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ABSTRACT

A case control study was conducted among 66 patients presented to Mansoura University Emergency

Hospital following tramadol administration to investigate the nature of tramadol induced seizures, its

correlation with ingested dose and the relation of drugs of abuse co-administration to seizures occur-

rence. Patients were divided into two groups: group I were patients presented with seizures and group II

were patients presented without seizures. Among studied patients, there wasno significant statistical dif-

ference between the two groups in age and sex. Patients were presented with tonic clonic seizures within

30 minutes up to 10 hours post ingestion. The most frequent dose thatcould induce seizures was 500-1000

mg with the lowest reported dose inducing seizures was 225 mg. In addition, patients presented with his-

tory of administration of toxic dose (2250 mg) were presented without seizures. On correlating the dose

with seizures occurrence, there was moderate positive correlation (p=0.01, r=0.343). The co-

administrated drugs of abuse showed that opiates and cannabis co-administration with tramadol increas-

es the risk of tramadol induced seizures three time. In conclusion, although there is positive correlation

between seizures occurrence and the ingested dose, tramadol induced seizures is not dose dependent and

it can occur on ingestion of therapeutic dose and persons with ingestion of toxic dose can be presented

without seizures.

rotonin (5-HT) levels at the nerve endings.
Tramadol exerts its monoamine effect
through inhibiting  both noradrenaline
and 5-HT neuronal reuptake, facilitating
5-HT release and  stimulating  some 5-HT
receptors (WHO-2014). Another reported
mechanisms of  action  of  tramadol in-

INTRODUCTlON

Tramadol hydrochloride, a synthetic
opioid, is commonly used as pain reliever.
It exerts its analgesic effect mainly
through mu (µ) opioid receptor stimula-
tion and increasing noradrenaline and se-



El-Mansoury et al.
50  

Mansoura J. Forensic Med. Clin. Toxicol. Vol. XXIV,  No. 2,  July  2016

ports in the second year (Afshari et al.,
2011). 

The exact mechanism of tramadol in-
duced seizures remains unclear. Although
initially it was thought previously that
they are related to 5-HT reuptake inhibi-
tion, there is an increasing evidence that it
is related to its µ receptor agonist effect.
Rehni et al. (2008) found that tramadol in-
duced seizures occur mainly via µ recep-
tors  mediated  inhibition  of  GABA  in-
hibitory pathway in mice. In addition,
Rehni et al. (2010) explained tramadol-
induced seizures in mice via µ receptor
mediated histamine receptors (H1) activa-
tion. Also, Fujimoto et al. (2015) confirmed
the anticonvulsant effect of 5-HT in trama-
dol induced seizures and reported that
rats with low  5-HT  level in the brain
were predisposed to tramadol-induced
seizures.

The aim of the current work was to de-
scribe the nature of seizures among pa-
tients presented to Mansoura University
Emergency Hospital following tramadol
administration, its correlation to the in-
gested dose and the role of drugs of abuse
co-administration in its potentiation.

SUBJECTS AND METHODS

Study design:
The study was a case control one

among 66 patients presented to the toxi-

clude weak agonist effect to  delta (δ) and
kappa (κ) receptors; muscarinic receptor
antagonist; opioid-dependent γ aminobu-
teric acid (GABA) release inhibition; N-
methyl-D-aspartate (NMDA) receptor an-
tagonist and blocking transient receptor
potential (TRP) cation channels specially
TRPV (vanilloid) or TRPA (ankyrin) sub-
types (Trescot et al., 2008; Miyanoet al.,
2015). 

Tramadol is metabolized in the liver
through cytochrome P-450 (CYP) 2D6
(CYP2D6), 2B6 (CYP2B6) and 3A4
(CYP3A4) producing O-desmethyltrama-
dol (M1) (ODMT) and N-desmethyl-
tramadol (M2) (Ardakani and Rouini,
2007). In comparison with tramadol, the
M1 and M2 metabolites are more (400-
fold) and less (0.2-fold) potent µ opioid
receptor  agonists  respectively. While
tramadol  itself  possesses more 5-HT and
norepinephrine re-uptake blocking activi-
ty. So, the wide variability in the pharma-
cokinetic and pharmacodynamic proper-
ties of tramadol, and hence the wide
variability in toxic  manifestations of tram-
adol  can  partly be ascribed to CYP poly-
morphism (GrondandSablotzki, 2004;
Lynch  and  Price, 2007; Coller et al, 2012).

