroin  ———MetagoH/Methadone = ——MopdoiH/Morphine
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Puc. 2. KymynsatmeHuit npoueHT BUXMBAHHS 3a mogennio Kannana-Maiepa B nauieHTie 3 roctpoto HUpKoO-
Bolo HegocTaTHicTio (pasa onirypii Ta aHypii), cAPUYMHEHOIO OTPYEHHAMM HAOPKOTUMHUMM PEHOBUHOMM,
ctpatndikoBaHKX 3a rpynamu onioigie (repoin, MetagoH, MopdiH).

Fig. 2. Cumulative survival rate according to the Kaplan-Meier model among patients with ARF (phase of
oliguria-anuria) caused by drug poisoning, stratified by opioid groups (Heroin, Methadone,

Morphine)(N=128).

OUIbIlIa KUIBKICTh CMEPTENIbHUX BHUIIAJKIB Y
BITEJl — maiieHTH 3 OTPYEHHSM METaJOHOM,
10 CTAJKCS B YaCOBOMY MPOMIXKKY 3—12 noba
BIJI [TOYATKY JIIKYBaHHS.

BaxxnuBo Bifj3HAYUTH, IO B KPOB1 IIEpPEBaXK-
HOI OIBIIOCTI MAIIEHTIB MPU HAJXOKEHHI1 J10
BIJJIIJICHHS 1HTEHCHUBHOI Tepamii, OKpiM
3a3HAYEHUX TpyN HAPKOTUYHUX PEYOBHUH,
BUSBIISUTUCS B PI3HUX KUIBKOCTSAX 1HII HapKoO-
TUYHI Ta TCUXOTPONHI peyoBUHU. ToMy Ha
HAaCTYITHOMY eTalll JOCJIJKEHHSI BUBYABCS
KYMYJISITUBHUM TPOLEHT BWXKUBAHHS Cepef
MAIIEHTIB 3 OTPYEHHSM METaJJ0OHOM, YCKIIaHe-
HuMm ['TIH, crtparudikoBaHux 3a HasBHICTIO
AJIKOTOJTIO B KpOBI (puc. 3).

I'padix nemoHCTpye, 1O cepen MAli€HTIB 3
OTPY€EHHSIM METaJIOHOM, Ji¢ aJKOrojb He OyIo
BUSIBIICHO, TTPOLICHT BU>KMBaHHA cTaHoBUB 100 %,
a cepeJl MalieHTiB 3 KOMOIHOBAaHUMH OTPY€EHHSI-
MH METaJ0HOM 1 ajikorojeM — 75,2 %.

He3Baxkaroun Ha CXOXKICTh KJIIHIYHOI KapTH-
HU (OMIOiNHUNA CUHAPOM) MPU OTPYEHHSX MPH-
POIHUMU Ta CHHTETHYHUMHU OII0IaMH, TPUYHU-
HU, 110 BUukiIukanu po3BuTok ['TIH Ta nmepebir
XBOpPOOU BIJPI3HSIIUCS Cepe]] MAlI€HTIB 3 OTPY-
€HHSIMU PI3HUMU T'pyHaMH OIMIOITHUX HAPKOTH-
KiB. /{7151 BCIX MaIfi€eHTiB 3aCTOCOBAHO CTaHIapT-
Hy TexHiky CVV HD, sika Oyna epexTuBHOIO 1
3a0e3nedyBajia BUCOKUN KIIIpEeHC OloMapKepiB,
a 3aKpUTUH Jladi3aTOPHUM KOHTYp JO03BOJISIB
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largest number of deaths that occurred in the
ICEDU within 3-12 days from the start of
treatment were Methadone poisoning
patients.

It is important to note that in the blood of
the vast majority of patients upon admission
to the ICEDU, in addition to the specified
groups of narcotic substances, other narcotic
and psychotropic substances were detected
in various amounts.Therefore, at the next
stage of the study, the cumulative percent-
age of survival was studied among patients
with Methadone poisoning complicated by
AKI, stratified by the presence of alcohol in
the blood (Fig. 3).

