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ABSTRACT. Scientific interest in poisoning by synthetic opioids, in particular Methadone, is due to a significant increase in their num-

ber in Kyiv over the past 15 years and fatal consequences.

The Aim of the Research. Is to identify the causes of fatal poisoning associated with methadone and to determine measures to prevent
them.

Materials and Methods. A retrospective analysis of medical data of 1340 patients with Methadone poisoning who were treated at the
Toxicology Center in Kyiv in the period 2005—2019; including 38 fatalities cases.

Results. The share of drug poisonings registered at the Kyiv Toxicology Center has increased from 15% to 42% over the past 30 years.

The top five drugs and psychotropic substances in 2019 were Benzodiazepines, Methadone, Barbiturates, Amphetamines, and
Marijuana. The number of Methadone poisonings in 2005—2014 increased 150 times. The main cause of poisoning is the use of illegal
Methadone. There is a direct relationship between the growth of hospital mortality and the appearance of combined poisonings:
Methadone-Ethanol (r = 0,79); Methadone-Ethanol-Amphetamines (r = 0,69); Methadone-Ethanol-Benzodiazepines (r = 0,61);
Methadone-Ethanol-Cocaine (r = 0,43). According to the results of forensic medical studies of 38 patients who died as a result of
Methadone poisoning, the following were identified: toxic hepato-nephropathy — 12 cases (31,57%), long-term soft tissue compression

syndrome — 10 (26,31%), acute kidney damage — 4 (10,52%); aspiration of gastric contents — 7 (18,42%); apallic syndrome —

4(10,52%). The direct effect of polymorbidity on mortality has been confirmed, which justifies the need for a personalized approach to
intensive care.

Conclusions. Today in Ukraine, combined illegal methadone poisoning is the most common type of drug poisoning, which has a severe

course, high mortality, and requires long and complex treatment.

Key Words: acute poisoning, methadone, combined poisoning, mortality.

Introduction. The problem of a constant
increase in the number of poisonings by syn-
thetic opioids, in particular Methadone, is rel-
evant for many countries around the world. A
review of scientific sources confirmed that
among the various groups of drugs, synthetic
and semi-synthetic opioids are the cause of the
most severe and fatal poisonings in the United
States, the EU and Asia [1-6]. Many studies
have found that in most cases, fatal methadone
poisoning occurs due to deviations from stan-
dard replacement therapy; when methadone is
combined with other psychoactive substances,
in particular with alcohol. It is also noted that
in a significant number of cases, victims used
methadone purchased illegally, without know-
ing the composition of the substance and its
toxic characteristics. Surveys of patients also
show that the vast majority of them are not
participants in substitution maintenance ther-
apy and do not use medical methadone [7-14].

Today, combined poisonings by alcohol and
synthetic opioids, primarily Methadone, are
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the leading cause of fatal domestic poisoning
in Ukraine. The health consequences are fatal,
necessitating an in-depth study of methadone-
related poisonings in order to prevent them in
a timely manner. This study is a section of
research work of the State Enterprise
“Research Center of Preventive Toxicology,
Food and Chemical Safety named after
Academician L.I. Medved of the Ministry of
Health of Ukraine” on the topic “Scientific
substantiation of safety for human health of
pesticides and agrochemicals, new technolo-
gies, substances, materials, products, environ-
mental objects, food products and food raw
materials; development of appropriate medical
criteria and indicators (sanitary and epidemio-
logical); sanitary-chemical, toxicological-
hygienic assessment, regulation, rationing”
(state registration number — 0112U001133).
The aim of the study is to determine the fac-
tors that caused the lethal effects of synthetic
opioid poisoning, in order to develop measures
for timely diagnosis, treatment, and prevention.




