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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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CREATINE KINASE IN PATIENTS WITH RHABDOMYOLYSIS ACUTELY INTOXICATED
WITH PSYCHOTROPIC AND CHEMICAL SUBSTANCES

"Babulovska A., 'Chaparoska D., 'Simonovska N., 'Perevska Zh.,
'Kostadinoski K., ’Kikerkov I., ’Kuzmanovska S.

Clinical Centre, University Clinic for Toxicology, Faculty of Medicine, Ss. Cyril and Methodius University in Skopje;
2[nstitute of Preclinical and Clinical Pharmacology with Toxicology, Faculty of Medicine, Ss. Cyril and Methodius
University in Skopje; *Military 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-
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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-
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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

o Number Maximum Percentiles
Type of intoxication | = (" | nroan | std. Dev. (Max) 25th mfe‘:;g 0 75th
. | 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*
.. | Psychotropic 62 7197.09 11517.54 63947.00 | 732.00 | 1865.00 10034.00
5 = 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*
. Psychotropic 38 4105.51 8924.22 53672.00 | 249.00 | 1083.50 5279.00
5 3 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
To 1/3/5 - Friedman Test: N=62; Chi-Square=34.935; df=2; p=0.00001*
To 1/5 - Wilcoxon Signed Ranks Test: Z=-2.927; p=0.003*
To 3/5 - Wilcoxon Signed Ranks Test: Z=-5.816; p=0.0001*
To 1/3 - Wilcoxon Signed Ranks Test: Z=-0.696,; p=0.487
* significant for p<0.05; CK 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

© GMN

Unstandardized Standardized 95%
Model Coefficients Coefficients ¢ Sig, Coll;ﬁdence Intell;val for B
B Std. Error Beta Bglvlvrf; Bgfﬁg
Whole sample (N=139) - R=0.228 R?=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 R?>=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 R?=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
ependent 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
7739.954+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-
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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 rthabdomyolysis 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

'Babulovska A., 'Chaparoska D., !'Simonovska N.,
Perevska Zh., 'Kostadinoski K., >’Kikerkov I.,
SKuzmanovska S.

!Clinical 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; *Military 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
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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 thabdomyolysis 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.

PE3IOME

KPEATUHKHWHA3A Y BOJIBHBIX PABJOMMO-
JU30M ITPU OCTPOI UHTOKCHUKAIIAHU IICHU-
XOTPOIIHBIMU U XUMMWYECKHMMHU BEIIE-
CTBAMU

'"Badysoscka A., 'Janmapocka JI., 'CumonoBcka H.,
Mepescka K., 'Kocragmnocku K., ’Kukepxos H.,
*Ky3manoBcka C.

'Viuusepcumemckas mMoKCUKONOSUYECKAS. KIUHUKA Me-
ouyunckozo paxynomema, Kiunuueckuii yenmp, *Hn-
cmumym OOKIUHUYECKOU U KAUHUYECKOU (apmMakonocuu
¢ moKcukonozueu, MeOuyuHckuil gaxyismem, Yuusep-
cumem Kupunna u Meghoous ¢ Cronve, Boennviii me-
ouyunckui yeump - Munucmepcemeo oboponwsi, Cronve,
Pecnyonuxa Cesepras Makedonus

Llenbto nccnenoBaHUs SBUIOCH ONpPENEICHUE aKTUBHO-
CTH KPEaTMHKHHA3bl U €€ CBA3M C MPOJODKUTEIBHOCTHIO
NpeObIBaHUsI B CTAIIMOHAPE Y OOJIBHBIX C OCTPON MHTOKCH-
KalyeH MCUXOTPOITHBIMU U XMMHUUECKUMH BEIIECTBAMH.

Jlnarno3 pabsoMuon3a CTaBUIIM PHU YPOBHE KPeaTHH-
kuHasbl (KK) > 250 EJI/n. B uccnenoBanue BKIIOUESHBI
B3pOCIIbIE MALUEHTHI >18 J1eT, ¢ pabIOMHOIN30M B COCTO-
SIHUM OCTPOM MHTOKCHKAI[MM TICUXOTPOITHBIMU M XUMH-
YeCKHMMHM BeIleCTBaMH B NepBble 48 yacoB. VICKIIOUeHBI
MalMEeHTHl ¢ PaOJOMUOIN30M MPU MBIIIEYHOH TpaBMe B
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pe3yabrare TpaBMaTHYECKOro MOBPEXIeHUs, MH(papKTa
MHOKap/a, HH(ApKTa COCyJ0B FOJIOBHOTO MO3ra, KpoBO-
H3JIMAHUA B MO3I, XPOHUYCCKUX 3a6OHeBaHHﬁ IICYCHU U
TIOYEK.

VY Bcex MalMeHTOB C PabJOMHOJIM30M CpeHee 3Ha-
yenne KK Ha mepBeIif, TpeTuil M NATHIM A€Hb COCTAaBU-
1m0 5715,9+16088,8 EJI/1 ¢ MakCHMallbHBIM 3HAYCHHEM
129077 EJl/n, 5548,5+9851,5 Ea/n npu mMakcumaibHOM
sHauenun 63947En/n, n 2970,42+7161,68 Ex/n ¢ mak-
CHUMaJIbHBIM 3HaueHueM 53672 En/n, cOOTBETCTBEHHO.
CpaBHeHHe Bceil BBHIOOPKM B TpeX Cilydasix OIpejere-
Hus, npu p<0,05, BBEIIBIIIO TOCTOBEPHYIO pa3HUILy (KpH-
tepuii @puamana: N=62; Chi-Square=34.935; df=2;
p=0.00001). JIns Bceit BBIOOpKH OOMBHBIX C pabIOMHUO-
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JIN30M, a TaKOKe B IPYMIE MCUXOTPOIMHBIX HHTOKCHKAIIUN
npu p<0,05 yposens KK B mepBblie cyTKM MOATBEPIUICS
KaK HE3aBHCHUMBIN IPEJUKTOP, AOCTOBEPHO BIMSIOIIMN
Ha BapHabCIbHOCTh CPOKOB rocmuTanusanuu B 5,2%
(R2=0,052) B cpaBuenuu ¢ 20% (R2=0,200).

[Tpu padbmomuonuse, B pe3yibraTre OCTPOH HWHTOKCH-
KaI[i¥ TICUXOTPOITHBIMH M XMMHUYECKHUMH BEIIECTBAMHU,
HEOoOX0IMMO HMCCIIeIOBaTh KPeaTHHKHHA3Y. YPOBHHU Kpea-
TUHKUHA3b! OBLIH BBIIIE TPHU PaOJOMUOIN3E y TAIIUEHTOB
C OCTPOM MHTOKCUKALMEH NICUXOTPOIHBIMU BEIIECTBAMHU
B CpPaBHEHHH C MHTOKCHKAIMeH XUMHMYECKUMH Belle-
CTBaMU. B rpynme MHTOKCHKAIMM NCUXOTPOMHBIMH Be-
IeCTBaMH KPEaTMHKHMHA3a KaK He3aBUCUMBIN TIPEAUKTOP
JIOCTOBEPHO BJIUSAET HA JUTUTENBHOCTh TOCIUTAIN3AINN.
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