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NMPAKTHYRI ACNEKTH 3ACTOCYBAHHA
METOAIB EKCTPAKOPMOPAJIbHOI
AETOKCHKALII Y MKYBARHI FOCTPHX
0TPYEHb XIMI4HOI ETIONOCII

Pe3rome. Cmpykmypa KceHobiomukie, Wo 8UKITUKaomb OMPYeEHHST ma HeobxidHicmb eocnimanisauii, mMocmitiHO 3MiHIOEMbCSI.
Cb0200HI ncuxompornHi ma HapKOMUYHI Pe4o8UHU ma iXHi MPeKypcopu Cmanu OCHOBHOK MPUYUHOK MSXKUX OMPYEHb |
nompebyromsb HadaHHsI ekcmpeHoi Medu4Hoi 0ormomoau. BodHovac iHWok npobrnemoro € KoMbIiHoBaHe 8XUBaHHS HapKomuy-
HUX PEYOBUH i anikoz2osto, W0 HepiOko 06yMoerttoe rnomiopaaHHy OUChyHKUI0, CIIOHYKae rlikapie 0o nowyKy Hoeux midxodis iKy-
8aHH#, sUKOpucmosyryu mpaduuyitiHi memodu aghepeHmHoOI ma eghepeHmMHoOi mepariii 8 KOMIIEKCI 3 CyyacHUMU MexHoMoais-
MU eKcmpakopropasnbHoi 0emokcukauii.

Mema. [ocnidxeHHsi ocobnugocmel 3acmocysaHHsi Memodig ekcmpakopropanbHOi 0emokcukauii pu nikysaHHI nayieHmis 3
20CmpUMU OMPYEHHAMU XiMiYHOT emionoeii 3 02nsidy Ha 3MiHU cmpyKmypu ompyUHux pe4osuH 3a 1990-2020 pp.
Mamepianu ma memodu. [pogedeHo ko2opmHuli pempocrekmueHuli aHania 1685 kapm cmauioHapHUX X80puUX 3 20cmpuUMU
ompyerHsmu (®opma Ne003/0) ma 5025 npomokonie npouedyp wmy4Hoi 0emokcukauii. BukopucmaHo 0aHi 38imie moKcuko-
JnoeiqHoe20 e8i00ineHHs i 8iddineHHs iHmeHcugHoi meparii ma exkcmpakopropanbHoi demokcukayii KHIM «Kuigcbka micbka Kii-
HiYHa nikapHs weudkoi meduyHoi dormomoaux (dani — TokcukonoaidyHul yeHmp) 3a nepiod 1990-2020 pp., 3 iHghopmauieto npo
cmpyKkmypy MeOu4HUX mexHosnoeili (MembpaHHUX, ueHmpuhyXHUX, copbuitiHuX ma iHWUX) i Kinbkicmb memodig wmy4Hol
Oemokcukauyii, 3acmocosaHux npomseom nepiody OOCIOKEHHS.

Pesynbmamu. B cepedHbomy, 3a pik y TokcukonoeiyHomy yeHmpi Kuesa Hadaembcsi meOudHa donomoza rpubnusHo 2500
dopocnum nayieHmam 3 OmpyeHHSMU XiMidHOI emionoeii, 3 Hux matixe 1500 nauieHmie mompannsomes 00 8iddineHHs iHMeH-
CcusHoi mepanii ma ekcmpakopropanbHoi 0emokcukauii. 3a nepiod 1990-2020 pp. byno nponikosaHo noHad 64 muc. naujeH-
mie. BcmaHoeneHo, wo cmpykmypa 20cmpux OmpyeHb 3a3Hana icmomHuX 3MiH: 3MEeHWUNacs YucesbHiCmb OmpyeHb mecmu-
yudamu (chochopopaaHiyHi peqosuHu, kapbamamu, nepumpoiou), mexHiYHUMU piduHaMu ma PO34UHHUKaMU (€murneHamiKosb,
ouxsiopemaH, Yemupuxmaopucmul 800eHb, MEMAHOJ), Memanamu (C8UHeub, pmyms), KOPO3USHUMU PeYO8UHaMU (Kucromu,
nyeu). BoOHowac 3anuwunacs 3Ha4HOK YacmuHa OmpyeHb ankoz2o/eM i io2o cypocamamu, MOKCUHaMUu POCIUHHO20 10X00-
KeHHs1 | epubamu, 3acobamu nobymosoi ximil. 36inbwunacs Kinbkicms nobymosux, cyiyudanbHux i KpUMIHambHUX OmpyeHb
nikapcebkumu 3acobamu. [Micnsa 2015 poky cmpiMKo 3pociia YucenbHICMb OMPYEHb HaPKOMUKaMU, NCUXOmpPONHUMU PeY08U-
Hamu (MemadoH, 2epoiH, cuHmemuyHi onioidiu) ma ix npekypcopamu, 8 momy Jucsi 8 KombiHauji 3 6eH30dia3eniHamu, Mem- |
amebemamiHom, KokaiHom i emaHonom. Onmxe, numMoMa 8aza HapKOmMUYHUX ompyeHb 3a ocmarHi 30 pokie 3pocna y 3,5 pasa.
BidrogidHo do 3miHU cmpyKkmypu 20CmMpUX OMpyeHb MOCMYN080 3a3Hara 3MiH i CmpyKkmypa mexHosoeill ekcmpakoprnoparb-
Hoi' Oemokcukauil. 3MeHwunacs wopiyHa YucenbHicmb copbuiliHux mexHonoeill (eemocopbuii, nnasmocopbuii). BooHodyac 8id-
6yrnocs 36inbWeHHs yucna UeHmpugyxHUX mexHornoaitl i MembpaHHO20 nnasmagepesy. Cymmeso 3mMiHUuCs Memodu OKCU-
2eHauii kposi: matixe He 3acmocosyembcsi B0 8 nikysaHHi eocmpux ompyeHb, ane 36inbuwyemscs YucerbHicms npouedyp
030HOMeparii ma ynbmpagionemogozo orpoMiHEHHS Kpoei. [lpomsicom nepiody docnioKeHHs MeMbpaHHI mexHonoaii (2emo-
Oianis, ynempacpinbmpauis, eemornepey3is) € Halbinbw MoWUpeHuUMU y fliKy8aHHI OMPYyeEHb.

BucHoeku. Cmpykmypa MOKCUYHUX PEYOBUH, WO CMPUYUHSIOMb M0bymosi ompyeHHs npoms2oM ocmanHix 30-mu pokie
3a3Hana cymmesux 3MiH: 36inblunacs YucenbHiCmb OMpyeHb HapKOMUKaMu, MCUXOMPOMHUMU PeYo8UHaMU, TiKapCbKUMU
3acobamu ma ankozonem. BuHukna HeobxiOHicmb ydocKoHaneHHs icHyro4ux nidxodie Ao 3acmocysaHHsi Memodie ekcmpaKkop-
roparnbHoi demoKcukauji, 30Kpema nepcrekmusHUM HanpPsMKOM OOCTIOXeHb € 8UBYEHHST e(beKMUBHOCMI PI3HUX MeXHOMozill
8uOarneHHs1 MOKCcUKaHmie i3 Kposi Mpu OMPYEHHAX «HOBUMUY» HapPKOMUYHUMU, NCUXOMPOIMHUMU peqyosuHaMu ma ixHimu npe-
Kypcopamu. [JosedeHo KniHiYHy eghekmusHicmb eemodianisy, nnasmagepesy, 03oHomeparii ma yrnbmpagioremogozo onpo-
MIHEHHS1 KpO8i, ix NoedHaHHs1 y Mpoapami KOMIIIEKCHO20 JliKy8aHHST 0mpyeHb y O0POCIIUX.

