INPOBJIEMHA CTATTA

PROBLEM ARTICLE

DOI: 10.33273/2663-4570-2023-94-1-7-20
YAK:615.6+616-091.8:616-099

H.B. Kypgins', K.®. Bopownnos?,0.M. Poxxkosa?, M.FO. Boiitenko?,

N.C. Hosocrpoiina?, I.B. Pozosuk®

]ﬂepxosHe NiaNPUMEMCTBO «HaYKOBUI LIEHTD NPEBEHTUBHOT TOKCHKOMOTT, Xap40BOI TA XIMIYHOT BE3Neku iMeHi akagemika
JI.I. Megseas Minictepcra oxoporu 3gopos's Ykpaitms, m. Kuis, YkpaiHa

KomyHansHmit 3aknan Kuiscskoi obnacHol paau «Kuiscske obracke 6iopo CyaoBO-MEanIHON eKCepTans,

m. Kuis, Ykpaina

3[lepxasHa crewianiaosana ycTarosa «[onosHe biopo cyaoso-meanyHol ekcneptsn MO3 Ykpaikus, m. Kuis, Ykpaina

OLUIHKA CUCTEMHUX | OPTAHOTOKCUYHUX EDEKTIB,
CNPUHMUHEHUX OIEIO CYHACHUX CUHTETUYHUX ONIOIAIB:
KJIIHIYHI TA CYAOBO-MEAUYHI ACNEKTU

PE3IOME. Bcmanosnenuss npuyunu cmepmi HpU CYYACHUX HAPKOMUYHUX OMPYEHHAX (Nepedo3yBanHsx) — Cnpasa CKIAOHA.
Cucmemni moKCuuHi eghekmu, w0 QOPMYIONbCSL BHACTIOOK CRONCUBAHHS ONIOTOHUX HAPKOMUKIE (HOBUX» NOKONIHb, 6KPAll PISHOMA-
HIMHI Ma NOWUPIOIOMbCA 0aneKo 3a Medc Hepgogoi cucmemu. IIpuuuny cmepmi ma MexaHizMu Manamozenesy MmaxKodic 00CUnb piz-
HOMAHIMHI, MOMY iX 6CIMAHOBIEHHA IPYHMYEMbCS HA WUPOKOMY CNeKMpI OQHUX, AKI MOXCHA 00epicamu K NPUMCUMMELBO, Max i 6
npoyeci cy0080-meOuyHUXx 00CTIONHCeHb.

Mema. Ananiz npuyun cmepmi 6HACTIOOK HAPKOMUYHUX OMPYEHD (3a yuacmi onioidig) y 00pocaux 3a OAHUMU KATHIYHUX Ma NaAmMozi-
CMON0RIYHUX OOCTIOMNCEHD.

Mamepianu ma memoou. I[Iposedero pempocnekmusHull aHaiz OaHUX MeouyHoi Ookymenmayii 164 nayicumis, nomepiux y J1iKapHi
gHACTIOOK ompyens onioidamu 3a nepiod 2017-2021 pp.; npoananizo8ano 0awi cekyitnux i MiKPOCKONIMHUX OOCTIONCEHb MKAHUH
(nezeHb, HUPOK, MIOKAPOQ, 20106HO20 MO3KY, NeUiHKU, cene3inku) 28 0cih 3 HAPKOMUYHUMU Nepedo3y8anHHAMY 3d yuacmi onioidis,
noMepauX no3a JiKapHAMUY 3a ananoiynul nepioo. Ipenapamu docrioxcysanucs 3a donomozoro mikpockona Olympus CX 41 y npo-
xionomy ceimai, npu 36ineuwenti 6 40, 100 ma 400 pasis.

Pesynomamu. Kniniuni, hynkyionanehi ma 1abopamophi 00CHiONCeHHs, 30iUCHeHi 8 NPULIMATbHOMY 6I0OLIeHHI IKAPHI, A MAKONC Y
6I00LNEeHHI IHMEHCUBHOT MePanii, GUABUIY HACMYNHI NAMONOZIYHI CMaHL. yepedpaivbHy Komy, Haopsk mosky — 158 (96,3 %), ouxanvry
nedocmamuicms — 73 eunaoku (44,5 %), neuinxosy nedocmamuicmo — 23 (13,4 %); nupxosy nedocmamuicmp, y momy uucii
anypiro — 14 (8,5 %), cunopom mpusanoi komnpecii m’saxux mxanut i paboomioniz — 9 (5,4 %); cepyeso-nezenesy nedocmamuicme, y
momy yucii nabpax nezens — 19 (11,5 %), nassnicms mpombonebimy, enivinux pan, cencucy — 24 (14,6 %). 3a danumu obcmedicens,
MOKCUKOLO2IYHO20 AHAMHe3Y, TH(opmayii 6i0 poouuie nayienmis 6Y10 USHAUEHO CIMPYKMYPY CYRYMHbOI Namoio2ii 6i0nosioHo 0o
k00ie MKX-10. 3a danumu cexyiiinux i 2icmonoziunux dociioocenv y 89 eunaokax (54,2 %) eusnsieno sminu, xapaxmephi 01isi cucmem-
HOI 3aNANbHOI peakyii ma XpoHiuHo20 3ananbHO20 NPOYecy, 8 MOMY YUCTI — cencucy. 3a pe3yibmamamu KIHIYHUX | namozicmonozi-
HUX 00CTIONCEHb Y HAPKOCROXCUBAHIE OVI10 UABTIEHO PISHOMAHIMHY CYNYMHIO NAMON02II0 0a2ambox 0peanis i cucmem (1ezetn, cepys,
NeYiHKY, HUPOK M iH.), WO NOCUTIOE MOKCUYHY OiI0 HAPKOMUKIE MAa 00YMOBIIOE 0COOTUBOCINT MAHAMO2EHE3).

Bucnosxu. [Jocniosxcennsa kiiHiko-eicmonoeiunux napaneneii y 8unaokax panmogoi cmepmi 6HACAIOOK HAPKOMUYHUX Neped03)BaHb
003601UMb NIOBUIUMY DIGEHb HAWUX 3HAHL NPO MEXAHIZMIU MAHAMOEHE3Y MA CHPUAMUME GUHAUOEHHIO eeKMUBHUX 3ax00i8 1000
nonepeoxceHHs nepedyachoi CMepmHoOCi HaceneHHs.

Knrouosi cnosa: napxomuxu, nepedo3ysanis, CMEpmHichib, 1eMAibHiCb, CY008a MEOUYUHA.
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ASSESSMENT OF SYSTEMIC AND ORGANOTOXIC EFFECTS CAUSED BY THE MODERN SYNTHETIC
OPIOIDS: CLINICAL AND FORENSIC ASPECTS

ABSTRACT. Establishing the cause of death in modern drug poisonings (overdoses) is not always a simple task. The systemic toxic
effects resulting from the consumption of opioid drugs of the new generations are extremely diverse and extend far beyond the nervous
system. The causes of death and mechanisms of tonatogenesis are also quite diverse, so their establishment is based on a wide range
of data that can be obtained both during life and in the process of forensic research.

Aim. Analysis of the causes of death due to drug poisoning (opioids-related) in adults according to the data of clinical and pathohis-
tological studies.
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Materials and Methods. A retrospective analysis of the medical records of 164 patients who died in the hospital as a result of opioid
poisoning during the period 2017-2021 was carried out; analyzed the data of sectional and microscopic studies of tissues (lungs, kid-
neys, myocardium, brain, liver, spleen) of 28 people with drug overdoses involving opioids who died outside hospitals during the same
period. The preparations were examined using an Olympus CX 41 microscope in transmitted light, at magnifications of 40, 100, and
400 times.

Results. Clinical, functional and laboratory tests carried out in the hospital's admissions department and in the intensive care unit
revealed the following pathological conditions: cerebral coma, brain edema — 158 (96.3 %); respiratory failure — 73 cases (44.5 %);
liver failure — 23 (13.4 %); kidney failure, including anuria — 14 (8.5 %), syndrome of prolonged compression of soft tissues and rhab-
domyolysis — 9 (5.4 %), cardiopulmonary failure, including pulmonary edema — 19 (11.5 %); the presence of thrombophlebitis, puru-
lent wounds, sepsis — 24 (14.6 %). According to examination data, toxicological anamnesis, and information from patients' relatives,
the structure of concomitant pathology was determined in accordance with ICD-10 codes. According to the data of sectional and his-
tological studies, in 89 cases (54.2 %), changes characteristic of a systemic inflammatory reaction and a chronic inflammatory
process, including sepsis, were detected. The results of clinical and pathohistological studies show that drug users have various con-
comitant pathologies of many organs and systems (lungs, heart, liver, kidneys, etc.), which increases the toxic effect of drugs and con-
ditions the features of tonatogenesis.

