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Abstract

Background. Whenever drugs affecting the nervous system (ANS) are applied for criminal reasons (homicide), in
suicide attempts, or if there is suspicion that medical error could have been involved, prosecutors’ offices, courts,
and police departments refer the case to the Department of Forensic Medicine, where it is analyzed by expert physi-
cians in cooperation with pharmacologists and toxicologists.

Objectives. The aim of this study was to define the ways in which ANS drugs are misused by both the physician
and patient and to determine its scope.

Material and Methods. The data comprised 3177 expertise and investigational reports issued in 2002-2005 and
the first quarter of 2006 (1Q/2006) by experts of the Department of Forensic Medicine, Silesian Piasts University
of Medicine in Wroctaw. After review, 69 cases were chosen for further analysis. The documents were analyzed
with respect to the type of misuse, patient gender, the offender, and the drug. Temporal analysis of the phenome-
non was also conducted.

Results. Male individuals were involved in the majority of misuse cases involving ANS drugs. Criminal misuse
comprised the majority of misuse cases. Ephedrine, tramadol, clonazepam, estazolam, hydroxizine, diazepam,
midazolam, and temazepam were the most commonly misused ANS drugs. Medical error had a relatively small
share in the total number of analyzed misuse cases. Many misuse cases involved combining ANS drugs with alco-
hol. Of the reported deaths, 17.24% were attributed to the ANS drugs.

Conclusions. The control level for dispensing ANS drugs should be increased (Adv Clin Exp Med 2008, 17, 3,
253-258).
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Streszczenie

Wprowadzenie. Przypadki uzycia lekéw psychotropowych do celéw przestgpczych (zabdjstwa), w celach samo-
bojczych, przypadki podejrzen bledéw medycznych dotyczacych farmakoterapii — sg kierowane przez prokuratu-
ry, policje i sady do biegtych lekarzy z zaktadu medycyny sadowej, ktérzy w zespotach interdyscyplinarnych, ra-
zem z farmakologami i toksykologami, dokonuja ich analizy.

Cel pracy. Ustalenie rodzajéw nieprawidtowego uzycia lekéw dziatajacych na ukltad nerwowy zar6wno przez le-
karzy, jak i pacjentéw oraz okreslenie skali tego zjawiska.

Material i metody. Material badawczy stanowito 3177 wynikéw badan i ekspertyz zespotéw opiniujacy biegtych
Zaktadu Medycyny Sadowej Akademii Medycznej we Wroctawiu, wydanych na zlecenie sagdéw, prokuratur i po-
licji w latach 2002-2005 oraz w pierwszym kwartale 2006 roku. Materiat zawarty w dokumentacji analizowano,
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uwzgledniajac rodzaj nieprawidlowosci, ptec¢ pacjentéw, osobg sprawcy nieprawidtowego uzycia leku, rodzaje le-
kéw stosowanych nieprawidlowo. Badano réwniez wystgpowanie nieprawidtowosci w poszczeg6lnych latach.
Wiyniki. Wiegksza liczba nieprawidtowosci zastosowan lekow dziatajacych na uktad nerwowy dotyczy mezczyzn.
Ogétem najwickszy odsetek wszystkich rozpatrywanych nieprawidlowosci stanowito uzycie lekéw psychotropo-
wych w celach przestgpczych. Do najczesciej naduzywanych lekéw dziatajacych na uktad nerwowy nalezg: efe-
dryna, tramadol, klonazepam, estazolam, hydroksyzyna, diazepam, midazolam i temazepam. Bledy medyczne sta-
nowia 7,23% zarejestrowanych zdarzed. Duza grupa nieprawidtowosci w stosowaniu lekéw dziatajacych na uktad
nerwowy dotyczy taczenia ich z alkoholem lub z innymi lekami psychotropowymi. Zaobserwowano 17,24% przy-
padkéw zgondw po zastosowaniu lekéw dziatajacych na uktad nerwowy.

Whioski. Nalezy zwigkszy¢ kontrole wydawania lekéw dziatajacych na uktad nerwowy (Adv Clin Exp Med

2008, 17, 3, 253-258).

Stowa kluczowe: nieprawidtowe uzycie, leki dzialajace na ukltad nerwowy.

