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Abstract

Introduction: Rhabdomyolysis is characterized by a muscle injury that leads to the release of intracellular muscle contents/constituents
into the systemic circulation.

Aim: We examined the association between the severity of the clinical presentation and creatinine phosphokinase values in patients with
rhabdomyolysis acutely intoxicated with psychotropic and chemical substances.

Materials and methods: This clinically controlled prospective study included 140 patients with rhabdomyolysis hospitalized at the
University Clinic of Toxicology in 2019. They were divided into two groups by the substance used for intoxication (psychotropic or
chemical).

Results: On the third day of hospitalization, we found a significant association between the type of intoxication and the degree of
rhabdomyolysis according to the poisoning severity score (p=0.0256). The significance was due to intoxications with neuroleptics - 50%
(n=6), anticonvulsants — 20% (n=1), antidepressants — 16.67% (n=2), heroin - 25% (n=1), and methadone - 54% (n=6). According to
the poisoning severity score, the majority of intoxicated patients with chemical substances — other gases 100% (n=1), and those intoxi-
cated with psychotropic substances - methadone 46.67% (n=7), neuroleptics 42.67% (n=5), heroin 40% (n=2), antidepressants 8.33%
(n=1), had severe rhabdomyolysis. In psychotropic intoxications, creatine kinase had a significant linear positive weak correlation with
mortality (p=0.0234).

Conclusions: Rhabdomyolysis and its clinical symptoms and signs were significantly more common in patients intoxicated with psy-
chotropic substances compared to chemical intoxications. Intoxicated patients with psychotropic substances had more severe rhabdo-
myolysis on the third day of hospitalization. In psychotropic intoxication, with increasing creatine kinase level on the first day there was
a significant increase in mortality.
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INTRODUCTION

Rhabdomyolysis is characterized by muscle injury that leads
to the release of intracellular muscle contents/constituents
into the systemic circulation. Muscle injuries from any cause
can lead to rhabdomyolysis, and hence, there are numerous
causes including trauma or muscle compression as well as
non-traumatic causes.!!! Many cases of rhabdomyolysis are
not detected; the exact incidence of rhabdomyolysis is un-
known, and very mild cases of rhabdomyolysis tend to go
unrecognized. Poisoning has been known as a major cause
for emergency department (ED) admission in developing
countries and is responsible for a considerable rate of mor-
bidity and mortality.l! It could be followed by various com-
plications such as rhabdomyolysis.>! More recently, 81% of
cases of rhabdomyolysis have been due to the use of drugs
and alcohol.) Drug-induced rhabdomyolysis can be divid-
ed into primary and secondary myotoxic effects. Primary
toxic-induced rhabdomyolysis is caused by direct damage
to the myocyte function and integrity. The secondary effects
of toxins are due to certain predisposing risk factors such
as local compression of muscles during coma, prolonged
seizures, trauma, and metabolic abnormalities.*! The clas-
sic presentation of this condition is muscle pain, weakness,
dark tea-colored urine (pigmenturia), and a marked eleva-
tion of serum creatine kinase (CK) five to ten times above
the upper limit of normal serum levels."!

AIM

The aim of this study was to determine the association be-
tween the severity of the clinical presentation and creatinine
phosphokinase values in rhabdomyolysis patients acutely
intoxicated with psychotropic and chemical substances.

MATERIALS AND METHODS

Materials

This was a clinically-controlled prospective study. It in-
cluded 140 patients with rhabdomyolysis divided into two
groups by the substance they used for intoxication (psycho-
tropic or chemical). The patients were hospitalized at the
University Clinic of Toxicology in Skopje in 2019. Rhab-
domyolysis was defined as creatine phosphokinase (CK)
>250 U/L. We included adult patients >18 years of age with
rhabdomyolysis, acutely intoxicated with psychotropic
and chemical substances in the first 48 hours. We exclud-
ed patients with rhabdomyolysis caused by muscle trauma
as a result of a traumatic incident, myocardial infarction,
cerebral vascular infarction, or cerebral hemorrhage, and
chronic renal disease. The study was approved by the Eth-
ics Committee of the Faculty of Medicine, Ss. Cyril and
Methodius University in Skopje.

