Turkiye Klinikleri ] Med Sci. 2019;39(3):237-44

I ORIJINAL ARASTIRMA ORIGINAL RESEARCH I

Hilal HOCAGIL?,

Filiz izCle,

Abdullah Ciineyt HOCAGIL?,
Mehmet TATLIC,

Semih SOZEN®,

Tugba AKKAYA HOCAGIL®

aDepartment of Emergency Medicine,
Biilent Ecevit University Faculty of Medicine,
Zonguldak, TURKEY

°Department of Psychiatry,

istanbul Bilim University Faculty of Medicine,
istanbul, TURKEY

*Emergency Medicine Clinic,

Kayseri Training and Research Hospital,
Kayseri, TURKEY

%Emergency Medicine Clinic,

Kartal Yavuz Selim State Hospital,
istanbul, TURKEY

¢Department of Biostatistics,

Harvard T.H. Chan School of Public Health,
Boston, USA

Received: 06 Dec 2018

Received in revised form: 19 Feb 2019
Accepted: 25 Feb 2019

Available online: 06 Mar 2019

Correspondence:

Abdullah Ciineyt HOCAGIL

Bililent Ecevit University Faculty of Medicine,
Clinic of Emergency Service, Zonguldak,
TURKEY/TURKIYE
drhocagil@yahoo.com.tr

This study was presented as a oral presentation
at 12" National Emergency Medicine,

3” International Critical Care and Emergency
Medicine Congress, 19-22 May 2016 Antalya,
Turkey.

Copyright © 2019 by Turkiye Klinikleri

DOI: 10.5336/medsci.2018-64073

Detection of Rhabdomyolysis in
Patients Admitted to Emergency Department
due to Drug Overdose as a Suicide Attempt:
A Propective Original Clinical Study

Intihar Amacl Ilac Alim1 Nedeni ile Acil Servise
Bagvuran Hastalarda Rabdomiyolizin Aragtirilmasi:
Prospektif Orijinal Klinik Calisma

ABSTRACT Objective: Drug-induced rhabdomyolysis is the most common cause of disorders leading to
acquired muscular inflammation. The aim of this study is to investigate rhabdomyolysis frequency in pa-
tients admitted to the emergency room (ER) due to one or different types of multiple drug ingestion with
suicidal intentions. Material and Methods: This prospective clinical study was performed between June
2013 and November 2013 in Dr. Liitfi Kirdar Kartal Training and Research Hospital’s ER, which had a daily
admittance average of 800-1000 patients. The study included 103 patients. Creatinephosphokinase in the
blood and myoglobin in the urine examined at the 3%, 6, 12% and 24 hours of admission to the ER. Re-
sults: Of the patients, 77 (74.8%) were female and 26 (25.2%) were male. Mean age was 28.8+9.5 years.
Male subjects ingested a greater variety and a greater number of drugs than female subjects (p<0.05). Cre-
atine phosphokinase level was found to be higher in the patients who took a higher number of drugs. Cre-
atine phosphokinase was higher than 171 (U/L) in 15 patients (14.6%). Myoglobinuria was detected in
7.8% of all patients. No rhabdomyolysis was observed in patients who were admitted to the hospital within
the first 3 hours of ingestion. The most commonly used agent for suicide attempt was non-steroidal anti-
inflammatory drugs (NSAIDs) (36.9%), paracetamol (31.1%) and antidepressants (30.1%). Conclusion: It
was found that patients with delayed admission to the ER had a higher incidence of rhabdomyolysis. An-
tidepressants were the third leading agents used for suicidal intentions following NSAIDs and paraceta-
mol.