The graph shows that among patients
with Methadone poisoning where alcohol
was not detected, the survival rate was 100 %,
and among patients with combined Metha-
done and alcohol poisoning — 75.2 %.

Despite the similarity of the clinical pic-
ture (opioid syndrome) in poisonings with
natural and synthetic opioids, the causes that
caused the development of AKI and the
course of the disease differed among
patients with poisonings by different groups
of opioid drugs. Standard technique of CVV
HD hemodialysis was used in all patients,
which demonstrated its effectiveness pro-
vided high clearance of biomarkers, and the
closed dialyzer circuit allowed precise con-




KJITHIYHA TOKCHKOJIOI'ISA

CLINICAL TOXICOLOGY
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Puc. 3. KyMynatusHui npoueHT BuxuneanHs Kannana-

Maiiepa B nauieHTiB 3 rocTpoio HUPKOBOI HepocCTaT-

HicTio (basa oniro-aHypii), CIPUYMHEHOIO OTPYEHHAM METAROHOM, CTPATUIKOBAHMX 30 HASBHICTIO ANKOrO-

nio B KPOBI.

Fig. 3. Kaplan-Meier cumulative survival rate in patients with acute renal failure (oligo-anuria phase) due to
methadone poisoning, stratified by blood alcohol content (n=54).

3I1ACHIOBATH TOYHUHN KOHTPOJIb 00’ €My yibTpa-
¢biabTpanii, sIKuii MOXXKHa OyJ0 ajganTyBaTH 0
noTped marfieHra.

TaxuMm ynHOM, 32 pe3yabTaTaMy IPOBEACHUX
JIOCIIIJDKEHh BCTAHOBJIEHO, IO MAIlIEHTH 3
['TIH, mo po3BuHYyIacs BHACHIIOK OTPYEHD
MOp¢1HOM, TEPOIHOM 1 METaJIOHOM MalOTh CTa-
TUCTUYHO 3HAYMMY BIJIMIHHICTh Yy TOKa3HUKaX
BIDKMBaHHsA. HaiiBumumu BoHU Oynu cepen
MAIEHTIB 3 OTPYEHHSMU NPOAYKTaMU HarTy-
panbHOro ormito (rpyna Mop(diHy), HAWHUKIU-
MU — 3 OTPYEHHSIMHU HAMBCUHTETUYHUMHU I
CUHTETUYHUMU OI110i1aMu (METaJI0OH, TePOiH).

OoroBopennsi. Crpasxua dvactora [TIH,
BHACJIIOK MIepe103yBaHb OMioinaMu, HeBlIOMa.
3BuyaiiHuii Mexani3m po3Butky I'TIH mpu Bxu-
BaHHI OITIOI/IB 3aJIGKUTh BiJ] TOJIOPTaHHUX
VIIKOJKEHbB, 110 BUHUKAIOTh Yepe3 MPUTHIUYeH-
Hsl JINXaHHS, T1MOKCII0, 3HWKEHHS 00’ eMy 1IUp-
kymorouoi kpoBi (OLK), pabmomioniz Ta 3
inmux npuunH [10, 11]. Haituactrime I'TIH
BHUHUKA€ Ha POHI pabIOMi0Ni3y, CIPUYUHEHOTO
JIE0 JIEKUTPKOX TOKCUYHUX PEUYOBHUH, BKIIIO-
Yalo4M aJIKOTOJIb, TEPOiH, KOKAiH Ta CHHTETHYHI
kaHaOiHoinmu [12-14]. B okpemux poborax
aBTOpU BIJI3HAYAJIM, IO B TOCIHITal130BaHUX
MAIEHTIB €K30T€HH1 TOKCHHM OyiIM HaWmoIu-
PEHIIIO MPUYUHOIO PabIoMIONiZy, NPUIOMY
3a00pOHEH1 HAPKOTUKH, aJIKOTOJIb Ta IpU3HaYe-
H1 JIIKU cripuauHsua 46% 1poro siBuima [15].
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trol of the ultrafiltration volume, which
could be adapted to the patient's needs.