Methods

According to the Poison Severity Score (PSS) based on CK
values, all patients with rhabdomyolysis were divided into 3
groups: a) those with mild rhabdomyolysis (mild pain and
tenderness, and CK>250-<500 U/L; b) those with mod-
erate rhabdomyolysis (pain, rigidity, cramps, and fascicu-
lation, CK>1,500-<10,000 U/L); and ¢) those with severe
rhabdomyolysis (intense pain, extreme rigidity, extensive
cramping and fasciculation, rhabdomyolysis with com-
plications, CK>10,000 U/L, compartment syndrome). We
analyzed both groups of patients with psychotropic and
chemical intoxications, according to PSS, at 1, 3, and 5 days
during hospitalization.

Statistical analysis

The data obtained in the study were analyzed using SPSS,
version 22.0. The chi-square and Fisher’s exact tests were
used to determine the association between certain features
in the group of subjects. Mann-Whitney U test were used
to compare average values according to distribution. Values
of p<0.05 were considered statistically significant.

RESULTS

During the study period, 1446 patients with a diagnosis
of intoxication were treated at the University Clinic of
Toxicology in Skopje. Of these patients, 140 had rhabdo-
myolysis. Intoxication with psychotropic substances had
96 (68.6%) patients with rhabdomyolysis, while 44 (31.4%)
had intoxication with a chemical substance. Intoxications
with psychotropic substances were significantly more fre-
quent than the intoxications with chemical substances
(difference 37.14%, 95% CI (25.7, 47.2); x*=38.485; df=1;
p<0.001). Male versus female ratio in the group with psy-
chotropic intoxications was 71 (74%) vs. 25 (26%), while
in the group with chemical intoxications 34 (77.3%) vs.
10 (22.7%). There was no significant association between
the gender of patients with rhabdomyolysis and the type
of intoxication (Pearson chi-square test=0.177; df=1;
p=0.674). In the group with psychotropic or chemical
intoxications, the average age of patients with rhabdo-
myolysis was 39.2+13.4, with min/max 18/73 years vs.
46.9+15.2, with min/max 18/80 years, respectively. Fifty
percent of patients in the group with psychotropic in-
toxications were under the age of 38 for median IQR=38
(29-45), while in the group with chemical intoxications
50% were under the age of 52 for median IQR=52 (36-
59). The analysis showed significantly older patients in
the group with chemical intoxications than in the group
with psychotropic intoxications (Mann-Whitney U test:
Z=-2.883; p=0.004).

According to PSS, on the first day there were patients
with mild, moderate, and severe rhabdomyolysis as fol-
lows: a) whole sample - 97 (69.28%), 27 (19.29%), and 16
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(11.43%), respectively; b) psychotropic intoxications — 61
(63.54%), 20 (20.83%), and 15 (15.63%), respectively; and
¢) chemical intoxications — 36 (81.82%), 7 (15.91%), and 1
(2.27%), respectively. On the first day of hospitalization,
we found no significant association between the type of
intoxication and degree of rhabdomyolysis according to
PSS score (Fisher exact test: p=0.133). According to PSS,
on the third day there were patients with mild, moder-
ate and severe rhabdomyolysis as follows: a) whole sam-
ple — 39 (45.3%), 30 (34.9%), and 17 (19.8%), respectively;
b) psychotropic intoxications 23 (40.4%), 18 (31.6%), and
16 (28.1%), respectively; and c) chemical intoxications
16 (55.2%), 12 (41.4%), and 1 (3.6%), respectively. On the
third day of hospitalization, we found a significant as-
sociation between the type of intoxication and degree of
rhabdomyolysis according to PSS score (Fisher exact test:
p=0.026). The probability of severe rhabdomyolysis on the
third day was 10,927 times (OR=10,927, 95% CI 1.37, 87.17)
(p=0.006) significantly higher in patients with psychotro-
picintoxications than in those with chemical intoxications.
Additional analysis made on the third day showed that
this significance was due to intoxications with neurolep-
tics — 6 (50%), anticonvulsants — 1 (20%), antidepressants
- 2 (16.67%), heroin - 1 (25%) and methadone - 6 (54%).
According to PSS, on the fifth day, there were patients with
mild, moderate and severe rhabdomyolysis as follows: a)
whole sample - 26 (57.8%), 16 (35.6%), and 3 (6.7%), re-
spectively; b) psychotropic intoxications - 14 (48.3%), 12
(41.4%), and 3 (10.3%), respectively; and ¢) chemical in-
toxications — 12 (75%), 4 (25%), and 0 (0.0%), respective-
ly. On the 5th day of hospitalization, we found no signif-
icant association between the type of intoxication and the
status of mild/moderate rhabdomyolysis according to
PSS score (Fisher exact test: p=0.157). Severe rhabdomy-
olysis according to PSS score was found in three patients
with psychotropic intoxication and in none with chemical
intoxication (Table 1).

