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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Rhabdomyolysis is a syndrome of disintegration in skeletal 
muscle, which results in the release of large amounts of toxic 
components from the plasma cell into the muscle. The etiology 
of skeletal muscle injuries is quite different, excessive stress 
and ischemia, genetic defects, as well as direct toxic or physi-
cal damage [1]. In the past, the most common causes of acute 
rhabdomyolysis were crush injuries during war and crush in-
juries during natural disasters [2]. More recently 81% of cases 
of rhabdomyolysis are due to the use of drugs and alcohol [3]. 
Rhabdomyolysis due to medications can be divided into primary 
and secondary myotoxic effects.

Primary toxic induced rhabdomyolysis is caused by direct 
damage to myocyte function and integrity. The secondary ef-
fects of toxins are due to predisposing risk factors such as lo-
cal compression of muscles during coma, prolonged seizures, 
trauma, and metabolic abnormalities [3]. The clinical picture of 
rhabdomyolysis can be presented with muscle weakness as well 
as with a fulminant life-threatening acute kidney injury. The 
classic symptom triad is injury to skeletal muscle, pigmented 
urine, and some aspects of renal dysfunction [4]. The diagnosis 
of rhabdomyolysis is based on clinical features and laboratory 
findings, such as myoglobinuria, serum creatine kinase levels, 
high levels of lactate dehydrogenase, aspartate and alanine ami-
notransferase, phosphates and potassium; initially low serum 
calcium concentration [5]. Serum levels of CPK (creatinine 
phosphate kinase) gradually increase during the first 12 hours 
of rhabdomyolysis, peak within 3-5 days, and return to normal 
after 6-10 days [6]. For the rhabdomyolysis laboratory diagno-
sis, the serum level CPK value is elevated more than five times 
above the normal upper limit [7-9].

The aim of the study is to identify possible differences in de-
mographic, laboratory and clinical characteristics between pa-
tients with rhabdomyolysis due to intoxication with psychoac-
tive and chemical substances.

Material and methods. The study is a cross-sectional study 
conducted between January 1 and June 30, 2019. All the patients 
included during this period were treated due to intoxication (out-
patient or hospitalized) at the University Clinic of Toxicology 
in Skopje. Biochemical analyzes were performed at the Insti-
tute of Clinical Biochemistry at the Medical Faculty, Univer-
sity “Ss. Cyril and Methodius” in Skopje. Rhabdomyolysis was 
determined with a value of CPK (creatinine phosphate kinase)> 
250 U/L. For each patient with rhabdomyolysis as a result of 
acute intoxication, we processed a total of 20 biochemical pa-
rameters taken on the first day of admission and three clinical 
findings (muscle pain, muscle weakness, and pigmented urine). 
The implementation of the research was approved by the Ethics 
Committee of the Medical Faculty at the University “Ss. Cyril 
and Methodius” in Skopje.

The data obtained with the research were processed in SPSS 
version 22.0. The numerical (quantitative) series were analyzed 
using central tendency measures (mean and median), and dis-
persion measures (standard deviation and IQR). Normality of 
frequency distribution was tested with the Shapiro Wilk Test. 
Independent t-test and MannWhitney U test were used to com-

pare average values according to distribution. Chi square test 
and Fisher exact test were used to determine the association be-
tween certain marks in the group of subjects. Significance level 
of p<0.05 was accepted as statistically significant.

Results and discussion. During the implementation of the re-
search of the University Clinic of Toxicology in Skopje, a total 
of 892 patients were treated with a diagnosis of intoxication, 
of which 668 (75.99%) outpatient and 224 (24.01%) hospital-
ized (Table 1). For the majority of intoxications, 227 (25.4%) 
were abusing ethyl alcohol followed by 159 (17.83%) benzo-
diazepines and 99 (11.1%) other drugs. Of all cases of intoxi-
cation with rhabdomyolysis 72 (8.01%) patients with mean 
age 41.57±14.70 years with Median IQR = 39.5 (30.5-52.0) 
were enrolled in the six-month study period with rhabdomy-
olysis. There were 52 males (72.22%) with an average age of 
40.06±13.17 years with a Median IQR=39.5 (30.5-50.5), and 20 
females (27.78%). with an average age of 45.50±17.87 years 
with a Median IQR=41.5 (32.0-60.5). The analysis did not in-
dicate a significant difference between male and female rhabdo-
myolysis patients by their age - t (70)=1.4267; p=0.1610. 