Thus, according to the results of the con-
ducted research, it was established that
patients with AKI, which developed as a
result of poisoning with Morphine, Heroin,
and Methadone, show a statistically signifi-
cant difference in survival rates. The highest
survival rates were found among patients
poisoned by natural opium products
(Morphine group), the lowest among
patients poisoned by semi-synthetic and
synthetic opioids (Methadone, Heroin).

Discussion. The true frequency of AKI
due to opioid overdoses is unknown. The
usual mechanism of the development of
AKI with the use of opioids consists in mul-
tiple organ damage resulting from respirato-
ry depression, hypoxia, a decrease in the
volume of circulating blood (CCB), rhab-
domyolysis, and other causes [10, 11]. Most
often, AKI occurs against the background of
rhabdomyolysis caused by the action of sev-
eral toxic substances, including alcohol,
Heroin, Cocaine, and synthetic cannabi-
noids [12-14]. In separate papers, the
authors noted that exogenous toxins were
the most common cause of rhabdomyolysis,
with illicit drugs, alcohol, and prescribed
medications causing 46% of rhabdomyoly-
sis in hospitalized patients [15].
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MexaHi3mMu ypa>kKeHHsI HUPOK IPU BXHBaHHI
OTi0iIiB BKpaii pizHOMaHiTHI. HaykoBo moBene-
Hi CKJIaJTHI MEXaHI3MH B3a€MO/IIi y HEMpOEeH IO~
KPUHHUX CHCTEMax OpraHi3My y BiIIOBiJIb Ha
OMmioinM, BKIIOYAIOUYM 3MIHM Yy BETeTaTHBHII
HEPBOBIM cHCTEMI (CHUMITaTHYHIA Ta TMapacuM-
MaTHYHIN), CHCTeMI peHIH-aHT10TeH3WH-aJIb]I0-
CTEpOH Ta aHTHUlypeTHYHOTrO ropMoHy [16]. Ha
MEXaHI3MH, IO BiIOyBalOThCS B HEUPOCHJIO-
KPUHHHUX CHUCTEMax OpraHi3My, TaKOX BIUIH-
BAIOTh 1HII (aKTOPH, BKIKOUAIOUN 3HEBOJHEH-
HS, pabIoOMIoNi3 Ta 3aTPUMKY cedi. 3a3HadeHi
3MIHU MO>KHA BUMIPATH 32 pPIBHEM BIANOBIAHUX
OlomapkepiB: HEHpOMeaiaTOpiB, TOPMOHIB,
IIMTOKIHIB Ta pi3HUX nenTuiB. PiBHI Giomapke-
piB € cneundiuHUMH a7 (QYyHKIIOHAIBHOI
cUcTeMu abo oprany, Jie BOHH BHMIPIOIOTHCS
(cepue, mmasma). 3MiHU piBHSA OioMapkepiB
MOXKYTh BIAIMOBIZATH SK 32 1HIIIAIIIO MATOJIO-
TIYHHUX TPOIIECIB, TaK 1 32 KOMIIEHCATOPHI peak-
uii. He ciig irHOpyBaTu poJib CyHmyTHIX 3aXBO-
pIOBaHb Ta IHIIMX MATOJIOTIYHUX CTaHIB, IO
OB’ s[3aH1 13 CIIO)KMBAHHSM OIIOIAIB Ta BIUIH-
BAIOTh Ha MaTOT€HEe3 YPaXeHHS HUPOK.

Haitgacrime omioign MOXyTh MPU3BECTH /10
['TIH yepe3 3MiHM HIBUIKOCTI KIyOOYKOBOT
¢inprpauii (ILIK®D), 3HeBogHEHHS 1 TIOTOHIIO,
pabaomMioni3 Ta 3aTpUMKY cedi. TspKke mepesno-
3yBaHHS OMIOIIB 3a3BUYail CyNpOBOMKYETHCS
ammHOe, Mio3oM, komoro [17, 18]. Iloexnanns
TIMOKCi1, 3HWKEHHS HUPKOBOTO KPOBOTOKY Ta
IIK® npu3BoaAUTh 10 CTPYKTYpPHUX HOIIKOJ-
KEHb y HUPKOBUX KaHAJIbLAX. SHWKCHHS HUP-
KOBOTO KPOBOTOKY aKTHBY€ CUMITaTHUHY CHUCTE-
MY HUPKH, TOCHIIOI0UYH e(eKT imemMii HUPOK 1
VIIKODKEHHS KaHAIbIIB. TpaauiiiftHo crocTte-
piraeTbcst 3HIKEHHS 3arajlbHOTO CEpLeBOTrO
BUKUJY Ta CEPEIHHOTO apTepPiaJIbHOIO THCKY.

