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Quetiapine Abuse in lllicit Drug Users or Sellers: To Screen
or Not to Screen?

Uyusturucu Madde Kullanic veya Saticilarinda Ketiapin Kotlye Kullanimi: Taranmali Mi?

© ismail Ethem Goren, PhD. Student, ® Nebile Daglioglu, Assoc. Prof.

Gukurova University Faculty of Medicine, Department of Forensic Medicine, Adana, Turkey

ABSTRACT

Objective: Abuse of psychoactive drugs for therapeutic purposes is becoming more common due to their addiction potential. In many studies,
quetiapine has been reported to be abused with illicit drugs. We aimed to point to the abuse and addiction potential of quetiapine by the rates
of quetiapine abuse in blood samples of 4,293 cases who came to our Forensic Toxicology Laboratory by using liquid chromatography-tandem
mass spectrometry method.

Methods: All cases who were caught by law enforcement officers while using or trading drugs as a requirement of the judicial process initiated
were drug users or dealers and then they were brought to our forensic toxicology laboratory to obtain blood and urine samples. Quantification
in blood samples was performed in routine laboratory analysis. The cases were asked whether they used any prescription drugs. The therapeutic
drug users were excluded in this study.

Results: Quetiapine was positive in 50 of 4,293 cases (1.16%). 93.8% (n=4028) of all cases and all of the positive quetiapine were male. While
quetiapine was used alone in 11 of 50 cases with quetiapine positivity, quetiapine was used simultaneously with one or more groups of illicit
drugs in the remaining 39 cases.

Conclusion: In this study, the most common use of cannabis and quetiapine was determined in cases with drugs of abuse. The monitoring of
quetiapine is essential for preventing drug abuse especially in prone population such as illicit drug abusers and addicts. Forensic Toxicology
Laboratories play an important role in taking necessary preventions related to drug abuse.
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Amag: Bagimhlik potansiyelleri nedeniyle terapotik amaclar icin kullanilan psikoaktif ilaglarin kottiye kullanimi gtinden giine yayginlasmaktadir.
Bircok calismada, ketiapinin yasadisi uyusturucu maddeler ile birlikte suistimal edildigi bildirilmistir. Bu calismada, Adli Toksikoloji
Laboratuvarimiza gelen 4.293 olguda ketiapinin suistimal oranlarinin belirlenmesi amaclanmistir.

Yontem: Baslatilan adli tahkikatin gereksinimi olarak uyusturucu satarken veya kullanirken kolluk kuvvetleri tarafindan yakalan tiim olgular,
uyusturucu kullanicisi veya saticisidir ve daha sonra tim olgular uyusturucu madde testi icin adli toksikoloji laboratuvarimiza getirilmistir.
Olgularin kan orneklerinde rutin laboratuvar analizinde kullanilan valide metot kullanilarak kantitatif, idrar orneklerinde kalitatif analiz
cahisilmistir. Olgulara herhangi bir receteli ilag kullanip kullanmadiklari sorulmustur. Terapétik ilag kullanicilari calismaya dahil edilmemistir.

Bulgular: Dort bin 293 olgunun 50'sinde (%71,16) ketiapin pozitif bulunmustur. Tim pozitif olgular erkektir. Ketiapin tek basina 11 olguda tespit
edilirken, diger olgularda bir veya daha fazla yasadisi ilagla birlikte ketiapin kullanimi s6z konusudur (n=39). Kan drneklerinde olciilen ketiapin
konsantrasyon araligi 0,46-411 ng/mL (ortalama: 56,4 ng/mL)dir.

Sonug: Bu ¢alismada, yasadisi ila¢ kullanicilar arasinda ketiapin ile birlikte en sik tespit edilen madde kannabis (esrar) olmustur. Ketiapinin

takip edilmesi, ozellikle yasadisi uyusturucu kullanicilari ve bagimlilari gibi egilimli poptlasyonda uyusturucu kullaniminin 6nlenmesi icin
onemlidir. Adli Toksikoloji Laboratuvarlari, bu verileri ilgili yasal birimlerle paylasarak uyusturucu bagimhihg ile ilgili gerekli onlemlerin

alinmasinda onemli bir rol oynamaktadir.