Conclusions. The study of clinical and histological parallels in cases of sudden death due to drug overdoses will allow us to increase
the level of our knowledge about the mechanisms of tonatogenesis and contribute to the determination of effective measures to prevent

premature mortality of the population.
Keywords: drugs, overdose, mortality, lethality, forensic medicine.

Beryn. IlpoGnema cMepTenbHUX OTPYEHB
HAapKOTHUKAMH € aKTyaJbHOIO HE JIUIIIE B YKpaiHi.
Ommsan xepen HaykoBoi 1H(OpMarii miaTBep-
JIMB, 1110 B OararboX KpaiHax crelfiaiizoBaHi TOK-
CHKOJIOT1YHI Ta CyOBO-KPUMIHAJIICTUYHI IICHT-
pU TIOCTITHO MOHITOPSTH 1 aHAMI3YIOTh CMep-
TEeJbHI HACIIJIKA BXKUBAaHHS HAPKOTHUKIB, TICHXO-
TPOIHUX PEUOBHH Ta iXHIX MpeKypcopiB. Tak, 3a
naHUMHU BCecBITHBOI opraHizaiii 0XOpoHHU 3710-
poB’ss Ta €BpPONENWCHKOTO MOHITOPUHTOBOTO
LEHTPY 3 HAPKOTUKIB 1 HAPKOTUYHOI 3aJI€KHOCTI,
cepen TPYMU HAPKOTUYHUX PEYOBHUH TEPOIH 1
METAJIOH € JIiJiepaMu cepell PEYOBHUH, 110 00yMOB-
JIFOIOTh JIETAJIBHICT y 0aratbox KpaiHax €Bponu
Ta cBity [1, 2]. IlepeBaxxHO cMepTeNbHI mepeo-
3yBaHHS 00YMOBJICHI CITOKMBAHHSIM HeJICTaTbHUX
HApPKOTHUKIB, IO HEPIJIKO MTOETHYIOTHCS 3 THIITMMU
TICUXOTPOITHUMH PEYOBUHAMH, IXHIMH TPEKYPCO-
pamu Ta ankorosem [3, 4].

3HayHa YacTKa CMEPTEIbHUX TEpe03yBaHb
BiIOYBA€THCS 1103a JIIKAPHIMH, OTHAK, Y BUTIA]I-
Kax TOTPAIUISTHHS KPUTUYHHUX TAIIEHTIB 10 BiJ-
IUJIEHb EKCTPEHO1 MEIMYHOI JOMOMOTH, iX
TaKOXX HE 3aBXIH BAAETHCA BpTyBaTH. CMEPTH
MAIIEHTIB 3 MEepPeI0o3yBaHHIM Y JIKapHi Haiva-
CTillIe OOYMOBIIIOETHCA IMi3HIM 3BEPHEHHSM 32
MEIUYHOI JOTIOMOTOI0, BEJIHKOI 03010
OTPYTH, PO3BUTKOM HEOE3MEUHUX IS SKUTTSA
YCKJIaJIHEHb, HASBHICTIO CYIyTHBOI IMAaTOJOrII,
IMOMMJIKOBOIO JT1arHOCTHKOIO Ta 1H.

BcraHoBICHHST MPUYMHA CMEPTI BHACIIIOK
Cy4YacHUX HApKOTMUYHHX OTPY€Hb (TIepenosy-
BaHb) € CKJIAJIHOIO 3a7a4eto. MicIeBl i CUCTEeM-
HI TOKCHYHI e(deKTH, m0 GOpMYIOTHCS BHACII-
JIOK CTIOKMBAHHS Cy4aCHMX HapKOTHKIB, BKpaii
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Introduction. The problem of fatal drug
poisoning is relevant not only in Ukraine.
The review of sources of scientific informa-
tion confirmed that in many countries, spe-
cialized toxicological and forensic centres
conduct constant monitoring and analysis of
the fatal consequences of the use of drugs,
psychotropic substances and their precur-
sors. Thus, according to the World Health
Organization and the European Monitoring
Centre for Drugs and Drug Addiction,
among the group of narcotic substances,
heroin and methadone are the leaders in the
process of forming fatal cases in many coun-
tries of Europe and the world [1, 2]. Mostly
fatal overdoses are due to the consumption of
illegal drugs, which are often combined with
other psychotropic substances, their precur-
sors and alcohol [3, 4].

A significant proportion of fatal overdoses
occur outside hospitals, however, when criti-
cal patients end up in emergency depart-
ments, they are also not always saved. The
death of patients with an overdose in the hos-
pital is most often caused by: late seeking
medical help, a large drug dose, the develop-
ment of life-threatening complications, the
presence of concomitant pathology, false
diagnosis, etc.

Establishing the cause of death due to
modern drug poisonings (overdoses) is a dif-
ficult task. Local and systemic toxic effects,
which are formed as a result of the consump-
tion of modern drugs, are extremely diverse
and spread far beyond the nervous system.
The direct causes leading to death and the
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PI3HOMAaHITHI Ta HOLIUPIOIOTHCS TAJIEKO 332 MEXKI1
HEepBOBOI cuctemu. besnocepeaHi npuynHH, 110
MIPU3BOMIATH A0 CMEPTi, Ta MEXaHI3MHU TaHATOre-
He3y TaKOXX JOBOJII Pi3HOMaHITHI, TOMY iX BCTa-
HOBJICHHSI Ma€ TPYHTYBAaTHCS Ha IIMPOKOMY
CHEKTPI JAHUX, K1 30MPAIOTHCS SIK PUKUTTEBO,
TaK 1 B IPOIIECi CYIOBO-MEIUIHUX JOCIiIKEHb.

BaxmuBo 3a3HayMTH, 110 32 JAaHUMU MPOBiA-
HUX CyJOBO-KPUMIHAJICTUYHUX JabopaTopiii
CHIA, mocMepTHI CYIOBO-TOKCHKOJIOTIYHI
JOCTIPKEHHST 3aJIMINAIOTHCS BKpal CKIAIHUM
3aBJaHHIM 4yepe3 PO3KJIaJaHHs Tijia Ta Mepepos-
MO/ HAPKOTHKIB MICIS CMEPTi, IO BeAe 0
3MIHH iXHBOT KOHIIEHTpaIlii. IcHye Gararo iHIIMX
(dakTopiB, IO ICTOTHO BIUIMBAIOTH HA SKICThH
3pas3Ka Ta pe3yJIbTaTH TOKCHKOJIOTTYHHUX TOCTiJI-
*KeHb [26-28]. Tomy mnarorictoynoriuyHi A0CHif-
KEHHSI € KIIOYOBHM €JIEMEHTOM BU3HAYCHHS
MPUYUHKA PANTOBOi CMEPTI NMPU HAPKOTHUHUX
nepeno3yBaHHsAX. Pa3oM 3 THM, aHali3 BUIAIKIB
CMEpTI BiJI NEPE03yBaHHs, 1110 CTAJUCS B MEPILI
24 ronmuHu mepeOyBaHHsA B JIiKapHi (10m000Ba
JIETaJbHICTb), 103BOJISIE OTPUMATHU LIIHHY 1H(OP-
MaIlif0 MPO MPWKHUTTEBI MarodizionoriyHi mpo-
1IeCH, 1110 TIPU3BEIIH JI0 CMEPTI MAIliEHTa, a Haja-
711 3pOOUTH CEKIIHHY 1 MaTOTICTOMIOTIYHY OLIIHKY
MICIIEBUX 1 CHCTEMHHX 3MiH B OpraHax i CHCTe-
Max. TakuM YHUHOM, JOCIIKEHHS KI1HIKO-IIaTO-
riCTOJIOTIYHUX MapaJiesiei Haae 1iHHY 1H(opMa-
IO MIOJI0 XapaKTepy MeEXaHi3MIB HaCTaHHS
CMEpTi BHACTIIOK HApKOTUYHOIO IEpeo3yBaH-
Hsl, 1110 B TIOABIIOMY MOXKE CIIPUSITA BU3HAYEH-
HIO €(DeKTUBHUX 3aXO[IIB MOINEPEHKEHHS panTo-
BO1 CMEPTI.