Pusuk paGnomionizy € BKpail BUCOKUM, TOMY
¢bi3uuHe 00CTEeKEHHS MAIl€EHTa 3 TSHKKUM OTpY-
€HHAM (TIepe03yBaHHAM) OMiOiAaMU MOBHUHHO
BKJIIOYATH PETENIbHY OLIHKY CTaHy M’s3iB.
OnHak, €IMHOIO 03HAKOK Y KOMaTO3HOTO Marli-
€HTa MOXxe OyTu HaOpsK M s3iB, SIKHH Cympo-
BO/DKY€ TIOYAaTOK iXHBOTO HEKpo3zy. OO0B’s3-
KOBOIO € TMajblalis yciX BIAILIIB UYepeBHOT
MOPOKHUHM, KA MOXKE BUSBUTH 301THIICHUI
CEUOBMM MIXyp Yepe3 3aTpUMKy Cedi.
JlocnmikeHHs XIMIYHOTO CKJIAAy CHpPOBaTKU
KPOBI JTO3BOJIIE BU3HAYUTH MapKEpH IMOILIKOJ-
JKEHHSI M’S131B — MIOLIUTH T4 BUBUILHEHHS 3BU-
YafHUX BHYTPIIIHBOKJIITHHHUX KOMITOHEHTIB Y
CHpOBATKY, TAaKUX fK Kajiif, cedoBa KHCIOTa Ta
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The mechanisms of kidney damage when
using opioids are extremely diverse.
Scientifically proven complex mechanisms
of interaction in the body's neuroendocrine
systems in response to opioids, including
changes in the autonomic nervous system
(sympathetic and parasympathetic), the
renin-angiotensin-aldosterone system, and
the antidiuretic hormone [16]. Mechanisms
occurring in the body's neuroendocrine sys-
tems are also affected by other factors,
including dehydration, rhabdomyolysis, and
urinary retention. These changes can be
measured by the level of relevant biomark-
ers: neurotransmitters, hormones, cytokines
and various peptides. Biomarker levels
measured are specific to the functional sys-
tem or organ where they are measured
(heart, plasma). Changes in the level of bio-
markers can be responsible both for the ini-
tiation of pathological processes and for
compensatory reactions. The role of comor-
bidities and other pathological conditions
associated with opioid use and affecting the
pathogenesis of kidney damage should not
be ignored.

Most commonly, opioids can lead to AKI
through changes in glomerular filtration rate
(GFR), dehydration, hypotonia, rhabdomy-
olysis, and urinary retention. Severe over-
dose of opioids is usually accompanied by
apnea, miosis, coma [17, 18]. The combina-
tion of hypoxia, decreased renal blood flow,
and GFR results in renal tubular damage.
Decreased renal blood flow activates the
renal sympathetic system, increasing the
effect of renal ischemia and tubular damage.
Traditionally, a decrease in total cardiac out-
put and mean arterial pressure is noted.

