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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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reziume

Trombozuli garTulebebi da latenturi 
hiperkoagulacia β-TalasemiiT daavadebul 
pirebSi

n.alieva, a.kerimovi, p.safarova, p.mamedsalaxova

hematologiisa da trasfuziologiis 
erovnuli centri, baqo, azerbaijani

kvlevis mizans warmoadgenda Trombo-
zuli garTulebebis klinikuri gamovline-
bebis da gaZlierebuli Trombwarmoqmni-
saken midrekilebis Sefaseba pacientebSi 
β-TalasemiiT.
gamokvleulia 18-40 wlis asakis pacienti-

qalebi beta-TalasemiiT (β-T): 130 - didi be-
ta-TalasemiiT (β-TМ), 95 - Sualeduri beta-
TalasemiiT (β-TI), 60 - mcire beta-TalasemiiT 
(β-Tm). pacientebSi beta-TalasemiiT Seswav-
lilia Trombozuli garTulebebis sixSire. 
pacientebSi beta-TalasemiiT, Trombozuli 
garTulebebis gareSe, gamokvleulia hemo-
stazis maCveneblebi, gaanalizebulia la-
tenturi hiperkoagulaciis ganviTarebis 
riskis faqtorebi, Catarebulia anketireba 
kiTxvariT gaZlierebuli Trombwarmoqmni-
saken midrekilebis SefasebisaTvis, romelic 
Seicavs SekiTxvebs klinikuri niSnebis, sim-
ptomebis, gafarToebuli anamnezis Sesaxeb.

Trombozuli garTulebebis klinikuri 
gamovlinebebi (arteriuli da venuri Trom-
bozi, qronikuli venuri ukmarisoba) aRi-
niSna β-TМ-pacientebis 10,0±2,6%-Si da βTI-
pacientebis 14,7±3,6%-Si; Trombozuli gar-
Tulebebi ufro xSirad viTardeboda splen-
eqtomirebul β-TМ-pacientebSi arasplen-
eqtomirebulebTan SedarebiT, Sesabamisad, 
15,0±4,6% da 5,7±2,8% (р≥0,05), β-TI-pacientebSi 
- 22,5±6,6% da 9,1±3,9%, Sesabamisad (р≥0,05). 
D-dimeris done axasiaTebs fibrinolizis 
aqtivobas da sisxlZarRvTaSida hemokoagu-
laciis intensiurobas; am markeris momateba 
>500 ng/ml-mde Sefasda, rogorc midrekileba 
latenturi hiperkoagulaciisaken.
dadgenilia, rom β-TМ-pacientebis 37,9±6,4% 

da β-TI-pacientebis 30,4±6,8%-s aReniSneba 
hemostazis preTrombozuli mzaoba – la-
tenturi hiperkoagulacia. β-T-pacientebSi 
latenturi hiperkoagulaciiT momatebulia 
D-dimeris da fibrinogenis done, daqveiTebu-
lia fibrinolizuri aqtivoba, aqtivirebuli 
Tromboplastinis dro da mcired daqveiTe-
bulia antiTrombin III-is aqtivoba.
naCvenebia validoba da mniSvnelovani sai-

medoba gaZlierebuli Trombwarmoqmnisaken 
midrekilebis SefasebisaTvis SemuSavebuli 
kiTxvarisa, risi Sedegebic miuTiTebs hiper-
koagulaciisaken momatebul midrekilebas 
araspleneqtomirebuli β-T-pacientebis mniS-
vnelovan nawilSi.

CREATINE KINASE IN PATIENTS WITH RHABDOMYOLYSIS ACUTELY INTOXICATED 
WITH PSYCHOTROPIC AND CHEMICAL SUBSTANCES

1Babulovska A., 1Chaparoska D., 1Simonovska N., 1Perevska Zh., 
1Kostadinoski K., 2Kikerkov I., 3Kuzmanovska S.