Knro4oei cnoea: 2ocmpi ompyeHHs, HapKOMUKU, ekxcmpakopriopasbHa 0emokcukauyis.
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PRACTICAL ASPECTS OF USING EXTRACORPORAL DETOXIFICATION METHODS
IN THE TREATMENT OF ACUTE CHEMICAL POISONING

Abstract. The structure of xenobiotics that cause poisoning and the need for hospitalization is constantly changing. Today,
psychotropic and narcotic substances and their precursors have become the main cause of severe poisonings that require
emergency medical care. At the same time, another problem is the combined use of narcotic substances and alcohol, which
often causes multiorgan dysfunction and prompts doctors to search for new treatment approaches, using traditional methods
of afferent and efferent therapy in combination with modern extracorporeal detoxification technologies.

Aim. Study of the peculiarities of the use of extracorporeal detoxification methods in the treatment of patients with acute chem-
ical poisoning, which are associated with the change in the structure of poisons for 1990-2020.

Materials and Methods. A cohort retrospective analysis of 1,685 charts of hospitalized patients with acute poisoning (Form
No. 003/0) and 5,025 protocols of artificial detoxification procedures was conducted. Data from the reports of the Toxicological
department and the Intensive care and extracorporeal detoxification unit of the Kyiv City Clinical Emergency Medical Center
(hereinafter referred to as the Toxicological Center) for the period 1990-2020, with information on the structure of medical tech-
nologies (membrane, centrifugal, sorption and other ) and the number of artificial detoxification methods used during the study
period.

Results. On average, the Kyiv Toxicological Center provides medical care to about 2,500 adult patients with chemical poison-
ings per year, of which about 1,500 patients will receive assistance in the Intensive care and extracorporeal detoxification unit.
About 64,000 patients were treated in the period 1990-2020. It was established that the structure of acute poisonings has
undergone significant changes: the number of poisonings by pesticides (organophosphorus substances, carbamates, and
pyrethroids), technical fluids and solvents (ethylene glycol, dichloroethane, hydrogen tetrachloride, and methanol), metals
(lead, mercury), corrosive substances (acids, alkalis). At the same time, a significant number of poisonings with alcohol and its
surrogates, plant toxins and mushrooms, and household chemicals remained. The share of domestic, suicidal and criminal
drug poisonings increased. However, after 2015, the number of poisonings by drugs, psychotropic substances (methadone,
heroin, synthetic opioids) and their precursors, including in combination with benzodiazepines, meth- and amphetamine,
cocaine and ethanol, has increased rapidly. In general, the part of drug poisonings has increased 3.5 times over the past 30
years. In accordance with the change in the structure of acute poisoning, the structure of extracorporeal detoxification tech-
nologies has also gradually undergone changes. The annual number of sorption technologies (hemosorption, plasmasorption)
decreased. At the same time, there was an increase in the number of centrifuge technologies and membrane plasmapheresis.
Significant changes have taken place in the direction of the application of blood oxygenation methods: the use of HBO in the
treatment of acute poisoning has almost stopped, but the number of ozone therapy procedures and ultraviolet irradiation of the
blood is increasing. During the study period, membrane technologies (hemodialysis, ultrafiltration, hemoperfusion) are the most
common in the treatment of poisoning.

Conclusions. The structure of toxic substances that cause household poisoning has undergone significant changes over the
past 30 years: the number of poisonings by narcotic, psychotropic substances, medicines and alcohol has increased. There
was a need to improve the existing approaches to the application of extracorporeal detoxification methods, in particular, a
promising direction of research is the study of the effectiveness of various technologies for removing toxicants from the blood
in case of poisoning with "new" narcotic, psychotropic substances and their precursors. The clinical effectiveness of hemodial-
ysis, plasmapheresis, ozone therapy and ultraviolet irradiation of blood and their combination in the program of complex treat-
ment of poisoning in adults are demonstrated.

Key Words: acute poisoning, drugs, extracorporeal detoxification.

Bctyn. CTpykTypa KCeHOBIOTVKIB, WO BUKMUKAKOTb
OTPYEHHSA Ta HEeOOXigHiCTb rocnitanisadii, nNOCTIMHO
3MiHIETbCA. CbOrogHi MCUMXOTPOMHI Ta HapPKOTUYHI
PEYOBMHN Ta IX MPEKYPCOPU CTanm OCHOBHOK MpU4yK-
HOIO TSDKKMX OTPYEHb i NOTPebytoTb HagaHHs ekcTpe-
HOT MmegmyHoi gonomoru [1, 2]. BogHo4vac iHWo npo-
6rnemol0 € kOMOGiHOBaHe BXMBAHHA HapKOTUYHMX
PEYOBMH i anKoromnto, Lo Hepiako 0GyMOBIOE Nosio-
praHHy OMCYHKLi, CMOHYKae nikapiB OO MOLLYKY
HOBWX NiaxodiB MiKyBaHHS, BUKOPUCTOBYOUM Tpaau-
LinHi MeToau adpepeHTHOI Ta edepeHTHOI Tepanii B

Introduction. The structure of xenobiotics that
cause poisoning and the need for hospitalization is
constantly changing. Today, psychotropic and nar-
cotic substances and their precursors have become
the main cause of severe poisonings that require
emergency medical care [1, 2]. At the same time,
another problem is the combined use of narcotic
substances and alcohol, which often causes multior-
gan dysfunction and prompts doctors to search for
new treatment approaches, using traditional meth-
ods of afferent and efferent therapy in combination
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KOMMMEKCI 3 Cy4aCHUMM TEXHOSOTSIMM eKCTPaKopmno-
panbHoi geTokcukauii [3-5].

Meta. [locnigxeHHs 3MiH CTPYKTypu roctpux noby-
TOBMX OTPYEHb Ta aHari3 0COOMMBOCTEN 3aCTOCYBaAHHS
MeTopiB eKcTpakoprnopasbHOI AeTOKCUKaLii npy niky-
BaHHI NaLiEHTIB B yMOBaX TOKCUKOMOFYHOTO LIEHTPY.

Martepianu Ta metoam. [lpoBegeHO KOropTHUM
peTpocnekTMBHUA aHania 1685 kapT cTauioHapHMX
XBOpWX 3 rocTpuMu oTpyeHHaMU (Popma Ne003/0) Ta
5025 npoTokonis npoueayp LTYYHOI AeTOKCUKaLil.
BukopucTaHo faHi 3BiTIB BiAAINEHHS IHTEHCUBHOI
Tepanii Ta ekcTpakopnopanbHoi getokcukauii KHI
«KniBcbka Micbka KniHidHa NikapHs WBUAKOI Meauny-
HOi gonomoru» (gani — TOKCUKONOTYHWIA LieHTp) 3a
nepiog 1990-2020 pp., 3 iHdhopmaLlieto Npo CTPYKTYpy
MeOUYHUX TEXHOMOTi (MeMBpaHHUX, LEHTPUDYKHUX,
copOUifHMX Ta iHWKMX) i KiMbKICTb METOAIB LWTYYHOI
[eToKCKKaLlil, 3acTocoBaHUX MNPOTArOM nepiogy
LOCHIXKEHHS.