Rhabdomyolysis in Acutely Intoxicated Patients

In all patients with rhabdomyolysis, we performed an
analysis according to PSS and etiological cause of intoxi-
cation on the first day of hospitalization (Table 2). The
analysis showed that most patients with severe rhabdomy-
olysis were intoxicated with chemical substances — other
gases — 1 (100%), psychotropic substances - methadone -
7 (46.67%), neuroleptics — 5 (42.67%), heroin - 2 (40%),
antidepressants -1 (8.33%). Moderate rhabdomyolysis was
observed due to intoxication with psychotropic substances;
antiparkinsonian drugs - 1 (50%), heroin - 2 (40%), meth-
adone - 6 (40%), ethyl alcohol - 3 (20%), anticonvulsants
-1(16.67 %), antidepressants — 2 (16.67), benzodiazepines
-3 (15%), carbon monoxide (CO) - 3 (42.86%), neurolep-
tics — 1 (8.33%), in the group of intoxication with chemical
substances moderate rhabdomyolysis was present; mush-
rooms — 1 (33.33%), corrosives -2 (16.67%), pesticides - 1
(6.67%). Mild rhabdomyolysis was found in intoxication
with psychotropic substances; amphetamines - 4 (100%),
cocaine - 1 (100%), tramadol - 3 (100%), other drugs - 2
(100%), cannabis - 1 (100%), others — 1 (100%), benzodi-
azepines - 17 (85%), anticonvulsants — 5 (83.33%), ethyl
alcohol -12 (80%), antidepressants — 9 (75%), neuroleptics
- 6 (50%), heroin - 1 (20%), methadone - 2 (13.33). In
the group of chemical intoxications, rhabdomyolysis was
found in gasoline — 2 (100%), ethylene glycol - 1 (100%),
pesticides — 14 (93.33%), corrosives — 10 (83.33%), mush-
rooms - 2 (66.67%), carbon monoxide - 4 (57.14%). The
distribution of patients with rhabdomyolysis according to
PSS and etiological cause on the first day of hospitalization
is given in Table 2.

Patients in both groups according to type of intoxica-
tion, psychotropic or chemical, were analyzed for clinical
symptoms at admission (muscle pain, muscle weakness,
and colored urine) (Table 3).

Out of the total number of patients, muscle pain was
present in 15 (10.7%) patients with rhabdomyolysis, 12
(12.5%) in those intoxicated with psychotropic substanc-

Table 1. Patients with rhabdomyolysis according to Poison Severity Score and type of intoxication at three time points

Type of intoxication

Poison Severity Score Psychotropic Chemical Total 4
N (%) N (%) N (%)

Mild 61 (63.54) 36 (81.82) 97 (69.28)

1 day Moderate 20 (20.83) 7 (15.91) 27 (19.29) Fisher exact test: p=0.133
Severe 15 (15.63) 1(2.27) 16 (11.43)
Mild 23 (40.4) 16 (55.2) 39 (45.3)

3 day Moderate 18 (31.6) 12 (41.4) 30 (34.9) Fisher exact test: p=0.026*
Severe 16 (28.1) 1(3.6) 17 (19.8)
Mild 14 (48.3) 12 (75.0) 26 (57.8) .