Mera. KiiHigyHa Ta CyIOBO-MEIUYHA OIlIHKA
BUIIAJIKIB JI0M000BOI JIETANIBHOCTI BiJ HapKo-
TUYHUX OTPY€EHB (TE€pea03yBaHb) y JOPOCIHX;
JOCIIKCHHS] TIPUYWH, 110 MPU3BETH 10 CMEp-
TEHHUX HACTI/IKIB 1 MEXaHI3My TaHATOTEHERY.

Marepiajan Ta MeTOoAH

Kniniunmii ananis. [IpoBeneHo perpocnek-
TUBHUW aHAJ3 JAaHUX MEIUYHOI IOKyMEHTaIlii
164 narieHTiB, 110 TOMEPIIN B yMOBaXx CIieliari-
30BaHOT0 TOKCUKOJIOTTYHOrO 1eHTpy (M. KuiB) 3
niarHo3oM «l[ocTpe HapkOTHYHE OTPYEHHS
(MKX-10:T40.0-T40.3) 3a mepiox 2017-2021
pp. bynu BimiOpani BUNagku OTpyEHB OMMiOiga-
Mu. KiiH14HMI J1arHO3 BCTAHOBIIEHO 32 PE3yJib-
TaTaMU XIMIKO-aHAJTITHYHUX AOCITIHKEeHb (IMy-
HOXpoMaTorpagiuHuil MeTof], Ta30Ba XpOMaTo-
rpadist). Ycix marieHTiB KOMIZIEKCHO 00CTeXe-
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mechanisms of tonatogenesis are also quite
diverse, so their establishment should be
based on a wide range of data collected both
during life and in the process of forensic
research.

It is important to note that according to the
leading US forensic laboratories, post-
mortem forensic toxicology remains an
extremely difficult task due to the decompo-
sition of the body and the redistribution of
drugs after death, which leads to a change in
their concentration. There are many other
factors that significantly affect the quality of
the sample and the results of toxicological
studies [26-28]. Therefore, pathohistological
studies are a key element in determining the
cause of sudden death in narcotic overdose.
At the same time, the analysis of cases of
death from overdose that occurred in the first
24 hours of hospital stay allows to obtain
valuable information about the intravital
pathophysiological processes that led to the
patient's death, and further to make a section-
al and pathohistological assessment of local
and systemic changes in organs and systems.
Thus, the study of clinical and pathohistolog-
ical parallels provides valuable information
about the nature of the mechanisms of death
due to drug overdose, which in the future
may contribute to the determination of effec-
tive measures to prevent sudden death.

Aim. Clinical and forensic assessment of
cases of intraday mortality from drug poison-
ing (overdose) in adults; study of the causes
that led to fatal consequences and the mech-
anism of tonatogenesis.

Materials and Methods

Clinical analysis. A retrospective analysis
of the medical documentation data of 164
patients who died in a specialized toxicologi-
cal centre (Kyiv) with a diagnosis of "Acute
narcotic poisoning" (ICD-10:T40.0-T40.3) for
the period 2017-2021. The clinical diagnosis
was established based on the results of chemi-
cal and analytical studies (immuno-chromato-
graphic method, gas chromatography). All
patients received a comprehensive examina-
tion and treatment in accordance with the
requirements of the Ministry of Health of
Ukraine (Unified clinical protocol of emer-
gency medical care "Acute poisoning". Order
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HO, JIKyBaJIM iX BiAMOBigHO a0 BUMor MO3
Vikpaian (YHI(pIKOBaHUM KIIHIYHHHA MPOTOKOI
eKCTpeHHOi MeanyHoi nonomoru «loctpi oTpy-
ensi». Hakaz MO3 VYkpaiau Big 10.10.2010 p.
Ne 897). NocmikeHHs € pparMeHTOM HayKOBO-
JOoCIiTHOT poO0TH (AepKaBHUHN peeCcTpaIiiftHuiA
Homep —0112U001133), na Temy: «BcTtaHoBUTH
MPUYMHHO-HACIIIKOBI 3B’ I3KU MpU (POPMYBaHHI
Cy4acHHUX MOOYTOBUX OTPYEHB Ta OOTPYHTYBATH
MO (IKAII0 TEXHOJIOTIH MTYYHOI 1eTOKCHKA-
1ii opraHi3My IpH COIliaJIbHO 3HAYYIIUX OTpPY-
€HHSIX XIMIYHUMHU PEUYOBUHAMH Ta TIXHIMU MIKC-
TamMm». JlocaipKeHHs] BUKOHAHI BIAIIOBIAHO 10
I'enbcincbkoi aexmaparii BeecBiTHROT Menny-
HOi acomianii «ETHYHI TPUHIUNH MEIUYHUX
JOCJTIKEHD 32 YYaCTIO JIIOAUHH B SIKOCT1 00'€K-
Ta pociipkeHHs (1964 p.) Ta cXBaJeHO MicIle-
BHUM KOMITETOM 3 O10€THKH.

CynoBo-menuunmii anaJji3. [Iposeneno per-
POCIIEKTUBHUN aHaNi3 pe3yJbTaTiB MaroricToio-
TYHUX JOCTIDKEeHb (MikpodoTorpadiif) BHYTpi-
IIHIX OpraHiB TpymiB (28 BHUIAKIB), OB’ A3aHUX
13 BKMBaHHIM HApPKOTHKIB; CEKIIiiHI, MMaToricTo-
JIOTIYHI Ta TOKCHKOJIOTIYHI IOCHIDKEHHS SKUX
npoBogmwiuck 'y mepiox 2017-2021 pp. y
Komynansnomy 3aknani KwuiBcekoi o6macHOi
pamu «KuiBcbke o0nacHe 610po CyI0BO-MeIUYHOT
eKcriepTu3ny. Bunaaku 3 HEMoBHOIO iH(opMmarti-
€10 TPO COLIAIBHUM CTaTyCc Ta MEAMYHHIA aHAM-
HE3, OTIST MICII CMEpPTi, TOBHUN PO3THH, TICTO-
JIOT1YHI aHaJTi31, TECT Ha BMICT aJIKOTOJTIO B KPOBI,
TOKCUKOJIOTTYHUN CKpPUHIHT 3pa3KiB cedl OyIo
BUKIJIFOUEHO. Po3Kiazen! Tijla TakoK HE JOCIII-
KyBancs. B ycix BifiOpaHux BUIagkax MpoBe-
JICHO OTJISI MICIISI CMEPTi, 30BHIITHOCTI, TIOBHUIA
PO3THH, TICTOJIOTTYHE JOCTIIKEHHS. YC1 pO3TUHHI
BUKOHAHO TPOTSATOM YOTHUPHOX JHIB IICIISI BCTa-
HOBJIEHHs cMepTi. Tpynu 36epiramucs mpu -4°C.
Y BuOpaHHMX BHUIAIKax 3aCTOCOBYBABCS CTaH-
JApTHUM TPOTOKON 300py 3paskiB. Jlocmimky-
BasMcsl (hiKCOBaHI B JIOCTaTHIN KUTBKOCTI (hopma-
JIHY IIMaTOYKU TKAaHWH JIET€Hb, HUPOK, MiOKap-
712, TOJIOBHOTO MO3KY, MeUiHKH, cene3inku. [Ticms
(opmamiHoBOi (hikcarlii, ClIUPTOBOI MPOBOJKHU Ta
napadiHoBOi 3aJIMBKH 3pi3H 1modapOOBaHO remMa-
TOKCWJIIHOM Ta eo3uHOM. [Ipenaparu mociimky-
BaJIKCS 3a JToroMororo Mikpockona Olympus CX
41 y npoxinHoMy CBITII, Ipu 30UIbIIEHH] B 40,
100 ta 400 pas3is.

Toxkcukonoriunauii anajuis. Buznayanu koH-
HEHTPAIiI0 aJIKOTOIO B KPOBi (ra30Ba XpoMaTo-
rpadist); TOKCUKOJIOTIYHA TTaHeNIb Ha HAPKOTUKU
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of the Ministry of Health of Ukraine dated
October 10, 2010Ne 897).The study is a frag-
ment of the research work (state registration
number — 0112U001133), on the topic:
"Establishment of cause-and-effect relation-
ships in the formation of modern household
poisonings and substantiate the modification
of technologies for artificial detoxification of
the body in socially significant poisonings
with chemical substances and their mixtures".
The research was carried out in accordance
with the Helsinki Declaration 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.