TOKCUKONOMYHUIA CKPUHIHT 3[INCHEHO 3 BUKOPUCTaH-
HSM: pigWMHHOI Ta ra3oBol Xxpomatorpadii, iMyHoxpomMa-
TorpadpiuHoro aHanisy i mac-cnektpomMeTpii. Ffemopiania
NPOBOAMBCA Ha anapatax Ans Aianisy Mapok: Fresenius
(mogeni 5003, 5008); B.Braun (mogenb Dialog),
Gambro (mogenb AK200 Ultra S); BukoprcToByBaBcs
auetatHuii i OGikapboHaTHWUI Bydepy; 3acTocoBaHO
CUCTEMHY remapuHisadito. [Mpouenypa MembpaHHOro
nnasmacepesy 3giicHioBanacs 3a 4OnoMorow anapa-
TiB: «lemodenike» (Hemofenics) Ta anapata AC-B-02 3
membpaHHum pinstpom MOM-800 (membrane plas-
mafilter PFM 800), komnnektom marictpanen «®eHikc-
AMI»; npouedypa LEHTPUGYXHOMO nnasMadepesy
3[i/icHIOBanach Ha anapari «emMoHeTiKe»
(Haemonetics PCS 2, USA). O3oHoTepanis nposoau-
nack Ha anaparax: BozonH+ (Module «Bozon-BAGTO-
LAZER» pns iHdysii o3oHOBaHOi KpoBi), Module
«Bozon MOF» (ans iHdy3ii 03oHoBaHoro gisionoriyHo-
ro posumHy). FremocopOuisi (cenekTBHa Ta HeceneKkTMB-
Ha) nmpoBogunace Ha anapatax YEI ta AC-B-02
(YkpaiHa) 3 BMKOPUCTaHHAM BYIMELEBMX reMocopOeH-
TiB (CKH-2K, KAY, CYIC, I'CI'J); ioHO-0BMiHHMX CMOf
(Jafron HA330, HA130, HA230); rigporenis (l'emo-npo-
Teascopb (Osocopb), JINC-FEMO (y cknagi 3 nonimik-
cuHamm B, E, M). TinepbapnyHa okcureHawist 34icHo-
Banacsl y kamepax OKA-MT.

[JocnimxeHHs € dparMeHTOM HayKoBO-AOCHiAHOT
poboTV (BepxaBHUWA peecTpauiiHui  Homep —
0112U001133) Ha Temy: «BCTaHOBUTU MNPUYMHHO-
HacnigKoBi 3B’13KM Npy (hOPMyBaHHi Cy4acHUx noby-
TOBWX OTPY€EHb Ta 0OI'PyHTYBaTV MoamMdikaLlito TeXHO-
MOTiN WTYYHOI AETOKCKKaLi OpraHiamMy npu couiarnibHO
3HAYYLMX OTPYEHHSX XiIMIYHMMW PEYOBMHAMM Ta iX
MiKCTamuy.

[ocniokeHHst BUKOHAHI BianoBiAHO A0 [enbCiHChb-
KOi geknapauii BcecBiTHbOI MeamyHoOi acouiauii
«ETWYHI npMHUMIM MeguyHMX OOCHiMKEHb 3a y4acTio

with modern extracorporeal detoxification technolo-
gies [3-5].

Aim. Study of the peculiarities of the use of extra-
corporeal detoxification methods in the treatment of
patients with acute chemical poisoning, which are
associated with the change in the structure of poisons
for 1990-2020.

Materials and methods. A cohort retrospective
analysis of 1685 files of hospitalized patients with
acute poisoning (Form No. 003/0) and 5025 protocols
of artificial detoxification procedures was conducted.
Data from the reports of the Toxicological department
and the Intensive care and extracorporeal detoxifica-
tion unit of the Kyiv City Clinical Emergency Medical
Center (hereinafter - Toxicological Center) for the
period 1990-2020, with information on the structure of
medical technologies (membrane, centrifugal, sorp-
tion and other) and the number of artificial detoxifica-
tion methods used during the study period.

Toxicological screening was carried out using: liquid
and gas chromatography, immunochromatographic
analysis and mass spectrometry. Hemodialysis was
performed on dialysis machines of the following
brands: Fresenius (models 5003, 5008); B.Braun
(Dialog model), Gambro (AK200 Ultra S model);
acetate and bicarbonate buffers were used; systemic
heparinization was applied. The membrane plasma-
pheresis procedure was carried out using the following
devices: "Hemofenics" (Hemofenics) and the AS-B-02
device with a PFM-800 membrane filter (membrane
plasmafilter PFM 800), a set of "Phoenix-AMP" lines;
the centrifuge plasmapheresis procedure was carried
out on the "Haemonetics" device (Haemonetics PCS
2, USA). Ozone therapy was carried out on the
devices: BozonH+ (Module "Bozon-BAGTO-LAZER"
(for VAGT), Module "BozonMOF" (for infusion of
ozonated physiological solution). Hemosorption
(selective and non-selective) was carried out on
devices UEG and AS-B-02 (Ukraine) using carbon
hemosorbents (SKN-2K, KAU, SUGS, GSHD); ion-
exchange resins (Jafron HA330, HA130, HA230);
hydrogels (Hemo-proteazsorb (Ovosorb), LPS-HEMO
(combined with polymyxins B, E, M.) Hyperbaric oxy-
genation was carried out in OKA-MT chambers.

The study is a fragment of a research work (state
registration number — 0112U001133) on the topic: "To
establish cause-and-effect relationships in the forma-
tion of modern household poisonings and to substan-
tiate the modification of technologies for artificial
detoxification of the body in socially significant poison-
ings with chemical substances and their mixtures."

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



nioanHKM y sikocTi 06’ekTa gocnimkeHHs» (1964 p.) Ta
CXBaneHoO MiCLeBMM KOMITETOM 3 ETUKM.

Pesynstatn. B cepegHbomy, 3a pik y Tokcuko-
NOriYHOMY UEeHTpi HagaeTbCs MeauyHa Aonomora
npmbnmaHo 2500 JOpOoCnMM NauieHTam 3 OTPYEHHAMM
XiMiyHoOI eTionorii B crauioHapi, 3 Hux mamxe 1500
MavieHTiB OTPMMYKOTb JOMOMOrY B YMOBaX BigAiNeHHs
iIHTEHCMBHOI Tepanii Ta ekcTpakopnopasnbHOi OEeTOK-
cukadii. 3a nepiog 1990-2020 pp. y TokcyKonoriYyHoMy
LeHTpi M. Knesa Oyno HagaHoO MeZuyHy Aonomory
noHag 64 Tuc. nauieHTam 3 roCTPUMU OTPYEHHSMM.

BcTaHoBREHO, WO CTPyKTypa rocTpuMx OTPYEHb
iICTOTHO 3MiHMNacs: NOCTYNOBO BiAOYNoCs 3MeHLUEH-
HA LLOPIYHOI YMCENBHOCTI OTPYEHb nNecTuuuaamu
(dhochopopraHiuHi pevoBuHM, kapbamatu, nepuTpoi-
an), TEXHIYHMMM pigMHaMKU Ta PO3YMHHUMKamu (eTu-
neHmikonb, AMXMOPETaH, MeTaHom), meTanamu (ceu-
Helb, PTYTb), KOPO3UBHUMMK pevOBUHaMK (KUCMOTH,
nyrn). BopgHouyac 3anuwmnacs 3HavyHa YacTka
OTPYEHb ankorofieM i Moro cyporatamu, TOKCUHaMu
POCIMHHOIO NOXOMXEHHS | rpubamu, Bupobamm noby-
TOBOI XiMmil.