5 day Moderate 12 (41.4) 4(25.0) 16 (35.6) g;férmeiizizt 0157
Severe 3(10.3) 0 (0.00) 3(6.7)

* significant at p<0.05
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Table 2. Distribution of patients with rhabdomyolysis according to Poison Severity Score and etiological agent on the first day of hos-

pitalization
. Poison Severity Score - PSS
fgtlelzi(s)glcal Mild Moderate Severity Total
N (%) N (%) N (%)
1 Benzodiazepine 17 85.00 3 15.00 0 0.00 20
2 Antipsychotic 6 50.00 1 8.33 5 42.67 12
3 Anticonvulsants 5 83.33 1 16.67 0 0.00 6
4 Antidepressants 9 75.00 2 16.67 1 8.33 12
5 Antiparkinsons 1 50.00 1 50.00 0 0.00 2
6 Other medication 2 100.00 0 0.00 0 0.00 2
7 Pesticides 14 93.33 1 6.67 0 0.00 15
8 Corrosive agents 10 83.33 2 16.67 0 0.00 12
9 Heroin 1 20.00 2 40.00 2 40.00 5
10 Methadone 2 13.33 6 40.00 7 46.67 15
11 Amphetamine 4 100.0 0 0.00 0 0.00 4
12 Cocaine 1 100.0 0 0.00 0 0.00 1
13 Ecstasy - - - - - - -
14 Tramadol 3 100.0 0 0.00 0 0.00 3
15 Ethyl alcohol 12 80.00 3 20.00 0 0.00 15
16 Mushrooms 2 66.67 1 33.33 0 0.00 3
17 Carbon monoxide 4 57.14 3 42.86 0 0.00 7
18 Petroleum distillate 0 0.00 0 0.00 1 100.0 1
19 Gasoline 2 100.0 0 0.00 0 0.00 2
20 Ethylene glycol 1 100.0 0 0.00 0 0.00 1
21 Others 1 100.0 0 0.00 0 0.00 1
22 Cannabis 1 100.0 0 0.00 0 0.00 1
Total 98 70.0 26 18.57 16 11.43 140 (100%)
Table 3. Patients with rhabdomyolysis by type of intoxication and clinical symptoms
Type of intoxication
Clinical symptoms Psychotropic Chemical Total p
N (%) N (%) N (%)
no 84 (87.50) 41 (93.18) 125 (87.29)
Muscle pain Fisher exact test: p=0.313
yes 12 (12.50) 3(6.82) 15 (10.71)
no 83 (86.46) 40 (90.91) 123 (87.86)
Muscle weakness Fisher exact test: p=0.454
yes 13 (13.54) 4(9.09) 17 (12.14)
no 83 (86.46) 44 (100) 127 (90.71)
Pigmented urine
yes 13 (13.54) 0 (0.00) 13 (9.29)

* significant for p<0.05

es, and in three patients (6.82%) intoxicated with chemical
substances (Table 3). The analysis showed no significant
association between muscle pain and type of intoxication
(Fisher exact test: p=0.313).

We registered muscle weakness in 17 (12.1%) patients
with rhabdomyolysis (Table 3). According to the type of

intoxication, we noticed the presence of muscle weakness
in 13 (13.5%), 4 (9.1%) of those intoxicated with psycho-
tropic, chemical substances, without significant association
between muscle weakness and type of intoxication (Fisher
exact test: p=0.454).

Mortality (Mt) was registered in 13 (9.3%) patients with
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rhabdomyolysis, of which 3 (23.1%) with psychotropic
intoxication and 10 (76.9%) with chemical intoxication.
The analysis indicated a significantly lower mortality in
psychotropics compared to chemical intoxications (differ-
ence 46.1%, 95% CI 28.7, 59.8; x?=27.137; df=1; p<0.001).