1Clinical Centre, University Clinic for Toxicology, Faculty of Medicine, Ss. Cyril and Methodius University in Skopje; 
²Institute of Preclinical and Clinical Pharmacology with Toxicology, Faculty of Medicine, Ss. Cyril and Methodius 

University in Skopje; 3Military Medical Center - Ministry of Defense, Skopje, Republic of North Macedonia

Rhabdomyolysis means destruction or disintegration 
of striated muscle [1]. This syndrome is characterized by 
muscle breakdown and necrosis resulting in the leakage 
of the intracellular muscle constituents into the circulation 
and extracellular fluid [2]. These cell contents include en-

zymes such as creatine kinase (CK), glutamic oxalacetic 
transaminase, lactate dehydrogenase, aldolase, the heme 
pigment myoglobin, electrolytes such as potassium and 
phosphates, and purines [3].

The frequency of this clinical entity is reported only in 
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subgroups of the risk population [4]. There is no study on 
the incidence of rhabdomyolysis and very mild cases of 
rhabdomyolysis are not recognized. About 26,000 cases 
of rhabdomyolysis are reported annually in the United 
States [5]. The causes of rhabdomyolysis are divided into 
hereditary and acquired ones. The acquired causes are 
classified as traumatic and non-traumatic. The traumatic 
ones, such as crush syndrome, accidents, natural disasters, 
or intense exercise, cause direct muscle injury and rupture 
of the sarcolemma [6]. The non-traumatic causes are the 
most common ones during peacetime and include alcohol 
abuse, medicines (e.g., statins, amphetamines, anti-psy-
chotics, diuretics), seizures, and coma [7,8].

Clinical presentation of this condition is by a triad of 
symptoms: myalgia, weakness, and myoglobinuria, mani-
fested as the classically described tea-colored urine. How-
ever, this rigid depiction of symptoms can be misleading 
as the triad is only observed in 50% of patients who do not 
complain of muscle pain or weakness, with the initial pre-
senting symptom being discolored urine [9]. Rhabdomy-
olysis ranges from an asymptomatic illness with elevation 
in the CK level to a life-threatening condition associated 
with extreme elevations in CK, electrolyte imbalances, 
acute renal failure (ARF), and disseminated intravascular 
coagulation [10].

The aim of this study was to determine the CK activ-
ity and its association with the length of hospital stay in 
acutely intoxicated patients with psychotropic and chemi-
cal substances.

Material and methods. Rhabdomyolysis is defined 
as a creatine kinase (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 excluded patients with rhabdomyol-

ysis as a result of a traumatic accident, myocardial infarc-
tion, cerebral vascular infarction, cerebral hemorrhage, 
and chronic hepatic and renal disease. The implementa-
tion of the research was approved by the Ethics Commit-
tee of the Faculty of Medicine, Ss. Cyril and Methodius 
University in Skopje.

The data obtained in the study were analyzed by the 
means of the statistical program SPSS, version 22.0. Chi-
square test and Friedman test were used to determine the 
association among certain features in the group of sub-
jects. Mann Whitney U test was used to compare average 
values ​​according to distribution. Logistic regression anal-
ysis was used to determine and quantify the independent 
significant predictor of length of hospital stay. Values of 
p<0.05 were considered statistically significant.

Results and discussion. In the study period, at the Uni-
versity Clinic for Toxicology in Skopje, a total of 1446 
patients with a diagnosis of intoxication were treated; 
140 of them were with rhabdomyolysis. Ninety-six pa-
tients (68.6%) with rhabdomyolysis had intoxication with 
psychotropic substances, while 44 (31.4%) had intoxica-
tion with a chemical substance. Of the 140 patients, 105 
(75%) were male and 35 (25%) were female. The per-
centage difference between patients in the sample by gen-
der, for p<0.05, was statistically significant (Difference 
test: Difference 40% [(28.7- 49.8) 95% CI]; Chi-square 
= 45.091; df=1; p=0.0001) in addition to a significantly 
higher representation of the male sex. In the entire sam-
ple of patients with rhabdomyolysis, the mean age was 
41.7±14.4 years. The average age of the male and female 
patients was consequently 40.8±13.3 with min./max. vs. 
44.1±17.3 with min./max. For p > 0.05, no statistically 
significant age difference was found between patients of 
both sexes (Mann-Whitney U Test: Z=-0.789; p=0.4328).