By ethnicity, 55 (76.39%) were Macedonians, 11 (15.28%) 
Albanians and 6 (8.33%) other nationalities. 

In most cases of rhabdomyolysis intoxication was caused by 
benzodiazepines 13 (18.06%) followed by ethyl alcohol in 11 
(15.28%) (Table 1).

We divided 72 patients with rhabdomyolysis into two groups 
according to the nature of the substance used for intoxication: 
a) psychoactive substances - a total of 46 (63.89%) of which 
33 (71.74%) men and b) a chemical substances - a total of 26 
(36.11%) out of which 19 (73.1%) men. We did not find a sig-
nificant association between gender or ethnicity of the sub-
jects and the group with psychoactive / chemical intoxication 
for consequent Pearson Chi-square: 0.1482; df=1; p=0.9031 
vs. Pearson Chi-square: 0.38312; df=1; p=0.9437. The mean 
age of patients with rhabdomyolysis due to intoxication with 
psychoactive substances was 38.0±12.99 years with a min/
max age of 14/70 years and Median IQR=38 (29-42), where-
as those with chemicals were 47,88±15.66 years with min / 
max age of 18/82 years and Median IQR=52 (39-59). Patients 
with rhabdomyolysis due to intoxication with chemical sub-
stances were significantly older than patients with rhabdomy-
olysis due to intoxication with psychoactive substances for 
the Mann-Whitney U test: Z=-2,837; p=0.0045. There was a 
significant difference between the two groups of patients with 
rhabdomyolysis in terms of CPK, urea, hemoglobin values on 
day 1 in addition to significantly higher values in the group 
where intoxication occurred with psychoactive substances 
(Table 2a and Table 2). Muscle pain was 5 (10.9%) of patients 
with rhabdomyolysis due to intoxication with psychoactive 
substances and 1 (3.8%) of those with rhabdomyolysis due 
to intoxication with chemicals without significant associa-
tion between muscle pain and type of intoxication test: p = 
0.3003). Muscle weakness and pigmented urine were seen in 
6 (13.0%) vs. 5 (10.9%) of patients with psychoactive intoxi-
cation and none with chemical.

CLINICAL AND BIOCHEMICAL FINDINGS OF RHABDOMYOLYSIS IN ACUTE INTOXICATIONS 
WITH PSYCHOACTIVE AND CHEMICAL SUBSTANCES
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Table 1. Distribution of intoxication / rhabdomyolysis (1.01 - 30.06.2019) by agent and place of treatment
Intoxication agent Intoxications treated Rhabdomy-

olysisoutpatient hospitalized total
n (%) n (%) n (%) n (%)