The risk of rhabdomyolysis is extremely
high, so the physical examination of a
patient with severe opioid poisoning (over-
dose) should include a careful assessment of
muscle condition. However, the only sign in
a comatose patient may be muscle swelling,
which accompanies the onset of muscle
necrosis. Mandatory palpation of all parts of
the abdominal cavity, which may reveal an
enlarged bladder due to urinary retention.
Examination of the chemical composition of
blood serum allows to detect markers of
muscle damage — myocytes and the release
of normal intracellular components in the
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dbochop. Arne, HaNWOUIBIIIE 3aHETTOKOEHHS
BUKJIMKA€E TIMepKaJieMis, sika moTpedye Herai-
HO1 Kopekiii. KpiM mpoaykTiB po3naay Miorio-
OiHy, B KpOBI MO)Xe OyTH MIJBUIICHUN PIBEHb
K®OK, skuii 3a3Buyail KOpEIIOE 13 PUBHKOM
I'TIH. Hanpuknan, pisear KOK y cuposarmi
kpoBi Bume 5000 OJI/n, BABiui wyacrime
cnpuunssie ['TIH, nix nHopmanbuauii pisens KOK
[15, 19, 20]. ITpoTe, iH1I11 AOCTIKEHHS HE TIAT-
BEP/UKYIOTh TPSIMOTO KOPEJALIHHOTO 3B’SI3KY
Mix piBHIMH KOPK Ta po3BUTKOM HHUPKOBUX
YCKJIaIHEHb Cepe/l MAIlIEHTIB 3 TOCTPUMH OTPY-
€HHSIMU TICUXOTPOITHUMHU pedyoBUHaMH [21].

JloBeneno, 1m0 KIIPEHC UPKYITIOKYOTro
MIOTJIO0IHY € HaJI3BHYAHO BAXKIMBUM, abH
NPUIIMHUTH TIOJAJIbIIIE TOTIPIICHHS CTaHy
MaIi€HTIB 3 PabI0MioJIi30M 3a YMOBHU OJHOYAC-
HOTO JIIKYBaHHS TNPUYUH HOTO BUHUKHEHHS.
Cnin 3ayBakutr, o CVVHD TpuBamicTio Bix
6-tu 110 48 roguH Oyina edeKTHBHOIO 1 Oe3med-
HOWO B emiMmiHamii wmiormoOiny [22, 23].
Karetepu3ariisi ceqoBOro mMixypa Jyisi MaIi€HTiB
3 OTPYEHHSIMH OIIOiJaMHU TSDKKOTO CTYIEHS €
000B’S3KOBOI0 PEaHIMAIIHHOIO TPOIEAYPOIO,
IO JI03BOJISIE OTPUMATH CEdy, B KA MOXKHA
BUSBUTH MIOTIOOIH 3a BIJICYTHOCTI €PUTPOIH-
TIB y ckiaji ocany. Hepiako ceda mae TemMHUit
KOJIIp, IO TIIOB’Si3aHE 13 HU3BKOK (PPAKITIEIO
eKCKpellil HaTpilo Yepe3 3HauyHE 3BYKEHHS
CYZIMH, MiOTJIO0IHYPIIO Ta TYOYyJIsIpHY HETIPOXia-
HICTh, 110 € TEPEIBICHUKAMHU TOCTPOTO TyOy-
JSIPHOTO HEKPO3y 31 MIBHJIKUM IIiBUICHHIM
PIBHSI KpEaTHHIHY Ta BPEUITI-PEIIT PO3BUTKOM
oJirypii Ta aHypii.

[Tigxoau 10 JiKyBaHHS MarOTh BKJIIOYATH 5K
CTaHAApTHI Jii, TaKk 1 BpaxOBYBaTW I1HAWBINY-
adbHI OCOONMBOCTI Ta KJIIHIYHI TOKa3HUKH
namieHTa. OfHaK, 3aJUMIAETHCA JAUCKYCIHHUM
MATAaHHS IIMOA0 periaparailii, ska HeoOXiaHa
JUIS 3MCHIIICHHSI Ba30KOHCTPHKIII Ta 3abe3Iie-
YeHHsI a/ICKBaTHOTO CEPIIEBO-CYAMHHOTO TOHY-
cy. BHyTpilmHbOBEHHY Trigparamito HeoOX1aHO
3IIACHIOBATH 3 OOEPEXKHICTIO, MO0 YHUKHYTH
HAOpSKY JIETEHIB, 0COOJIMBO B YMOBaX IEpeHe-
ceHoi rinokcii. IneanpHuit BUOIp pIAMHH I
BUKOPHUCTAHHS TaKOX HeE3 sSCOBaHW, ane MU
MPOMOHYEMO HAJIaBaTH TEpeBary KpHUCTaJIOi-
JaM 1 HHU3bKOMOJEKYISIPpHUM JI€KCTpaHaw,
oOMexyrouu BBesieHHs 5 % rimoko3u. Takox Mu
JTOTPUMYEMOCST JTYMKH TIOJ0 JOIIJIBHOCTI
3acTOCYBaHHS OiKapOOHATY HATPIIO ISl OTyXK-
HEHHS TUIa3MH KpOBI, a0W MOCIa0UTH peakiii
BIJIHOBJIEHHSI MIOTJIOOIHY Ta MiHIMi3alii edek-
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serum, such as potassium, uric acid and
phosphorus. However, the biggest concern
1s hyperkalemia, which requires immediate
treatment. In addition to the breakdown
products of myoglobin in the blood, there
may be an increased level of CFK, which is
usually correlated with the risk of AKI. For
example, a serum CPK level above 5000
U/L is twice as likely to cause AKI than a
normal CPK level [15, 19, 20]. However,
other studies do not confirm a direct correla-
tion between CPK levels and the develop-
ment of renal complications among patients
with acute intoxication with psychotropic
substances [21].