Keywords: Rhabdomyolysis; suicide attempt

OZET Amag: flaclarin tetikledigi rabdomiyoliz kazanilmis kas inflamasyonu nedenlerinden en stk olamdir.
Bu ¢aligmanin amaci 6z kiyim amagh bir veya farkl tiirde ok miktarda ila¢ alimi nedeni ile acil servise
kabul edilen hastalarda rabdomiyoliz sikligin1 aragtirmaktir. Gereg ve Yéntemler: Bu prospektif klinik
calisma giinlitk ortalama 800-1000 hastanin bagvurdugu Dr. Liitfi Kirdar Kartal Egitim ve Arastirma Has-
tanesi Acil servisinde 2013 yili Haziran ve Kasim aylar1 arasinda yapildi. Calismaya 103 hasta dahil edildi.
Hastalarin acil servise kabuliinden sonra 3iincii, 6’1nc1, 12’inci ve 24’{incti saatlerde kan kreatin fosfoki-
naz ve idrarda miyoglobin degerlerine bakildi. Bulgular: Hastalarin 77’si (%74,8) kadin ve 26’s1 (%25,2)
erkekti. Yas ortalamalar1 28,8+9,5 yild1. Erkek hastalar kadin hastalardan daha fazla miktarda ve gesitte ilag
almiglardi (p<0,05). Yiiksek sayida ilag alan hastalarda kreatin fosfokinaz seviyesi yiiksek bulundu. Krea-
tin fosfokinaz 15 hastada (%14,6) 171(U/L) den daha yiiksekti. Miyoglobiniiri hastalarin %7.8’inde tespit
edildi. Tlag aliminin ilk iig saati icinde acil servise bagvuran hastalarin higbirinde rabdomiyoliz goriilmedi.
Oz kiyim amagli en sik kullanilan ajanlar non-steroid antiinflamatuar ilaglar (NSAII) (%36,9), paraseta-
mol (%31,1) ve antidepresanlardi (%30,1). Sonug: Gecikmeli olarak acil servise getirilen hastalarda rab-
domiyoliz insidansinin daha yiiksek oldugu tespit edildi. Oz kiyim amach olarak NSAII ve parasetamolii
takiben antidepresanlar tigiincii siklikta kullanilan ilaglardi.

Anahtar Kelimeler: Rabdomiyoliz; intihar girisimi

habdomyolysis, due to the destruction of the muscle cells, is a severe
syndrome that can cause life-threatening electrolyte disorders and
renal insufficiency, manifested with increased lactate dehydroge-
nase (LDH), creatine phosphokinase (CPK) and myoglobin levels in plasma.'
Rhabdomyolysis may include a wide spectrum of symptoms ranging from

237


http://orcid.org/0000-0003-3603-4491
http://orcid.org/0000-0002-4879-0166
http://orcid.org/0000-0001-5907-9161
http://orcid.org/0000-0002-1675-9754
http://orcid.org/0000-0003-0576-9487
http://orcid.org/0000-0001-7314-752X

Hilal HOCAGIL et al.

Turkiye Klinikleri ] Med Sci. 2019;39(3):237-44

non-specific findings such as fatigue and myalgia to
acute renal failure. Additionally, almost half of the
patients with rhabdomyolysis have a classical triad
including muscle pain, weakness and dark urine.”

Rhabdomyolysis can result from acquired and
inherited causes. The acquired causes constitute
75% of all the cases.> While alcohol/drug abuse,
medications, toxic agents, infections, endocrine
disorders, muscle ischemia, idiopathic inflamma-
tory rhabdomyolysis, extreme physical exertion are
the nontraumatic acquired causes of rhabdomyol-
ysis; multiple injuries, crush injury, high-voltage
electrical injury, extensive burns, vascular/ortho-
pedic surgery, and prolonged immobility are trau-
matic causes of rhabdomyolysis.* Substance abuse
and medication-induced rhabdomyolysis (34%-
11%) are the most common causes of disorders
leading to muscular inflammation.> Concomitant
and increased number of drug use significantly in-
creases the risk of rhabdomyolysis.®

The aim of this study is to investigate rhab-
domyolysis frequency in patients admitted to the
emergency department due to drug overdose with
suicidal intentions and to identify patients with
high risk of rhabdomyolysis.