Anahtar Kelimeler: Ketiapin, antipsikotikler, psikoatif ilaclar, kottiye kullanim, toksikoloji

INTRODUCTION

The abuse of psychoactive drugs used for therapeutic purposes
is becoming widespread at the present time. The case reports
and data of poison centers associated with the potential for
abuse or misuse of quetiapine, which is included in second-
generation antipsychotic drugs, by oral, intranasal, and
intravenous administration has indicated that quetiapine
abuse is a common phenomenon in the last decade (1-3). The
use of the drug in the treatment of psychiatric disorders such
as bipolar disorder and schizophrenia is approved by the US
Food and Drug Administration (4). It can also be used in the
treatment of mood disorders, anxiety and major depression,
alcohol and drug addiction in the clinic (5). Quetiapine abuse
can result in a variety of undesirable sensory changes, including
anxiolysis, hypnosis and euphoria (3,6).

In terms of receptor activity, it has the characteristics of a
potent serotonin 5-HT2A receptor antagonist and a moderate
dopamine D2-receptor antagonist, partially 5-HT1A agonist,
H, histamine antagonist, o, adrenoreceptor antagonist and
sigmat receptor agonist. Its half-life is approximately 6 hours.
While quetiapine has no significant activity on cholinergic,
muscarinic and benzodiazepine receptors, it acts mainly on
serotonergic, dopaminergic and adrenergic receptors (7).
In particular, drug-induced dopamine release in the limbic
system (ventral striatum) is associated with drug dependence
and abuse. Considering that animal studies are an indirect
tool for the assessment of drug addiction, it is concluded that
quetiapine affects the neurological system associated with drug
abuse and that the drug has the potential for psychological
dependence (8). Although the majority of prescribed quetiapine
has been used for clinical purposes, some patients can easily
obtain and abuse the drug (9). The fact remains that the drug

is not included controlled substances in Turkey and its drug
abuse potential is often ignored (10).

In many studies, quetiapine has also been reported to be
simultaneously abused with other illegal drugs, including
sympathomimetic such as cocaine, and amphetamines
(11,12). The frequency of quetiapine usage in these cases has
attracted our attention while drug testing was performed in
the biological samples of drug of abuse cases due to use of
illegal drug. In this cross-sectional study, we evaluated whether
quetiapine screening is needed in routine toxicological analysis
of all cases by detecting the rates of quetiapine usage and its
concentrations in the blood samples of 4,293 patients who
came to our Forensic Toxicology Laboratory between 2017 and
2018 years.

MATERIALS and METHODS

In this study, blood samples of 4,293 patients who were
sent to forensic toxicology laboratory on suspicion of illicit
substance supply and trade between 2017 and 2018 years were
examined. All of the cases are individuals who were caught
by law enforcement officers and started the judicial process
while using or trading drugs. These cases were brought to our
forensic toxicology laboratory in order to obtain blood and
urine samples for drug testing as a requirement of the judicial
procedure. Urine samples were prepared by liquid-liquid
extraction method and analyzed qualitatively.

Chemicals

All chemicals used in the extraction stage in the analysis of
illicit substances and drugs are of the purity of chromatography
and Merck brand (Merck, Gibbstown, NJ, USA). All the standard
and internal standard (diazepam-d5) Lipomed brand (Lipomed,
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Cambridge, USA) used to plot the calibration curves were used
in quantitative analysis.

Analysis of lllicit Substances and Drugs in Blood Samples

Solid Phase Extraction

Solid phase extraction (SPE) cartridges (OASIS HLB, 3 cc 60 mg)
(Waters, Milford, MA) used for SPE were conditioned with 2
mL methanol and 2 mL ultrapure water. 1 mL of whole blood
and 2.5 mL of ultra-pure water were centrifuged at 3,500 rpm
and supernatants were added to the conditioned cartridges.
Cartridges with blood samples were washed with 5% methanol
solution and dried under vacuum for 10 minutes. The eluent
was taken up with ethyl acetate/NH,0H (98: 2) solution and
then dried under pure nitrogen. It was then dissolved with
1 mL of methanol and mixed with vortex, then 0.22 uym
polytetrafluoroethylene syringe tip was filtered through filters
and placed into 1.5 mL amber glass vials. The concentrations
of illicit substances and drugs in the extracted blood samples
were determined by Liquid chromatography-tandem mass
spectrometry (LC-MS/MS).