DISCUSSION

The severity of rhabdomyolysis (mild, moderate, and se-
vere) was determined using the Poisoning Severity Score
(PSS), with CK as the primary parameter in patients intoxi-
cated with psychotropic/chemical substances. Psychotropic
intoxications were present in 64.58% vs. 19.79% vs. 15.63%,
and chemical intoxications in 79.55% vs. 15.91% vs. 4.55%
of patients, respectively. In the study of Jankovi¢ et al.,
most of the patients were in the first group with mild, and
the least in the group with severe rhabdomyolysis, which
was in accordance with our results./®! In the Eizadi-Mood
et al. study, most of the patients who arrived in a coma,
depending on the CK value, were in the group with mod-
erate (55%), and the least (20%) in the group with severe
rhabdomyolysis.l”! Certain differences found between their
and our study may be due to our criterion in the selection
of patients acutely intoxicated with rhabdomyolysis.

In the group of psychotropic intoxications, rhabdomy-
olysis was most often present in intoxications with ben-
zodiazepines, which according to PSS were present in the
groups with mild and moderately increased CK values.
Benzodiazepines cause rhabdomyolysis as a result of pro-
longed immobility in prolonged disturbance of conscious-
ness, leading to local compression and muscle ischemia.!®!
Ethyl alcohol intoxications were also present in the group
with mild and moderate rhabdomyolysis. Ethyl alcohol can
cause rhabdomyolysis through its direct toxic effects and
through side effects related to altered mental status, im-
paired consciousness, and coma, with prolonged immobili-
zation and muscle compression.[°! Patients intoxicated with
selective serotonin reuptake inhibitors were more common
in the mild group compared with the moderate rhabdo-
myolysis group. Rhabdomyolysis in these patients occurs
secondary to prolonged immobilization, convulsions, se-
rotonin toxicity, and hyperthermia.l'®!!l Patients suffering
from severe agitation, excessive muscle activity, or hyper-
thermia as a result of amphetamine and cocaine abuse are
at risk of developing rhabdomyolysis.['>!3] Such patients
in our study were in the group with mild rhabdomyolysis.
Patients with tramadol overdose were also in the group
with a mild increase in CK. Rhabdomyolysis in these in-
toxications occurs through a combination of mechanisms,
prolonged immobilization (due to CNS depression), and
neuromuscular excitability (serotonin syndrome).

In the group of chemical substances, the most common
were those of poisonings with corrosive agents. According
to PSS, they were more prevalent in the group with mild
to moderate CK values. Rhabdomyolysis in these poison-
ings was probably due to the release of this enzyme from

Rhabdomyolysis in Acutely Intoxicated Patients

the damaged muscles of the digestive tract. An increase
in CK, mainly with a mild level, was observed in pesticide
poisonings, the most common of which was organophos-
phate poisoning. Organophosphates with CNS toxicity lead
to central respiratory depression, agitation, tonic-clonic
convulsions, and coma. Muscle damage is also caused by
muscle fasciculations caused by the toxic effect of OFS on
the neuromuscular junction. Patients intoxicated with CO
were in the group with mild to moderate rhabdomyolysis.
Carboxyhaemoglobin disrupts the tissues’ oxygen supply,
leading to muscle ischemia and skeletal muscle necrosis.
Mild increases in CK were observed in fungal poisonings
with the Amanita phaloides species. Elevated CK values in
these poisonings are likely to be part of the severe clinical
presentation.

According to our analysis, the most common opioid
triggers for rhabdomyolysis were methadone and heroin.
According to the level of CK, all three groups included
patients with methadone and heroin overdoses, and the
largest number was in the group with severe rhabdomy-
olysis. A methadone overdose can lead to profound CNS
depression or coma, with prolonged immobility, leading to
ischemia caused by skeletal muscle pressure, resulting in
muscle breakdown.!'*15] Complications of prolonged im-
mobilization in heroin overdose include hypothermia, skin
necrosis, compartment syndrome, and rhabdomyolysis.!'®!