Materials and methods of research. A cohort
retrospective study of medical data of 1340
patients aged 18—45 years with acute
methadone poisoning treated at the
Toxicology Center in Kyiv in the period 2005—
2019 was performed. All patients were taken to
the toxicology center by emergency medical
teams, in some cases cardiopulmonary resusci-
tation. The previous diagnosis of drug poison-
ing was based on the anamnesis of the disease,
interviewing the patient and their relatives, on
information from the doctor of the emergency
medical team. The final clinical diagnosis of
acute drug poisoning was established in the
hospital on the basis of a comprehensive exam-
ination and laboratory tests. Coding of diag-
noses was carried out according to the
International Classification of Diseases of the
10th revision "Poisoning by drugs and psy-
chodysleptics [hallucinogens]": T40.0-T40.3.
Upon admission to the hospital, the content of
drugs in the urine of patients was carried out
using immunochromatographic analysis, the
minimum concentration for methadone - 300
ng/ml. Clinical research methods were used to
assess the patient's condition, including using
international standardized scales for the sever-
ity of injuries: APACHE IV, Person Severity
Score Poison Severity Score IPCS/EAPCCT
(hereinafter — PSS). Functional research
methods were used: ultrasound examination of
abdominal organs, computed tomography and
nuclear magnetic resonance imaging of the
brain, electroencephalography; radiography of
the chest and extremities; biochemical studies
of blood and urine.

In cases of death of patients, autopsy and
forensic examinations were performed, which
included histopathological examinations of bio-
logical samples (brain, lungs, myocardium, kid-
neys, liver, spleen, lymph nodes, skeletal mus-
cles, etc.) and quantification of toxicants in the
blood, wurine and tissue homogenates.
Quantitative determination of drugs in tissues
was carried out in cases where the patient's stay
in the hospital did not exceed 72 hours. The
amount of methadone (mg/ml) was determined
by chromato-mass spectrometry on an Aligent
6850/5973N (manufacturer — Aligent Techno-
logies, quartz capillary column HP-5MS).

Statistical processing of research results was
performed using the application program
Statistical 12,6 (Windows 10/7): assessment of
the reliability of the difference in indicators in
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the study groups was performed using
Student's t-test with a significance level of p <
0,05; the nature of the correlation between the
parameters was determined by the Pearson
method (r). The research was performed in
accordance with the Helsinki Declaration of
the World Medical Association "Ethical prin-
ciples of medical research with human partici-
pants as an object of study" (1964) and
approved by the local ethics committee [11].

Results of the research. The Kyiv
Toxicology Center (hereinafter — KTC) has
existed since 1986, and it consists of a toxicol-
ogy department with 30 beds, a department of
intensive care and extracorporeal detoxifica-
tion with 6 beds, and a toxicology (chemical-
analytical) laboratory. On average, 2,500 adult
patients with acute poisoning of chemical eti-
ology are hospitalized in the KTC per year,
1,500 patients are provided on an outpatient
basis, round-the-clock telephone consulta-
tions and outpatient visits to other hospitals in
Kyiv are provided. The toxicological laborato-
ry is a specialized chemical-analytical labora-
tory that works around the clock and annually
performs about 25—30 thousand studies of bio-
logical material (blood, urine, gastric con-
tents) for the presence of toxic substances. The
list of chemicals that are subject to chemical
analysis is growing every year in Kyiv. For
example, in the last 10 years, toxicologists have
been paying special attention to synthetic and
semi-synthetic opioids, the variety of which in
chemical composition and specific effects can-
not be compared with traditional opioid drugs.
With the advent of new synthetic opioids, the
number of poisonings associated with the
combined use of opioid drugs of different
groups, pharmaceuticals and ethanol is
increasing. Examining the chemical composi-
tion of the urine of patients admitted to the
KTC in 2019, identified more than 40 groups
of substances that led to poisoning. Drugs were
present in various combinations; psychoactive
substances used mainly to enhance and/or
prolong the narcotic effect; drugs for the
symptomatic treatment of drug addiction and
chronic pain (Fig. 1).

In general, the share of drug poisoning
increased during 1991-2019 from 15% to
42%. Among the drugs belonging to the group
of semi-synthetic opioids, methadone
hydrochloride (hereinafter — MTD) ranks first
in the number of cases of poisoning; among
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Fig. 1. The structure of narcotic and psychotropic substances detected during the chemical-analytical

study at the Kyiv Toxicological Center in 2019.

psychotropic substances, it ranks third, second
only to ethanol and drugs of the benzodi-
azepine group. MTD, as a cause of acute poi-
soning, began to be detected in the examina-
tion of patients since 2005, however, during the
period 2005—2014, the number of MTD poi-
sonings in Kyiv increased 150 times, which was
unprecedented among all poisonings of chem-
ical etiology in Kyiv. Starting from 2015, MTD
poisonings average 15—20% in the overall
structure of acute poisonings (150—185 cases
per year), and by the end of 2019, the total
number of MTD poisonings reached 1340
cases. MTD poisonings have become a real
medical and social problem, which is con-
firmed by the progressive dynamics of the
number of poisonings (Fig. 2).