MNMocTynoBo 36inbLlumnacs Yyactka nobyToBux, Cyium-
OanbHUX | KpUMIHaNbHUX OTPYEHb MiKApCbKUMM 3aco-
Gamu. Ane HalBULL NOKa3HMKM 3POCTaHHS YMCENbHO-
CTi BUNagkKiB OTpyeHb Bynu y rpyni HAPKOTUKIB | NCUXO-
TponHmx peyosuH. [Micna 2015 poky 3Ha4YHO 3pocCno
4ucro OTpyeHb, 0OYMOBMEHNX MPUOMOM Hemnerasb-
HOro MeTafoHY, repoiHy, HOBUX CUHTETUYHUX OMIOIAB,
sIKi Hepiko kKomBiHyBanucs 3 6eHaogiaseniHamu, MeT-
i amdeTamMiHOM, KOKaiHOM, iHLUIMMMW MCUXOTPOMHUMM
peyoBvHamu Ta etaHonom. OTxe, nMToMa Bara Hap-
KOTUYHUX OTpY€eHb 3a ocTaHHi 30 pokis 3pocna y 3,5
pasa. lNepwy M'ATipKy pe4yoBWH, BUSIBNEHMX Nig 4vac
ckpuHiHry 'y 2020 p., crtaHoBwunu: OeH3o4iaseniHu,
meTadoH, GapbiTypatu, amdeTtamiH i MapuxyaHa.
Hanpwvknag, npotsarom 2005-2014 pp. u1cno rocnita-
nisauin nNpu OTPYeHHsIX MeTaZoHOM 36inbLumnocs y
152 pasm, wo 6yno BMKMUKAHO CMOXMBAHHSM Hene-
ranbHOr0 MeTafoHy Y NOEAHaHHI 3 ankoronem [3-5].

BigsHayeHo 3pocTaHHA MoKa3HMKa rocniTanbHoi
neTanbHOCTI cepef, nalieHTiB 3 KOMBIHOBaHUMM OTpY-
EHHSAMU: METa0H-eTaHON; METaA0H-eTaHoM-amgerTa-
MiHW; MeTagoH-eTaHon-6eH3oaiaseniHn; MeTagaoH-
€TaHon-kokaiH. 3a pesynsratamu Cy4OBO-MEAUYHMX
JocnifdxeHb HanyacTile BUSBNSANUCA: rocTpa HUPKO-
Ba HeOOCTaTHICTb, TOKCWYHa renaTo-Hedponaris;
CUHOPOM TPUBANOi KOMMNPECii M'AKMX TKaHWH, ycknaa-
HEHWI pabgomioniaoM; acnipauis WiyHKOBOrO BMICTY
3 PO3BUTKOM pPeCnipaTopHOro AUCTPeC-CUHAPOMY
nereHb; Tpombo-remopariyHi po3nagu; ananivyHumn
cuHopoM Ta iH. OTXe, 3HAYHWA HEraTVBHWA BMUB
nonimopbigHocTi Ha nepebir oTpyeHb 0OymMoBUB
HeobXiOHICTb 3acToCyBaHHSI NEepPCOHicikoBaHOro nia-
Xogy OO mporpamu iHTEHCMBHOI Tepanii Ta Bubopy
METO/iB eKCTPaKoprnopanbHOI AeTOKCHKaLlii.

Kypains H.8,, Agpiouesio B.B, / N, Kurdil, V Andryushchenko

Results. On average, in a year, the Kyiv
Toxicological Center provides medical assistance to
about 2,500 adult patients with poisonings of chemi-
cal etiology in a hospital, of which about 1,500
patients will receive help in the conditions of the inten-
sive care unit and extracorporeal detoxification.
During the period 1990-2020, the Toxicological Center
provided medical assistance to more than 64,000
patients with acute poisoning.

It was established that the structure of acute poison-
ings has changed significantly: there has been a grad-
ual decrease in the annual number of poisonings by
pesticides (organophosphorus substances, carba-
mates, pyrethroids), technical fluids and solvents (eth-
ylene glycol, dichloroethane, methanol), metals (lead,
mercury), corrosive substances (acids, alkalis). At the
same time, a significant number of poisonings with
alcohol and its surrogates, toxins of plant origin, mush-
rooms, and household chemicals remained.

The share of domestic, suicidal and criminal drug
poisonings gradually increased. However, the largest
increase in the number of poisoning cases was noted
in the group of narcotics and psychotropic sub-
stances. After 2015 the number of poisoning
increased significantly due to the use of illegal
methadone, heroin, new synthetic opioids, which
were often combined with benzodiazepines, meth-
and amphetamine, cocaine, and others psychotropic
substances and ethanol. In general, the share of drug
poisonings has increased 3.5 times over the past 30
years. The top five substances detected during
screening in 2020 were: benzodiazepines,
methadone, barbiturates, amphetamine and marijua-
na. For example, during 2005-2014, the number of
hospitalizations for methadone poisoning increased
152 times, which was caused by the consumption of
illegal methadone in combination with alcohol [3-5].

An increase the hospital mortality rate was noted
among patients with combined poisoning:
methadone-ethanol; methadone-ethanol-ampheta-
mines; methadone-ethanol-benzodiazepines; metha-
done-ethanol-cocaine. According to the results of
forensic examinations, the following were most often
found: acute renal failure, toxic hepato-nephropathy;
syndrome of prolonged compression of soft tissues,
complicated by rhabdomyolysis; aspiration of gastric
contents with the development of respiratory distress
syndrome of the lungs; thrombo-hemorrhagic disor-
ders; sepsis; apallic syndrome, etc. A significant neg-
ative impact of comorbidity on the course of poison-
ing was noted, which necessitated the use of a per-
sonalized approach to the program of intensive ther-
apy and the selection of extracorporeal detoxification
methods.

Examining the annual number of extracorporeal
detoxification procedures, it was established that dur-
ing the study period, membrane technologies
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JocnimKyoumn LWOopiYHY KinbKiCTb npoueayp ekctpa-
KopropanbHOi AETOKCKKaLii, BCTAHOBMEHO: NPOTAroM
nepiogy CnocTepexeHHs MeMbpaHHi TexHOnorii 3anu-
LUANNCS HaMBINbLU NOLIMPEHNUMM Y NiKyBaHHI OTPYEHb,
30Kpema remogianis, ynerpadinsrpauis, remonepdy-
3ia (puc. 1). BogHouvac Binbynocst 3MeHLeHHs copb-
LiNHUX Ta 36inblUeHHS LEHTPUMYXHUX TEXHOMOrIN Ta
mMemObpaHHoro nnasmadepesy (puc. 2).

[cTOTHI 3MiHM BIZOynNuUCs y 3acTOCYBaHHI METOZIB
oKcureHauii KpoBi, O NiATBEPOXKYETHCSH PaAKTUHHUM
MPUMUHEHHAM 3aCTOCYBaHHS rinepbapuyHoi okcure-
Hauii (FBO) wopo nikyBaHHA TrOCTPUX OTPYEHb.
HaTtomicTb, po3noyaTo akTMBHE BNPOBaKEHHS METO-
[iB 030HyBaHHsi ayTokposi (BAI'T) i isionoriyHoro
po34mHy (puc. 3).

Bigbynuca 3miHu wono copbuinHux MeTodiB AeTOoK-
cukaui, 3okpema remocop6uii, nnasmocop6uii, nikeo-
pocopbuii Ta iH. (pyc.4). 3MEeHLIeHHa YacToTh 3acTo-
CYBaHHA TakMx MeTogiB OOYMOBMEHO BiAMNOBIAHWM
3MEHLLEHHAM KiNlbKOCTi rocTpmx oTpyeHb ®OC, komu
aKTMBHO BMKOPWCTOBYBanu remocopbLito (xnopodoc,
kapbodboc, metacpoc). Takox Ha 4acTOTy 3acTOCyBaH-
HS COPOLINHMX MeTOoAIB BNAMHYNM TEXHIYHI CKnagHo-
i camoi npouenypu remocopOuii (Benuki 4osn rena-
PWHY) Ta BUCOKa YacToTa yCKNagHEHb Y MOPIBHSAHHI 3
iHWMMK MeToAammn NikyBaHHS (Tpom603 COpOeHTY,
noTpannsHHSA rpaHyn copbeHTy A0 KOHTYPY KpOBi,
MiporeHHi peakuii Ta iH.).
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remained the most common in the treatment of poi-
soning: hemodialysis, ultrafiltration, hemoperfusion
(Fig. 1). At the same time, there was a decrease in the
number of sorption technologies and an increase in
the number of centrifuge technologies and membrane
plasmapheresis (Fig. 2).