I MATERIAL AND METHODS

This prospective clinical study was performed be-
tween June 2013 and November 2013 in Dr. Litfi
Kirdar Kartal Training and Research Hospital’s
emergency room, which had a daily admittance av-
erage of 800-1000 patients. The ethical approval
(11/06/2013 No: 89513307/163) of the study was
obtained from the Ethics Committee of Dr. Liitfi
Kirdar Kartal Training and Research Hospital.

Study Group:

Exclusion Criteria:

- Patients in need of intensive care,
- Patients under 16 years of age,

- Patients with an underlying disease that may
cause rhabdomyolysis,

- Patients with a history of excessive exercise
prior to admission,
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- Patients with recent infections,

- Patients with a recent history of crush in-
juries,
- Patients who experience seizures,

- Patients who have taken the medication
more than 24 hours ago,

- Patients who do not want to participate in
the study.

- Patients who had aggression and agitation.
Inclusion Criteria:
- Patients older than 16,

- Patients admitted to the emergency depart-
ment within the first 24 hours of drug intake,

- Patients who agreed to participate in the
study.

Informed consent was obtained from all pa-
tients in the study. Sociodemographic and clinical
data collection form was filled out for all patients.

The patients who were admitted to the hospi-
tal within one hour after the drug ingestion were
given gastric lavage. Gastric lavage was not rou-
tinely used for poisoned patients. It was performed
to the patients admitted within 60 minutes of over-
dose and only with drugs not absorbed by charcoal.
Antidotes were given to patients with antidote
therapy indications. All the patients were hydrated
properly with 100 cc/hour 0.9% saline.

The patients were observed in the emergency
department for 24 hours, and CPK in the blood
sample and myoglobin in the urine sample were
studied at the 3", 6, 12" and 24" hours after the
patients were admitted to the emergency depart-
ment. The peak time of CPK and presence or ab-
sence of myoglobinuria were also recorded.
Rhabdomyolysis was diagnosed in the patients with
myoglobin from their urine samples or in those
who had five times higher CPK than the upper
limit of normal range (171 U/L).

SOCIODEMOGRAPHIC AND
CLINICAL DATA COLLECTION FORM

This form was completed by researchers based on
the answers of the participants. The form included
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questions regarding age, sex, marital status, smok-
ing habit, alcohol consumption, and active sub-
stance of drugs ingested for suicidal intentions, the
admission time of the patients after drug overdose,
CPK, presence or absence of myoglobin in urine,
peak time of CPK, employed therapeutic interven-
tions (hydration, antidote, gastric lavage, and ac-
tive charcoal) and history of previous diseases or
medications.

STATISTICAL ANALYSIS

All data were analyzed with SPSS for Windows
version 22.0. Descriptive statistics were summa-
rized as mean, standard deviation, median, mini-
mum and maximum values, and the frequency
distributions. Kolmogorov-Smirnov test was used
to test if a variable follows a given distribution. To
compare differences between two groups when the
dependent variable is continuous we employed the
Mann Whitney U test while we used the Chi-
square test to assess if two categorical variables are
independent. The estimated 95% of confidence in-
terval is provided and value of p<0.05 was accepted
statistically significant.

I RESULTS

The study included 103 patients older than 16 years
who were admitted to the emergency department
with one or different types of multiple drugs over-
dose with suicidal intentions. There were 77
(74.8%) female and 26 (25.2%) male subjects in the
study. Mean age was 28.8+9.5 years. The mean
number of drug overdose was 26.0+18.5. The num-
ber of the patients who ingested multiple tablets of
the same type of drug was 45 (43.7%), while the
number of those who ingested multiple tablets of
different types was 58 (56.3%). The most com-
monly used agent for suicide attempt was non-
steroidal anti-inflammatory drugs (NSAIDs) (i.e.
as diclofenac, aspirin, ibuprofen, ketoprofen,
naproxen and etodolac) appearing in 38 (36.9%)
patients, which was followed by paracetamol in 32
(31.1%) patients and antidepressants in 31 (30.1%).
In 98.1% of all patients received therapeutic inter-
ventions, including hydration for 99 (96.1%) pa-
tients, active charcoal administration for 68 (66.0%)
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patients, gastric lavage for 58 (56.3%) patients and
antidote administration (N-acetylcysteine for
paracetamol intoxication) for 12 (11.7%) patients
(the antidote was not used in all patients, we only
used it for patients we could supply). Mean CPK
was 129.6+142.3 U/L and mean peak time of CPK
was 4.8+3.5 hours (Table 1). CPK was higher than
171U/L in 15 patients (14.6%). It was found that 8
(7.8%) patients developed myoglobinuria.