However, it is not only the progressive
increase in the number of MTD poisonings
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that has caused concern among toxicologists.
Hospital mortality rates in this group of poi-
sonings had significant fluctuations in different
periods of the study (Fig. 3), and the condition
of patients on admission was characterized by
special severity and atypical for opioids clinical
picture, especially in cases of combined MTD
poisoning with ethanol and other psychotropic
substances.

In previous years, deaths from opioid poi-
soning were rare, but with the advent of
methadone, the situation has changed. The
first peak of mortality was observed in the peri-
od 2008—2010 (from 6,25 to 8,33%); the sec-
ond — in 2015-2019 (from 6,4% to 7,82%). A
direct relationship was obtained between the
increase in-hospital mortality and the occur-
rence of combined poisonings: methadone-
ethanol-amphetamines (r = 0,79); methadone-
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Fig. 2. The number of cases of methadone poisoning (n = 1340) according to the Kyiv City Clinical

Emergency Hospital for the period 2005-2019.
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Fig. 3. The number of deaths (n = 38) among patients with acute methadone poisoning according to
the Kyiv City Clinical Emergency Hospital for the period 2005—2019.

ethanol (r = 0,61); methadone-ethanol-ben-
zodiazepines (r = 0,89); methadone-ethanol-
cocaine (r = 0,43). It should be noted that the
combinations of toxic substances are constant-
ly changing, however, in recent years, MTD is
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mainly combined with ethanol, which is found
in concentrations of 0,3—1,7 ppm (%o).
Analyzing the length of stay in the hospital
of 38 dead patients, it was found that 13 people
(34,21%) died within the first 24 hours after
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admission to the hospital; 9 (23,68%) — in the
period of 3-5 days; 13 (34,2%) — after 6 days.
According to the results of forensic medical
examinations, it was found that the causes of
death were: high dose of poison — 14 cases
(36,84%), the presence of comorbidities
10 (26,31%); the presence of complications
13 (34,21%).

All deceased patients were male aged 21—
38 years. The distribution of patients by age,
severity and duration of treatment for mono-
and combined MTD poisonings are presented
in the table.

Among the toxicants identified in the urine
of patients were the following: ethanol —
18 (47,37%), amphetamine — 14 (36,82%),
benzodiazepines — 8 (21,05%), marijuana —
7 (18,42%), ecstasy — 6 (15,79%), other opi-
oids — 5 (13,15%).

The concentration of MTD in the blood
and urine of the dead in mono-poisoning
(blood: 0,13—11,45 mg/ml; urine: 0,71-978,14
mg/ml) and in combined poisoning (blood:
0,93—13,72 mg/ml, urine: 1,43—1211,01
mg/ml did not differ significantly (p > 0,05)
and fluctuated in a fairly wide range.

Simultaneous use of alcohol and synthetic
drugs leads to the formation of a symptom
complex which is manifested by a wider range
of organotoxic manifestations in contrast to
mono-poisoning by opioids, which are charac-
terized by a central depressant effect.

According to the results of the autopsy, it
was found that the most common pathological
syndromes were: toxic hepato-nephropathy —
12 cases (31,57%); long-term soft tissue com-
pression syndrome complicated by acute renal
failure — 10 (26,31%); acute kidney damage —
4 (10,52%); aspiration of gastric contents —
7 (18,42%); prolonged coma syndrome (apal-
lic syndrome) which was observed in 4 cases
(10,52%, or 4,5 cases per 1000 observations);
bilateral bacterial pneumonia was detected in 6
patients (15,79%) (Fig. 4).

CLINICAL TOXICOLOGY

The development of pathological symptoms
and syndromes in patients with MTD poison-
ing was influenced by existing comorbidities,
some of which were diagnosed during treat-
ment, and some — by autopsy.