Within the first year of tramadol mar-
keting, the Food and Drug Administration
(FDA) had received 83 reports of seizures
among patients using  tramadol even in
therapeutic doses and more than 200 re-
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Methods:
For each patient the following was per-

formed:
History: Carful history taking includ-

ing:
• Demographic data: age, sex.  
• Route of tramadol administration; ad-

ministrated dose; time elapsed since inges-
tion; history of tramadol addiction and its
duration; history of other illicit drug abuse
and any other co-ingestion.

• Characters of seizures: type of sei-
zures, interval between tramadol inges-
tion and seizures and number of seizure
attacks.

• Past history of tramadol induced sei-
zures.

Laboratory investigation:
Five ml urine collected on dry polypro-

pylene tube for drugs of abuse testing:
tramadol, opiates, benzodiazepines, can-
nabis (THC), barbiturates and ethanol us-
ing MGC 240 autoanalyser in Mansoura
Clinical Toxicology Laboratory, Forensic
Medicine and Clinical Toxicology Depart-
ment, Faculty of Medicine, Mansoura Uni-
versity.

Inclusion criteria: Persons above 21
years old.

Exclusion criteria: 
• Hepatic patients.
• Renal patients.

cology unit in Mansoura University Emer-
gency Hospital with history of tramadol
administration. Based on the investigated
disorder, patients were selected and divid-
ed into two groups; group I : 33 non-
epileptic patients presented to the hospital
with seizures or history of seizures within
24 hours after tramadol administration
and group II: 33 non-epileptic patients
presented to the hospital without seizures
or any history of seizures within 24 hours
after tramadol administration.

Sample size:
The sample size was calculated by epi-

infoT.M software program version 7.1.0.6
based on study power 90 and two sided
confidence level 99%. 

Ethical aspects:
Faculty of medicine, Mansoura Univer-

sity Institutional Review board approved
the ethical aspects of the study as a pros-
pective case series with tramadol over-
dose.

Informed consent:
All participating patients were request-

ed to sign an informed valid consent form
indicating their approval to use their clini-
cal data for this research. The consent
form contains information regarding the
purpose of the study, procedures as well
as benefits and confidentiality of the re-
sults.
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RESULTS

Group I patients’ age ranged between
21-45 years with their mean age ± SD is
31.03 ± 7.47. Patients included were 31
(94%) males and two (6%) females. All pa-
tients had history of tonic clonic seizures
after tramadol administration before arri-
val to the hospital. Onset of seizures fol-
lowing tramadol ingestion was highly var-
iable ranging from 30 min up to 10 hours
post ingestion with median value 120 min.
Number of seizures attacks following
tramadol ingestion was single attack in 16
patients (48.5%), two attacks in 14 patients
(42.4%), three attacks in one patient(3%)
and six attacks in two patients (6.1%).
Past history of seizures was positive in 11
patients(33.4%) but all of them were fol-
lowing tramadol ingestion. While in 22 pa-
tients (66.6%), it was their first time to ex-
perience seizures. Oral route was the only
route of exposure to tramadol among all
patients. The ingested dose was ranging
from 225 mg to 2250 mg with median val-
ue 900 mg.

Group II patients’ age ranged between
21 - 46 years with their mean age ± SD is
32.69 ± 7.42 years. Patients included were
33 (100 %) males. Oral route was the only
route of exposure to tramadol among all
patients. The ingested tramadol dose was
ranging between (225 – 2250 mg) with me-
dian value 450 mg.

• Pregnant female. 
• History of administration of CYP2D6

inhibitors: ajmalicine, amitriptyline, ame-
sergide, aprindine, budipine, bufuralol,
chloroquine, chlorpromazine, cimetidine,
cisthiothixene, citalopram, clomipramine,
clozepine, desmethylimipramine, diphen-
hydramin, flecainide, fluoxamine, fluoxe-
tine, halofantrine, haloperidol, levome-
promazine, methadone, meclobemide,
olanzapine, oxprenolol, paroxetine, pera-
zine, perphenazine, propofenone, pro-
pranolol, quinidine, quinine, qanitidine,
reboxetine,  resperidone, sertraline, terbin-
afine, terfenadine, thioridazine, ticlopi-
dine, venlafaxine and yohimbine (Abra-
ham and Adithan, 2001).

• History of administration of drugs re-
ported to potentiate tramadol induced sei-
zures e.g. tricyclic antidepressants, selec-
tive serotonin reuptake inhibitors,
antipsychotics and lithium (Pothiawala
and Ponampalam, 2011).