The history of the contemporary use of drugs
affecting the nervous system (ANS drugs) began
just after World War II. The first modern psychi-
atric drug was lithium carbonate (1949), followed
by the neuroleptics chlorpromazine and reserpine
(1952), chlorprotixen (1958), and haloperidol
(1965). Antidepressants were introduced almost
concurrently, with iproniaside in 1954 and
imipramine shortly thereafter (1957). Most of these
drugs (with the exception of reserpine and ipronia-
side) are still in use. These old-generation drugs
were followed by a new group of modern drugs
with such interesting properties that they were
referred to as, for example, new antidepressants or
new atypical neuroleptics. The introduction of psy-
chotropic drugs revolutionized psychiatric therapy.
The number of patients whose symptoms could be
alleviated or remitted significantly increased.
Hospital admissions also went down. Many
patients were able to continue living and working
as before the onset of disease. Efficient pharmaco-
logical treatment also allowed for educational
interaction and psychotherapy. Nevertheless, ANS
drugs are often misused, in terms of both purpose
and dose, and they show side effects. In some situ-
ations they should be applied with extreme care.

Whenever ANS drugs are applied for criminal
reasons (homicide), in suicide attempts, or when
there is a suspicion that medical error could have
been involved, prosecutors’ offices, courts, and
police departments refer such cases for investiga-
tion to the Department of Forensic Medicine,
where expert physicians analyze these events in
cooperation with pharmacologists and toxicolo-
gists. The criminal use of ANS drugs raises special
concern. In such cases the drugs are administered
by persons with no elementary pharmacological
knowledge, thus imposing a real danger of possi-
bly fatal overdose [1-10]. Increasing interest of
criminal groups may have been recently observed
in the so-called “rape pills” and a growing supply
of these substances in illegal trade. This problem
should be the subject of another article. The aim of
the present study was to determine the ways in

which ANS drugs are misused by both the physi-
cian and the patient and to investigate the scope of
this phenomenon.

Material and Methods

The data source comprised 3177 expertise and
investigational reports issued in the period of
2002-2005 and the first quarter of 2006 (1Q/2006)
by experts of the Department of Forensic
Medicine, Silesian Piasts University of Medicine
in Wroctaw, on order by courts, prosecutors’
offices, and police departments. After review, 69
cases were chosen for further analysis, all con-
cerning ANS drug misuse, with 26 of them involv-
ing women and 43 involving men. The document-
ed data were analyzed with respect to the type of
misuse, the patient’s gender, the offender, and the
drug. Temporal analysis of the phenomenon was
also conducted.

Results

Misuse events involving ANS drugs account-
ed for 2.17% of all the reviewed cases. Table 1
presents the incidence of misuse cases in the peri-
od of 2002-1Q/2006 subdivided according to the
drug user’s gender. In 2002 and 2003 the numbers
of cases were similar, both in total and subdivided
by user gender. In 2005 and 2006 the total num-
bers of cases were also similar, but differences in
frequency between men and women were found;
in 1Q/2006 more cases were related to men and in
2005 to women. In 2004 there were 47 cases
(68.12% of the total number), significantly more
than in other periods. In that year a large level of
felony was disclosed which had lasted for several
years and in which many people were involved.

Results of analysis of the type of misuse over
time, taking into account medical error, criminal
and improper (addiction) drug application, possible
side effects (complications), and overdose com-
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Table 1. ANS drug misuse in 2002-2006

Tabela 1. Nieprawidlowosci dotyczace stosowania lekow
dziatajacych na uktad nerwowy w latach 2002-2006

Year The number of reported drug misuses

(Rok) (Liczba zgtoszonych nieprawidlowosci)
Total misuse | Women Men
(Ogoétem) (Kobiety) (Mezczyzni)

2002 6 3 3

2003 5 2 3

2004 47 13 34

2005 5 2 3

1/2006 6 6 0

Total 69 26 43

(Razem)

bined with improper use by the patient (suicide
attempt), are presented in Table 2 and Figure 1. It
is clearly demonstrated that criminal application
was the most common misuse type revealed in the
investigated data. Such events amounted to 51 cases,
which is 73.91% of the total, with 18 of them
involving women (26.09%) and 33 men (47.83%).
Other misuse types were not so common. Medical
errors contributed only to 5 events (7.25%) and
cases concerning the side effects of psychotropic
drug therapy were also rare. Most cases were
recorded in 2004 (68.11% of cases). This was due
primarily to a large amount of criminal misuse
(56.52% of the total) and also to medical errors,
overdose (both purposeful and accidental), and side
effects of therapy. In 1Q/2006 only one type of
misuse was recorded and it was the criminal appli-
cation of ANS drugs (8.70% of total).

Comparison of the gender-related frequency
of ANS drug misuse over the period of 2002-2006
shows that men were more often involved (with
the exception for 2002). However, in 1Q/2006 all
misuse cases concerned women.

