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ABSTRACT

Chronic use, overdose and withdrawal are potential causes of seizures in illicit substance
abusers. The aim of this work is to assess the pattern of substance abuse in patients presented
with new onset seizures. Eighty patients presented to Mansoura Toxicology Unit and Neurology
Department with a history of substance abuse and witnessed attack of seizure for the first time
were included in the study. The mean age of patients was 25.9 # 6.5 years and most of them
were men. Substance abuse-related seizures were mostly associated (78.75%) with tramadol ei-
ther alone or in combination with opiate and /or cannabis. There is a significant correlation re-
garding age and pattern of substance abuse-related seizures. Multi-substance abuse is more
prevalent (66.25%) than single drug intake in all age groups. It could be concluded that sei-
zures are a common serious complication in substance abusers and should not be underestimat-
ed especially with tramadol either alone or in combination with opiates and or / cannabis. Rais-
ing the awareness of general population and medical personnel regarding the seizure potential
and the misconception about tramadol safety is warranted.
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INTRODUCTION

Seizures are a common toxic compli-
cation of numerous drugs and toxins. It
has been estimated that 6% of new-onset
epi-
lepticus are drug related (Finkelstein et
al,, 2013 and Reichert et al., 2014). Sei-
zures in illicit substance abusers can oc-

seizures and up to 9% of status
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cur in chronic use, overdose and with-
drawal. These seizures are usually acute
resulting from direct toxic effects of the

the

or from

abused substance on brain, sub-

stance withdrawal indirect
mechanisms, such as head trauma, in-
fection and metabolic imbalance result-
ing from drug or alcohol abuse (Luft,

2010).
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Medication-induced seizures can occur
due to increased excitatory activity or sup-
pressed inhibitory pathways, altered neu-
rotransmitters or receptor function with
resultant over activation (Chen et al.,
2015).

Noteworthy, changing patterns of sub-
stance abuse and drug prescription are re-
flected in the incidence of substances at-
tributable to seizures (Thundiyil et al.,
2007). There are few studies regarding rec-
reational drug use-related seizures. Hence,
the aim of this work was to assess the pat-
tern of substance abuse in patients pre-
sented first ever with seizures to Toxicolo-
gy Unit and Neurology Department,
Mansoura Emergency Hospital.

PATIENTS AND METHODS

The present work was carried out in the
Toxicology Unit and Neurology Depart-
ment in Mansoura Emergency Hospital,
Egypt in the period from 15" December
2012 to 15" December 2013.

Inclusion criteria

All patients with a history of substance
abuse and experiencing a new onset sei-
zure for the first time were included in the
study.

Exclusion Criteria:
Patients who had family history of epi-

lepsy, past history of head trauma, histo-
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ry of prior seizure activity, infections,
presence of metabolic derangement and
patients taking other drugs that may in-
duce seizures e.g. antidepressants, monoa-
mine oxidase inhibitors (MAQISs) or selec-
tive serotonin reuptake inhibitors (SSRIs).

Methods:

a) After taking an informed consent,
data was collected from conscious patients
at time of admission if possible or from
their relatives i.e. sociodemographic data,
history of illicit drug intake, seizures and
its frequency and past medical history.

b) Complete clinical examination, EEG,
routine laboratory investigations e.g., arte-
rial blood gases and random blood sugar
were carried out.

¢) Urine sample (10 ml) was obtained
from each patient on admission for toxico-
logical screening. After preliminary test-
ing each sample was collected in a dry, la-
beled container and stored at -20°C until
analysis for chromatographic confirma-
tion.

d) Toxicological analysis:

i. Preliminary drug screen test by EMIT
system (Syva, Solaris S/N 1076 Version
3.00L. Using Emit® d.a.u. Assay) was
done for qualitative detection of can-
nabinoids, opiates, tramadol, benzod-
iazepines, barbiturates and ampheta-
mines.
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ii. Confirmatory testing of positive re-
sults by thin layer chromatography
according to the methodology of
George and Braithwaite (1995) and
Meadway et al. (1998).

Statistical Analysis :

All data were analyzed by using the
Statistical Package for Social Scientists
(SPSS) version 10.00 for windows (SPSS
Inc., Chicago, IL, USA). Quantitative data
were presented as mean * standard devia-
tion and qualitative data were presented
as number and percentage. Chi square
and Fischer's exact tests were done to
compare between different variables. P
value less than 0.05 was considered statis-
tically significant.