Clinical trials revealed: viral hepatitis B and
C in 6 patients (15,79%) as a result of long-
term opioid addiction; chronic anaemia (iron
deficiency and mixed) — in 5 patients
(13,15%), which is a manifestation of long-
term intravenous drug use; respiratory diseases
(pneumonia, J17); diseases of the nervous sys-
tem, in particular, toxic polyneuropathy
(G62.2); diseases caused by human immunod-
eficiency virus (HIV, B20—B24); diseases of
the endocrine system (E10—E14). Dissection
results mainly diagnosed diseases of the diges-
tive system, in particular - pancreatitis (K85),
atrophic gastritis and duodenitis (K29); renal
tubulointerstitial diseases (N10—N16); car-
diomyopathy (I42); chronic diseases of the
lower respiratory tract (J40—J47) and other
pathology of internal organs.

Discussion of research results. Combined
poisonings by synthetic opioids, ethanol and
other psychoactive substances are the most
common and most dangerous poisonings reg-
istered in the KTC in recent years. The avail-
ability of illicit MTDs and other narcotics to
drug users increases the number of overdoses
with serious health consequences and places a
significant burden on medical institutions that
provide assistance in poisoning.

The clinical picture of acute poisoning by
synthetic opioids (methadone, heroin, fen-
tanyl, tramadol, etc.) was characterized, first
of all, by the classic triad of symptoms of opi-
oid syndrome: disturbance of consciousness,
myositis, respiratory depression, bradycardia;
also characterized by cerebral edema, vomit-
ing, aspiration of gastric contents. In such
cases, antidote therapy with naloxone
hydrochloride in a dose (0.4—1 mg) sufficient
to achieve clinical effects, namely to awaken

Table
Indicators MonoMTDpoisonin Combined
p g MTDpoisoning P

Number of cases 6 32
Age, years 27,73 £ 6,35 31,51 £ 6,27 p > 0,05
Poison Severity Score

+ +
IPCS/EAPCCT, grade 3,11 £0,24 2,96 £ 0,11 p > 0,05
APACHE 1V, grade 45,31 £ 6,43 48,17 £ 5,16 p > 0,05
Term of treatment, day 3,23 £0,33 5,94 + 1,25 p £0,05
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Fig. 4. The structure of complications among deceased patients with acute MTD poisoning (n = 38)
according to the Kyiv City Clinical Emergency Hospital, 2005-2019.

and restore vital functions, is usually recom-
mended [15]. However, not all synthetic opi-
oids react equally positively to naloxone, so in
MTD poisoning as a result of the introduction
of naloxone hydrochloride may develop pul-
monary edema and cardiac arrest [16, 17].

In combined poisonings, the effect of
naloxone hydrochloride may be negligible, in
which case the main treatment is artificial lung
ventilation, maintenance of cardiovascular
function (heart rate and blood pressure) and
detoxification. Studies of concentrations of
MTD and other xenobiotics in urine and
serum have shown that its levels vary signifi-
cantly depending on the history of the drug,
the function of the hepato-renal, pulmonary
and cardiovascular systems.

In conditions of reduced metabolism
observed in liver dysfunction on the back-
ground of hepatitis, decreased renal clearance
on the background of tubulointerstitial disor-
ders and diabetes, central nervous system dys-
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function after traumatic brain injury or hypox-
ia due to overdose, interaction of opioids and
psychoactive substances. One can expect dif-
ferent variants of drugs interaction when a
concomitantly used drug is an inhibitor or
inducer of the metabolic pathway of a synthet-
ic opioid.

Methadone is converted in the body by the
N-demethylation process using multiple
cytochrome P450 (CYP) enzymes, including
CYP3A4, CYP2B6, CYP2C19, CYP2D6,
CYP2C9 and CYP2C8. Many, but not all, opi-
oids are metabolized through the cytochrome
P450 system, and the presence of other sub-
stances (antivirals, antibiotics, psychotropic
substances, etc.) can significantly alter the
transformation of opioids through the CYP
system [18-20].

CYP3A has been shown to be the most
common metabolic pathway, but many drugs
inhibit or induce this pathway. Most opioids
are converted in the body by cytochrome
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P450, however, CYP3A, CYP2D6 show the
greatest polymorphism, which is of great clini-
cal importance. Opioids that are extensively
metabolized by CYP2D6 can have significant
changes in potency and toxicity due to the
genetic characteristics of a particular person.
Competitive inhibition of the opioid conver-
sion process may also occur. In addition, opi-
oids may potentiate the effects of other CNS
depressants, in particular in combination with

such as alcohol, sedatives, hypnotics,
H1-receptor antagonists, barbiturates or
antipsychotics.