We found that the highest CK value was due to meth-
adone overdose of 129077 U/L in the psychotropic intox-
ication group versus 45404 U/L in the case of intoxication
with other gases in the chemical group. Extremely high CK
levels (100,000 U/L or higher) have been reported in pa-
tients overdosed on methadone, heroin, or morphine.!”:%)
In the study of Taheri et al., the highest value of this serum
marker was 34,000 U/L!"”), and in the Melli et al’s study -
250,000 U/L2Y). In a retrospective study, the most common
cause of severe rhabdomyolysis was prolonged immobiliza-
tion due to substance abuse.l?!! The study of Laprin et al.
showed severe rhabdomyolysis to be a common complica-
tion in 11.7% of opiate overdose patients.[?? According to
our analysis, the reason for severe rhabdomyolysis was the
poisoning with antipsychotics and tricyclic antidepressants.
Rhabdomyolysis after overdose with an antipsychotic drug
may occur as a consequence of prolonged immobility, ex-
cessive muscle rigidity, or activity or convulsions.!?>?*/ One
patient had neuroleptic malignant syndrome (NMS) in the
severe RM group. NMS may be associated with excessive
muscle activity or rigidity followed by an increase in serum
CK levels.?>) Rhabdomyolysis is one of the diagnostic crite-
ria for NMS. In tricyclic antidepressant (TCA) poisoning,
rhabdomyolysis occurs in patients with prolonged coma-re-
lated immobilization, excessive muscle activity/convulsions,
or hyperthermia.l?®! In the group of intoxication with chem-
ical substances, the causes of severe rhabdomyolysis are oth-
er gases. The cause of rhabdomyolysis in these intoxications
is prolonged immobilization and convulsions.?”!

According to our analysis, 10.7% of patients with rhab-
domyolysis, 12.5% of those intoxicated with psychotropic
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substances, and 6.82% of those intoxicated with chemical
substances were with muscle pain. No significant associa-
tion was found between muscle pain and the type of intoxi-
cation. Muscle weakness was registered in 12.1% of patients
with rhabdomyolysis. The presence of muscle weakness
was observed in 13.5%, i.e., 9.1% of those intoxicated with
psychotropic, i.e., chemical substances, without significant
association between muscle weakness and type of intoxi-
cation. Pigmented urine was present in 13.5% of patients,
all from the group with rhabdomyolysis after intoxication
with psychotropic substances. We did not register the
presence of pigmented urine in any of the patients with
rhabdomyolysis due to chemical intoxication. The clinical
symptoms of muscle pain, muscle weakness, and pigment-
ed urine, according to our analysis, were more common in
the group intoxicated with psychotropic substances. These
results showed that a small percentage of patients with
rhabdomyolysis developed clinical signs, indicating po-
tential oversights that may be made during the admission
triage of these patients. According to some authors, 12% of
patients with rhabdomyolysis had muscle weakness, 8.33%
had myalgia, and 29.16% myoglobinuria.[?®! The reason for
the lower prevalence of muscular symptoms and signs can
be explained by the disturbance of consciousness in acutely
intoxicated patients with rhabdomyolysis.

CONCLUSIONS

Rhabdomyolysis was significantly more common in pa-
tients intoxicated with psychotropic substances compared
to chemical intoxications. Those intoxicated with psycho-
tropic substances had more severe rhabdomyolysis on
the third day of hospitalization. Creatine kinase has been
shown to be the best marker for the diagnosis and prompt
treatment of rhabdomyolysis in patients intoxicated with
psychotropic or chemical substances. Clinical symptoms
and signs of rhabdomyolysis were not present in all intoxi-
cated patients but were more common in the group intoxi-
cated with psychotropic substances.

Limitation

The generalizability of the results may be limited because
this study included only patients who came to our Clinic.
Since some of our patients were unconscious at admission,

obtaining a reliable history of symptoms and assessment of
signs was very difficult.
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Pe3tome

BBefieHne: PabnoMionns xapakTepusyeTcs HOBPEKAEHEM MbIIIL, KOTOPOe IPMBOAUT K BBICBOOOX/IEHIIO BHY TPUK/IETOYHOTO MBI-
IIEYHOTO CONEP>KMMOr0/KOMIIOHEHTOB B CUCTEMHBII KPOBOTOK.