Analysis of lllegal Substances and Drugs with LC-MS/MS
Illegal substances and drugs were analysed by Shimadzu
CBM-20A ultra-flow LC, Shimadzu SIL-20A/HT automatic
sampling system and Shimadzu 8,040 mass spectrometer.
The analyte separation was obtained using a mixture of 10
mM ammonium formate in water as mobile phase A and
methanol gradient as mobile phase B. The drugs and drugs
were separated on a pentafluorophenylpropyl column (Allure
50x2,150 mm, 5 umm, Restek, Bellefonte, PA, USA). The
analysis was performed in multiple reactions monitoring
(MRM) mode. Positive MRM was used for all items (Table 1).
Two MRM transitions were followed for the detection of each
substance, the first used for determination and the second
used for confirmation. The total working time of the method
is 13 minutes. Total flow rate for analysis was 0.4 mL/min. and
the injection volume of the samples is 20 uL. Quantitative
analysis of quetiapine was performed in blood samples and
the calibration points were 1, 2.5, 5, 10, 25, 50, 100, 250, 500
ng/mL.

RESULTS

The cases of quetiapine positivity were evaluated in cases
of illegal substance and drug analysis in cases who came to
the Forensic Toxicology Laboratory in Faculty of Medicine at
Cukurova University. Accordingly, quetiapine was found to
be positive in 50 cases (1.16%) among 4,293 cases. 93.8% of
all cases were male (n=4,028). All 50 cases were forensic and
all cases belonged to male individuals. The mean age of the
cases with quetiapine positive was 36.7 years £8.3 standard
deviation (SD) (22 to 59 years). The quetiapine concentrations
detected in the blood samples of the subjects ranged from

0.46 to 411.0 ng/mL (median: 8.6 ng/mL, mean: 56.4 ng/mL
+117.7 SD). Blood samples of all the cases in which quetiapine
was found positive. Quetiapine was not detected in the urine
sample of only 8 cases. In cases where quetiapine was detected,
quetiapine alone was abused as well as its multiple use with
illegal substances.

Quetiapine alone was detected in 11 of the 50 quetiapine
positive cases, while quetiapine was used with one or more
drug groups in the remaining 39 cases (Figure 1).

When quetiapine is used with a single substance, it is mostly
used in combination with opiate substances (25%). This is
followed by use with cannabis and amphetamine-derived
illegal substances, respectively.

In the other cases, the use of quetiapine with more than
one illegal substance was determined. The use of quetiapine
only with cannabis drugs was found in 8 cases. In the other
cases where quetiapine was used together with drugs, it was
determined that drugs were used simultaneously in more than
one group (Table 2).

DISCUSSION

The development of drugs designed with clinically effective
sedative, analgesic, anxiolytic, anaesthetic and stimulant
properties has led to the abuse of these drugs (13). Among
the most obviously abused antipsychotic drugs, quetiapine is
one of the most remarkable drugs. According to the data of
the American Association of Poison Control Centers, more than
2,000 cases have been identified in this regard until 2014.
The common feature of abused antipsychotics is that they
are dopamine antagonists that directly or indirectly increase
release of dopamine to nucleus accumbens (14). The first case
in the literature on abuse of quetiapine was explained in 2008.
A 48-year-old male patient with alcohol and benzodiazepine
drug addiction has been prescribed quetiapine at a dose of
100 mg daily for 15 years for addiction treatment. The person
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Cocaine 28%
15%
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20%
Opioids
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Figure 1. Frequencies of illegal substances used with quetiapine
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Table 1. MRM transitions and retention times of analytes molecular ion, fragments, fragmentation energy and retention time