RESULTS

During the study period, a total of 150
patients with a history of illicit substance
intake presented to Toxicology Unit
with seizure attack for the first time in
life and were admitted to the Neurology
Department, Mansoura Emergency Hospi-
tal. Eighty patients met the inclusion
criteria and were enrolled in this re-
search.

All patients revealed no abnormality on
clinical examination. Arterial blood gases,
blood sugar analysis and EEG were nor-
mal.
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Table (1) illustrates the sociodemo-
graphic data of the studied patients. Male
patients constituted most of the studied
cases (93.75%) with male to female ratio
9:1. Their age ranged from 15-52 years
(mean * SD is 25.9 £ 6.5). The majority of
cases with seizures (56.25%) were in the
age group (21-30 years). Nearly half of the
patients were single (51.25%), 50% had
low educational level (secondary school)
and most of them were from urban areas
(62.5%).

Table (2) and figure (1) illustrate the re-
sults of toxicological screening and thin
layer chromatographic (TLC) confirmation
of urine samples in the studied patients.
Combined tramadol and opiate intake
constituted the highest pattern of drug
abuse among the studied cases (31.25%)
followed by tramadol alone or in combina-
tion with opiates and cannabis (20% and
15 % of patients respectively). TLC analy-
sis of opiates revealed positive results for
6-monoacetyl morphine (6-MAM) and
morphine metabolites. All patients’ sam-
ples were negative regarding ampheta-
mine and barbiturates.

Table (3) demonstrates the correlation
between age, gender and type of sub-
stance abuse in the studied cases. The ma-
jority of tramadol abusers (60%) either
alone or combined with opiates were in
the age group (21-30 years). Combined
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tramadol and opiate intake constituted the correlation regarding age and type of sub-
highest pattern of drug abuse among male stance abuse (p= 0.04).
patients (29.2%). There was a significant

Table (1) : Sociodemographic characteristics of the studied abuser patients (n=80).

Characteristics Number Percentage (%)
Males 72 93.75
S
X Females 8 6.25
<20 18 225
45 56.25
Age (years) 20- <30 17 2125
>30
. Urban 50 62.5
Resid
esidence Rural 30 37.5
: 41 51.25
. Single
Marital statu:
arital status Married 39 48.75
) 24 30
No education 40 50
Educational level Secondary school (Low) 16 20
High education
Not working 43 53.75
Occupation Government employee 9 11.25
Private work 28 35

Table (2) : Results of toxicological screening in the studied abusing patients (n=80).

Substances of abuse Number of cases Percentage (%)
Tramadol+ Opiate 25 31.25%
Tramadol only 16 20%
Tramadol+ Opiate+ Cannabis 12 15%
Tramadol + Cannabis 10 12.5%
Cannabis + Opiate 6 7.5%
Cannabis only 4 5%
Opiate only 2 2.5%
Benzodiazepines 5 6.25%
Total 80 100%
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Fig. (1) : Results of thin layer chromatographic
confirmation of substance abuse amo-
ng studied patients (n=80). TRA: tram-
adol, OP: opiate, CAN: cannabis, Ben-
zo: benzodiazepines.

Table (4) demonstrates the correlation
between age, gender and pattern of sub-
stance abuse in the studied cases. Polysub-
stance abuse was more prevalent than sin-

gle drug intake in all age groups and
among males (68.1%). On the other hand,
single illicit drug use was more common
among females (62.5%). A significant cor-
relation was found regarding age groups
and overall prevalence of substance abuse
as seen in figure 2 (p = 0.03). There was
insignificant correlation between gender
(p <

and pattern of substance abuse

0.05).

Table (5) shows the correlation between
residence, education, occupation and sub-
stance abuse in the studied cases. No
significant correlation was found as re-
gards any of the studied variables (p <
0.05).

Table (3): Correlation between age, gender and type of substance abuse in the studied patients (n=80).