• Metabolic  causes  of  seizures:  alka-
losis, hypoglycemia, hyperosmolality (hy-
pernatremia,  nonketotic  hyperosmolar
diabetes   mellitus),   hyponatremia,   hy-
pocalcemia and  hypercalcemia  (O'Brien,
1998).

Statistical analysis:
Appropriate parametric and non-

parametric tests were used for analysis of
data using SPSS statistical package version
20 (SPSS, Inc., Chicago, IL, USA).
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for drugs of abuse co-administration with
tramadol (opiates, benzodiazepines, THC,
barbiturates and ethanol) among studied
patients. On statistical analysis of the dif-
ference between both groups, no signifi-
cant difference was detected in all drugs.
On risk estimation, opiate and cannabis
co-administration with tramadol increased
the risk of tramadol induced seizures by 3
times (as expressed by odd ratio 3 at 95%
confidence interval).

Regarding the age and sex difference
between studied groups, no significant
statistical difference was estimated (p =
0.367, 0.151 respectively). The age and sex
distribution in both groups is illustrated in
table 1. On correlating the ingested dose
with seizures occurrence, moderate posi-
tive correlation was detected (p = 0.01 and
r= 0.343) (Table 2).

Table 3 and figure 1 show positive cases

Table (1) : Age and sex distribution among studied patients (n=66) and statistical compari-
son between studied groups.

n: number, p-value is insignificant when > 0.05. Group I (non-epileptic patients presented with sei-
zures following tramadol administration); group II (patients presented without seizures following
tramadol administration).
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Table (2) : Correlation between ingested dose and seizures occurrence among patients pre-
sented following tramadol administration (n=66).

n: number, p value ≤ 0.01 is considered significant ;  r value: 0 = no relation; 1 = positive correlation;  -
1=  negative correlation; * is significant.

Table (3) : Statistical analysis of difference between group I and II patients regarding drugs
of abuse co-administration with tramadol and their risk for potentiation of
tramadol induced seizures.

n: number, p value > 0.05 is insignificant; Odds ratio is considered significant if >1; CI: 95% Confi-
dence interval,* is significant finding. Group I (non-epileptic patients presented with seizures follow-
ing tramadol administration); group II (patients presented without seizures following tramadol ad-
ministration).
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DISCUSSION

The current work was conducted to in-
vestigate the nature of tramadol induced
seizures among patients presented to
Mansoura University Emergency hospital,
its correlation to ingested dose and its re-
lation to drugs of abuse co-administration
with tramadol.

Regarding the age, no significant statis-
tical difference between groups I and II
patients was observed indicating that
tramadol induced seizures is not age relat-
ed. Age range in 51.5% of cases presented

with seizures was 21-30 years old. This
finding is similar to Taghaddosinejadet
al.(2011)who reported that age range in 50
% of his cases presented with seizures was
between 20-30 years. This age predomi-
nance can be explained by more consump-
tion and abuse of tramadol in middle-
aged persons. 

Male predominance was seen among
patients presented with tramadol induced
seizures (94%) with no significant statisti-
cal difference between those presented
with seizures and those who did not indi-
cating that tramadol induced seizures are

Fig. (1) : Distribution of positive cases of different drug abuse among groups I & II pa-
tients. Group I (non-epileptic patients presented with seizures following tramadol
administration), group II (patients presented without seizures following tramadol
administration).
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mostly all patients suffered from only one
seizure attack.

From all patients presented with trama-
dol induced seizures, 66.7% this was their
first attack of tramadol-induced seizures
and 33.3% had history of previous sei-
zures attacks following tramadol inges-
tion. Taghaddosinejad et al. (2011) also re-
ported history of previous attacks of
tramadol induced seizures in 15% of his
studied patients. Thus, past history of sei-
zures especially following tramadol ad-
ministration can be considered a risk fac-
tor for occurrence of seizure and
prescribing tramadol for patients with pre-
vious history of tramadol poisoning
should be performed cautiously.

The range of ingested dose in patients
presented without seizures was the same
as those presented with seizures (225 -
2250 mg) indicating that seizures can oc-
cur after both therapeutic (225mg) and
toxic (2250 mg) dose ingestion. In addi-
tion, patients ingesting high similar doses
can be presented without seizures.

The reported ingested dose in patients
presented with seizures (225 - 2250 mg)
was very close to that of Javanovic-Cupic
et al. (2006) who reported that most cases
experienced seizures following exposure
to dose range 250-2500mg.

The most frequently observed ingested

not sex related. This is consistent with pre-
vious studies by Gasse et al. (2000) and
Javanovic-cupic et al. (2006) who reported
that tramadol induced seizures are more
frequently observed in males. This male
predominance can be explained by more
consumption and abuse of tramadol in
males than females. 