1 benzodiazepines 108 16,17 51 22,77 159 17,83 13 18,06
2 neuroleptics 13 1,95 7 3,13 20 2,24 6 8,33
3 anticonvulsants 2 0,30 2 0,89 4 0,45 - -
4 antidepressants 12 1,80 8 3,57 20 2,24 6 8,33
5 tricyclic antidepressants 5 0,75 4 1,79 9 1,01 - -
6 SSRI antidepressants 7 1,05 4 1,79 11 1,23 - -
7 pesticides - - 6 2,68 6 0,67 6 8,33
8 other medications 61 9,13 38 16,96 99 11,10 0,00
9 corossive agents 46 6,89 38 16,96 84 9,42 7 9,72
10 heroine 2 0,30 1 0,45 3 0,34 1 1,39
11 methadone 5 0,75 3 1,34 8 0,90 5 6,94
12 Amphetamines 6 0,90 1 0,45 7 0,78 2 2,78
13 amphetamines + cannabis 4 0,60 - - 4 0,45 - -
14 cocaine 13 1,95 1 0,45 14 1,57 1 1,39
15 ecstasy - - - - - - - -
16 tramadol - - - - - - - -
17 ethyl alcohol 226 33,83 1 0,45 227 25,45 11 15,28
18 mushrooms 6 0,90 5 2,23 11 1,23 3 4,17
19 CO 23 3,44 19 8,48 42 4,71 7 9,72
20 other gases 34 5,09 4 1,79 38 4,26 - -
21 gasoline 2 0,30 2 0,89 4 0,45 1 1,39
22 ethylene glycol 3 0,45 2 0,89 5 0,56 1 1,39
23 other 51 7,63 - - 51 5,72 1 1,39
24 cannabis 9 1,35 - - 9 1,01 1 1,39
25 mixed medications 30 4,49 27 12,05 57 6,39 - -

Total 668 75,99% 224 24,01% 892 100% 72 100%

Table 2a. Biochemical parameters of patients with rhabdomyolysis by type of intoxication

Parametar Average
(Mean)

Standard 
Deviation

Minimum
(Min)

Maximum 
(Max)

Percentiles
p

25th 50th (Median) 75th

CPK U/L ref:24-173
psychoactive 6440,37 16293,72 260,80 93950,00 479,00 903,50 3030,00 Mann-Whitney 

U test:
Z=1,846; 

p=0,0478*
chemical 1079,32 1218,77 265,24 5484,00 422,00 529,56 1516,30

Urea mmol/L ref:2,7-7,8
psychoactive 6,3 4,4 2,0 24,1 3,6 5,1 6,7 Mann-Whitney 

U test:
Z=-2,362; 
p=0,0182*

chemical 5,7 3,1 2,4 16,1 3,9 4,7 6,3

Creatinine µmol/L ref:45-109
psychoactive 111,3 71,6 47,0 341,9 75,6 85,8 107,7 Mann-Whitney 

U test:
Z=-1,331; 
p=0,1833

chemical 92,2 51,7 56,0 279,0 65,5 74,5 98,0
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Myoglobinng/mlref: 0-75
psychoactive 535,1 1072,7 84,0 6832,0 131,0 149,0 364,0 Mann-Whitney 

U test:
Z=0,257; 
p=0,7969

chemical 320,1 361,0 89,2 1336,9 119,3 138,4 354,4

Hemoglobing/lref: f. 120-160 m. 140-180
psychoactive 143,6 15,1 110,0 176,0 133,0 143,0 154,0 t-test (70)=-

3,344;
p=0,0013*chemical 132,4 12,8 115,0 162,0 122,0 131,5 140,0

Erythrocytes ref: 4,2-5,5
psychoactive 4,8 0,6 3,6 6,2 4,4 4,8 5,2 Mann-Whitney 

U test:
Z=-1,969; 
p=0,0489*

chemical 6,3 8,4 3,6 42,0 4,2 4,6 4,8

Leukocytes: 4,0-10
psychoactive 13,4 7,1 4,3 33,7 7,7 12,1 16,5 Mann-Whitney 

U test:
Z=-1,354; 
p=0,1757

chemical 11,9 4,8 5,2 23,6 8,9 10,7 13,3

Sodiummmol/L ref: 137-145
psychoactive 137,4 6,2 116,8 159,0 136,0 138,0 139,9 Mann-Whitney 

U test:
Z=-1,178; 
p=0,2387

chemical 136,1 5,9 114,0 144,0 134,8 137,0 139,6

Potassium mmol/L ref: 3,8-5,5
psychoactive 4,4 1,0 2,1 7,8 3,7 4,1 4,9 Mann-Whitney 

U test:
Z=-1,512; 
p=0,1304

chemical 4,1 0,8 3,1 5,7 3,6 4,0 4,8

* significantly for p<0,05

Table 2b. Biochemical parameters of patients with rhabdomyolysis by type of intoxication