Significant changes have taken place in use of
blood oxygenation methods, which is confirmed by
the actual cessation of the use of hyperbaric oxygena-
tion (HBO) in the treatment of acute poisoning.
Instead, the active introduction of the auto blood
ozonation method (big auto-hemo-therapy - BAGT)
and physiological solution has been started (Fig. 3).

There have been changes in the application of
sorption methods of detoxification: hemosorption
(charcoal hemoperfusion or carbohemoperfusion),
plasmasorption, liquidsorption, etc. (Fig. 4). The
decrease in the frequency of the use of such methods
is due to the corresponding decrease in the number of
acute organophosphorus compounds poisonings, in
which hemosorption was actively used (chlorophos,
karbophos, metaphos). Also, the frequency of appli-
cation of sorption methods was affected by the tech-
nical difficulties of the hemosorption procedure itself
(high doses of heparin) and the high frequency of
complications compared to other treatment methods
(thrombosis of the sorbent, entry of sorbent granules
into the blood circuit, pyrogenic reactions, etc.).
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m FremodinbTpauis (BeHo-seHo3Ha) / Hemofiltration (veno-venous)

B YnbTpadinetpauia / Ultrafiltration

B Me6paHHa remokcureHauia / Membrane hemoxygenation

Puc.1. Memb6paHHi TexHonorii 06pobku kposi (N=2029) Ta ix AnHamika 3a nepios AoCnioKeHHs (AaHi

TokcmkonoriyHoro ueHTpy micta Kuesa, 1990-2020 pp.).

Fig.1. Membrane blood processing technologies (N=2029) and their dynamics during the study period (data from

the Kyiv Toxicological Center, 1990-2020).



160
140
120
100
80
60

absolute.

40
20

Kypaine 8., Angpioweno BB, / N, Kurdl, V. Andryushehenko

OJ:llllll

1990

KinbKicTb npoueayp Ha pik, abc. uuca. /
The number of procedures per year,

® Mnasmadepes / Plasmapheresis

2010 2015 2020

POKM / Years

® MnasmauuTtodepes / Plasmacytopheresis

Pwuc.2. LieHTpndyxHi TexHonorii 06pobku kposi (N=517), B Tomy 4mcni membpaHHui nnasmacdpepes, Ta ix AuHa-
Mika 3a nepiog gocnimpkeHHs (gaHi TokcukonoriyHoro ueHTpy Knesa, 1990-2020 pp.).

Fig.2. Centrifugal blood treatment technologies (N=517), including membrane plasmapheresis, and their dynam-
ics during the study period (data from the Kyiv Toxicological Center, 1990-2020).
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B BHYTpilWHbOBEHHA ayToremoTpaHcdy3ia 030HoBaHOI Kposi (BAIT) / Intravenous
autohemotransfusion of ozonized blood (IAOB)

B linep6apuunHa okcureHauia (F60) / Hyperbaric oxygenation (HBO)

Puc.3. I'BO, o30HyBaHHSA KpoBi Ta iHy3iiHMX po3unHiB (N=1069), ix guHamika 3a nepiog gocnigKeHHs (aaHi

TokcmkonorivyHoro ueHTpy Kuesa, 1990-2020 pp.).

Fig.3. Oxygenation, ozonation of blood and infusion solutions (N=1069) and their dynamics during the study
period (data from the Kyiv Toxicological Center, 1990-2020).

Mpeuunitauivivi - TexHonorii  06pobkn  nnasmu
(N=562) npoaoBXyoTb 3aCTOCOBYBATHCS B KOMIMIIEKC-
HOMY MiKyBaHHi FOCTPUX OTPYEHb Ta iXHiX yCKNagHeHb
(puc.5). TepeBaxHO 3acTOCOBYETbCS Kpiocopbuis
nnasmy B 1iKyBaHHI OTPYEHb, IO CYNPOBOMXYETHCS
noniopraHHUMK YCKMagHEHHSIMMW, FOCTPOK NEYiHKOBO-
HUPKOBOI HEOOCTaTHICTIO i Koarynonartieto.

®isnyHi MmeTogm 06pobkm KpoBi (N=424) y CTpyKTYpi
METO/IB [ETOKCUKAL|i TakoX 3a3HamnM iCTOTHMX 3MiH,
30KpeMa BibYynocs CKOPOYEHHS! 3aCTOCYBaHHS fasep-
HOro OMPOMiHEHHS KpOBI. HaToMicTb, ynbTpadionetose
OMPOMIHEHHS KPOBI NMPOLOBXKYE 3anMLLIaTUCS HaNNoLwu-

Precipitation plasma processing technologies
(N=562) continue to be used in complex treatment of
acute poisonings and their complications (Fig. 5).
Cryosorption of plasma is mainly used in the treat-
ment of poisonings accompanied by multiorgan com-
plications, acute liver and kidney failure, and coagu-
lopathy.

Physical methods of blood processing (N=424) in
the structure of detoxification methods also under-
went significant changes, which was manifested by a
reduction in the use of laser blood irradiation. On the
other hand, ultraviolet blood irradiation continues to
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B Femonepdoysia (remocopbuis) / Hemoperfusion (hemosorption)

M loHo-06MiHHa nepdys3ia Kposi / lon-exchange perfusion of blood

m MNnasmocopbuia / Plasma sorption

B Acuutocopbuia 3 ynbTpadinbrpaujieo

m Nlikeopocop6uis / Liquid absorption

Puc.4. Cop6uiviHi TexHonorii 06pobku kposi (N=451), ix guHamika 3a nepiog OOCHiOKEHHS

(maHi TokcukonoriyHoro ueHTpy Knesa, 1990-2020 pp.).

Fig.4. Sorption blood processing technologies (N=451), their dynamics during the study period

(data from the Kyiv Toxicological Center, 1990-2020).
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® Kpiocop6uia nnasmu / Plasma cryosorption

m Kpioadepes / Cryoapheresis

B MenapuHoBa npeuuniTauia / Heparin

precipitation

Pwuc.5. MpeumnitauinHi TexHonorii 06pobkn nnasammn(N=562), ix guHamika 3a nepiog AOCNIoKEHHS

(maHi TokcukonoriyHoro ueHTpy Knesa, 1990-2020 pp.).

Fig.5. Precipitation technologies of plasma processing (N=562), their dynamics during the study period

(data from the Kyiv Toxicological Center, 1990-2020).

PEHIlMM METOAOM NiKyBaHHSA YCKMagHeHb FoCTpuX
OTPYEHb (MHEBMOHIiS,, CEncuc, CenTuuHi Tpombo3u
CYOVH KiHLBOK, iHLUI CENTUYHI YCKMagHEHHS, WO Cro-
CTepiralTbCs Y NauieHTiB 3 HapKkOMaHielo Ta iH.).
KniHiyHa edeKTUBHICTL € pesynsTaTtoM MOEdHaHHS
030HyBaHHS kpoBi (BAI'T) i ynsrpadpionetoBoro onpo-
MiHEHHS! NpW MiKyBaHHi nauieHTiB (puc. 6).

be a popular method of treating complications of
acute poisoning (pneumonia, sepsis, septic thrombo-
sis of the vessels of the limbs, other septic complica-
tions observed in patients with drug addiction, etc.).
Clinical effectiveness is demonstrated by the combi-
nation of blood ozonation (BAGT) and ultraviolet irra-
diation (Fig. 6).
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B ynbTpadionetose onpomiHeHHa Kposi / ultraviolet irradiation of blood

1 nasepHe onpmiHeHHs Kposi / laser irradiation of blood

Puc.6. ®isnuHi metoam o6pobkm kposi / Physical methods of blood irradiation (N=424), ix auHamika 3a nepiog
pocnigkeHHs (aani TokcukonorivyHoro ueHTpy Kuesa, 1990-2020 pp.).
Fig.6. Physical methods of blood irradiation (N=424), their dynamics during the study period (data from the Kyiv

Toxicological Center, 1990-2020).