Ingestion was the only route of trama-
dol intoxication in all presented patients.
This is probably because tablets are wide-
ly available in Egyptian market with limit-
ed availability of ampoule form. This is
consistent with an Iranian study by Ta-
ghaddosinejad et al. (2011)who reported
that ingestion was the route of intoxica-
tion in 100% of their cases.

Interval between ingestion and seizures
occurrence was ranging from 30 min to 10
hours with seizures occurring in the first
six hours in 93.1% of patients and in 6.1%
of them after six hours post ingestion. In
accordance with these results, Asadi et al.
(2015) and Taghaddosinejad et al. (2011)
reported that seizures could occur up to
six and 12 hours post ingestion respective-
ly. This range was reported to be the dou-
ble (up to 24 hours) by Talaie et al. (2009). 

Among patients, 48.5% experienced
only one attack, and 52.5% experienced
more than one attack. This is not consis-
tent with Epstein et al. (2006) and Taghad-
dosinejad et al. (2011) results in which
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study, seizures were reported following
ingestion of therapeutic dose but it was
more frequent in higher reported doses
(up to 7000 mg) suggesting seizure as a
dose-dependent characteristic of tramadol
overdose. This difference between results
may be attributed to different sample size
and to statistical analysis method used. In
their study, they just reported the signifi-
cance of difference between both groups
but they did not assess the strength of the
correlation between ingested dose and sei-
zure occurrence.

The wide variability in the onset of sei-
zures following tramadol administration;
the difference in the number of seizure at-
tacks between studied patients and in the
dose inducing seizures may be attributed
to several factors e.g. inaccurate history
given by the patients and their relatives,
different formulations in the Egyptian
market with possibility of different (+)
and (-) enantiomers concentrations, differ-
ence in drug absorption; genetic difference
in the type of metabolism which affect
both tramadol and ODMT levels. In addi-
tion, associated drug of abuse ingestion
may play a role in the nature of these sei-
zures. These factors may also explain the
difference between results of the current
study and previous studies. 

Immunoassay screening was performed
among studied patients to analyze the ef-
fect of drugs of abuse (opiates, cannabis,

dose inducing seizures was between 500-
1000 mg (in 39.4% of patients) similar to
the dose reported by Talaieet al. (2009).
On the other hand, the most frequently
observed one in patients presented with-
out seizures was lower ranging between
225-500 mg in 60.6% of patients. 

The lowest dose in the current research
reported to induce seizure was 225 mg,
which is considered a therapeutic dose.
This dose is very close to the lowest re-
ported dose in an  Egyptian study by Ena-
ba et al. (2015)  which was 250 mg; Iranian
studies  by Taghaddosinejad et al., (2011);
Shadnia et al. (2008) and Bozkurt et al.
(2015) which were 200, 300, 350 mg respec-
tively. Yet, the lowest reported dose able
to induce seizure reported until now is by
Asadi et al. (2015) in their Iranian study
which was 50 mg.

On analyzing the correlation between
the ingested dose and seizure occurrence,
it comes out to be moderate positive one.
This indicates that tramadol induced sei-
zure is not fully dose dependent and there
are factors other than the ingested dose
can potentiate it. These findings are con-
sistent with Talaie et al. (2009) and Asadi
et al. (2015) who reported thatseizure
caused by tramadol is not dose depen-
dent. 

However, Taghaddosinejad et al. (2011)
reported different results. Among their



El-Mansoury et al.
58  

Mansoura J. Forensic Med. Clin. Toxicol. Vol. XXIV,  No. 2,  July  2016

and Hamerle et al. (2014) who reported
cases presented with seizures following
synthetic cannabis consumption. In con-
trast, seizures are not commonly seen with
marijuana use and it is claimed to be pro-
tective against new-onset of seizures (Maa
and Figi 2014; Devinsky et al., 2014).

There are variable limitations in the cur-
rent work. Tramadol is a racemic mixture-
of (+) & (-) enantiomers each has different
affinity for the µ receptors and different ef-
fects on serotonin and norepinephrine re-
uptake (GrondandSablotzki, 2004). There-
fore, depending upon their ratio, they may
affect seizure threshold differently. Thus,
the tablets available in the Egyptian mar-
ket must be analyzed to detect the ratio of
different enantiomers in them.

In addition, tramadol absorption from
gastrointestinal tract may be affected by
many factors such as the nature of food in
the stomach or the dose ingested which
may affect the rate of absorption and the
plasma tramadol level. Thus confirmation
by laboratory analysis of tramadol level at
the time of seizures must be performed. 