There was a statistically significant relation-
ship between myoglobinuria and the number of the
drugs (p=0.002). A statistically significant associa-
tion between myoglobinuria and CPK level
(p<0.001) was also observed. In addition, the ad-
mission time of the patients was positively corre-
lated with CPK level or peak time of CPK
(p=0.001).

The rate of drug overdose due to different
types of drug was found to be significantly higher
in male (76.9%) than in female (49.4%) subjects
(p=0.014). When the rates of antibiotics, paraceta-
mol, antidepressant agents, H2 receptor blockers,
muscular relaxants, cardiac agents, oral anti-
glycemic agents, and miscellaneous or unknown
drug usage, were compared there was no signifi-
cant difference between male and female subjects
(p>0.05). However, the rate of NSAID use was
significantly higher in male than in female pa-
tients (p=0.011). The mean number of drug over-
dose was 32.0+22.9 in male and 23.9+16.05 in
female subjects, indicating a significantly higher
number of drug overdose for the male subjects
(p=0.024).

The mean number of drug overdose was
30.1£18.9 in the patients who took multiple tablets
of different drugs and 20.6+16.7 for the patients
who used multiple tablets of the same type of drug.
There was a significant difference in the number
of drugs ingested among the patients consuming
multiple tablets of different drugs and those using
multiple tablets of the same drug (p<0.001). How-
ever, there were no significant differences among
the patients in their admission time to the emer-
gency department, CPK and their peak times
(p>0.05) (Table 2).
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TABLE 1: Sociodemographic characteristics and values of the patients.

Age (year)
Gender
Female
Male
Number of drug
Admission time of patients
Drug overdose
Same type of drug
Different types of drugs
Drug
Antibiotics
Paracetamol
NSAIDs
Antidepressants
H2 receptor blockers
Muscle relaxants
Cardiac drugs
Oral antidiabetics
Others
Unknown
Treatment
Hydration
Gastric lavage
Activated carbon
Antidote
Myoglobinuria
CPK (U/L)
Number of the patients according to CPK level
<171 (UL
>171 {UL)
Mean peak time of CPK(hour)

N (%) (Mean = SD)

28.8:9.5
77 (74.8)
26 (25.2)

26.0+18.5
2.7+3.1

129+142.3

4.8+£3.5

NSAIDs: Non-steroidal anti-inflammatory drugs; CPK: Creatine phosphokinase; SD: Standard deviation.

The mean number of drug overdose was
45.5+23.5 in the patients with myoglobinuria and
24.6+17.2 in the patients without myoglobinuria
(p=0.002). Mean admission time of the patients
with myoglobinuria was 5.5+2.1 and their peak
time of CPK was 7.1+3.2 hours. However, mean ad-
mission time of patients without myoglobinuria
was 3.0+2.5 and their peak time of CPK was 4.6+3.5
hours (p<0.001). Mean CPK 519+285.7 U/L in the
patients with myoglobinuria and was 96.8+43.2
U/L in those without myoglobinuria (p<0.001). The
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number of drug overdose, the admission time of pa-
tients, CPK level, and the peak time of CPK were
significantly higher those with myoglobinuria than
in the patients without myoglobinuria (p=0.001)
(Table 3).