Table 1. Analysis of patients with rhabdomyolysis by type of intoxication and CK level in three times

Type of intoxication Number
(N) Mean Std. Dev.

Maximum
(Max)

Percentiles
25th 50th 

(Median) 75th

С
К

1 
da

y Psychotropic 96 7198.11 18539.95 129077.00 458.49 889.23 3297.50
Chemical 44 2481.86 7857.15 45404.00 349.81 504.14 1111.78

Total 140 5715.86 16088.78 129077.00 412.29 701.50 1959.50
Mann-Whitney U Test: Z=2.5899; p=0.0096*

С
К

3 
da

y Psychotropic 62 7197.09 11517.54 63947.00 732.00 1865.00 10034.00
Chemical 32 2354.47 3762.92 19810.00 372.50 1055.50 3013.50

Total 94 5548.54 9851.47 63947.00 600.00 1506.00 5338.00
Mann-Whitney U Test: Z=2.1464; p=0.0318*

С
К

5 
da

y

Psychotropic 38 4105.51 8924.22 53672.00 249.00 1083.50 5279.00
Chemical 24 1173.19 1552.62 6267.00 186.00 560.50 1261.00

Total 62 2970.42 7161.68 53672.00 232.00 856.00 3949.00
Mann-Whitney U Test: Z=1.6186; p=0.1055

То 1/3/5 - Friedman Test: N=62; Chi-Square=34.935; df=2; p=0.00001*
То 1/5 - Wilcoxon Signed Ranks Test: Z=-2.927; p=0.003*
То 3/5 - Wilcoxon Signed Ranks Test: Z=-5.816; p=0.0001* 
То 1/3 - Wilcoxon Signed Ranks Test: Z=-0.696; p=0.487
* significant for p<0.05; СК referent values: 24-173 U/L
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In all patients with rhabdomyolysis, the mean CK 
on the first, third and fifth day was consequently 
5715.9±16088.8 U/L with a maximum value of 129077 
U/L vs. 5548.5±9851.5 U/L with a maximum value of 
63947U/L vs. 2970.42±7161.68 U/L with a maximum 
value of 53672 U/L (Table 1). The comparison for the 
whole sample in the three measurement times, for p<0.05, 
showed a significant difference (Friedman Test: N=62; 
Chi-Square=34.935; df = 2; p=0.00001).

On the first day, the average value of CK in the group 
with psychotropic, i.e., chemical intoxications was con-
sequently 7198.1±18539.9 U/L with a maximum value 
of 129077 U/L vs. 2481.9±7857.1 U/L with a maximum 
value of 45404 U/L. In 50% of patients with psychotropic 
or chemical intoxications, CK was higher than the con-
sequent Median IQR = 889.2 (458.5 - 3297) vs. Median 
IQR = 504.1 (349.8-1111.8). For p <0.05, patients with 
psychotropics compared to those with chemical intoxica-
tions had significantly higher CK on the first day (Mann-
Whitney U Test: Z = 2.5899; p = 0.0096) (Table 1). 

A similar situation was noticed in the analysis on the 
third day when the average value of CK in the group with 
psychotropic or chemical intoxications was consequently 
7197.1±11517.5 U/L with a maximum value of 63947 U/L 
vs. 2354.5±3762.9 U/L with a maximum value of 19810 
U/L. In 50% of patients with psychotropic or chemical 
intoxications, CK on the third day was higher than conse-
quent Median IQR = 1865 (732 - 10034) vs. Median IQR 
= 1055 (372.5 - 3013.5) U/L. For p <0.05, CK on the third 
day was significantly higher in patients with psychotropic 
intoxications compared to those with chemicals (Mann-
Whitney U Test: Z=2.1464; p=0.0318).