O6roBopeHHs. NepLui ornsaw, Wo y3aranbHoBanm
GaraTopi4yHMI OOCBIA 3aCTOCYBaHHS METOAIB eKCTpa-
KopnopanbHOi AeToKcuKauii B NiKyBaHHi rOCTpuUx
OTpyeHb, 3'aBunucsa y cepeauHi 1970-x pokis. Y
HaraTbox perioHax CBIiTY KMiHIiYHI TOKCUKONOrK Hamno-
NernuBo 3acTocoByBanu sk BWOIpkOBO, Tak i Y
noeaHaHHi Mix coboto pisHi TexHonorii AeTokcuKaLii
[6, 7]. B YkpaiHi npubnuaHo y Ton xe yac 6ynu cTBO-
peHi BioaineHHs iHTEHCMBHOI Tepanii Ta ekcTpakopno-
panbHoi AeToKcuKaLii B 6aratbox 06nacHMx nikapHsax
(OoHeupk, [Hinpo, Ogeca, JlbBiB, Xapki, KuiB Ta iH.),
a TaKoX Y KMiHIYHUX HAYKOBO-AOCNIAHMX YCTAHOBAX i
BiOMYMX 3aKriagax OXOPOHU 300POB’S.

Y CLUA meToam ekctpakoprnopanbHOi OeToKcuKaLii,
Taki ik remogiania, ByrinbHa remonepdysis (kapboremo-
nepdysis) Ta NepUTOHearnbHWiA diania, BUKOPUCTOBYBa-
NNCS 4NS BUZAMNEHHS TOKCKHIB 3 OpraHiaMmy 3 cepeamnHm
1970-x. 3 METO BM3HAYEHHS TEHOEHLIN LLLOAO BUKOPU-
CTaHHS LyX METoAIB Ans BUAANEHHS TOKCUHIB, aBTOPU
npoaHanidysanu 19 351 Bunagok ekcTpakopnopasbHo-
ro NikyBaHHs, NPo SKi NOBIJOMUIN TOKCUKOMOTiYHI LieHT-
pu CLUA 3 1985 no 2005 pik. KinbkicTe navjieHTiB, Sk
OTpUMyBanu remopiania Ans nikyBaHHS OTPYEHb, (Y
HOpMi Ha MinbMOH 3BepHeHb) 3pocna 3 231 go 707, Togi
AK remonepdysis 3meHwunacs 3 53 go 12 y 1985-2005
pokax. [leputoHeanbHWi Aiania 3Huameca 3 2,2 y 1985
poui oo 1,6 y 1991 poui. HannowmpeHiwmmm TokcuHa-
MU, BUOANEHMM 3a JOMOMOrO reMogianiay, bynu nitii
Ta etuneHmikonb. Y 2001-2005 pp. nposeaeHo binbLue
npoLeayp Aianisy npu OTpyeHHi BanbnpoaToM i aueta-
MIHO(PEHOM, HiX NpWU OTPYEHHI MeTaHonoMm i Teodini-

Discussion. The first reviews summarizing many
years of experience in the use of extracorporeal
detoxification methods in the treatment of acute poi-
soning have been observed since the mid-1980s. In
many regions of the world, clinical toxicologists per-
sistently applied various detoxification technologies
both selectively and in combination with each other [6,
7]. In Ukraine, at about the same time, intensive care
and extracorporeal detoxification departments were
created on the basis of many regional hospitals
(Donetsk, Dnipro, Odesa, Lviv, Kharkiv, Kyiv, etc.),
clinical research institutions and departmental health
care institutions.

In the United States, extracorporeal detoxification
methods such as hemodialysis, charcoal hemoperfu-
sion (carbohemoperfusion), and peritoneal dialysis
have been used to remove toxins from the body since
the mid-1970s. To determine trends in the use of
these methods for detoxification, the authors ana-
lyzed 19,351 cases requiring extracorporeal treat-
ment reported to US toxicology centers from 1985 to
2005. The number of patients treated with hemodialy-
sis for poisoning (per million admissions) increased
from 231 to 707, while hemoperfusion decreased
from 53 to 12 between 1985 and 2005. Peritoneal
dialysis decreased from 2.2 in 1985 to 1.6 in 1991.
The most common toxins removed by hemodialysis
were lithium and ethylene glycol.In 2001-2005, more
dialysis procedures were performed for valproate and
acetaminophen poisoning than for methanol and
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HOM. BaxnnBo 3a3HaumTy, LLIO CbOrodHI remopiania ons
BUOANEHHS aueTamiHOgeHy 3a3BuYaii He peKOMeHAY-
€Tbcs. TeodiniH OGyB HaMMOLUIMPEHILLMM TOKCUHOM,
BUAaneHuM 3a gonomMoroto remonepdysii B 1985-2000
pokax, ane kapbamaseniH CTaB HanM4yacTiLLMM TOKCW-
HoM, BuaaneHum npotsrom 2001-2005 pokis [8].

[locnimkeHHs AeMOHCTPYHOTh, WO Npodinb TOKCK-
HIB | TN eKkcTpakopnopansHOi TEXHIKM NS BUAaneH-
HS1 TOKCMHIB iICTOTHO 3MiHMnuca 3 pokamu [9].

Ha noyatky 1990-x pokiB AeTansHO AOCHiAXEHO Ta
y3aranbHeHO ponb remopgianisy, remonepdysii Ta
remocpinbTpadii B NikyBaHHi FOCTPMX OTPYEHb XiMIYHOT
etionorii. Bcboro 40 pokiB TOMy MexaHi3amu ekcTpa-
KoprnoparsbHOi AeTOKCUKaLii OnMcyBanmucs HacTynHUM
yuHoM: «[lig Yac remogianisy KpoB nepekavyeTbes
yepes HamiBnpoHUKHY MeMbpaHy (giania), yepes sky
cnonyka gudyHaye, a nig yac remonepdysii — vepes
KapTpuax, Lo MICTUTb aKTUBOBAHE BYriNns, Ha SIKOMY
afcopbyetbes cnonyka. Mig Yac remodpinsTpadii ekc-
TparytoTbCsA KOMMOHEHTU KPOBI, BiZHOCHA MOMeKynsp-
Ha Maca KX HUXK4a Bif TOYKM BigcCiuyeHHs1 MeMOpaHu
MOPOXHUCTUX BOMOKOH (3a3Bnyan meHwe 40 000)».

Y nepiog go noyatky 1990-x Ha npakTWLui HanvacTi-
LUe BMKOPWUCTOBYBarnacsi ekctpakoprnoparnbHa enimi-
Hauis cnupTie, NiTiO Ta caniyunartis (remogiania) i
TeodiniHy (remodpinbtpadis) [10].