Combined poisoning by synthetic opioids
which developed against the background of
background comorbidities is extremely diffi-
cult to diagnose and treat. The range of target
organs is significantly expanded, there is
simultaneous toxic damage to the kidneys,
liver, myocardium, lung parenchyma and
other organs and systems, depending on the
nature of comorbidities.

It should be noted that synthetic piperidine
opioids, to which MTD belongs, are weak
inhibitors of serotonin reuptake which leads to
an increase in its level. Symptoms of "sero-
tonin syndrome" are manifested in the form of
changes in mental state, autonomic instability,
neuromuscular dysfunction, inhibition of the
function of the organs of the gastrointestinal
tract, etc. [21].

Important is the link between adrenal insuf-
ficiency and the use of MTD which can reduce
the production of adrenocorticotropic hor-
mone over time forming secondary hypoad-
renalism [22], and most opioids with long-
term use can cause hypogonadism with symp-
toms of sexual dysfunction.

Among other hormonal manifestations due
to the action of MTD should be noted hypo-
glycemia [23], which can be critical in combi-
nation with MTD with ethanol. However, there
is no information on the development of hypo-
glycaemia due to the action of other opioids.

In the conditions of polymorbidity and
polymorphism of clinical symptoms the spec-
trum of biomarkers at MTD poisonings con-
siderably expands. In addition to biomarkers
traditional for synthetic opioids (eg, QT pro-
longation), biomarkers are used to character-
ize the degree of metabolic disturbances as a
whole (eg, hepatic oxidative stress biomarkers
showing intracellular pooling of glutathione,
its reduced (GSH) and oxidized (GSSG)
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forms), increased levels of creatine phosphok-
inase (CPK), alanine and aspartate amino-
transferase (AST, ALT), potassium, lactate,
gamma-glutamyl transpeptidase (GGT), alka-
line phosphatase and other organ-specific
enzymes [24, 25].

In particularly severe cases, it is necessary to
use methods of artificial detoxification
(hemodialysis, ultrafiltration, plasmapheresis)
in the first 24-48 hours, which allows to quick-
ly eliminate critical metabolic and electrolyte
disorders, normalize the concentration and
rheological parameters of the blood.

MTD as a synthetic opioid has a low molec-
ular weight of 346 D, a large volume of distri-
bution (4—7 1/kg body weight) and is a
lipophilic substance, so the use of hemodialysis
to reduce the concentration of MTD in the
blood does not give a clinical effect. In mixed
intoxications that are accompanied by changes
in the patient's homeostasis and can lead to
death, hemodialysis is used at low speed with
high permeability dialysis membranes or with
the so-called "high cut-off dialysis mem-
branes", which allow prolonged dialysis (with-
in 4—6 hours) to achieve a significant reduc-
tion in the level of medium molecules and
some other endotoxins in the serum. However,
such dialysis does not affect the concentration
of MTD, benzodiazepines, and some other
drugs in the blood, except ethanol [26, 27]. It
should be noted that the use of hemodialysis in
cases of combined poisoning with synthetic
opioids significantly increases the cost of treat-
ment and creates a significant financial burden
on the budgets of intensive care units.

Conclusion. Acute synthetic opioid poison-
ing is an extremely urgent medical and social
problem that is far from being solved. The
practice of the Kyiv Toxicological Center
proves that in recent years the number of com-
bined poisonings caused by taking illegal (non-
medical) methadone simultaneously with ben-
zodiazepines, amphetamines, other psy-
chotropic substances, and ethanol has signifi-
cantly increased. The variety of narcotic and
psychoactive substances that appear every year
and their relatively easy availability cause atyp-
ical clinical signs and pathological symptoms
in victims, which complicates diagnosis and
treatment.

Today, there is a need to significantly
strengthen the capacity of toxicological labora-
tories of hospitals and forensic bureaus in the




implementation of toxicological analytical
screening with modern high-performance
methods of chromato-mass spectrometry for
the study of new drugs and psychoactive sub-
stances and their biomarkers. It is important for
clinicians and forensic experts to identify both
biomarkers of "exposure” to various substances
and biomarkers of "effect” - their metabolites
and other endogenous compounds.