Parametar Average
(Mean)

Standard 
Deviation

Minimum
(Min)

Maximum
(Max)

Percentiles
p

25th 50th (Median) 75th
Calcium total mmol/L ref: 2,1-2,6

psychoactive 2,3 0,3 1,9 3,3 2,2 2,3 2,4 Mann-Whitney 
U test:

Z=-2,796; 
p=0,052

chemical 2,2 0,2 1,9 2,7 2,1 2,2 2,3

ASTU/L ref: 10-34
psychoactive 159,3 341,8 17,0 1800,0 27,5 39,1 77,8 Mann-Whitney 

U test:
Z=0,774; 
p=0,4391

chemical 88,5 255,0 14,0 1171,0 25,6 32,5 38,0

ALTU/L ref: 10-45
psychoactive 180,2 728,3 8,1 5229,8 19,8 27,0 54,0 Mann-Whitney 

U test:
Z=-0,393; 
p=0,6945

chemical 30,3 36,3 10,8 182,0 17,0 23,8 27,8

APU/L ref: 38-126
psychoactive 70,6 28,0 34,0 167,4 48,0 65,4 80,2 Mann-Whitney 

U test:
Z=-0,920; 
p=0,3574

chemical 60,7 15,9 32,0 91,1 52,5 63,5 68,0
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GGTU/L ref: 9-64
psychoactive 42,6 47,2 10,7 284,9 21,2 28,0 42,5 Mann-Whitney 

U test:
Z=-0,363; 
p=0,7163

chemical 39,7 25,5 10,0 103,0 19,0 34,5 61,0

Total bilirubin µmol/L ref: 6,8-20,5
psychoactive 15,4 19,7 3,0 123,6 7,2 11,0 14,0 Mann-Whitney 

U test:
Z=-0,164; 
p=0,8696

chemical 12,1 14,9 3,0 73,0 6,5 8,5 11,5

Conjugbilirubin µmol/L ref: 1,5-6,8
psychoactive 7,3 13,2 1,5 97,4 3,4 4,9 7,4 Mann-Whitney 

U test:
Z=0,182; 
p=0,8558

chemical 6,6 10,8 1,0 52,0 3,0 4,1 6,0

CRP/L ref: upper limit 6
psychoactive 12,7 25,0 0,1 97,9 1,2 2,3 9,0 Mann-Whitney 

U test:
Z=0,168; 
p=0,8552

chemical 16,1 31,4 0,2 134,0 0,7 2,0 11,0

AU µmol/L ref: 150-450
psychoactive 348,2 129,4 132,0 632,0 253,0 344,0 463,0 t-test (70)=-

1,104; 
p=0,2736chemical 383,3 119,3 211,2 684,4 290,0 359,5 448,3

LDH U/L ref: до 248
psychoactive 474,4 679,7 134,5 3688,9 198,0 258,5 378,5 Mann-Whitney 

U test:
Z=-0,645; 
p=0,5191

chemical 416,5 624,7 112,0 3021,0 208,5 259,2 349,0

Phosphates mmol/L ref: 0,8-1,4
psychoactive 1,1 0,5 0,0 2,8 0,9 1,1 1,3 Mann-Whitney 

U test:
Z=-0,509; 
p=0,6101

chemical 1,0 0,4 0,0 1,5 0,9 1,1 1,3

* significantly for p<0,05

Rhabdomyolysis in our analysis was determined with a CPK 
value> 250 U/L. In our study, the average age of patients with 
rhabdomyolysis acutely intoxicated with psychoactive sub-
stances is 38 years, while that of patients with rhabdomyolysis 
acutely with chemical substances is 47 years. Patients with rhab-
domyolysis due to intoxication with chemical substances were 
significantly older than patients with rhabdomyolysis due to 
intoxication with psychoactive substances. Male sex predomi-
nates in our study in both groups, which is similar to previously 
reported studies.