On the fifth day, the average value of CK in patients 
with psychotropic or chemical intoxications was conse-
quently 4105.5±8924.2 U/L with a maximum value of 
53672 U/L vs. 1173.2±1552.6 U/L with a maximum value 
of 6267 U/L. In 50% of patients with psychotropic, i.e., 
chemical intoxications, on the fifth day CK was higher 

than the consequent Median IQR = 1083.5 (250 - 5279) 
vs. Median IQR = 560.5 (286 - 1261) U/L. For p> 0.05, the 
analysis did not show a significant difference between the 
two groups (psychotropic and chemical) in terms of CK 
level on the fifth day (Mann-Whitney U Test: Z=1.6186; 
p=0.1055) (Table 1).

In the three times, the highest values ​​of serum CK in 
psychotropic intoxications were in: a) heroin for N = 
5/4/4 - Median (IQR) consequently : 8925 (8873 - 10776) 
vs. 6404.5 (3839 - 12254) vs. 996 (688.5 - 2680.5) U/L; b) 
methadone for N = 15/11/7 - Median (IQR) consequently: 
5548.3 (1967.1 - 25834) vs. 10300 (1530 - 28976) vs. 2114 
(658.1 - 9954) U/L; and c) neuroleptics for N = 12/12/7 
- Median (IQR) consequently: 3026.2 (250 - 28818) vs. 
9673.4 (2975.5 - 19059.3) vs. 7240.5 (4416 - 10582) U/L.

The analysis of psychotropic intoxications also showed 
remarkably high values ​​of serum CK and antidepressant 
intoxication (the level was highest on day 1 with a conse-
quent decline by day 5).

The highest values ​​of serum CK in chemical intoxica-
tions were in: a) other gases for N=1/1/1 - Median (IQR) 
consequently: 45404 vs. 19810 vs. 3949 U/L; b) SO for 
N=7/6/2 - Median (IQR) consequently: 602 (395 - 3136.7) 
vs. 372.5 (315 - 511) vs. 753.5 (156 - 1351) and c) cor-
rosives for N=12/7/6 - Median (IQR) consequently: 553 
(326.7-1107.9) vs. 1722.9 (428 - 1808) vs. 863 (96-986).

For the whole sample of patients with rhabdomyolysis, 
as well as in the group of psychotropic intoxications, for 
p <0.05, the level of CK on the first day was confirmed 
as an independent predictor that significantly affected the 
variability of the length of hospitalization by consistently 
5.2% (R2=0.052) vs. 20% (R2=0.200).

In the group of chemical intoxications, for p > 0.05, 
the level of CK on the first day was not confirmed as 
an independent predictor of the length of hospitaliza-
tion - the increase in the level of CK on the first day did 
not affect the variability of the length of hospitalization 
(Table 2).

Table 2. Linear regression analysis of CK value on the first day and length of hospitalization

Model 

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig.

95% 
Confidence Interval for B

B Std. Error Beta Lower 
Bound

Upper 
Bound

Whole sample (N=139) - R=0.228 R2=0.052 F=7.599 df=1 p=0.007

(Constant) 4.944 0.377 13.123 0.000 4.199 5.689
CK 6.102 0.000 0.228 2.757 0.007* 0.000 0.000

Psychotropic (N=96) - R=0.447 R2=0.200 F=23.482 df=1 p=0.0001

(Constant) 3.969 0.343 11.582 0.000 3.289 4.650
CK 8.388 0.000 0.447 4.846 0.000* 0.000 0.000

Chemical (N=44) - R=0.119 R2=0.014 F=0.603 df=1 p=0.442

(Constant) 7.067 0.860 8.214 0.000 5.331 8.803
CK -8.197 0.000 (0.119) (0.777) 0.442 0.000 0.000

Dependent variable: length of hospitalization * significantly for p<0.05
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Males were significantly more prevalent than females 
in our study. The higher prevalence of males has corre-
sponded to the findings in studies that have addressed this 
problem [11,12]. Males and females in the group with 
psychotropic intoxications were 74% vs. 26%, while in 
the group with chemical intoxications 7.3% vs. 22.7%.