The constant change in the global synthetic
drug market, where hundreds of different sub-
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HIPHYHUHH T'OCIITAJIBHOI JIETAJIbHOCTI I1PH OTPYE€HHAX, ACOIIIHOBAHHUX
3 METAJIOHOM: AHAJII3 IAHUX KHIBCHKOIO TOKCHKOJIOTTYHOIO I[EHTPY 34 2005-2019 pp
H.B. Kypdins
Hepacasre nionpuemcmeo «Haykosuii yenmp npegeHmugHoi moKcukonoeii, xapuoeoi ma Ximiunoi 6e3nexu
imeni akademixa JI.1. Medseds Minicmepcmea oxoponu 300poé’s Yipainu», Kuie, Yxpaina

PE3IOME. Mema. Haykosuii inmepec 00 ompyeHb CUHMemu4HUMU Onioidamu, 30Kpema mMemadoHoM, 00yMoeeHuUll 3HAYHUM
30iabuienHam ixnvoi Kinvkocmi 6 M. Kuesi 3a ocmanni 15 poxie ma gamanvrumu nacriokamu. Mema docaiocenns — 3’acysans
NPUMUH CMEPMEAbHUX OMPYEHb, ACOUILI0BAHUX 3 MEMAOOHOM, 4 MAKONC BUSHAUEHHS 3aX00i8 IXHb020 NONEPeONCeHHS.

Mamepiaau ma memoou. [Iposedero kocopmuuii pempocneKxmusruil ananiz meduunux oanux 1340 nayicnmie 3 ompyennamu mema-
0oHoM, wio Aikyeaaucs 8 mokcukonoeiunomy yenmpi m. Kuesa npomseom 2005—2019 pp.; y momy uucai 38 aemanvhux eunadkis.
Pesyavmamu. [Tumoma saea HapKomuyHUX ompyerb, wo peecmpyromocs 6 Kuigcokomy mokcukonoeinomy uenmpi 3a ocmanni 30 pokis,
spocaa 3 15% do 42%. Ileputy n’samipKy ceped napkomukie ma ncuxomponnux pewogun y 2019 poyi cmanosuau: bensodiazeninu,
memadon, bapbimypamu, amgpemanmin i mapuxyana. Kiaviicmo ompyens memadorom sa 2005—2014 pp. sbinvwusacs y 150 pasie.
IXHS OCHOBHA NPUMUHA — BICUBAHHS HEeAe2ANbHO20 MemadoHy. Bemanoeneno Gesnocepedniii 36930k 3p0CMAHHS NOKA3HUKA 20CHi-
ManbHOI AeManbHOCMI i3 NOSIBOI KOMOIHOBAHUX OMPYEHb: Memadon-emanoa (r = 0,79); memadon-emaror-ampemaminu (r = 0,69);
Memadon-emanon-6enzodiazeninu (r = 0,61); memadon-emanon-koxain (r = 0,43). 3a pesyaomamamu cy0oeo-meduunux 0ocnio-
Jcenv y 38 nauicnmis, nomepaux yHacaidok ompyeHb MemadoHOM, UsABAeHi: MOKCUYHa eenamo-Hegponamis — 12 eunaokie
(31,57%); cundpom mpusanoi komnpecii m’axux mxanun — 10 (26,31%); eocmpe nowkoducerns nupok — 4 (10,52%); acnipauis
wnynkoeoeo emicmy — 7(18,42%); ananiunuii cunopom — 4 (10,52%). Iliomeepoacero npsamuii 6naue noaimopoioHocmi Ha Aemans-
Hicmb, wo 00TPYHMO8Ye HeoOXIOHICMb 3aCMOCYBAHHS NEPCOHIpIK08aH020 nidxody 0o iHmeHCU8HOT mepanii.

Bucnosxu. Cooeodni 6 Yikpaini kombiHo8ani ompyeHHA HeaeeaabHUM MemadoHOM € HAUNOWUPeHIUUM BUOOM HAPKOMUYHUX
OMPYEHD, WO MAIONb MANCKUL nepebie ma nompelyioms mpuean02o ma cKAaoHoeo AKY8aHHs.

Karouogi caosa: 2ocmpi ompyenus, MemaodoH, KOMOIHOBAHI OMPYEHHS, ACHANbHICHIb.