The analyzed data indicate that ephedrine
(23.81% of the total) was the most commonly mis-
used drug, with tramadol (19.05%) just behind. In
an overwhelming number of cases, ephedrine was
applied together with such drugs as tramadol
and/or clonazepam. Next in line were drugs con-
taining clonazepam (11.90%), estazolam (9.52%),
diazepam (4.76%), temazepam (3.57%), midazo-
lam (3.57%) (benzodiazepine derivatives), and
hydroxizine (5.95%) (Figure 2). This allows the
conclusion that the analyzed cases of drug misuse
involved mainly benzodiazepine derivatives
(adding up to 36.90% of all cases), applied as
a sedative for criminal reasons, in polypharma-
cotherapy, and for financial benefit (unnecessary
prescription). Other drugs were misused (crime,
suicide, medical error) in single cases. None of the

Table 2. Types of ANS drug misuse in the investigated
material for 2002—-1Q/2006

Tabela 2. Rodzaje nieprawidlowosci stosowania lekéw
dziatajacych na uktad nerwowy wystepujacych w bada-
nym materiale w latach 2002-2006 (I /2006)

Misuse type The number of reported drug
(Rodzaj nieprawi- misuses

diowosci) (Liczba zgtoszonych
nieprawidtowosci)

Total Women Men
(Ogodtem) | (Kobiety) | (Mgz-
czyZni)

Medical error, 5 3 2
wrong choice of
drug by physician
(Btedy medyczne,
zty wybdr leku
przez lekarza)

Criminal 51 18 33
(Przestepcze)

Addiction 2 0 2
(Uzaleznienia)

Foreseeable 3 0 3
side effects,
complications
(Dziatania uboczne,
powiktania, mozliwe
do przewidzenia)

Overdose 6 3 3
(Przedawkowanie)

Misuse by a patient, | 2 2 0
suicide attempt
(Nieprawidlowe
zastosowanie leku
przez pacjenta,
proby samobdjcze)

Total 69 26 43
(Suma)

drugs were misused repeatedly during this same
time of day or year, i.e. no regularity was observed
throughout the investigated period.

The evaluation of mortality attributed to ANS
drug misuse is presented in Table 3. In the ana-
lyzed period, 15 deaths were reported (21.74% of
all 69 misuse cases). They were attributed to inap-
propriate use of ANS drugs acting directly on the
CNS (drug action as a result of a pharmacological
mechanism) or indirectly (through toxicity, side
effects without connection with pharmacological
drug activity, or as a consequence of another
drug/alcohol interaction and/or wrong choice of
a drug by the physician, without indications for its
use). Deaths caused exclusively by an ANS drug
involved men only. When a psychotropic drug was
applied together with another drug (diclofenac) or
alcohol, both men and women were victims. Two
men died because of complications as a conse-
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quence of side effects. Physician error (neglecting
serious illness and administering an ANS drug to
calm the patient) contributed to four deaths
(26.67% of the total deaths). An asterisk placed in
the column denoting the number of cases means
that the drug contributed implicitly to deaths.
A woman who became drowsy after taking psy-
chotropic drugs was killed because she could not
defend herself effectively against attackers. A man
influenced by amphetamine and alcohol fell out

T

I niewlasciwe uzycie  |€KOW dziatajacych
w na uktad nerwowy
1G/2006 w rozpatrywanych

latach

Fig. 2. ANS drugs most frequently
reported to be misused in the analy-
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a window. Another man choked and it was attrib-
uted to a side effect of neuroleptics. Men were the
victims of ANS drug misuse more often (66.67%
of the total deaths) than women.

Analysis of the incidence of drug abuse and
alcohol consumption shows that there was a ten-
dency to combine alcohol with ANS drugs, which
is obvious misuse (Figure 3). Such events were
reported almost each year, adding up to 15 cases
(21.74% of all cases). On the other hand, exami-

Table 3. The number of deaths related to ANS drug misuse in the period of 2002-1Q/2006

Tabela 3. Liczba zgonéw spowodowanych posrednio lub bezposrednio niewtasciwym zastosowaniem lekéw dziatajacych

na uktad nerwowy w przedziale lat 2002— /2006

Gender Number of deaths caused by
(Pted) (Liczba zgonéw spowodowana przez)
ANS drug ANS drug + ANS drug Physician error | Other* Subtotal
alone another drug complication (Btad lekarza) (Inne*) (Razem)
(Lek dzialaja- | or alcohol (Powiktlanie
cy na uktad (Lek dziataja- | po leku dziata-
nerwowy) cy na uktad jacym na uktad
nerwowy + lek | nerwowy)
z innej grupy
lub alkohol)
Women 0 2 0 2 1 5
(Kobiety)
Men 2 2 2 2 2 10
(MgzczyZni)
Total 2 4 2 4 3 15
(Razem)
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nation of whether ANS drugs were used singly or
in combinations led to the observation that in most
misuse cases, more than one ANS drug was
involved (Table 4). Of the 69 misuse cases report-
ed in the period of 2002-2006, only 10 events
involved a single drug (14.49% of all cases). This
shows a tendency for more complex forms of drug
misuse.