Forensic analysis. A retrospective analy-
sis of the results of pathohistological studies
(micrographs) of the internal organs of bod-
ies (28 cases) related to drug use was carried
out; sectional, pathohistological and toxico-
logical studies of which were carried out in
the period 2017-2021 at the Municipal
Institution of the Kyiv Regional Council
"Regional Clinical Bureau of Forensic
Medical Examination". Cases with incom-
plete information on social status and med-
ical history, examination of the place of
death, full autopsy, histological analyses,
blood alcohol test, and toxicological screen-
ing of urine samples were excluded.
Decomposed bodies were also excluded
from the study. In all selected cases, an
examination of the place of death, an exter-
nal examination, a full autopsy, and a histo-
logical examination were performed. All
autopsies were performed within four days
of death. All bodies were stored at -4°C. In
selected cases, a standard sample collection
protocol was used. Tissue pieces of lungs,
kidneys, myocardium, brain, liver, spleen
fixed in a sufficient amount of formalin were
studied. After formalin fixation, alcohol
wiring, and paraffin embedding, the sections
were stained with haematoxylin and eosin.
The preparations were examined using an
Olympus CX 41 microscope in transmitted
light, at magnifications of 40, 100, and 400
times.

Toxicological analysis. The concentration
of alcohol in the blood was determined (gas
chromatography); the toxicological panel for
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(imyHO(epMEHTHA METOIMKA) BKJIFOYAJIa: OMioi-
11, KeTaMiH, MeTaJloH, aM(peTaMiHn, KOKaiH, OCH-
3o/1a3eniny, 0apOiTyparu, OynpeHopdiH Ta iH.

V Bcix Bunajakax Oyna HasiBHA JOKYMEHTAIlis
BiJI OpraiB CIIiJICTBa Ta MIPOKYypaTypH, IO
nepenbavana MPOBEACHHS OCIHIKEHb s
CYyIOBO-MEIUYHUX I[IJIEH; OTXKE, CXBAJICHHSA
KOMITETY 3 €TUKH M 1HCTUTYIIHHOT HATrJIS0BO1
paau He Oyso nmoTpibHe. Yci mpolexypH, mpoBe-
JIeH1 B I[bOMY JOCJIIJIPKE€HHI, BIJIIOBIIa]IA €THY-
HUM CTaHJapTaM YCTaHOBU Ta [eIbCIHKCHKIH
nexiaparii 1964 poky.

Pesyabraru gociimkenns. Cepen 164 mairi-
€HTIB, TOMEPIUX BHACTIOK TOCTPUX HAPKOTHY-
HUX OTPY€EHD (TIepe1o3yBaHb) 3a y4acTi OMioiiB
y CIeliaai30BaHOMY TOKCHKOJIOTTYHOMY IIEHTPI
HKII «KwuiBchbka Michbka KIIiHIYHA JIIKapHS
MIBUJIKOT MEUYHOT JIOTTOMOTH», YOJIOBIKIB Oyi10
149 (90,85 %), xinok — 15 (9,14 %), cepenniit
BiK cTtaHOBUB 31,7 + 7,6 pokiB. YCIX MaIli€HTIB
TPAHCIIOPTOBAHO JI0 JIIKAPHI OpUraaMu eKCTpeHOl
MEIMYHOI JIOTIOMOTH B TIepuIry 700y 3 MOMEHTY
orpyeHHs. [Iporsrom nepmmx 24-x roauH nmoMep-
1 60 marrieHTiB (36,58 %), 104 — y TepmiHu TIOHAT
100y (63,42 %).

Kniniyni, QyHkmioHansHi Ta J1abopaTropHi
JOCITIKCHHSI, 31HCHEH] B TPUHMAIIEHOMY BiJI-
TJIEHH] JIIKapHl Ta y BIAJIIJIEHHI 1HTEHCHUBHOL
Teparii, BUSBWIA HACTYIHI MAaTOJOT1YHI CTaHU:
nepebpaibHa KOMa, HaOpsik MO3Ky — 158
(96,3 %); nuxanpHa HEIOCTATHICTh — 73 BHUMAI-
ku (44,5 %); mediHKOBa HEIOCTATHICTh —
23 (13,4 %); HUpKOBa HENOCTATHICTH, Y TOMY
yucini anypiga — 14 (8,5 %); cunapom TpuBanoi
KoMIpecii M’SKUX TKaHUH 1 pabaomioni3z —
9 (5,4 %); cepiieBo-IereHeBa HEAOCTATHICTD, Y
ToMy 4uciai HaOpsk nerenb — 19 (11,5 %);
HasBHICTb TpoMOO(1eliTy, THIHHUX paH, Cel-
cucy — 24 (14,6 %).

3a TaHUMH KITIHIYHUX 0OCTEXEHb, MOMepe/-
HBOI MEIWYHOI JOKyMeHTallii, iHpopmarii Bija
pOIMYIB TAIIEHTIB MIOJI0 TOKCHUKOJIOTTYHOTO
aHaMHe3y Ta aHaMHe3y KUTTs Oyila BU3HaYeHa
CTPYKTypa CYIyTHBOI MaTOJOTii BiAMOBIAHO 10
koniB MKX-10 (tabi.).

Opnepxani gaHl JEMOHCTPYIOTh HAsIBHICTh y
OLJIBIIIOCTI MALI€HTIB KOMIUIEKCHOI MATOIOrI, a
caMe TaKuX 3aXBOPIOBaHb: OPTraHiB TPaBICHHSA
(40,8 %), mepBoBoi cuctemu (38,4 %), mediHku
1H(DEeKIIHHOTO Ta HEIH(EKUIMHOro XapakTepy
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drugs (immunoenzyme technique) included:
opioids, ketamine, methadone, ampheta-
mines, cocaine, benzodiazepines, barbitu-
rates, buprenorphine, etc. In all cases, there
was documentation from the investigative
bodies and the prosecutor's office, which
provided for the conduct of research for
forensic medical purposes; therefore, ethics
committee or institutional review board
approval was not required. All procedures
performed in this study conformed to institu-
tional ethical standards and the 1964
Declaration of Helsinki and its later amend-
ments or comparable ethical standards.

Research results. Among 164 patients
who died as a result of acute drug poisoning
(overdoses) involving opioids in the special-
ized toxicological centre of the "Kyiv City
Clinical Hospital of Emergency Medical
Care", 149 (90.85 %) were men, 15 (9.14 %)
were women, the average age was 31.7 = 7.6
years. All patients were transported to the
hospital by emergency medical teams on the
first day after the poisoning. During the first
24 hours, 60 patients died (36.58 %), 104
died in more than a day (63.42 %).

Clinical, functional and laboratory tests
carried out in the hospital's admissions depart-
ment and in the intensive care unit revealed
the following pathological conditions: cere-
bral coma, brain oedema — 158 (96.3 %); res-
piratory failure — 73 cases (44.5 %); liver fail-
ure — 23 (13.4 %); kidney failure, including
anuria — 14 (8.5 %); syndrome of prolonged
compression of soft tissues and rhabdomyoly-
sis — 9 (5.4 %); cardiopulmonary failure,
including pulmonary oedema — 19 (11.5 %);
the presence of thrombophlebitis, purulent
wounds, sepsis — 24 (14.6 %).

According to the data of clinical examina-
tions, previous medical documentation, infor-
mation from relatives of patients regarding
toxicological history and life history, the struc-
ture of concomitant pathology was determined
in accordance with ICD-10 codes (table).