In the Talaie study of patients acutely intoxicated with rhab-
domyolysis, the average age was 32 years and 65% of patients 
were male. In the same study, rhabdomyolysis was diagnosed 
with CPK values that are 5 times the upper reference value [10]. 
In another study involving acute intoxicated patients in a coma 
with a CPK value> 250 U/L, 73% of patients were male [11].

In our study in acutely intoxicated patients with psychoac-
tive substances, the most common causative agents of rhabdo-
myolysis are benzodiazepines, followed by intoxication with 
alcohol, neuroleptics, methadone overdose, tricyclic injections, 
tricyclic injections , and cocaine. In patients acutely intoxicated 
with chemicals the most common cause of rhabdomyolysis was 
corrosive intoxications and pesticides, followed by carbon mon-

oxide, mushroom, gasoline, ethylene glycol and veratrum album 
intoxication.

The main causes of rhabdomyolysis, according to studies by 
Koffler et al. [12], Gabow et al. [13], and Taheri et al. [14], are 
the abuse of alcohol and opium. The most common cause of 
rhabdomyolysis, according to the study of Jankovic et al. [15], is 
overdose with opiates, followed by acutely intoxicated patients 
with pesticides, neuroleptics, anticonvulsants, ethyl alcohol and 
gases.

The most common cause of rhabdomyolysis according to the 
study of Talaie et al. [10], was opium (23.3%) followed by ben-
zodiazepines, phenobarbital, propranolol, aluminum phosphide, 
alcohol and CO gas.

According to some authors, 12% of patients with rhabdo-
myolysis had muscle weakness, 8.33% myalgia and 29.16% 
myoglobinuria [14]. In our study, muscular pain was 10.9% 
vs. 3.8% of patients with rhabdomyolysis due to psychoactive 
or chemical substances Muscle weakness and pigmented urine 
were observed in 13.0% vs. 10.9% of patients with psychoactive 
and none with chemical intoxication. Clinical symptoms muscle 
pain, muscle weakness and pigmented urine in our analysis are 
more common in the group intoxicated with psychoactive sub-
stances. These results indicate that a small percentage of patients 
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with rhabdomyolysis developed clinical signs suggesting poten-
tial overlooks that may occur during admission triage.

A key role in establishing diagnosis of rhabdomyolysis are 
biochemical findings. Increased serum CPK values, myoglobin, 
AST (aspartate aminotransferase), ALT alanine aminotransfer-
ase, LDH (lactate dehydrogenase), urea, creatinine, electrolyte 
abnormalities are common. According to our analysis, there is 
a significant difference between the two groups of patients with 
rhabdomyolysis in terms of CPK, urea and hemoglobin values 
on day 1 in addition to significantly higher values in the group 
where intoxication occurred with psychoactive substances. The 
mean value of CPK in patients intoxicated with psychoactive 
substances was 6440.37±16293.72 vs. 1079.32±1218.77 U / L.

Routine analysis of CPK as the best marker in the diagnosis of 
rhabdomyolysis in patients intoxicated with psychoactive or 
chemical substances is needed. Biochemical parameters have 
been studied in a small number of studies. In our study we 
did not find a significant difference between the two groups 
in terms of myoglobin, AST, ALT, creatinine, sodium, po-
tassium and calcium. The values of myoglobin, AST, ALT, 
LDH were higher in patients with rhabdomyolysis after in-
toxication with psychoactive substances compared to those 
with chemical substances. These results indicate that rhabdo-
myolysis is more common and presents with severe clinical 
manifestations in patients intoxicated with psychoactive sub-
stances. Distribution of AST and ALT is throughout the body 
and these enzymes can be elevated during rhabdomyolysis in 
the absence of liver injury [16]. The study of Weibrecht et al. 
showed increased AST and ALT in 93.1%, vs. 75% of cases 
of rhabdomyolysis at CPK ≥1000 U/L [16]. These enzymes, 
despite their wide distribution, are used clinically mainly as 
markers of hepatic injury [17]. In our study in both groups 
patients with rhabdomyolysis had no hyperkalaemia and the 
sodium value was below the normal limit.