MpoTarom octaHHix 20-T pokiB Bigbynucs CyTTeBi
3pYLUEHHS Y PO3YMiHHI MeXaHi3MiB TOKCMKOKMHETUKM
Ta TOKCUKOAMHaMIKM BaraTbox HaibinbL NOLIMPEHNX
TOKCUKaHTIB. Bynn 3pobneHi BUCHOBKM OO AOUiMb-
HOCTi 3aCTOCYBaHHSA TWUX YM IHLIMX METOAIB eKcTpa-
KoprnopanbHoi AeTokcukauii 3 ornagy Ha  disuko-
XiMiYHI XapaKTepUCTUKN KCEHOBIOTUKIB-TOKCUHIB i Kni-
peHcy, Wwo 3abe3nevyloTbca MeTogamu AeToKcukawii
Ta ixHiM noegHaHHAM. Byno nigTBepmKeHo, Wo noka-
311 O BMKOPUCTAHHS eKCTpaKopnopanbHOi eniMiHaLii
3anexarb Bifj KNiHIYHOT TSXXKOCTi OTPYEHHS Ta ycknaa-
HEHb, iHOMBIOyanbHMX ocobnmBOCTEN nNauieHTa Ta
NPMPOAM, A03M Ta KOHLEHTPALii TOKCUYHOT PEYOBUHM
B nnasMi. byno gosefeHo, WO ekcTpakoprnopanbHa
enimiHauis € [OUiNbHOW, SKWO BOHa 30inbliye
3aranbHuii KnipeHc opraHiamy Ha 30 % abo GinbLue,
TaKoX AiNLWN BUCHOBKY, LLO BOHA Masno abo 30BCiM
He BMMMBAE Ha IHTOKCMKaL,to, CIPUYMHEHY XIOPOXi-
HOM, METOTPEKCATOM, MapakBaToOM, XiHIHOM i TPULMK-
niYHMMKU aHTUaenpecaHTamu. HaTtomicTb 3'aBunucs
aHTVMAOTKW, hapMaKoNoriyHi aHTaroHiCTH, cneumndidHi
aHTWTING, WO [A03BONMUMM 3a0e3neuntn edekTMBHe
NiKyBaHHS OTpyeHb 6e3 3aCTOCYBaHHS BULLE3a3HaYe-
HUX METOAIB eKcTpakopnopanbHoi eniMiHaLil.

YcknagHeHHs, WO BUHUKAKOTL Nig 4ac NPOBEAEHHS
eKcTpakopnopanbHoi eniMiHauii TOKCUHIB, TaKoX
BMMMHYNM Ha NOCTYNOBE OOMEXEHHS ii 3aCTOCYBaHHS
Yy KNiHiYHiA npakTuui. HanyacTiwe onucysanucs: rino-
TEH3iA; KPOBOBTpATA; rematoMu; MeTabonivyHmin guc-
fanaHc; MexaHiyHi npobnemu, Taki sK MOBITPsHA

theophylline poisoning. It is important to note that
hemodialysis to remove acetaminophen is not gener-
ally recommended today.Theophylline was the most
common toxin removed by hemoperfusion in 1985-
2000, but carbamazepine became the most common
toxin removed during 2001-2005 [8].

The study shows that the profile of toxins and the
type of extracorporeal technique used to remove tox-
ins has changed significantly over the years [9].

In the early 1990s, the role of hemodialysis, hemo-
perfusion and hemofiltration in the treatment of acute
chemical poisonings was studied in detail and gener-
alized. Just 40 years ago, the mechanisms of extra-
corporeal detoxification were described as follows:
“During hemodialysis, blood is pumped through a
semipermeable membrane (dialysis), through which
the compound diffuses, and during hemoperfusion,
through a cartridge containing activated carbon, on
which the compound is adsorbed. During hemofiltra-
tion, blood components whose relative molecular
weight is lower than the cutoff point of the hollow fiber
membrane (usually less than 40,000) are extracted».

In the period until the beginning of the 1990s, extra-
corporeal elimination of alcohols, lithium and salicy-
lates (hemodialysis) and theophylline (hemofiltration)
were most often used in practice. [10].

Over the past 20 years, there have been significant
changes in the understanding of the mechanisms of
toxicokinetic and toxicodynamic of many of the most
common toxicants. Conclusions were made regarding
the expediency of using certain methods of extracorpo-
real detoxification in view of the physicochemical char-
acteristics of xenobiotics-toxins and the clearance pro-
vided by detoxification methods and their combination.
It was confirmed that the indications for the use of
extracorporeal elimination depend on the clinical sever-
ity of poisoning and complications, individual character-
istics of the patient and the nature, dose and concen-
tration of the toxic substance in plasma. Extracorporeal
elimination has been shown to be appropriate if it
increases total body clearance by 30% or more. It has
been found to have little or no effect on intoxication
caused by chloroquine, methotrexate, paraquat, qui-
nine and tricyclic antidepressants. Instead, antidotes,
pharmacological antagonists, and specific antibodies
appeared, which made it possible to provide effective
treatment of poisoning without the use of the above
methods of extracorporeal elimination.

Complications arising during the extracorporeal
elimination of toxins also influenced the gradual limi-
tation of the frequency of their use in clinical practice.
Most often described: hypotension; blood loss;
hematomas; metabolic imbalance; mechanical prob-
lems such as air embolism; and, in case of hemoper-



embonis; a y pasi remonepdysii — rinokanbuiemis,
TPOMOOLMTONEHIS, NeKoneHis; ceHcubinisauis Ta iH.

EkcTpakoprnoparnbHi MeToan BUKOPUCTOBYHOTLCSA
ANst AETOKCMKaLii Npy OTPYEHHSIX NPOTAroM baraTbox
AecaTuniTb, NpUYoMy remogiania € edeKTUBHUM i
HambinbW NOWWPEHUM METOAOM [OETOKCMKaLi.
Caniumnatu, niTiih, MeTaHon i eTUNeHrnikonb € Hawno-
LUMPEHILLMMK OTPYTamK, SKi NIKYHOTbCS 3a LOMNOMOTOH
dianisy. [ns KOXHOr0 3 UMX MOLUMPEHUX OTPYEHb
HaBedeHO ONM1C TOKCUAPOMY, BKIOYaUM hapMakoki-
HETWKY, KNiHIYHY KapTuHY, Ornsg NiKyBaHHS, a TakoX
porb i 3acTocyBaHHs Aianidy. Hanpwknag, AetansHo
BMBYEHI MexaHi3Mu iHribiuii ankoronbgerigporeHasu
AN NonepemXeHHs1 yTBOPEHHSI TOKCUYHUX MeTabori-
TiB METAHOMNY Ta ETUNEHITIIKOIIO, BKMOYAKYM BUKOPU-
CTaHHSa omeni3ony Ta aHTMAOTy-eTaHony Ans
[JOMOBHEHHA Ta B [OEeSKUX BuNagkax 3anobiraHHsA
HeobXigHOCTI remogianiay.

CborogHi HaykoBO [0BefieHy e(heKTUBHICTb remo-
Jianidy BMBYaE MiKHAPOAHWIA | MikaucumniiHapHWiA
npoekt EXTRIP (ekcTpakopnopanbHe niKyBaHHS
OTPYEHb), OiSNbHICTb SIKOTO 30CepekeHa Ha MeTogax
eKkcTpakopnopaneHoi feToKcuKauil B NiKyBaHHI
oTpyeHb. KniHiuHi pekomeHgaLii Ans 3acToCyBaHHS
TUX YU IHLLMX METOZIB EKCTPAKOPMOPanbHOro YCYyHeH-
HS1 TOKCUHIB Ta iX TOKCUYHKX METaboNITiB (Hanpuknag,
MpW OTPYEHHSAX aueTamiHodeHoM, BaknodeHom, 6ap-
GiTypatamu, kapbamaseniHom, JUrOKCUHOM, MeTdop-
MiHOM, (PEHITOIHOM, TanieM, TeoiniHOM, TPULIMKRIY-
HUMU aHTUAEenpecaHTamu, BanbMpPOEBOK KUCIOTO
Ta iH.) HaBOOATLCS aBTOPaAMMU NPOEKTY Y BUTMSAAI po3-
ropHyTMX Tabnuub i kepisHULTB [11-14].