Age groups (years) Gender
Type of substance | <20 (n=18) 20-<30 (n=45) | 230 (n=17) (% (‘}/Teiflrlzirelstﬁll (ol/w xzsnfﬁ)tal
abuse (% from total of | (% from total | from total of the ° °
£ age group ) group of the group of the
age group ) of age group ) ge group female gender ) male gender )
T dol 0 12 4 4 13
ramado
(26.7%) (23.5%) (50%) (18.1%)
Tramadol +Opiate 2 15 7 3 21
P (11.1%) (33.3%) (41.1%) (37.5%) (29.2%)
Tramadol +Opiate 7 4 1 0 12
+Cannabis (38.9%) (8.9%) (5.9%) (16.7%)
Tramadol + Cannabis 2 7 ! 0 10
(11.1%) (15.6%) (5.9%) (13.9%)
C bi 2 3 0 1 3
annabis
(11.1%) (6.7%) (12.5%) (4.2%)
. . 2 2 2 6
C bis + Opiat 0
annabis piate (11.1%) (4.4%) (11.8%) (8.3%)
Opiat ! 1 0 0 2
iate
P (5.6%) (2.2%) (2.7%)
. . 2 1 2 5
B d 0
enzodiazepines (11.1%) (2.2%) (11.8%) (6.9%)
P- value 0.04* 0.28

* Significant at p-value <0.05, n: number, %: percentage .
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Table (4) : Correlation between age, gender and pattern of substance abuse in the studied cases (n=80).

Age groups (years) Gender
Pattern of substance
buse <20 (m=18) | 20-<30 @=45) | 230 (n=17) ;e'f“a'est(’? : ;“;"es (ZZ: :
(% from total | (% from total | (% from total of (% from tota (% from tota
f f th group of the group of the male
of age group ) | of age group ) e age group ) female gender) gender )
. 5 17 6 5 23
Single substance
(27.8%) (37.8%) (35.3%) (62.5%) (31.9%)
More than one 13 28 11 3 49
substance (72.2%) (62.2%) (64.7%) (37.5%) (68.1%)
P-value 0.39 0.52
11 8 1 6
Total tramadol 3 3 ! :
(61.1%) (84.4) (76.4%) (87.5%) (77.7%)
Total bi 11 9 3 1 21
otal cannabis (61.1%) (20%) (17.6%) (12.5%) (29.2%)
Total opiat 5 18 9 3 29
otal opiate
P (27.7%) (40%) (52.9%) (37.5%) (40.2)
P-value 0.03* 0.66

* Significant at p-value <0.05. n: number, %: percentage, Total tramadol means: all cases positive for tramadol ei-

ther alone or combined with other substances, Total cannabis means: all cases positive for cannabis either alone or

combined with other substances. Total opiate means: all cases positive for opiate either alone or combined with

other substances.
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Fig. (2) : Correlation between age and overall prevalence

of substance abuse in the studied cases (n=80).
TRA: tramadol, OP: opiate, CAN: cannabis.
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Table (5) : Correlation between residence, education, occupation and pattern of substance abuse in the

studied cases (n=80).

Education Residence Occupation
Pattern of - -
substance abuse No Low High Urban Rural No work | Governmental Private
(n=24) (n=40) (n=16) (0=50) | (n=30) (n=43) (n=9) (n=28)
T dol 3 14 1 9 8 8 3 5
ramaco (12.6%) | (35%) 625%) | (18%) | 6.7%) | (18.6%) (33.3%) (17.9%)
. 2 2 2
Opiates 0 0 0 0 0
(8.3%) (4%) (4.7%)
T 1
ramado 2 6 4 8 4 8 1 3
+ Opiates +
Cannabis (8.3%) (15%) (25%) (16%) | (133%) | (18.6%) (11.1%) (10.7%)
C bi 0 2 2 3 1 3 0 1
annabis (5%) (12.5%) (6%) (3.3%) (7%) (3.6%)
Tramadol 3 4 2 4 3 5 2 3
+ Cannabis (12.6%) (10%) (12.5%) (8%) (10%) | (11.6%) (22.3%) (10.7%)
Tramadol 10 10 4 14 11 9 3 13
+ Opiates (41.6%) (25%) (25%) 28%) | (36.7%) | (20.9%) (33.3%) (46.4%)
. . 2 2 2 7 2 4 2
Cannabis+ Opiates 0
(8.3%) (5%) (12.5%) (14%) | (6.7%) (9.3%) (7.1%)
B diazoi 2 2 1 3 1 4 0 1
enzodiazpines (8.3%) (5%) (6.25%) 6%) | (3% | (93%) (3.6%)
P- value 0.21 0.78 0.68
18 34 11 35 26 30 9 24
Total tramadol
(75%) (85%) | (68.75%) | (70%) | (86.6%) | (69.7%) (100%) (85.7%)
. 4 10 8 18 7 15 1 6
Total cannabis
(16.6%) (25%) (50%) (6%) | (233%) | (34.8%) (11%) (21.4%)
. 14 12 6 23 13 15 3 15
Total opiates
(58.3%) (30%) (37.5%) 46%) | (343%) | (34.8%) (33.3%) (53.5%)

* Significant at p-value <0.05. n: number, %: percentage. Total tramadol means: all cases positive for tramadol either

alone or combined with other substances, Total cannabis means: all cases positive for cannabis either alone or com-

bined with other substances, Total opiate means: all cases positive for opiate either alone or combined with other sub-

stances.