Clearance of circulating myoglobin has
been shown to be important for stopping fur-
ther damage in patients with rhabdomyoly-
sis while treating the cause of rhabdomyoly-
sis, and CVVHD lasting from 6 to 48 hours
has been effective and safe in eliminating
myoglobin [22, 23]. Bladder catheterization
for patients with severe opioid poisoning is
a mandatory resuscitation procedure, which
allows obtaining urine in which myoglobin
can be detected in the absence of erythro-
cytes in the sediment. Often, the urine has a
dark color, which is associated with a low
fraction of sodium excretion due to signifi-
cant vasoconstriction, due to myoglobinuria
and tubular obstruction, which are harbin-
gers of acute tubular necrosis with a rapid
increase in creatinine level and ultimately
the development of oliguria and anuria.

Approaches to treatment should include
both standard actions and take into account
the individual characteristics and clinical
indicators of the patient. However, the ques-
tion of how to carry out rehydration, which
is necessary to reduce vasoconstriction and
ensure adequate cardiovascular tone,
remains debatable. Intravenous hydration
should be administered with caution to
avoid pulmonary edema, especially in con-
ditions of prolonged hypoxia. The ideal
choice of fluid to use is also unclear, but we
suggest favoring crystalloids and low
molecular weight dextrans, limiting admin-
istration to 5 % glucose. Also, we are of the
opinion about the feasibility of using sodi-
um bicarbonate to alkalinize the blood plas-
ma to weaken the myoglobin recovery reac-
tion and minimize the vasoconstriction

!
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TiB Ba30KOHCTPHUKIIIT Bi aii MeTaboIiTIB MiOT-
T001HYy.

Mu He cmocrtepiraiu BIAMIHHOCTI MiX
3aCTOCYBAaHHSIM alleTaTHOTO Ta O1KapOOHATHOTO
Oydepa mpu mpoBeACHHI reMoIiai3y B HMaIli€H-
TiB 3 ['TIH BHacmimok HapKOTHYHUX OTPYEHb.
[Ticna BunukHenHs o3Hak ['TIH, sikmo aprepi-
aIbHUNA THUCK CTaOUIBHMN, CIiA PO3MIAHYTH
NUTAaHHSA PO apTepio-BEHO3HUH TIeMoaiani3
SKOMOTa paHilie, a TOKKUX 1 HecTaOlTbHUX
narieHTiB 3 ['TIH ta paGmomiomizom MoxHA
YCIIIIHO JIKYyBaTH MUISIXOM 3aCTOCYBaHHS
CVVHD nns BunmaneHHs BITbHOTO CHPOBATKO-
BOoro miorio6iny. Hamu Haituacrime BUKOpH-
CTOBYBajacs CxeMa IOJCHHOTO 3aCTOCYBaHHS
CVVHD TtpuBamicTio Bit 6-TH TOAMH.