Lienb: V3y4nTs CBA3b MEXAY TXKECTHIO KIVHIIECKOI KAPTIHBI 1 [TOKa3aTe/sAMI KpeaTnHNH(OCHOKIMHA3bL Y 60IBHBIX pabfoOMUOIN-
30M, HaXOAAIIMXCA B COCTOSAHUM OCTPOJ MHTOKCUKALIMY IICMXOTPOIMHBIMY U XMMUYECKVIMY Bell[eCTBaMIL.

MaTeleaﬂbl N MeToabl: B [AaHHOE€ KIIMHNYECKM KOHTPOIMPYEMO€E ITPOCIEKTNBHOE NCCIENOBaHIE 661710 BK/II04eHO 140 IIAaIIMEHTOB C
pa6,l:[0MI/IOTII/130M, rocnmTann3npoBaHHbIX B YHI/IBepCI/ITeTCKOf/I TOKCUKOJIOIMYecKoit kiuHuke B 2019 1. OHu Obiin pa3nenenbl Ha nBe
T'PYIIIbI 110 BEMECTBY, ICIIOIb30BAHHOMY II/I1 MHTOKCUKaLI U (HCI/IXOTPOHH])IC nnmm XI/IMI/I‘{CCKI/IC).

Pe3ynbratbl: Ha 3-i1 feHb rocMTanM3anuy BEIABIEHA JOCTOBEPHAS CBA3b MEXK/IY BUIOM MHTOKCUKALVIN U CTETIEHBIO paboMyonmsa
IO LIKajIe OLeHKM TsDKecTy orpasieHus (p=0.0256). 3HaunMocTb 06yC/IOB/IEHa MHTOKCUKALIMAMY HeiiposienTukamu — 50% (n=6),
aHTMKOHBYIbcaHTaMu — 20% (n=1), aHTupenpeccanTamu — 16.67% (n=2), repouroM — 25% (n=1), MeTafioHoM — 54% (n=6). ITo mxae
OLIEHKY TSDKECTV OTPaB/IeHMA OONBIINHCTBO OO/MBHBIX B COCTOSHMM MHTOKCUKALIMY XMMWYECKUMI BellleCTBAMU — [IPYTUMMMU Ta3aMu
100 % (n=1), ICMXOTPOIHBIMY BelljeCTBAMI — MeTafoHOM 46.67 % (n=7), Hertponentukamu 42.67 % (n=5), repourom 40% (n=2),
aHTuaenpeccantamu 8.33% (n=1), umenu TsOKENDI pabgomuonus. IIpy MCUXOTPOIHBIX MHTOKCUKALMAX KpeaTMHKIMHA3a MMeIa J10-
CTOBEPHYIO IMHEIHYIO IIONIOXXNUTENbHYIO CTTabyI0 KOPPEJIALMNIO CO CMePTHOCTBIO (p=0.0234).

3akntoueHne: PabgomMmonns, ero KIMHINYeCKNe CYMIITOMBI I IIPM3HAKY JOCTOBEPHO Yallle BCTPEYaTUCh Y OOIbHBIX, HAXOMAIUXCS B
COCTOSTHUM VHTOKCUKALMM IICUXOTPOIHBIMM BELIECTBAMY, 110 CPABHEHMIO C XUMUYECKUMI MHTOKCUKALVSAMI. Y GOTIbHBIX B COCTOS-
HUY MHTOKCUKALIMY IICUXOTPOMHBIMY BEIlleCTBAMMU HA TPETHUIL leHb TOCIIUTAIN3ALUN OTMEYAICs 60ee BhIPaXKEHHBIN Pab[oMIoNn3.
[Tpu ICMXOTPONHONM MHTOKCUKALMY IIPY MTOBBIIIEHUM YPOBHS KPEaTUHKMHA3DI B IIEPBbIe CYTKM OTMEYaI0Ch 3HAYUTEIbHOE YBeIude-
HIl€ CMEPTHOCTM.
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