The mean age of patients with rhabdomyolysis acutely 
intoxicated was 41.7±14.4 years. In the group intoxicated 
with psychotropic or chemical substances, the average 
age of patients with rhabdomyolysis was 39.2±13.4 vs. 
46.9±15.2. The tested age difference between the two 
groups of patients confirmed that those intoxicated with 
chemical substances were significantly older compared to 
those intoxicated with psychotropic substances. The de-
mographic distribution generally had similar characteris-
tics to other published studies [8,13]. Certain differences 
in published studies may be due to different inclusion and 
exclusion criteria.

According to our analysis, in patients with rhabdomy-
olysis the mean serum value of CK on the first, third, and 
fifth days was 5715.9±16088.8 U/L vs. 5548.5±9851.5U/L 
vs. 2970.42±7161.68U/L. The value of CK on the fifth 
day was significantly lower compared to that on the first 
or third day. According to a group of authors, the high-
est CK value was reached between the day of admission 
and the third day of hospitalization (in 91% of cases), 
which was consistent with our results [14]. In a retro-
spective study by Pajoumand et al. in acutely intoxicated 
patients, the mean serum CPK was 4693.1±10303.8 U/L 
[15]. The mean value of CK in the analysis of a group 
of authors in patients with coma, acute intoxication was 
7739.95±1239.76 U/L [12]. On the first and third days 
of hospitalization, patients with psychotropics had a sig-
nificantly higher CK compared to those with chemical 
intoxications. Regarding the level of CK, there was no 
significant difference in psychotropic and chemical in-
toxications on the fifth day of hospitalization.

According to our analysis, the most common causative 
agents of rhabdomyolysis in patients intoxicated with 
psychotropic substances were benzodiazepines, followed 
by intoxications with ethyl alcohol, methadone, antipsy-
chotics, tricyclic antidepressants, heroin, reuptake inhibi-
tors, anti-serotonin, anti-sermon, cannabis. In the group 
acutely intoxicated with chemical substances, the most 
common cause of rhabdomyolysis were pesticides and 
corrosive intoxications, followed by intoxications with 
carbon monoxide (CO), mushrooms, gasoline, ethylene 
glycol, and other drugs. According to a group of authors, 
the main causes of rhabdomyolysis were alcohol and opi-
um abuse [16]. The most common cause of rhabdomyoly-
sis, according to the study of Mousavi et al., was opioids 
overdose, benzodiazepines, and antipsychotics [17]. The 
main cause of rhabdomyolysis according to the study by 
a group of authors was an opiate overdose, followed by 
acutely intoxicated patients with pesticides, antipsychot-
ics, anticonvulsants, ethyl alcohol, and gases [13]. Certain 
differences were due to the easy availability in our coun-

try of benzodiazepines and ethyl alcohol from the group 
of psychotropic and pesticides and corrosive agents from 
the group of chemical substances.

In patients with psychotropic intoxications, the level 
of CK on the first day as an independent predictor sig-
nificantly affected the length of hospitalization. In the 
group of chemical intoxications, the level of CK on the 
first day had no effect on the length of hospitalization 
and was not confirmed as an independent predictor of the 
length of hospitalization. According to a group of authors, 
there was a significant correlation between the increased 
CK value and the length of hospitalization [18]. In the 
Euro-DEN retrospective study by Waldman et al., there 
was a positive correlation between CK activity and length 
of stay in the hospital [19]. A study by Pajoumand et al. 
showed no significant correlation between CK and length 
of hospital stay [15]. 

Conclusion. In rhabdomyolysis, as a result of acute in-
toxication with psychotropic and chemical substances it is 
important to examine the creatine kinase. Creatine kinase 
levels were higher in rhabdomyolysis in acutely intoxi-
cated patients with psychoactive compared to chemical 
substances. In the group intoxicated with psychoactive 
substances creatine kinase as an independent predictor 
significantly affected the length of hospitalization.
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SUMMARY

CREATINE KINASE IN PATIENTS WITH RHAB-
DOMYOLYSIS ACUTELY INTOXICATED WITH 
PSYCHOTROPIC AND CHEMICAL SUBSTANCES

1Babulovska A., 1Chaparoska D., 1Simonovska N., 
1Perevska Zh., 1Kostadinoski K., 2Kikerkov I., 
3Kuzmanovska S.