BucHoBku

1. Pesynabratn, onepkaHi 3a METOIOM
Kanmana-Maifepa, cBiguars, mo narients 3 [ TIH
BHACIJIOK OTPYy€Hb MOP(IHOM, TepOiHOM 1 MeTa-
JIOHOM MarOTh CTAaTHCTUYHO 3HAUYUMY BiJMiH-
HICTh IIO/I0 TOKa3HUKIB BrkuBaHHS (p < 0,05).
HaiiBumummu moKa3HUKHM BIDKMBAHHS Ha (POHI
OJIiro-aHypii Ta JIKyBaHHS reMojiaiizoM Oymu
B MAI[IEHTIB 3 OTPYEHHSAMHU MPOAYKTaMU IpPHU-
poanoro omito (Mopdin — 100 %), HaiHMKIM-
MH — 3 OTPYEHHSIMHM CHUHTETUYHUMHU OMIOiAaMHU
(metamon — 82,7 %; repoin — 48,3%).

2. IlpakTrka 1OBOAUTH, IO MPOJIOHTOBAHUI
BeHO-BeHO3HUI remomiainiz (CVVHD) 3 ynerpa-
¢inpTpariero € eeKTUBHUM METOJIOM JI€TOKCH-
Karii Ta KOpEeKIlii ToMeocTasy B TMAalli€HTIB 3
TSOKKAM TIepe0iroM TOCTpHUX OTPY€EHB (TIepeno-
3yBaHb) HAPKOTUYHHMH PEUOBHUHAMHU, & TAKOXK
npu KOMOIHOBAaHMX HAPKOTHYHUX YPAKEHHAX
CHHTCTUYHHUMHM, HAIIBCHHTCTUYHHMH OITiOina-
MH, II0 HEPIAKO MNPHU3BOAATH A0 PO3BUTKY
rOCTPOi HUPKOBOI HEJTOCTATHOCTI.

3. B ymoBax mIBHAKOTO MOMIMPEHHS «HOBHUX
HApKOTHUKIB» JIOCIIIKEHHSI MeXaHi3MiB (hopmy-
BaHHS OPraHOTOKCHYHOCTI, CIIPUUYNHEHUX KOM-
O1HOBAHOIO [II€I0 HAPKOTHKIB, TMCUXOTPOIMHUX
PEUYOBHH 1 AJIKOTOJIIO € aKTyaJIbHUM HAIPSIMKOM
HAYKOBHX JIOCITiJIKCHb.

KouduiikT iHTepeciB. ABTOpH 3asBIAIOTH
PO BIACYTHICTH KOH(IIKTY 1HTEpecCiB.
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effects from the action of myoglobin
metabolites.

We did not notice a difference between
the use of acetate and bicarbonate buffer
during hemodialysis in patients with acute
renal failure due to drug poisoning.
However, practice proves that after the
appearance of signs of AKI, if blood pres-
sure is stable, arterio-venous hemodialysis
should be considered as early as possible,
and severe and unstable patients with AKI
and rhabdomyolysis can be successfully
treated by using CVVHD to remove free
serum myoglobin. We most often used the
scheme of CVVHD lasting from 6 hours.

Conclusions

The results obtained by the Kaplan-Meier
method indicate that patients with AKI as a
result of Morphine, Heroin and Methadone
poisoning have a statistically significant dif-
ference in survival rates (p < 0.05). The
highest survival rates against the back-
ground of oligo-anuria and hemodialysis
treatment were demonstrated by patients
with poisoning by natural opium products
(Morphine — 100 %), the lowest — with poi-
soning by synthetic opioids (Methadone —
82.7 %; Heroin — 48.3 %)).

Practice proves that prolonged veno-
venous hemodialysis (CVVHD) with ultra-
filtration 1s an effective method of detoxifi-
cation and correction of homeostasis in
patients with a severe course of acute poi-
soning (overdose) with narcotic substances,
in particular, in combined narcotic poison-
ing with the participation of synthetic, semi-
synthetic opioids that have severe course
and often lead to the development of AKF.

The obtained results indicate that in the
conditions of the rapid spread among drug
users of "new drugs", the study of the mech-
anisms of formation of organotoxicity
caused by the combined effect of drugs, psy-
chotropic substances and alcohol is an actu-
al direction of scientific research.
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