The obtained data demonstrate the pres-
ence of complex pathology in the majority of
patients, namely: diseases of the digestive
organs (40.8 %), nervous system (38.4 %),
infectious and non-infectious liver diseases
(26.8 % and 23.7 %, respectively), diseases
of the blood, hematopoietic organs (20.7 %)
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Tabmurs

CtpyxTypa (poHOBOI COMATHYHOI MATOJIOTII cepel MaIli€HTIB,
MOMEPJIUX BHACTIIOK rOCTPUX HAPKOTUYHUX OTPYEHDb (Mepeno3yBanb), N = 164

Table

Structure of background somatic pathology among patients
who died as a result of acute drug poisoning (overdose), N = 164

Kox MKX-10 . . Yacrora narosorii /
Ho3zoaoriuna rpyna / Nosological group Frequency
Code ICD-10
of pathology, %
1 xBopoOu opraniB TpasieHHS /
KO0-K93 Other diseases of digestive organs (n = 67) 40.8
XBOpOOH HEPBOBOI CUCTEMHU /
G00-G99 Diseases of the nervous system (n = 63) 38,4
[IcuxiuHi Ta HOBEIIHKOBI pO3Jaju /
FO0-F99 Mental and behavioral disorders (n = 44) 268
B15-B19 Bipycuwuii remarut / Viral hepatitis (n = 45) 27,4
K70-K77 XBopobu mevinku / Liver diseases (n = 39) 23,7
XBOpOOH KPOBi Ta KPOBOTBOPHUX OpraHiB (aHemii) /
D50-D8&9 Diseases of the blood and blood-forming organs (anemia) 20,7
(n=34)
N10-N16 Hupxkogi TyOynoiHTepCTHITiANBHI XBOpOOH / 16.4
Renal tubulointerstitial diseases (n = 27) ’
Jesxi indexuilini Ta mapa3urapHi xBopoou /
A00-B99 Some infectious and parasitic diseases (n = 25) 152
17 3axBOpIOBAHHS OpTaHiB AUXaHHS / 1.1
Respiratory diseases (n = 20) ’
XBOpoOH i IILTYHKOBOI 3aJ103U /
K85-K86 Diseases of the pancreas (n = 19) 11,5
XBOpoOH, IO CYITPOBOMKYIOTECS ITiIBUIIIEHAM
110-115 KpOB’STHUM THCKOM / 10,9
Diseases accompanied by high blood pressure (n = 18)
XBOpoOH, 3yMOBIICHI BIpyCOM iMYHOIEMIITUTY JIFOMHHH
B20-B24 (BLJI) / Diseases caused by the human immunodeficiency 8,5
virus (HIV) (n = 14)
XBopoOU €HIOKPUHHOI CHCTEMH /
E00-E90 Diseases of the endocrine system (n = 10) 6.1
E10-E14 Lyxporwuit giadert, Tum 11 / Diabetes, type 11 (n = 3) 1,8

(26,8 % Tta 23,7 % BiANOBIAHO), KPOBI Ta KPO-
BOTBOpHUX opraHiB (20,7 %), aupok (16,4 %).
Cepen nomepnux y 8,5 % Oyiio BUSIBIEHO BIpycC
imyHozaedinuty monunu (BLT).

3a JaHUMH CYIOBO-MEAMYHHX CEKIIMHUX 1
MATOTICTONIOTTYHUX TOCHTIKEHB Y 89 moMepinx
(54,2 %) BusBIEHO 3MIHHM, XapaKTepHI I
CUCTEMHOI 3amajbHOI peakilii Ta XPOHIYHOTO
3analbHOTO mpomecy (y T.4. CEICHCY).
Crocrepiraiicss O3HaKW TOPYIICHHS MIKpO-
HUPKYJALIT pI3HOTO CTYHEHS B YCiX JOCHIIKY-

YKPATHCBKHUH )KYPHAJI CYYACHHUX ITPOBJIEM TOKCHKOJIOLT /
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and kidneys (16.4 %). Among the dead, dis-
eases caused by the human immunodefi-
ciency virus (HIV) were detected in 8.5 %.

According to forensic medical sectional
and pathohistological studies, 89 deceased
(54.2 %) showed changes characteristic of a
systemic inflammatory reaction and a
chronic inflammatory process (including
sepsis).

Signs of microcirculation disorders of
varying degrees were observed in all the




HPOBJEMHA CTATTA

BaHWX OpraHax: HasBHICTh CIAJK-CHHAPOMY;
(GiOpHHOBUX 1 3MIMIAHUX TPOMOIB y NIpiOHHMX
CyIMHAaxX; KpaloOBOro CTOSHHS JIIM(OUUTIB 1
JEHKOLUTIB; 1X NEpHUBA3aTbHOTO PO3TAITyBaH-
HSI; TIOIIKO/DKEHHS Ta JIECKBaMallisl €HI0TeIi0-
IIUTIB; BiAIIAapyBaHHS Bij 0a3aibHOI MeMOpa-
HU; MIKHOTUYHI 3MIHHU B SIIpax €HIO0TeNialb-
HUX KTITHH. Manu Mmiciie mposiBH, SIK1 IiJIT-
BEP/DKYIOTh TBUIIICHHS IPOHUKHOCTI CyIHH-
HOI CTIHKH, IIO CYNPOBOIXYIOTHCS BHXOAOM
EPUTPOLUTIB Yy MEPHUBACKYISAPHUIA TMPOCTIP.
Crnocrepiranacs rinepruiasis Makpodaris.

Ilix Yac TICTOJOTIYHOTO IOCIIIKEHHS
nereHb (puc. (a)) BUSBISUIMCS THIHHUN €HJIO-
OpOHXIT, THEBMOHIsI. Y MPOCBITI POIIUPEHUX
anbBeos Oylia BeJlMKa KUIBKICTh F€MOCHJIEPO-
(hariB; MOOJMHOKI CKYITYEHHSI JIECKBAMOBaHOTO
OpOHXIaJILHOTO EIITENiI0; B OKPEMHUX IOJISIX
30py B allbBEOJIaxX — riajIiHOBI MeMOpaHH; pi3Ke
MOBHOKPOB'Sl CYAMH MIiKpOLUUPKYJIATOPHOTO
pycina, MOOAMHOKI 3MillIaHi TPOMOU B IXHBOMY
MIPOCBITI, APIOHI BOTHUIIEB] KPOBOBUJIUBH.

VY Bumajkax MBHIKOI cMepTi (10 6 ToauH 3
MOMEHTY TOCIITali3aIlil) y JeTreHsX CIOoCTePi-
raJIucs MOBHOKPOB’ S, KDOBOBWJIMBH B aJIbBEO-
U, HaOpsSK MDKaJIbBEOJSIPHUX MEPETHUHOK,
MiHKUCTa HAOPSIKOBA PiAMHA B AJIbBEOJIAX, JIECK-
BaMallisi ajlbBEOJIOLMTIB, OOCTPYKIIiSi OTBOPIB
npiOHUX OpOHXIB 1 OPOHX10JI JECKBAMOBAaHUM
EMITEeIIEM CITU30BOI OOOJIOHKH.

ITim yac AOCHIKEHHS TOJIOBHOTO MO3KY
(puc. (0)) BU3HAYaNWCS HACTYMHI 3MiHH:
MOMIPHO BHUPAXEHUW TMEPUBACKYISIPHUN Ta
MEPULIETIONAPHUI HAOPSK, pi3Ke TOBHOKPOB'S
CYAWH MIKPOIIMPKY/ISATOPHOTO pycJia 3 HasBHi-
CTIO CaK-(DEHOMEHY Ta MOOJUHOKUX (PiOpu-
HOBUX 1 3MIIIAaHUX TPOMOIB y APIOHUX CydH-
HaX; B OKPEMHX IOJIAX 30py CIIOCTepiranucs
nmiMmpo-neikonuTapHa iH(UIBTpaIis CyanHHOT
CTIHKH, TepUBa3ajbHE DPO3TAlIyBaHHS EPHUT-
POLIMTIB 1 HEYUCEIbHI JEUKOIUTH; IpiOHI
BOTHUIIIA KPOBOBWJIMBY B TKAHUHH TOJIOBHOTO
MO3KY; JOHCTpo(iss OKpeMUX HEHpPOHIB;
HaOpsIK 1 TMOBHOKPOB’S CYAMH JOBTacTOTrO
MO3KY. Y CyIMHAX TOJIOBHOTO MO3KY CIIOCTEPi-
rajucst TucTpodivHi 3MiHU SHIOTEII0, Ie30P-
raHizaiisi CHOJIy4HOI TKaHWHU Ta CKJIIEpO3
iXHIX CTIHOK. 3MiHM B HEHPOHAX JACMOHCTpPY-
BaJii TUCTPOdit0: XpOMATOIi3, Kapio- Ta IUTO-
73, po3mnaj BIAPOCTKIB 3 HACTYITHUM 30HAIb-
HUM 1X 3HUKAHHSIM.

PROBLEM ARTICLE
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examined organs: the presence of sludge
syndrome; fibrin and mixed thrombi in small
vessels; marginal status of lymphocytes and
leukocytes; their perivasal location; damage
to endotheliocytes; their detachment from
the basal membrane; pyknotic changes in the
nuclei of endothelial cells.

Phenomena were observed that confirm
the increased permeability of the vascular
wall, which is accompanied by the release of
erythrocytes into the perivascular space.
Hyperplasia of macrophages was observed.