According to one study, the mean serum potassium level was 
3.8±0.3 mg/dL and the mean serum sodium level was 140.4±3.4 
mg/dL [18].

Urea was significantly higher in patients with psychoactive 
versus chemical substances. According to the study of Babak et 
al. the mean urea in patients with rhabdomyolysis was 3.8±1.0 
mg/dL [18].

In our study creatinine values above 150 μmol/L were 5 
(10.9%) patients intoxicated with psychoactive substances ver-
sus 1 (3.8) patients with chemicals. In the study of Talaie et al. 
12 (6.7%) had elevated creatinine values. Rhabdomyolysis in 
the group intoxicated with psychoactive substances more often 
leads to the development of acute renal injury. Rhabdomyolysis 
occurs in 5–25% of all cases of acute renal injury [19,20].

Conclusion. Rhabdomyolysis caused by psychoactive and 
chemical substances is associated with clinical manifesta-
tions and biochemical abnormalities. Intoxicated patients 
with rhabdomyolysis with chemical substances are older than 
those intoxicated with psychoactive substances. The values 
of CPK, myoglobin, AST, ALT, LDH, urea and creatinine 
were higher in favor of the group of intoxicated patients with 
rhabdomyolysis with psychoactive substances. The clinical 
symptoms of rhabdomyolysis are not present in all intoxi-
cated patients, but are present in the group intoxicated with 
psychoactive substances. Biochemical findings are crucial in 
establishing the diagnosis of rhabdomyolysis. Abnormalities 
of biochemical findings need to be identified in order to initi-
ate appropriate treatment immediately to prevent mortality 
and morbidity.
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The aim of the study is to identify possible differences in de-
mographic, laboratory and clinical characteristics between pa-
tients with rhabdomyolysis due to intoxication with psychoac-
tive and chemical substances. 

The study is a cross-sectional study conducted between 1 Janu-
ary and 30 June 2019. All the patients included during this period 
were treated due to intoxication (outpatient or hospitalized) at the 
University Clinic of Toxicology in Skopje. The patients with rhab-
domyolysis were divided in two groups according to the nature of 
the substance used for intoxication: a) psychoactive substances and 
b) a chemical substance. Rhabdomyolysis was determined with a 
value of CPK (creatinine phosphate kinase) >250 U/L.

Patients with rhabdomyolysis due to intoxication with chemi-
cal substances were significantly older than patients with rhab-
domyolysis due to intoxication with psychoactive substances. 
There is a significant difference between the two groups of pa-
tients with rhabdomyolysis in terms of CPK, urea, hemoglobin 
values during the first day with regards to significantly higher 
values in the group where intoxication occurred with psychoac-
tive substances.

Five patients with rhabdomyolysis due to intoxication with 

psychoactive substances experienced muscle pain (10.9%), and 
one patient (3.8%) of those with rhabdomyolysis due to intoxi-
cation with chemicals, without any significant association be-
tween muscle pain and type of intoxication (Fisher exact test: 
p=0.3003). Muscle weakness and pigmented urine were iden-
tified consequently in six patients (13.0%) vs. five (10.9%) of 
patients with psychoactive intoxication and none with chemical.

Rhabdomyolysis caused by psychoactive and chemical sub-
stances is associated with clinical manifestations and biochemi-
cal abnormalities. The values of CPK, myoglobin, AST, ALT, 
LDH, urea and creatinine were higher in favor of the group of 
intoxicated patients with rhabdomyolysis with psychoactive 
substances. The clinical symptoms of rhabdomyolysis are not 
present in all intoxicated patients, but are more present in the 
group intoxicated with psychoactive substances. Biochemical 
findings are crucial in establishing the diagnosis of rhabdomyol-
ysis. Abnormalities of biochemical findings need to be identified 
in order to initiate appropriate treatment immediately to prevent 
mortality and morbidity. 

Keywords: rhabdomyolysis, intoxication, psychotropic sub-
stances, chemicals substances, biochemical findings.