DISCUSSION

The present work was carried out to
assess the pattern of illicit drug use
presented with new-
than half of the

studied patients (65.25%) were in the age

among patients
onset seizures. More

group (20- < 30 years) and most of them
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were males (93.75%).

More or less similar, Behnoush et al.
(2012) studied 143 patients presented with
drug-induced seizures in Baharloo Hospi-
tal, Iran. Their age was mainly between
20-30 years with 53.3% male. Fawzi (2011)
studied 640 Egyptian abusers most of
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them were males (77.2). In another study,
Tashakori and Afshari (2010) and Shadnia
et al. (2012), stated that seizure is more
common in young males (22-39.5 years).
However, Farajidana et al. (2012) reported
non significant difference in the frequency
of seizure between different genders.

In contrast, Talaie et al. (2009) reported
that 26.5% of the patients who developed
seizure after tramadol poisoning were fe-
males while Eizadi-Mood et al. (2009) and
Jovanovic-Cupic et al. (2006) mentioned
that the frequency of seizures in females
was 47.6% and 16.1% respectively.

No definite conclusion could be made
in the present study, about gender distri-
bution among patients with substance
abuse-induced seizures because of the
small number of cases. However, men and
young adults aged 18 to 25 years are re-
ported to be at a higher risk of substance
dependence (Delker et al., 2015) and this
may explain the higher incidence of sei-
zures among this group.

With respect to other sociodemographic
data reported in the current research,
about two thirds of substance abusers pre-
sented with new-onset seizures were from
urban areas (62.5%). Half of the studied
patients had low educational level (secon-
dary school) (51.25%) were single and
(53.75%) were not working. There was no
significant correlation between pattern of

Mansoura J. Forensic Med. Clin. Toxicol.

illicit drug abuse and any of the previous
data.

Most of addicts are unemployed, have
low socioeconomic level, from suburban
areas with minimal educational status ac-
cording to the study published by Fawzi
(2011).

All the current cases presented with sin-
gle episode of new-onset seizure. Toxico-
logical analysis of their urine samples re-
vealed that overall tramadol positive
screen was the most frequent (78.75%) ei-
ther alone or combined with other recrea-
tional drugs. A significant correlation was
found between substance abuse and age
either single or as an overall pattern. In
particular, total tramadol and opiate in-
take was prevalent in youth in the age
group (21-30 years) while cannabis abuse
was more prominent in the adolescent age
<20 years.

Likewise, Fawzi (2011) reported a high
prevalence of tramadol abuse among their
studied population sample (67.9%). It was
reported that seizure is one of the most
important life-threatening clinical presen-
tation of tramadol in therapeutic and toxic
doses. Most of the patients experience
only one episode of seizure within 24
hours after tramadol use (Hassanian-
Moghaddam et al., 2013; Rahimi et al.,
2014; Mehrpour et al., 2015 and Ryan and
Isbister, 2015).
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In Egypt, along the past five years,
there was an alarming increased abuse of
tramadol especially among youth and
middle aged population. Popularity of
tramadol is attributed to its easy accessi-
bility, illegal smuggling, low price, pre-
sumption that tramadol is a safe medica-
tion for pain management and that it
could treat premature ejaculation, extend
orgasm and heighten sexual pleasure. An-
other factor is misconception about its
safety and beneficial effects promoted by
irresponsible social media and internet
drug sales (Salem et al., 2008 and Fawzi,
2011).

Findings of this study regarding the oc-
currence of seizures in abusers of a single
showed that
(66.25%) of patients first ever presented

or polysubstance use

with seizures were abusing more than one
substance. Tramadol was consumed alone
in 20% of cases, combined with opiates
(31.25%) or associated with opiates and /
or cannabis abuse (27.5%).

Shadnia et al. (2008) stated that seizures
could not be due to tramadol agonistic ac-
tion on the opioid receptor since adminis-
tration of an opioid antagonist seems to
aggravate seizures. The mechanism by
which tramadol induces seizures is sug-
gested by Hassanian-Moghaddam et al.
(2013) to be due to suppression of gam-
ma aminobutyric acid (GABA) receptors
and inhibition of GABA pathways. Some

Mansoura J. Forensic Med. Clin. Toxicol.

individuals are more sensitive to sei-
zures induced by tramadol as they are
poor metabolizers because of a genetic
polymorphism of CYP2D6 (Gardner et
al., 2000).