values
No Drug R.T. (min.) | Precursor ion (m/z) | Product ion (m/z) CE (Volt)
. 165.10 -42
1 Morphine 4.18 286.10
153.20 -45
. 168.10 -19
2 Benzoylecgonine 4.79 290.10
105.10 -30
. 165.20 -46
3 Codenine 5.98 300.20
153.20 -47
) 211.00 -28
4 6-Monoacetylmoprhine 6.38 328.20
193.10 -29
L . 105.10 -22
5 Methylinedioxyamphetamine 8.23 180.10
135.10 2
. 91.10 -20
6 Amphetamine 7.86 136.10
119.10 -15
. 91.00 -20
7 Metamphetamine 8.40 150.10
119.10 -15
o . 105.10 -23
8 Methylinedioxymethamphetamine 8.61 194.10
135.10 -21
299.20 -20
9 THCCOOH 9.10 345.30
193.10 27
313.20 -23
10 THC-OH 9.40 331.20
192.90 -29
123.00 -30
1 A9-THC 10.33 315.20
193.20 33
. 182.10 -18
12 Cocaine 10.30 304.20
82.10 -30
. . 16.00 -13
13 Mehtylendioxy-N-ethylamphetamine 9.62 208.10
105.10 -26
o 253.10 -23
14 Quetiapine 9.89 384.20
221.10 -36
. 182.10 -18
15 Ecgonine-methyl-ester 3.22 200.10
82.10 -15
. 121.05 -32
16 7-aminoclonazepam 6.16 286.10
222.10 -26
241.20 -51
17 Clonazepam 8.51 316.00
270.02 -28
188.15 -23
18 Fentanyl 9.35 337.30
105.00 -38
. 154.20 -28
19 Diazepam 9.80 285.10
222.30 27
91.05 -32
20 Medazepam 11.0 270.90
207.10 -29
. 227.20 -26
21 Diazepam-d5 (Internal standard) 9.03 290.20
198.20 -34
MRM: Multiple reactions monitoring, CE: Fragmentation energy, R.T.: Retention time, min: Minimum
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reported that after a few weeks, the dose increased up to
1000 mg of his own free will, sometimes in combination with
clonazepam (15).

The European Drug Agency received 209571 adverse drug
reaction reports of quetiapine in the period July 2005-July
2016, of which 18112 reports reported abuse, dependence and
cessation of 884 patients and 8.6% of all adverse reactions. In
this report, 1.02% of the cases were reported to be related to
quetiapine abuse (16). The previous studies conducted were
mostly based on the frequency of use of quetiapine among
clinical cases. All cases that are the subject of our study are
forensic cases. The results of the judicial investigation process
evaluated together with the drug test and crime scene findings
will determine whether these cases were drug dealers or users.
The focus of this study is to determine the frequency of use
of prescription quetiapine among dealers or users. Quetiapine
abuse rate was determined as 1.16% (n=50) in this study which
was carried out in Adana.

Quetiapine is known to be abused by prisoners, and many
cases, including those published in our country, report that
abused the drug in prison or while hospitalized by court
order (17-19). However, several reports have also reported
that widely abused this drug in psychiatric outpatient clinics
such as Alcohol and Drug Addiction Research, Treatment and
Education Center, Turkey (9). In addition, its abuse potential
via snorting, smoking or intravenous by crushed and brought
into street form is emphasized (6,10). Abusers may obtain
this uncontrolled drug in various ways, including getting it in
black markets. They can obtain this drug by exaggerating their
psychiatric symptoms and manipulating the physician they
are treated with (9). In this way, the drug, which can be easily
gotten with a prescription, is delivered to drug addicts, sellers

Table 2. Frequency of single and multiple use of quetiapine in

studied cases

Abused Drugs Number of cases (n)

QUETIAPINE 11

OPIOIDS 10

THC 8

COC+AMPH-+THC 3

AMPH 3

OPI+COC 3

AMPH+THC 2

THC+OPI 2
2
2
1
1
1
1

QUETIAPINE +

COC+AMPH+THC+BENZ
AMPH+BENZ
THC+OPI+BENZ
OPI+BENZ

COC+AMPH

COC+BENZ

or users by establishing socail networks in jail or hospital and
can be abused in street forms (9,10). In a report on quetiapine
abuse, a 33-year-old male who had substance addiction
and admitted to the emergency room for rehabilitation and
detoxification burglariously powdered quetiapine prescribed
for his wife, mixed it with cocaine, and abused it intravenously
(20,21).