Discussion

In pharmacies, psychotropic drugs are strictly
supervised. These drugs are dispensed on prescrip-
tion only, with the prescription expiring after
14 days. In spite of such rigid control, misuse
cases are relatively common, involving both
patients and physicians. The nonspecific misuse of
ANS drugs contributes to 2.17% of the total num-
ber of cases referred to the Department of Forensic
Medicine, Silesian Piasts University of Medicine
in Wroctaw, by courts, prosecutors’ offices, and
police departments. Investigating the incidence
and misuse types over time, no regularity or ten-
dency regarding time of a day or season of the year
was found, unlike Trela et al. and Niemcunowicz-
Janica et al. [5, 8, 9], and the gender-related dif-
ferences also varied from year to year. However,
one may notice an overwhelming proportion of
misuse cases for criminal purposes, contributing to
73.91% of the total number of events, with 26.09%
involving women and 47.83% men. These figures
point to a somewhat constant predominance of

Table 4. The number of misuse cases in the period of
2002-2006 in which only one ANS drug was involved

Tabela 4. Liczba nieprawidtowosci dotyczacych pojedyn-
czego zastosowania leku dziatajacego na uktad nerwowy
w badanym materiale w latach 2002-2006

Gender Frequency of misuse cases involving
(Ptec) the administration of only one drug
affecting the nervous system

(Liczba nieprawidtowosci dotyczacych
pojedynczego zastosowania leku
dziatajacego na uktad nerwowy)

2002 | 2003 {2004 | 2005 | IQ/ | Sub-
2006 | total
(Ra-
zem)
‘Women 1 0 1 1 0 3
(Kobiety)
Men 2 0 2 3 0 7
(MgzczyZni)
Total
(Razem) 3 0 3 4 0 10

drug misuse in men, as in publications by
Niemcunowicz-Janica et al., Reguta et al., Bloch-
-Bogustawska et al., and Trela et al. [5, 7-10].
Medical error was involved in 7.25% of the inves-
tigated events. In some cases prescriptions were
filled for financial benefit or to be used by a drug
addict. This category also comprised a situation in
which a drug inappropriate for a disease was
administered with no prior physical examination
of the patient or a diagnosis. Sedatives dangerous-
ly prolonged the time necessary to arrive at a diag-
nosis and to start therapy. In most cases, such
a course of action ruins a patient’s chance for sur-
vival. A tendency to combine alcohol with an ANS
drugs was a problem concerning 21.74% of the
total number of cases.

The observed tendencies suggest that the physi-
cian should provide more complete information to
a patient on prescribed drugs, especially ANS drugs,
in terms of drug characteristics and interactions (par-
ticularly with alcohol). One should remember that
when misused, a drug may cause patients to endan-
ger themselves as well as others. The observations
and conclusions presented below are based on gen-
eral analysis of the investigated data.

Observations

Male individuals were involved in the majori-
ty of the misuse cases involving ANS drugs.

Criminal misuse of psychotropic drugs con-
tributed the most to the total number of misuse
cases. Ephedrine, tramadol, clonazepam, estazo-
lam, hydroxizine, diazepam, midazolam, and
temazepam were the most commonly misused
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ANS drugs. Medical errors contributed to 7.25%
of the total number of recorded events. Many mis-
use cases involved combining ANS drugs with
alcohol or other psychotropic drugs. Of the report-
ed deaths, 21.74% were attributed to ANS drugs.
Drugs were combined with alcohol and/or other
drugs (commonly with other psychotropic drugs).
Death was most commonly due to cardiovascular

The authors concluded that the control level
for dispensing ANS drugs should be increased and
aimed at reducing their availability and lowering
the possibility of criminal application. Benzo-
diazepines as a group are the most commonly mis-
used drugs. Medical errors concerning ANS drugs
had a relatively small share in the total number of
analyzed misuse cases.

and respiratory insufficiency.
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