During the histological examination of the
lungs (Fig. (a)), purulent endobronchitis and
pneumonia were revealed: a large number of
hemosiderophages were observed in the
space of expanded alveoli; isolated clusters
of exfoliated bronchial epithelium; hyaline
membranes were found in the alveoli in sep-
arate fields of view; sudden congestion of
the vessels of the microcirculatory channel,
1solated mixed thrombi in their lumen, small
focal hemorrhages. In cases of rapid death
(up to 6 hours from the moment of hospital-
ization), congestion in the lungs, hemorrhag-
es in the alveoli, swelling of the interalveolar
membranes, foamy edematous fluid in the
lungs were observed alveoli; desquamation
of alveolocytes, obstruction of the openings
of small bronchi and bronchioles by desqua-
mated epithelium of the mucous membrane.

During the examination of the brain (Fig.
(b)), the following changes were determined:
a moderate degree of pronounced perivascu-
lar and pericellular edema, sharp congestion
of the vessels of the microcirculatory chan-
nel with the presence of a sludge phenome-
non and single fibrin and mixed thrombi in
small vessels; lympho-leukocyte infiltration
of the vascular wall with perivasal arrange-
ment of erythrocytes and few leukocytes was
observed in separate fields of vision; small
foci of hemorrhage in brain tissue; dystrophy
of individual neurons; swelling and conges-
tion of the vessels of the medulla oblongata.

Dystrophic changes in the endothelium,
disorganization of connective tissue and scle-
rosis of their walls were observed in the ves-
sels of the brain. Changes in neurons demon-
strated dystrophy: chromatolysis, karyo- and
cytolysis, disintegration of processes, fol-
lowed by their zonal disappearance.

13
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a. Jlerens
a. Lung.I'O X 100.

B. Hupka

1. ITeuinka
e. Liver. 'O X 400.

PROBLEM ARTICLE

0. ['0y10BHUI MO30K
b. Brain. 'O X 400.

. Miokapn
d. Myocardium. T'O X 100.

e. Ceinesinka
f. Spleen. 'O X 100.

Puc. Pe3ynbraru TicTONOrIYHOrO aHaizy 0i0JI0TIYHHMX 3pa3KiB MOMEPINX BHACIIIOK TOCTPUX HAPKOTHUYHUX

oTpyeHsb (nepeno3yBans). [emarokcwiin, eo3un. Olympus CX 41 (y npoxigHOMY CBiTIi).
Fig. Results of histological analysis of biological samples that died as a result of acute drug poisoning
(overdose). Hematoxylin, eosin. Olympus CX 41 (in passing light).

[Ipu mocnimxeHHl HUPOK (pHUC. (B)) BHUSBIS-
JIUCSI HACTYITHI 3MiHH: Pi3KO BUPaKEHE IMOBHOK-
POB'St MO3KOBOTO 1 KOPKOBOTO IIAPiB; KIIYOOUKH 3
MOMIPHAM TOBHOKPOB’SIM KalUIAPHHUX METEIb;
MPOKCHMAJTbHI Ta JUCTAJIbHI KaHAJbII 3 O3HAKA-
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During the examination of the kidneys
(Fig. (c)), the following changes were
revealed: sharply expressed pleurisy of the
cerebral and cortical layers; glomeruli with
moderate fullness of capillary loops; proximal
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MU 3€pHUCTOI AucTpodii emiTenito; HaOPSK ermi-
TEJI0 CYAWH MIKPOIUPKYISITOPHOTO PyCIa;
O3HaKH CTa3zy 1 clapK-(heHOMEHY.

ITpu mocnimxenHi Miokapaa (puc. (T)) pizke
MOBHOKPOB'Sl CyAuH (€pUTpOLUTApHI CTa3H,
cnapk-(heHOMEH), KpaloBe CTOSHHS JiMQoim-
TiB Ta MOOJAMHOKHX JICHKOIMTIB 3 MepUBa3ajib-
HUM pPO3TalllyBaHHSM, XPOHIUYHUHN IuY3HUH,
nepeBakHO  JIMPOUUTAPHUN  MIOKAPIUT.
PesynmbraTit  gocCHiJDKEHHS  CBIiIYaTh PO
HasBHICTH KJIIHIYHUX O3HAK €HIOKApIHTY.

JlocnipkeHHsT MioKapAa JEeMOHCTPYIOTH
BHUpa3HI AUCTPOPIUYHI Ta CKICPOTUYHI 3MIHU B
CTIHKaX CyIMH MIKPOLUMPKYISTOPHOTO pycCia,
MEePUBACKYIISIPHAN Kapai0CKIIepo3, JIi3HC, aTpo-
¢biro, MeTaboII4HI Ta KOHTPAKTYPHI YpakKeHHs
KapJIIOMIOIIUTIB 3 HACTYIIHUM KapaioCKJIepo-
30M, JTIMQOTICTIONMHUTAPHY 1HPIBTPAILIIO.

Y meuinmi (puc. (;)) y BCIX BHIaAKax
BUSIBIIIBCSL IOPTAJIbHUN MOHOHYKJICAPHHIA rera-
TUT 31 3HAYHUM BMICTOM B 1H(UIBTpaTax JimMdo-
UTIB 1 Makpodaris, abo GopmyBaHHsIM J1iMpO-
MakpodaraibHUX TpPaHYJIbOM Y HapeHXiMi
TIEYiHKH, 1HOJI 3 TIOSBOIO TEPMiIHATUBHUX IICHT-
piB. OCOOMUBICTIO TAKOTO TEMATUTY € T€, 110 BiH
HE Ma€ 03HaK (Gi0po3y MOPTATHHUX TPAKTIB.

[Tpu mocmimkeHHi cenesinku (puc. (€)) crmo-
cTepirajacs MOBHOKPOBHA 4YepBOHA IyIbIIa,
rinepruiasis 4acTUHU JIMQOiTHUX (DONMIKYIIB 3
YTBOPCHHSIM BEJIMKUX T€PMIHATUBHUX IICHTPIB 3
Makpo(arajgpHOI0 peakili€elo BcepenuHi. 3ara-
JIOM, MaJia Miclie BUpa3Ha rirnepruiasis JgiMdoin-
HUX (DOMIKYIIB 3 YTBOPEHHSIM BEIHKUX repMiHa-
THBHHX IEHTPIB 3 MAaKpO(harajibHOI PEAKIIEI0
BCEPE/INHI, 1110 € 03HAKOI0 aHTUTEHHOT CTUMYJIS-
1ii Ta MOp(oJIOTIYHUM CyOCTpaToM TyMoOpaiib-
HOTO IMYHITETY. Y Te€pMIHAaTUBHUX IEHTPax —
Kapiopekcuc Ta (harounuto3 Makpodaramu yaam-
KiB si7iep 3aru0yinx JiMQOIHTIB.

Cnin 3a3Ha4MTH, 110 KJIIHIYHI Ta MaTOricTo-
JIOT1YH1 MPOSIBU CUCTEMHOIO TOKCHYHOIO TpO-
[eCy HE 3aBXKIU 3aJeXKaTh BiJl TPYNH HAPKOTH-
KiB. Y 0ararb0oX BHIIaJKax I[IaTOrICTOJIOTTYHI
posiBU 00YMOBIIEHI TPHUBAJTICTIO HAPKOTUYHOT
XBOpOOH, 110 3rofoM (GopMye pPI3HOMAHITHI
KapTHHH MOJTIOPTaHHUX YPaKECHb.

IIpo xpoHiYHE BHYTPIIIHHOBEHHE BXUBAHHS
HApKOTHKIB 3a3BMYall CBiAuaTh: JieTCHEBa Ipa-
HYJIbOMa, TJIOMEPYJIOCKIEPO3, MOLIKOKEHHS
aKCOHIB HEWPOHIB 1 HEHPOBACKYJSPHI 3MiHH,
CepIeBl IHTEPCTHUIlambHI JTiM(pOMOHOIUTAPHI
iH(ITBTpaTH Ta iH.

PROBLEM ARTICLE
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and distal tubules with signs of granular dys-
trophy of the epithelium; edema of the epithe-
lium of vessels of the microcirculatory chan-
nel; signs of stasis and sludge phenomenon.

During the examination of the myocardi-
um (Fig. (d)), a sharp full blood vessel (ery-
throcytestasis, sludge phenomenon), periph-
eral standing of lymphocytes and single
leukocytes with a perivasal location was
observed; chronic diffuse, mainly lympho-
cytic myocarditis. The results of the study
indicate the presence of clinical signs of
endocarditis.

Examination of the myocardium shows
pronounced dystrophic and sclerotic
changes, perivascular cardiosclerosis, lysis,
atrophy, metabolic and contractile lesions of
cardiomyocytes followed by cardiosclerosis,
and lymphohistiocytic infiltration occurred
in the walls of vessels of the microcirculatory
channel.