In 2014, Reddel et al. (22) In a recent prevalence study
based on quetiapine abuse among users of illicit substances,
15% of quetiapine users have been identified. In addition,
quetiapine-related deaths have generally occurred in cases of
multiple drug use (23,24). Some studies concurrently exploited
sympathomimetics such as cocaine and other illegal substances,
such as Methylinedioxymethamphetamine. According to the
data obtained in our study, the abuse of quetiapine in cases
who come to our forensic toxicology laboratory can be either
alone or in combination with illegal drugs. When multiple and
single substance use of quetiapine is evaluated together, illicit
substances and abuse are as follows; marijuana> opiate>
amphetamine> cocaine> benzodiazepine (Figure 2). According
to World Drug Report of United Nations Office on Drugs and
Crime in 2019, about 147 million people, 2.5% of the world
population, consume marijuana (25). These results show that
prescription antipsychotics drugs such as quetiapine combined
with drugs are abused in combination.

Epidemiological studies on the use of illicit drugs or prescription
psychoactive drugs in Turkey are mostly based on surveys (26).
Incorrect answers of the participants in the surveys conducted
on the use of illicit or prescription drugs may restrict the study.
In this respect, it is important to provide evidence-based
medical approach and to determine the drug or illicit substance
sought in biological samples. Therefore, the limitation of our
study is that the validity of self-report to determine who was
taking quetiapine therapeutically is problematic. However, it is
not possible to reach therapeutic drug usage of these cases due
to ethics and privacy.
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Figure 2. Frequencies of illegal substance and multiple substance
groups used with quetiapine
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Statistical Analysis

Data collection, analysis and reporting systems have been
developed abroad to assess and anticipate an expected increase
in non-medical uses of especially prescription psychoactive
drugs (27). In order to decrease the rate of drug abuse, it is
important to control psychoactive drug prescriptions more
closely, to be more careful clinicians in terms of dosage and
usage follow-up of drugs that are likely to be abused, to detail
the medical history of patients, to inform patients about
drugs whose have potential for addiction and to increase the
deterrent measures on people who take and sell psychoactive
drugs by prescription. In 2013, with the circular issued by
the Ministry of Health, Turkey Pharmaceuticals and Medical
Devices Agency, many normal prescription drugs were followed
due to drug abuse. Quetiapine is still not included in the list of
controlled drugs in Turkey. The data obtained with this study
of this drug will play an important role in taking the necessary
measures by the relevant institutions. The limitations of our
study include the lack of alcohol analysis in the cases due to
not requesting alcohol analysis, not knowing the time from
when there were suspicion of substance use to the time they
came to the laboratory, not knowing how long the cases have
been abusing the substance, and not reaching the clinical
history. The prevalence of quetiapine usage was found to be
low among people involved in drug-related crimes in our study
(1.16%). Therefore, although quetiapine investigation does not
seem to be effective in terms of time and cost in every case,
it can be concluded that quetiapine is included in qualitative
general screening methods used in the routine analysis of
forensic toxicology laboratories, and if necessary, it will be
useful to perform quantitative analysis.

In this study, the most common use of cannabis and quetiapine
was determined in cases with abuse of illicit substances. The
monitoring of quetiapine is essential for preventing drug abuse
especially in prone population such as illicit drug abusers and
addicts. It is important to provide an evidence-based medical
approach analysing biological samples to determine the drug
or illicit substance usage.

Ethics Committee Approval: The study was approved by the
Non-interventional Clinical Research Ethics Committee of
the Faculty of Medicine in the Cukurova University (approval
number: 93, approval date: 01.11.2019).

*This study was presented at the 57" Annual Meeting of
the International Association of Forensic Toxicologists in
Birmingham, UK.
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