He ovBnsYmMcb Ha BIgMIHHICTb Y CTPYKTYpi rocTpmx
OTPYEHb Cepef HaceneHHs Pi3HUX perioHiB CBITY,
3aranbHi TeHAeEHLUIT y 3acToCcyBaHHI METOAIB eKCTpak-
TPNOpansHOro BUBELAEHHS! TOKCWHIB MatOTb O[HAKOBI
TeHaeHUji. OCTaHHIMK ecaTUNITTaMK nikapi — KNiHiy-
Hi TOKCUKOMNOTY Bif, «LUMPOKOro» BrPOBa[KEHHSA METO-
OiB WTYYHOT [eToKcuKkauil y npakTuky mnikyBaHHSA
OTpY€EHb BCe BibLue CXMNATLCS 4O X 3aCTOCYBaHHS
Ha OCHOBI [10Ka30BOI MeauUMHWU. Ane He 3Ba)aroun
Ha 3HaYHi yCnixu y po3yMiHHI MexaHi3MiB TOKCUYHOI Ail
GaraTbox NOLUMPEHNX OTPYT, AUCKYCIT LLOA0 edeKTUB-
HOCTi METOAIB €eKCTPaKkopnopasnbHOro OYULLEHHS
KPOBI LLie TpuBaoTb. B ymoBax NOCTIMHOI 3MiHM crek-
Tpa TOKCUYHMX PEYOBUH, 30KpEMa CTPIMKOrO MoLum-
PEHHS1 BUCOKOTOKCMYHWUX HAaPKOTUKIB, MCUXOTPOMHMX
PeyoBUH Ta iXHIX NPEeKypcopiB, 3anULIAETbCA akTy-
anbHUM MNOCTIHE YAOCKOHANEHHS TPaauUINHUX Tex-
HOMOri EeKCTPaKopnopanbHOro OYULLEHHS KPOBI.
AKTyanbHW HanNpPsSMOK JOCHIAXEHb — Lie BUBYEHHS
€(PeKTUBHOCTI KOMMMEKCHOTO 3aCTOCYyBaHHS Pi3HWUX
TexHonorii 0bpobku KpoBi (MembpaHHMX, copbuin-
HWX, LEHTPUMDYXKHUX, ENEKTPOMAarHiTH1X, npeuunita-
LiMHMX Ta iH.) Y KOMMMEKCHiA iHTEHCUBHI Tepanii
FOCTPUX OTPYEHD.

Kypains H.8,, Agpiouesio B.B, / N, Kurdil, V Andryushchenko

fusion, hypocalcemia, thrombocytopenia, leukopenia;
sensitization, etc.

Extracorporeal methods have been used today to
detoxify poisonings for many decades, with hemodial-
ysis being the preferred and most commonly used
method of detoxification. Salicylates, lithium,
methanol, and ethylene glycol are the most common
poisons treated with dialysis.For each of these com-
mon poisonings, a description of the toxidrome is pro-
vided, including pharmacokinetics, clinical picture,
treatment overview, and the role and use of
dialysis.For example, the mechanisms of inhibition of
alcohol dehydrogenase to prevent the formation of
toxic metabolites of methanol and ethylene glycol
have been studied in detail, including the use of
fomepizole and the antidote ethanol to supplement
and in some cases prevent the need for hemodialysis.

Today, the scientifically proven effectiveness of
hemodialysis is studied by the international and inter-
disciplinary  project EXTRIP  (EXtracorporeal
TReatments In Poisoning), whose activities are
focused on extracorporeal methods in the treatment
of poisonings. Clinical recommendations for the use
of certain methods of extracorporeal elimination of
toxins and their toxic metabolites (for example, in
case of poisoning with acetaminophen, baclofen, bar-
biturates, carbamazepine, digoxin, metformin, pheny-
toin, thallium, theophylline, tricyclic antidepressants,
valproic acid, etc.) are given by the authors of the pro-
jectin the form of expanded tables and detailed text
descriptions [11-14].

Regardless of the difference in the structure of acute
poisonings among the population of different regions
of the world, the general trends in the application of
methods of extractive elimination of toxins have the
same trends. In recent decades, doctors — clinical tox-
icologists from the "wide" implementation of artificial
detoxification methods in the practice of poisoning
treatment are increasingly inclined to their use based
on evidence-based medicine. However, despite signif-
icant progress in understanding the mechanisms of
toxic action of many common poisons, debates
regarding the effectiveness of extracorporeal blood
transfusion methods are still ongoing. In the conditions
of constant changes in the spectrum of toxic sub-
stances, in particular, the rapid spread of highly toxic
drugs, psychotropic substances and their precursors,
the constant improvement of traditional technologies
of extracorporeal blood purification remains relevant. A
topical area of research is the study of the effective-
ness of the complex application of various blood pro-
cessing technologies (membrane, sorption, centrifu-
gal, electromagnetic, precipitation, etc.) in the complex
intensive therapy of acute poisoning.
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BucHoBku. CTpyKTypa TOKCMYHWMX PEYOBMH, LLO
CMPUYMHAOTL NOBYTOBI OTPYEHHS, MPOTATOM OCTaHHIX
30-Tm pokiB 3a3Hana iCTOTHMX 3MiH: 30inblunnacs
YUCESBHICTb OTPYEHb HAPKOTUKaMM, NCUXOTPONMHUMM
peyoBMHAMM, FiKapCbkuMKU 3acobamu i ankoromnem.
BuHuKNa HeobXigHICTb yOOCKOHANEHHSs iCHYYMX nia-
XOAjiB [0 3aCTOCYBaHHS METOAIB eKCTpakopnopanbHoi
[ETOKCYKaLlii, 30KpemMa MepcrnekTVBHUM HanpPsSMKOM
LOCHiMKEeHb € BUBYEHHS €PEKTUBHOCTI Pi3HUX TEXHO-
NOTiN BUAANEHHS TOKCUKAHTIB i3 KPOBi MPY OTPYEHHSIX
HOBMMUY» HAPKOTUYHUMM, MCUXOTPOMHUMU pPEeYOBU-
HaMK Ta iXHIMK npekypcopamu. JeMOHCTpyTh Khi-
HIYHY edbeKTVBHICTb remogianis, nnasmacdepes, 030-
HoTepanis Ta ynsTpadioneToBe ONPOMIHEHHS KPOBI
Ta iX NOedHaHHS LWOAO KOMMSIEKCHOMO IiKyBaHHS
OTPYEHb Y AOPOCMX.

KoHdonikT iHTepeciB. ABTOpM 3asBMsAOTbL NPO Big-
CYTHiCTb Byab-AKOro KOHMMIKTY iHTepeciB npu nigro-
TOBL L€l cTaTTi.

Conclusions. The structure of toxic substances
that cause household poisoning has undergone sig-
nificant changes over the past 30 years: the number
of poisonings by narcotic, psychotropic substances,
medicines and alcohol has increased. There was a
need to improve the existing approaches to the appli-
cation of extracorporeal detoxification methods, in
particular, a promising direction of research is the
study of the effectiveness of various technologies for
removing toxicants from the blood in case of poison-
ing with "new" narcotic, psychotropic substances and
their precursors. The clinical effectiveness of
hemodialysis, plasmapheresis, ozone therapy and
ultraviolet irradiation of blood and their combination in
the program of complex treatment of poisoning in
adults are demonstrated.
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