In the liver (Fig. (e)), portal mononuclear
hepatitis was detected in all cases with a sig-
nificant content of lymphocytes and
macrophages in the infiltrates, or with the
formation of lympho-macrophagic granulo-
mas in the liver parenchyma, sometimes with
the appearance of germinal centers. The
peculiarity of such hepatitis is that it has no
signs of fibrosis of the portal tracts.

When examining the spleen (Fig. (f)), it
was observed: the red pulp is full of blood;
hyperplasia of a part of lymphoid follicles
with the formation of large germinative cen-
ters with a macrophage reaction inside. In
general, there was a pronounced hyperplasia
of lymphoid follicles with the formation of
large germinative centers with a macrophage
reaction, which is a sign of antigenic stimu-
lation and a morphological substrate of
humoral immunity. In the germinal centers,
karyorrhexis and  phagocytosis by
macrophages of nuclear fragments of dead
lymphocytes was observed.

It should be noted that the clinical and
pathohistological manifestations of the sys-
temic toxic process do not always depend on
the group of drugs. In many cases, pathohis-
tological manifestations are determined by
the duration of the drug addiction, which
subsequently forms various patterns of mul-
tiorgan lesions.
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Kpim Toro, neski ricronoriddi 3MiHu 0e3mo-
CepeAHbO CBiAUaTh MPO TPUBAJIE CIIOKUBAHHS
JIKapChKUX 3ac001B, K1 HAJICKATh HE TUTHKH JI0
TICUXOTPOIHKUX PEYOBHH, a i J0 3aC00iB CUMII-
TOMAaTUYHOTO JIIKyBaHHSI XPOHIYHOTO OO0 200
3aMajgbHUX TPOIECiB (MIPOTUCYAOMHI 3acolwu,
nepudepuyHi MiopeIaKkCaHTH, KOPTUKOCTEpOi-
1M, HECTEPOiTHI IPOTH3aNalbHI JiKapChKi 3aC0-
Ou, aHTHO10THKY, AaHTUKOATYJISTHTH, JIe3arperan-
TH Ta iH.), 0 TaKOX HEOOXITHO BpaxOBYBaTH
MpH 3A1HCHEHH] AU(EPEeHIIaNbHOT JIarHOCTUKH
Ta BU3HAYEHHI IPUYMUH CMEPTI.

OO0roBopeHHsi. 3a JaHUMH MeTa-aHaII3y,
JIOU, SKI BXHUBAIOTh 3a00pOHEHI OMioiau
(Hacammepesn — repoiH), MalOTh BHCOKI MOKa3-
HUKU CMEPTHOCTI Ta 3aXBOPIOBAHOCTI, IPHUOMY
CTaHIaPTU30BAHMI 32 BIKOM PU3UK CMEPTHOCTI
B 4—15 pa3iB nepeBulllye NOKa3HUK y 3arajibHIN
monyJstii 5, 6].

VY Benukiit bpuranii Ti 0coOH, KOT0 HAPKOJIO-
Ti4HI EHTPH Ta OPTaHu KPUMIHAJIBHOTO MTPaBO-
Cy[LIsl BU3HAJIH 3aJIe)KHUMU BiJI OMiOIAiB, MAIOTh
BIIIECTEPO OUTBIINI PU3MK MEepPEadacHOi CMEepPTi
[7, 8]. Cnig 3a3Ha4uMTH, MO0 peaTbHUN PIBEHBb
3aXBOPIOBAHOCTI B KOTOPTI HApKOCIOKMBAUiB
BU3HAYUTH JIOBOJI CKJIAAHO. BimbmricTs gaHux
CTOCYETHCSI HASIBHOCTI BIPyCHHX 1H(EKIIIH, 10
NepeaaroThes Yepe3 KPoB, 1 MpobieM NCHXiqHO-
ro 370poB’s [9].

HesBaxkaroun Ha Te, 110 Mepeno3yBaHHS €
OKPEMOIO CTIeTM(IYHOI0 MPUIHUHOIO JIETAITBHO-
CTi cepel CHOXHBa4iB 3a00pOHEHHX HApPKOTH-
KiB, 3a3BWYaii Ha TaKWW HACTIJOK TNPHIIAIAE
MEHIIIE TIOJIOBUHU CMEpTe y 3arajibHiil KoropTi
HapkocmnokuBadis [10].

bararo pochimkeHp cBiguaTh Mpo Te, IIO
3aXBOPIOBaHHS CEPIIEBO-CYAMHHOI Ta pecripa-
TOPHOi CHCTEM, a TaKOXX XBOPOOW TMEYiHKH M
HUPOK 3HAYHO BIUIMBAIOTh HA BUCOKWW PIBEHb
nepeayacHoi cMepTi cepen JoneH, sKi BKH-
BalOTh HAPKOTHKH, Ta CKJIAJAIOTh JAeaali OuIb-
11y 4acTKy 3 BikoMm [5, 7, 11, 12].

3a3HaveHi XBOpoOU MOIIUPEH] CEpell BChOTO
HACEJICHHs 1, HA aJlb, ChOTOJHI IXHS YacTKa y
(dbopMyBaHHI TOKa3HHWKIB 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI cepesl HApKOCTIOXKMUBAUYiB OCTaTOYHO
HeBioMa. OnHAK, JOBEICHO, IO CIIOKHBAul
3a00pOHEHNX HAPKOTUKIB MAIOTh HAJ3BHUYANHO
BHCOKHUW BITHOCHHI PU3UK OTPUMATH IEPEIo-
3yBaHHs, 3axBopitu Ha rernatut C, BIJI Ta ncu-
xiyHl XxBopoOu. Tak, Aesiki 3aXBOPIOBaHHS,
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Chronic intravenous drug use is usually
evidenced by: pulmonary granuloma,
glomerulosclerosis, damage to neuron axons
and neurovascular changes, cardiac intersti-
tial lymphomonocytic infiltrates, etc.

In addition, some histological changes
directly indicate the presence of long-term
use of drugs that belong not only to psy-
chotropic substances, but also to the means
of symptomatic treatment of chronic pain or
inflammatory processes (anticonvulsants,
peripheral muscle relaxants, corticosteroids,
nonsteroidal anti-inflammatory drugs, antibi-
otics, anticoagulants and antiplatelet agents,
etc.), which must also be taken into account
when performing differential diagnosis and
determining the causes of death.

Discussion

According to meta-analysis, people who
use illicit opioids (primarily heroin) have
high rates of mortality and morbidity, and the
age-standardized risk of mortality is 4-15
times higher than the rate in the general pop-
ulation [5, 6].

In the UK, people diagnosed with opioid
dependence by addiction treatment centers
and criminal justice agencies are six times
more likely to die prematurely [7, 8]. It should
be noted that the real level of morbidity in the
cohort of drug users is quite difficult to deter-
mine, most of the data relate to the presence of
viral infections transmitted through blood and
mental health problems [9].

Although overdose is the single specific
cause of death among illicit drug users, it typ-
ically accounts for less than half of all deaths
in the general cohort of drug users [10].

Many studies indicate that diseases of the
cardiovascular and respiratory systems, as
well as diseases of the liver and kidneys, sig-
nificantly affect the high rate of premature
death among people who use drugs, and
account for an increasing proportion with age
[5,7, 11, 12].

The specified diseases are widespread
among the entire population and, unfortu-
nately, today their contribution to the forma-
tion of morbidity and mortality rates among
drug users remains definitively unknown.
However, it has been proven that users of
prohibited drugs have an extremely high rel-
ative risk of receiving an overdose, contract-
ing hepatitis C, HIV and mental diseases.




HPOBJEMHA CTATTA

30kpema renatut C, y 6ararbox KpaiHax 3 BUCO-
KUM pIBHEM JO0XOAY CTalu Oe3MmoCcepenHbo
MOB’A3yBAaTUCh 13 BXUBAaHHAM 3a00pOHEHUX
HapKOTHKIB. ToMy JepKaBHI 1 TpOMAaJChHKi iHi-
1IaTUBH Ta Mii 1100 JIKyBaHHS W 3MEHIIEHHS
IIKOAM JJI TIOKPAIEHHS 3I0pPOB S JIIOACH, SIKi
BXKHMBAIOTh HAPKOTHKH, MEPEBAKHO 30CEPEIKe-
Hi Ha ik cdepi.