I DISCUSSION

Up to the date, the frequency of rhabdomyolysis
has been well investigated however, researches on
the frequency of rhabdomyolysis due to drug over
dose as a suicide attempt are relatively limited.
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TABLE 2: The comparison of clinical values between male and female patients.
Female Male
N (%) N (%) p
Drug overdose
Same type of drug 39 (50.6) 6(23.1) 0.014
Different types of drugs 38 (49.4) 20 (76.9)
Drug
Antibiotics 19 (24.7) 5(19.2)
Paracetamol 21(27.3) 11 (42.3)
NSAIDs 23(29.9) 15 (57.7)
Antidepressants 24 (31.2) 7(26.9)
H2 receptor blockers 6(7.8) 2(7.7)
Muscle relaxants 11 (14.3) 6(23.1)
Cardiac drugs 4(5.2) 4(15.4)
Oral antidiabetics 1(1.3) 0(0.0)
Others 16 (20.8) 4 (15.4)
Unknown 6(7.8) 3(11.5)
Number of drugs {Mean+SD) 23.9+16.5 32.0£22.9 0.024
Admission time (Mean+SD) 2.6+2.2 3.1x4.8 0.693
CPK (U/L) {(MeanxSD) 131.2+159.0 124.8+75.5 0.068
Peak time of CPK (Mean+SD) 4.6+3.0 5.2+4.8 0.911
NSAIDs: Non-steroidal anti-inflammatory drugs; CPK: Creatine phosphokinase.
TABLE 3: The comparison of clinical values between male and female patients.
Myoglobinuria(-) Myoglobinuria(+) p

Number of drugs (Mean+SD) 24.3£17.2 45.5+£23.5 0.002*
Admission time (Mean+SD) 3.0£2.5 5.5+2.1 0.000*
CPK {(Mean+SD) 96.8+43.2 519.4£285.7 0.000*
Peak time of CPK (Mean+SD) 4.6+3.5 71132 0.001*

SD: Standard deviation; CPK: Creatine phosphokinase.

Drug-induced rhabdomyolysis can occur due to
several agents that are used for therapeutic purposes
as well as multiple drug overdose with suicidal
intentions. These agents can cause neuromuscular
junction disorders, muscle pain, and myotonia in ad-
dition to CPK elevation. Thus, the conditions of
suicidal patients with multiple medication intake
or patients using drugs that can cause rhabdomyol-
ysis should be evaluated in terms of rhabdomyoly-
sis.” In our study, rhabdomyolysis was detected in
7.8% of all the patients who attempted to commit
suicide by multiple drug overdose. In a previous
survey of 181 patients with suspected rhabdomy-
olysis after presenting to the hospital for poisoning,
the patients with CPK >975 U/L were considered
to have rhabdomyolysis. 76% of these patients had
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CPK 975 U/L. It was seen that rhabdomyolysis de-
veloped after multiple drug overdose in 6% of the
cases.! In another study, which included 103 pa-
tients with intoxication due to drug overdose,
rhabdomyolysis was detected in 7% of the patients
with CPK >1000 U/L. The clinical findings of rhab-
domyolysis were observed in 2 patients, one with
salicylate intoxication and the other with heroin
intoxication.®! Wongrakpanich et al., explained in
their study for patients over 65 years old that, the
prevalence of rhabdomyolysis due to statins and
other drugs was found to be 2.4% and 1.8% re-
spectively.’ Black et al. reported the prevalence
of rhabdomyolysis as 1% in patients aged 20-75
years; and of this rhabdomyolysis 28% was re-
lated to drug overdose and 20% was due to sep-
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ticemia.'® In another study, 24% of the patients
presenting to the emergency department due to
cocaine use have been shown to develop rhab-
domyolysis.!

In our study, all patients who were admitted
to the emergency department after 5.5 hours were
detected to develop rhabdomyolysis. We observed
that all patients who presented before 5.5 hours
had no rhabdomyolysis. We considered that early
treatment including gastric lavage, activated char-
coal was effective in the patients who admitted to
the emergency department shortly after overdose.
A recent study has shown that when activated
charcoal is given shortly after overdose, systemic
drug absorption is significantly reduced.'” It is sug-
gested that the patients admitted to emergency de-
partment due to drug overdose may not need to be
followed up for rhabdomyolysis if the patients
were received medications to prevent drug absorp-
tion from the intestine shortly after overdose.