HIPHYHUHBI TOCITUTATbHOH JETAJIbHOCTH ITPH OTPABJIEHHAX, ACCOIJHHPOBAHHBIX C METAJJOHOM:
AHAJIN3 JIAHHDBIX KHEBCKOIO TOKCHKOJIOTHYECKOIO ITEHTPA 34 2005—2019 22
H.B. Kypouas
Tocydapemeennoe npenpusimue «Hayunolii yenmp npeeeHmugHoll MOKCUK0AORUU, RUWEBOU U XUMUYECKOL 0e30nACHOCHU
umenu axademuxa JI. M. Medeeos Munucmepcmea 30pasooxpanenus Ypaunv, e. Kues, Yxpauna

PE3IOME. Ileav. Hayunbiii unmepec Kk ompagaeHusM CuHmemueckumu Onuouoamu, 8 4acmnocmu MemacdoHoM, 00YcA081eH 3HAUU-
menbHbIM yeeauverHuem ux koauvecmea 6 Kuese 3a nocnednue 15 anem u gpamanshoimu nocaedcmeusmu. Lleavro uccaedosanus
A6A5eMCSL GbISAICHEHUE NPUMUH CMEPMENbHbIX OMPABACHULL, ACCOUUUPOBAHHBIX C MEMAOOHOM U OnpedeneHue Mep Ux npeoynpelcoeHus.
Mamepuaavt u memoodst. I[Iposeder koeopmubiii pempocneKmusHblil aHau3 MeouyuHckux danuoix 1340 nayuenmos ¢ ocmpuimu
OMPABACHUSIMU MemAadoHOM, NPOXOOUBUIUX AedeHlUe 8 moKcuKoaoeudeckom yenmpe e. Kuesa 6 2005-2019 ee.; 6 mom uucne 38
NeMANbHBIX CAYHAes.

Pesyabmamot. YoenvHolii 6ec Hapkomuueckux ompagaenuil, pecucmpupyemvix 6 Kuesckom mokcukono2u4eckom yenmpe 3a noceo-
Hue 30 aem, gvipoc ¢ 15% do 42%. Ilepsyio namepky cpedu HapKOMUK08 u ncuxomponHvix eeujecme 6 2019 200y cocmasunu: ben-
300uasenunsl, Memaoox, bapoumypamot, amgpemamur u mapuxyaua. Koauuecmeo ompagaenuii memadonom 3a 2005-2014 ee. 603-
pocao 6 150 pas. OcHosHas npuuna ompagaeHuil — ynompebaerue HeaeeaavHo2o memadoua. I[lonyyena npamas cés3v mescdy noka-
3amenem NemanbHOCMuU U nosieaeHueM KOMOUHUPOBAHHbIX OmpasaeHuil: Memado-amanon (r = 0,79) memadon-amanon-amgpema-
munvt (r = 0,69) memadon-3marnon-6enzoduazenunst (r = 0,61) memadon-smanon-koxaun (r = 0,43). Ilo pesyamamam cydebro-
MeOuyunckux uccaedoganuil y 38 nayuenmos, ymepuiux 6caedcmeie ompasaeHui MemadoHom, 00HAPYICeHbl: MOKCUHeCKds eend-
mo-Heghponamusi — 12 cayuaes (31,57%); cundpom daumenvroii Komnpeccuu msexux mixanei — 10 (26,31%); ocmpoe nospeicde-
Hue nouex — 4 (10,52%); acnupayus xceaydournoeo codepyucumoeo — 7 (18,42%); anasnuveckuii cunopom — 4 (10,52%).
Tloomeepaicdeno npsmoe eausHue NOAUMOPOUOHOCIU HA AeMANbHOCHb, YO 000CHOBbIBACM HEOOX00UMOCMb NPUMEeHEeHUS NePCOHU-
puuyuposanoeo nooxo0a k UHMeHCUBHOI mepanuu.

Bui600bt. Ceco0ns 6 Ykpaune KoMOUHUPOBAHHble OMPABACHUS HEAC2ANbHIM MeMAJOHOM A8AIIOMCS Haubdosee pacnpocmpaHeHHbIM
BUOOM HAPKOMUECKUX OMPAGACHUIL, XAPAKMEPUIYIOMCS MANCEAbIM MedeHueM U mpeoyiom OAUMenbHo20 U CAONCHO20 AeHeHUS.
Karouesvte caosa: ocmpoie ompasaenust, MemaooH, KOMOUHUPOBAHHbIE OMPAGACHUS, NeMANbHOCHTb.
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