OTtxe, yepe3 po30DKHOCTI MK BIJTHOCHUMHU
Ta a0CONMIOTHUMH PU3MKAMHU 3aXBOPIOBAHOCTI Ta
CMEpTHOCTI cepeJl CIIOKUBAYiB HAPKOTUKIB MIPH
3MIMCHEHH] €MiAEeMIONOriYHUX JOCIIIKEHD
Oa’kaHO KOHCTATyBaTH HE JIUIIE PUUHHY cMep-
Ti (BHACIIIOK nepe):[03yBaHH,q) a 1 HasIBHICTH 1
XapakTep CyMyTHBOI MMaToJIOTii B yCiX BUIMAIKaX,
ne e MmoxuuBo [ 13]. Jleski aBropu 3a3Ha4ar0Th,
oI0 caMme LI acHeKTH Iy>Ke 3piJika BUCBITIIO-
IOTBCA 1 BPAaxOBYIOTHCSI B JOCIIKCHHSX, MPHU-
CBSYCHUX BUBYCHHIO CTAaTHCTHKH CMEPTHOCTI
cepen HapkocnoxuBadiB [14]. Lle B3aemo-
OB’ s13aH1 MPOIIECH.

Cnin 3a3HaYMTH, IO KJIIHIYHI Ta MaTOricTo-
JIOT1YHI TPOSIBU CHCTEMHOTO TOKCHYHOTO TIPO-
1ecy AyXe Pi3HOMaHITHI, 3aJIe)aTh BiJl ITUPO-
KOro crekrpa (akTopiB 1 Jajeko He 3aBkIu
3aJIeKaTh BiJl TPYNH HAPKOTHKIB. Y 0Oararbox
BUIIQ/IKaX MAaTOTICTOJOTIUHI 3MIHM B OpraHax i
CHUCTEMax OpraHizMy OOYyMOBJICHI TPHUBaJIUM
HAapKOTUYHUM «CTaXXEeM», 110 3roJoM ¢Gopmye
PI3HOMaHITHI KapTHHH TOJIOPTAHHUX YPAKEHb.
Hanpuxman, TpuBane CHOXHBAHHS OIOiTHUX
HApKOTUKIB MPU3BOAUTH JIO KiNBKOX XapakTep-
HUX MIKPOCKOMIYHUX 3MiH, SIKI MOXYTb JOIO-
MOITH PO3IMI3HATH Ta 3aMi03PUTH CMEPTh,
MOB’sI3aHy 3 HApKOTHKaMU: TeMOpariyHuu
HaOpsK JereHb, HaOpsAK TOJOBHOTO MO3KY,
nudy3HU cTa3z 1 roctpa em@izema JEreHiB €
YaCTUMHU O3HAKaMM HApKOTUYHOI 1HTOKCHKAIIII,
0 XapaKTePU3YEThCS TOCTPUM TMOPYIICHHIM
nuxanbHOi QyHKIii [15]. HaromicTh, XpoHidHE
37IOBKMBAHHS KOKaiHOM MOKE IPHU3BECTH [0
TICTOMATOJIOTIYHUX 3MIH y CEepIeBO-CYAMHHIN
cucrteMi 3 GopmyBaHHIM (PiOpo3y, nudpy3HOro
TIOTOBIICHHS CTIHOK CYIMH 1 Timeptpodii raa-
KOM’s130BUX KiiTuH [15, 16].

3pa3ku MIKipW Ha HASBHICTH CIIIJIIB 1H €KITINA
TaKOK HEOOX1AHO (piKCyBaTH VISl TICTOIOTTYHO-
ro gocaimxeHHs. PscHi KPOBOBHIIHBH B iHTep-
CTHUIIAJIBHOMY IIPOCTOPI, /:Lele Ta Hl,Z[HII(lpHI/IX
mapax € 03HaKaMu HE/IAaBHIX 1H €KIIIHUX CITi-
IiB 1 mOTpeOyroTh OKpemMoro mociimkeHHs. Ll
pe3ynbTaTH € BAXJIWBUMHU ISl TPUITYIIEHHS
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Thus, some diseases, in particular hepatitis
C, have become directly associated with the
use of illicit drugs in many high-income
countries. Therefore, government and public
initiatives for treatment and harm reduction
to improve the health of people who use
drugs are mainly focused on this area.
However, cardiovascular diseases, which
may cause greater absolute morbidity and
mortality but have a lower relative risk
because they are common in the general pop-
ulation, have received much less attention.

Due to the frequent discrepancies between
the relative and absolute risks of morbidity
and mortality among drug users, when con-
ducting epidemiological studies, it is desir-
able to provide information not only about
the cause of death (due to overdose), but also
about the presence and nature of concomitant
pathology, in all cases where it is possible
[13]. Some authors note that the above-men-
tioned two aspects are very rarely combined
in studies devoted to the study of mortality
statistics among drug users [14].

It should be noted that the clinical and
pathohistological manifestations of the sys-
temic toxic process are very diverse, depend
on a wide range of factors and do not always
depend on the group of drugs. In many cases,
pathohistological changes in the organs and
systems of the body are due to a long narcotic
"experience", which subsequently forms vari-
ous patterns of multiorgan lesions. For exam-
ple, long-term use of opioid drugs leads to
several characteristic microscopic changes
that can help to recognize and suspect drug-
related death: hemorrhagic pulmonary edema,
cerebral edema, diffuse stasis, and acute pul-
monary emphysema are common signs of
drug intoxication characterized by acute
impairment respiratory function [15]. On the
other hand, chronic cocaine abuse can lead to
histopathological changes in the cardiovascu-
lar system with the formation of fibrosis, dif-
fuse thickening of vessel walls, and hypertro-
phy of smooth muscle cells [15, 16].

Skin samples for the presence of injection
marks must also be collected for histological
examination. Profuse hemorrhages in the
interstitial space, dermis, and subcutaneous
layers are signs of recent injection marks and
require a separate investigation. These

17
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MOMEPEIHHOTO 3JIOBKHUBAHHS 3a00pOHEHUMH
HapkoTukamu [16, 17].

BucHoBkHn. 350BXMBaHHS HapKOTUKAMU
ICTOTHO 3pOCJO B OCTaHHI POKH, OCOOJIMBO
cepen momoni. Pe3ynprarn KIiHIYHUX 1 MMaTOTI-
CTOJIOTIYHHX JOCIIIKCHb JOBOMATH, 1[0 HAPKO-
TUYHI TIepelo3yBaHHs — BKpail HeOe3meuHuit
BUJl OTpy€Hb. HasiBHICTh y HapKOCIOXKHBauiB
PI3HOMAHITHOI CYITyTHBOI MaToJIOTii OaraTrhox
opraHiB 1 cucteMm (JIET€Hb, CEpls, IMEYIHKH,
HUPOK Ta iH.) MOCUIIIOE€ TOKCUYHY JiF0 HAPKOTH-
KiB 1 OOyMOBIIO€ OCOOJIMBOCTI TaHATOTEHERY.
[Momanpirie HOCIIHKEHHS KIIHIKO-TICTOJIOTIY-
HUX Tapajieieil T03BOJIMTH PO3IIUPUTH HaITy
yABy TPO MEXaHi3MHU MICIEBOi Ta CHUCTEMHOI
TOKCHUYHOI Jii HOBUX TOKOJIIHb HapKOTHKIB,
MICUXOTPOITHUX PEYOBHH, a TAKOXK IXHIX IPEKYP-
copiB. Po3ymiHHSI MexaHI3MIB HaCTaHHS CMEPTI
BHACIIIJTIOK HAapKOTUYHHX OTPYEHb (Mepeno3y-
BaHb) CIPUSATUME BU3HAUEHHIO 3aXOMAIB IOIe-
PEIKEHHS TepeIyacHoi CMEPTHOCTI cepet mpa-
[[E3/ITaTHOTO HACEJICHHS.
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results are important for the assumption of
prior illicit drug abuse [16, 17].

Conclusions

Drug abuse has increased significantly in
recent years, especially among young people.
The results of clinical and pathohistological
studies show that drug overdose is an
extremely dangerous type of poisoning. The
presence of various concomitant pathologies
of many organs and systems (lungs, heart,
liver, kidneys, etc.) in drug users increases
the toxic effect of drugs and conditions the
peculiarities of tonatogenesis. Further
research of clinical and histological parallels
will allow us to expand our understanding of
the mechanisms of local and systemic toxic
action of new generations of drugs, psy-
chotropic substances and their precursors.
Understanding the mechanisms of death due
to drug poisoning (overdose) will contribute
to the determination of measures to prevent
premature mortality of the population.
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