Drug-induced rhabdomyolysis can occur from
a variety of different mechanisms and types of mus-
cle injury like necrosis, vascular changes, or mito-
chondrial dysfunction.'® Plasma CPK begins to rise
in 2 to 12 hours after the muscle destruction, and
peak values for CPK are observed at any time be-
tween 1 and 3 days.'*"> However, in our study, the
peak time of CPK in the patients with rhabdomy-
olysis ranged from 12.6 to 17.9 hours. Our results
are different from the literature in the sense that
the simultaneous intake of multiple drugs with dif-
ferent contents may cause rhabdomyolysis earlier
by acting through different mechanisms. In addi-
tion, early initiation of hydration as a routine treat-
ment protocol in the patients presented with drug
use with suicidal intentions may result in prema-
ture termination of the CPK peak.

Rhabdomyolysis may not develop in the acute
phase. Patients with drug overdose with suicidal
intentions tend to have rhabdomyolysis in their
follow-ups. For this reason, a long-term monitoring
of such patients is recommended.

Many medications can cause rhabdomyolysis.
The most common substances inducing rhab-
domyolysis are corticosteroids, lipid-lowering drug,
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propoxyphene, neuroleptics, zidovudine, chloro-
quine, phenytoin, aminocaproic acid, and azathio-

prine.!61”

In our study, it was seen that CPK
elevation was more familiar with NSAIDs and
paracetamol which are frequently used and read-
ily available, and antidepressants which have been

prescribed more commonly in the recent years.

In our study, the most commonly used drugs
for suicidal intentions were NSAIDs followed by
paracetamols.

Non-steroidal anti-inflammatory drugs and
paracetamols are over-the-counter drugs that can
be purchased easily. Thus, availability makes it also
easy to use them for suicidal purposes. Antidepres-
sants were the third leading agents used for suicide
attempts. Patients who take antidepressants often
require long-term treatment and, in some coun-
tries, patients might be prescribed with multiple
boxes of drugs for the next follow-ups to come in a
few months. This may incite already suicidal pa-
tients who have had multiple doses of these drugs
to commit suicide at once because of this availabil-
ity. To prevent this, it may be the right method for
these patients at risk of suicide to obtain only a lim-
ited number of drugs.

In a study in which sociodemographic charac-
teristics, it was reported that the average age was
33.6+12.3 years in the cases who admitted to the
emergency department with a suicide attempt.'®In
our study, the mean age was 28.8+9.5 years, con-
sistently with the study mentioned above. The fe-
male/male ratio was reported to be 0.58 in cases
who were presented to the emergency department
with a suicide attempt in a survey from China
while suicide prevalence was found as 79:100.000
with a female/male ratio of 3 in a study from Thai-
land."”* In our study, the incidence of suicide was
higher in female than in male subjects, but the
number and types of drugs ingested were found to
be higher in male than in female subjects. This
shows that male subjects are using more efficient
methods for suicide attempts and have a higher risk
of severe complications such as rhabdomyolysis.
Rajapakse’s study showed that males had signifi-
cantly higher levels of suicidal intent when com-
pared to females.”!
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LIMITATIONS

This study has some limitations. First is the limited
number of the patients. Secondly, the patients were
observed for only 24 hours because it was a
crowded emergency service and the number of
beds for monitoring was inadequate. Intensive care
patients were also not included in the study. Fi-
nally, we did not measure LDH level of the patients
and did not include data from physical and psy-
chological findings in the analysis.

I CONCLUSION

In our study, it was found that different types and
amounts of drugs ingested were significantly
higher in male than in female subjects. Higher CPK
levels were found in patients with a higher number
of drug overdose. Therefore, the number of in-
gested drugs might be a risk factor for rhabdomy-
olysis occurrence. It was found that the number of
drugs taken, admission time to the emergency de-
partment, CPK level and its peak time were the fac-
tors affecting rhabdomyolysis development. It was
also found that patients with delayed admission
time had a higher incidence of rhabdomyolysis,
which clearly showed us the importance of early
intervention.
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