1Clinical Centre, University Clinic for Toxicology, Faculty 
of Medicine, Ss. Cyril and Methodius University in Skopje; 
²Institute of Preclinical and Clinical Pharmacology with 
Toxicology, Faculty of Medicine, Ss. Cyril and Methodius 
University in Skopje; 3Military Medical Center - Ministry of 
Defense, Skopje, Republic of North Macedonia

The aim of this study was to determine the CK activ-
ity and its association with the length of hospital stay in 
acutely intoxicated patients with psychotropic and chemi-
cal substances.

Rhabdomyolysis is defined as a creatine kinase (CK) 
> 250 U/L. We included adult patients ≥ 18 years of age, 
with rhabdomyolysis acutely intoxicated with psycho-
tropic and chemical substances in the first 48 hours. We 
excluded patients with rhabdomyolysis in muscle trauma 

as a result of a traumatic accident, myocardial infarction, 
cerebral vascular infarction, cerebral hemorrhage, and 
chronic hepatic and renal disease.

In all patients with rhabdomyolysis, the mean CK 
on the first, third and fifth day was consequently 
5715.9±16088.8 U/L with a maximum value of 129077 
U/L vs. 5548.5±9851.5 U/L with a maximum value of 
63947U/L vs. 2970.42±7161.68 U/L with a maximum 
value of 53672 U/L. The comparison for the whole sam-
ple in the three measurement times, for p <0.05, showed a 
significant difference (Friedman Test: N = 62; Chi-Square 
= 34.935; df = 2; p = 0.00001). For the whole sample of 
patients with rhabdomyolysis, as well as in the group of 
psychotropic intoxications, for p < 0.05, the level of CK 
on the first day was confirmed as an independent predictor 
that significantly affected the variability of the length of 
hospitalization by 5.2% (R2 = 0.052) vs. 20% (R2=0.200).

In rhabdomyolysis, as a result of acute intoxication with 
psychotropic and chemical substances it is important to 
examine the creatine kinase. Creatine kinase levels were 
higher in rhabdomyolysis in acutely intoxicated patients 
with psychoactive compared to chemical substances. In 
the group intoxicated with psychoactive substances cre-
atine kinase as an independent predictor significantly af-
fected the length of hospitalization.

Keywords: rhabdomyolysis, creatine kinase, intoxica-
tion, length of hospitalization. 

РЕЗЮМЕ

КРЕАТИНКИНАЗА У БОЛЬНЫХ РАБДОМИО-
ЛИЗОМ ПРИ ОСТРОЙ ИНТОКСИКАЦИИ ПСИ-
ХОТРОПНЫМИ И ХИМИЧЕСКИМИ ВЕЩЕ-
СТВАМИ

1Бабуловска А., 1Чапароска Д., 1Симоновска Н., 
1Перевска Ж., 1Костадиноски К., 2Кикерков И., 
3Кузмановска С.

1Университетская токсикологическая клиника ме-
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ститут доклинической и клинической фармакологии 
с токсикологией, медицинский факультет, Универ-
ситет Кирилла и Мефодия в Скопье; 3Военный ме-
дицинский центр - Министерство обороны, Скопье, 
Республика Северная Македония

Целью исследования явилось определение активно-
сти креатинкиназы и её связи с продолжительностью 
пребывания в стационаре у больных с острой интокси-
кацией психотропными и химическими веществами.

Диагноз рабдомиолиза ставили при уровне креатин-
киназы (КК) > 250 ЕД/л. В исследование включены 
взрослые пациенты ≥18 лет, с рабдомиолизом в состо-
янии острой интоксикации психотропными и хими-
ческими веществами в первые 48 часов. Исключены 
пациенты с рабдомиолизом при мышечной травме в 
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результате травматического повреждения, инфаркта 
миокарда, инфаркта сосудов головного мозга, крово-
излияния в мозг, хронических заболеваний печени и 
почек.