SUMMARY

CLINICAL AND BIOCHEMICAL FINDINGS OF RHABDOMYOLYSIS IN ACUTE INTOXICATIONS 
WITH PSYCHOACTIVE AND CHEMICAL SUBSTANCES
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РЕЗЮМЕ

КЛИНИКО-БИОХИМИЧЕСКИЕ ПОКАЗАТЕЛИ У ПАЦИЕНТОВ С РАБДОМИОЛИЗОМ 
ПРИ ОСТРЫХ ИНТОКСИКАЦИЯХ ПСИХОАКТИВНЫМИ И ХИМИЧЕСКИМИ ВЕЩЕСТВАМИ

1Бабуловска А., 1Капароска Д., 2Велик-Стефанофска В., 1Симоновска Н., 1Переска З., 1Костадиноски К., 1Наумоски К.

Университет “Св. Кирилла и Мефодия”, 1Университетская клиника токсикологии, медицинский факультет; 
2Институт эпидемиологии и биостатистики, медицинский факультет, Республика Северная Македония

Цель исследования - выявить возможные различия демо-
графических, лабораторных и клинических характеристик 
у пациентов с рабдомиолизом вследствие интоксикации 
психоактивными или химическими веществами. Данное 
кросс-секционное (межгрупповое) исследование проведено 
в период с 1 января по 30 июня 2019 года. Все включенные 
в исследование пациенты лечились амбулаторно или стаци-
онарно по поводу интоксикации в Университетской клини-
ке токсикологии в Скопье. Пациенты с рабдомиолизом в за-
висимости от того, какой токсический агент был причиной 
интоксикации разделены на две группы: а) психоактивные 
вещества; б) химические вещества. Рабдомиолиз определя-
ли при уровне креатинфосфокиназы (КФК) >250 Ед/л.

Исследование показало, что пациенты с рабдомиолизом 
вследствие интоксикации химическими веществами были 
значительно старше пациентов с рабдомиолизом вследствие 
интоксикации психоактивными веществами. Существу-
ет достоверная разница между двумя группами больных с 
рабдомиолизом по показателям КФК, мочевины, гемогло-
бина в течение первых суток относительно более высоких 

значений в группе с интоксикацией психоактивными веще-
ствами. 5 (10,9%) пациентов с рабдомиолизом вследствие 
интоксикации психоактивными веществами испытывали 
мышечную боль, один (3,8%) пациент из группы с рабдоми-
олизом с интоксикацией химическими веществами (точный 
тест Фишера: Р=0,3003). 

Мышечная слабость и пигментация мочи выявлены у 6 
(13,0%) пациентов против 5 (10,9%) пациентов, соответ-
ственно, с психоактивной интоксикацией и ни у одного с 
химической.

Делается вывод, что рабдомиолиз, вызванный психоак-
тивными и химическими веществами, связан с клиниче-
скими проявлениями и биохимическими нарушениями. 
Значения КФК, миоглобина, аспарагинаминотрансферазы, 
аланинаминотрансферазы, лактатдегидрогеназы, мочевины 
и креатинина были выше у интоксицированных больных с 
рабдомиолизом психоактивными веществами. Клинические 
симптомы рабдомиолиза проявляются не у всех больных с 
интоксикацией, хотя у лиц, находящихся в состоянии алко-
гольного опьянения психоактивными веществами они про-
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являются в большей степени. Биохимические показатели 
имеют решающее значение для установления диагноза раб-
домиолиза. 