Concerning the other substance abuse-
related seizures in the current work,
(7.5%) of patients exhibited positive can-
nabis and opiates urine drug screen, while
cannabis only was positive in (5%) of pa-
tients. Five cases (6.25%) were positive for
benzodiazepines only. Opiates only was
positive in (2.5%) of patients. TLC analysis
of opiates revealed positive results for her-
oin metabolites “6-monoacetyl morphine
(6-MAM) and morphine".

Likewise, seizures were observed in
8.63% of abusing patients (12.5% are due
to opioid abuse). They occurred during
withdrawal from heroin (Mattoo et al.,,
2009). Furthermore, Warner-Smith et al.
(2002) reported new-onset seizures in 2%
of heroin-overdosed patients which may
be attributed to heroin itself or to epilepto-
genic adulterants present in commercial
street heroin.

On the contrary, it is stated that sei-
zures are uncommon during opioid with-
drawal; and if they exist, this suggests ei-
ther concomitant use of another drug or
central nervous system infection, especial-
ly with intravenous drug abuse (Chaila
and Delanty, 2010).
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On the other hand, Gholami and Saboo-
ry (2013) stated that morphine abuse can
alter seizure threshold. Further, Shafaroo-
di et al. (2007) and Zhang and Ko (2009)
postulated that morphine can modulate
seizure susceptibility in a biphasic con-
trasting manner and cause dose-
dependent anticonvulsant and proconvul-

sant effects.

Seizures related to opiates alone are un-
common due to their inhibitory actions on
the brain resulting in decreased neuronal
excitability (Saboory et al., 2007). Hence,
other causes should be explored. In this
case series, no other causes or risk factors
(e.g. stroke, infection, metabolic derange-
ment frequently seen in addicts) could ex-
plain the new-onset seizures. So, it may be
due to direct toxic effects of adulterants as
suggested by Luft (2010).

Controversies are observed in the litera-
ture regarding cannabis-related seizures.
Hoyte et al. (2012) found that 3.8% of pa-
tients who require medical care for syn-
thetic cannabinoids intoxication present
with seizures. Also, de Havenon et al.
(2011) and Hamerle et al. (2014) reported
four cases with no prior history of neuro-
logical disease that experienced their first
generalized tonic—clonic seizure after

smoking cannabis (Spice).

In contrast, Devinsky et al. (2014) and
Maa and Figi (2014) stated that seizures

Mansoura J. Forensic Med. Clin. Toxicol.
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are not commonly seen with marijuana
use and it is claimed to be protective
against new-onset seizures and epilepsy.
However, the epidemiological data and
case reports suggest that, at least in some
patients, cannabis may not affect epilepsy
at all or may even exacerbate seizures
(Szaflarski and Bebin, 2014; dos Santos et
al., 2015 and Kersten and McLaughlin,
2015).

The mechanism behind the possible
proconvulsant effect of synthetic cannabi-
noids is not known, but it may be due to
their effects at the cannabinoid receptor
CB1 (Schep et al., 2015).

The current finding of benzodiaze-
pines-related seizure in five patients may
be due to withdrawal. This is in agree-
ment with O’Connor et al. (2004) and Ash-
ton (2005) who reported that benzodiaze-
pine  withdrawal syndrome occurs
following trials to withdraw even from
therapeutic doses with an incidence of 30-
100%. Symptoms range from sleep disor-
ders, anxiety, panic attacks and muscle
spasms to excitability, convulsions, psy-
chosis and hallucinations (Lader, 2014;

Liebrenz et al., 2015).

Also, Albiero et al. (2012) described two
patients developed seizures during ben-
zodiazepine detoxification. There is no
previous history of seizures or evidence of
intracerebral lesions. A diffuse decrease in
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the seizure threshold due to generalized
excitatory rebound is the probable cause
of seizures (Chaila and Delanty, 2010).

In summary, drug abuse is an impor-
tant risk factor for new-onset seizures.
Tramadol is the most frequent drug en-
countered followed by opiates and canna-
bis. More larger scale studies should be
targeted towards the potential risk of sei-
zures associated with tramadol, its mecha-
nism and susceptibility in different popu-
lations especially when combined with
other medications.
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