У всех пациентов с рабдомиолизом среднее зна-
чение КК на первый, третий и пятый день состави-
ло 5715,9±16088,8 ЕД/л с максимальным значением 
129077 ЕД/л, 5548,5±9851,5 Ед/л при максимальном 
значении 63947Ед/л, и 2970,42±7161,68 Ед/л с мак-
симальным значением 53672 Ед/л, соответственно. 
Сравнение всей выборки в трех случаях определе-
ния, при p<0,05, выявило достоверную разницу (кри-
терий Фридмана:  N=62; Chi-Square=34.935; df=2; 
p=0.00001���������������������������������������      ). Для всей выборки больных с рабдомио-

лизом, а также в группе психотропных интоксикаций 
при р<0,05 уровень КК в первые сутки подтвердился 
как независимый предиктор, достоверно влияющий 
на вариабельность сроков госпитализации в 5,2% 
(R2=0,052) в сравнении с 20% (R2=0,200).

При рабдомиолизе, в результате острой интокси-
кации психотропными и химическими веществами, 
необходимо исследовать креатинкиназу. Уровни креа-
тинкиназы были выше при рабдомиолизе у пациентов 
с острой интоксикацией психотропными веществами 
в сравнении с интоксикацией химическими веще-
ствами. В группе интоксикации психотропными ве-
ществами креатинкиназа как независимый предиктор 
достоверно влияет на длительность госпитализации.

reziume

kreatinkinaza pacientebSi rabdomioliziT fsiqotropuli 
da qimiuri nivTierebebiT mwvave intoqsikaciis SemTxvevaSi 

1a.babulovska, 1d.Caparoska, 1n.simonovska, 1J.perevska, 
1k.kostadinoski, 2i.kikerkovi, 3s.kuzmanovska
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kvlevis mizans warmoadgenda kreatinkina-
zas aqtivobis da stacionarSi dayovnebis 
xangrZlivobasTan misi kavSiris gansazRvra 
pacientebSi mwvave intoqsikaciiT fsiqotro-
puli da qimiuri nivTierebebiT.
rabdomiolizi ganisazRvreboda kreatin-

kinazas doniT >250 erT/l. kvlevaSi CarTu-
li iyo 18 wlis da meti asakis pacientebi 
rabdomioliziT, fsiqotropuli da qimiuri 
nivTierebebiT mwvave intoqsikaciis mdgo-
mareobaSi pirveli 48 saaTis ganmavlobaSi. 
gamoricxvis kriteriums warmoadgenda rab-
domiolizi kunTovani travmis, miokardiumis 
infarqtis, Tavis tvinis sisxlZarRvebis in-
farqtis, tvinSi sisxlCaqcevis, RviZlis da 
Tirkmlebis qronikuli daavadebebis dros.
rabdomiolizis mqone yvela pacient-

Si kreatinkinazas saSualo mniSvneloba 
pirvel, mesame da mexuTe dRes Seadgenda 

5715,9±16088,8 erT/l, maqsimaluri mniS-
vnelobiT 129077erT/l, vs 5548,5±9851,5 erT/l, 
maqsimaluri mniSvnelobiT 63947 erT/l vs 
2970,42±7161,68 erT/l, maqsimaluri mniSvnelo-
biT 53672 erT/l, Sesabamisad. sami SemTxvevis 
gazomvis Sedegebis SedarebiT gamovlinda 
sarwmuno gansxvaveba (p<0,05, fridmanis kri-
teriumi: N = 62; χ2 = 34,935; df = 2; р = 0,00001). 
rabdomiolizis dros mwvave intoqsika-

ciis SemTxvevaSi fsiqotropuli da qimiuri 
nivTierebebiT aucilebelia kreatinkinazas 
kvleva. misi done rabdomiolizis dros 
ufro maRalia pacientebSi fsiqoaqtiuri 
nivTierebebiT mwvave intoqsikaciis Sem-
TxvevaSi, qimiur nivTierebebTan SedarebiT. 
fsiqoaqtiuri nivTierebebiT mwvave into-

qsikaciis jgufSi kreatinkinaza, rogorc 
damoukidebeli prediqtori, sarwmunod moq-
medebs hospitalizaciis xangrZlivobaze.