Выявление аномалий биохимических показателей необ-
ходимо для незамедлительного начала адекватного лечения 
и предотвращения заболеваемости и смертности.

reziume

rabdomiolizis mqone pacientebis klinikur-bioqimiuri maCveneblebi fsiqoaqtiuri 
da qimiuri nivTierebebiT mwvave intoqsikaciis pirobebSi

1a.babulovska, 1d.kaparoska, 2v.velik-stefanofska, 1n.simonovska, 1z.pereska, 1k.kostadinoski, 1k.naumoski

wm. kirilisa da mifodis universiteti, 1medicinis fakulteti, toqsikologiis sauniversiteto klinika; 
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kvlevis mizans warmoadgenda SesaZlo demo-
grafiuli, laboratoriuli da klinikuri maxa-
siaTeblebis gamovlena pacientebSi rabdomi-
oliziT fsiqoaqtiuri an qimiuri nivTierebebiT 
intoqsikaciis Sedegad. aRniSnuli kros-seqciuri 
(jgufTaSorisi) kvleva Catarebulia 2019 wlis 1 
ianvridan 30 ivnisamde periodSi. kvlevaSi Car-
Tuli yvela pacienti intoqsikaciis gamo ambula-
toriul an stacionarul mkurnalobas gadioda 
skopies toqsikologiis sauniversiteto klini-
kaSi. rabdomiolizis mqone pacientebi, intoqsi-
kaciis gamomwvevi toqsikuri agentis mixedviT, 
daiyo or jgufad: a) fsiqoaqtiuri nivTierebebi, 
b) qimiuri nivTierebebi. rabdomiolizi ganisaz-
Rvra kreatinfosfokinazas (kfk) donis mixedviT 
(>250 erT/l).
kvlevam aCvena, rom qimiuri nivTierebebiT intoq-

sikaciiT gamowveuli rabdomiolizis mqone paci-
entebi mniSvnelovnad meti asakis iyvnen, vidre 
pacientebi rabdomioliziT fsiqoaqtiuri niv-
TierebebiT intoqsikaciis Sedegad. pacientebis am 
or jgufs Soris intoqsikaciis pirvel dReebSi 
aRiniSna sarwmuno sxvaoba kfk-s, Sardovanas, he-
moglobinis maCveneblebis mixedviT; saxeldobr, 
fsiqoaqtiuri nivTierebebiT gamowveuli intoqsi-
kaciis jgufSi es maCveneblebi sarwmunod maRa-
li iyo. fsiqoaqtiuri nivTierebebiT gamowveuli 
intoqsikaciis jgufSi kunTebis tkivils ganic-

dida 5 (10,9%) pacienti, rabdomioliziT qimiuri 
nivTierebebiT intoqsikaciis jgufSi ki – erTi 
(3,8%) pacienti, raime sarwmuno kavSiris gareSeE 
kunTebis tkivilsa da intoqsikaciis tips So-
ris (fiSeris zusti testi - Р=0,3003). kunTebis 
sisuste da Sardis pigmentacia gamovlinda, Se-
sabamisad, 6 (13.0%) da 5 (10.9%) pacientSi fsiqoaq-
tiuri nivTierebebiT gamowveuli intoqsikaciis 
jgufSi da arc erTSi qimiuri nivTierebebiT in-
toqsikaciis jgufSi.
avtorebi daaskvnian, rom fsiqoaqtiuri da qi-

miuri nivTierebebiT gamowveuli rabdomiolizi 
korelirebs klinikur gamovlinebebsa da bio-
qimiur darRvevebTan. kfk-s, mioglobinis, aspar-
aginaminotransferazas, alaninaminotrasferazas, 
laqtatdehidrogenazas, Sardovanas da kreati-
ninis maCveneblebi ufro maRalia fsiqoaqti-
uri nivTierebebiT gamowveuli rabdomiolizis 
mqone pacientebSi. rabdomiolizis klinikuri 
simptomebi intoqsikaciis mqone yvela pacientSi 
ar vlindeba, Tumca, fsiqoaqtiuri nivTierebebiT 
alkoholuri Trobis mqone pirebSi isini meti 
xarisxiTaa gamoxatuli. bioqimiur maCveneblebs 
gadamwyveti mniSvneloba eniWeba rabdomiolizis 
diagnostirebaSi. bioqimiuri maCveneblebis dar-
Rvevebis gamovlena aucilebelia adekvaturi 
mkurnalobis dauyovnebeli dawyebisaTvis, avado-
bisa da sikvdilobis Tavidan acilebisaTvis.