Tramadol is metabolized in the liver
producing active metabolites (M1), this
metabolism is prone to genetic polymor-
phisms, and this polymorphism will affect
peak blood levels of both the parent drug
and the metabolites. The relation of differ-
ence in the type of metabolism between in-

benzodiazepines, alcohol and barbitu-
rates) co-administration with tramadol
and whether they increase the risk of
tramadol induced seizures or has no ef-
fect. On comparing their distribution be-
tween both groups, no significant statisti-
cal difference was detected. In addition,
no increased risk was estimated with all
drugs of abuse except for opiates and can-
nabis co-administration with tramadol
that showed odds ratio 3 at 95% confi-
dence interval. Thus, opiate and cannabis
co-ingestion with tramadol was found to
increase the risk of tramadol induced sei-
zures by three times. 

Jick et al. (1998) reported tramadol and
opiates co administration and their ability
to increase the risk of tramadol-induced
seizures. Morphine alone has pro-
convulsant effect through stimulation of
Mu (µ) and Kappa (κ) receptors (Saboory
et al., 2007). In addition, suggested mecha-
nisms of tramadol induced seizures is µ
receptors mediated suppression of GABA
inhibitory pathway (Rehni et al., 2008) and
µ receptor mediated histamine receptors
(H1) activation  (Rehni et al., 2010). Thus,
synergistic effect of both drugs on µ recep-
tors may explain the potentiation of sei-
zures on co-administration. 

Controversies are observed in the litera-
ture regarding cannabis-related seizures
reported in the current work. Similar re-
sults were illustrated by Hoyte et al. (2012)
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et al. (2015): “Prevalence of tramadol con-
sumption in first seizure patients: A one-
year cross-sectional study”. Emergency, 3
(4): 159-161.

Bozkurt, S.; Köse, A.K.; Ayrık, C.; et al.
(2015): “Tramadol induced seizure: A case
report”. Cukurova Medical Journal, 40(1):
174-177 (Abstract).

Coller, J.K.; Michalakas, J.R.; James,
H.M.; et al. (2012): “Inhibition of CYP2D6
mediated tramadol O-demethylation in
methadone but not buprenorphine main-
tenance patients”. Br. J. Clin. Pharmacol.,
74 (5): 835–841.

Devinsky, O.; Cilio, M.R.; Cross, H.; et
al. (2014): “Cannabidiol: pharmacology
and potential therapeutic role in epilepsy
and other neuropsychiatric disorders". Ep-
ilepsia, 55:791–802. 

Enaba, D., Shalaby, N.M.; El-Baz, H.;
et al. (2015): “The influence of A118G sin-
gle nucleotide polymorphism of human
Mu opioid receptor gene and the MDR1
gene in Egyptian patients with tramadol-
induced seizure”. Addictive Disorders &
Their Treatment, 14 (2): 105-112.

Epstein, D.H.; Preston, K.L. and Jasin-
ski, D.R. (2006): “Abuse liability, behav-
ioral pharmacology, and physical-
dependence potential of opioids in hu-
mans and laboratory animals: lessons

dividuals, the plasma blood level of the
active metabolite M1 and their relation to
tramadol induced seizures need to be as-
sessed by further studies. 

CONCLUSION
AND RECOMMENDATION

Tramadol induced seizures is not dose
dependent and can occur in therapeutic
dosage, thus initiation of tramadol thera-
py must be performed gradually. Opiates
co-administration with tramadol increase
the possibility of seizures, thus it is pre-
ferred not to prescribe both of these anal-
gesics in combination.
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التشنجات الناتجة عن الترامادول
في مرضي مستشفي الطوارđ جامعة اĠنصورة

اĠشتركون فى البحث

ġنصورى               أ.د. عبد العزيز أبو الفتوح غاĠأ.د. عـادل محمـود ا
أ.د. محمد حسام الدين زغلـول*                د. أســــامـــــــه شبكـــــــــه

ط. منــــــار عــــــادل
من أقسام الطب الشرعي والسموم الإكلينيكية - الباثولوجيا الإكلينيكية* 

كلية الطب -  جامعة اĠنصورة - مصر.

Ēفعـوله الطبي عن طريق آلـية مزدوجةĖ شاع اسـتخدامـها ويقوم بـإحداثĠسكـنات اĠمن أكـثر ا (ورفـينات الصـناعيةĠأحد ا) يـعد التـرامادول

أولا: عن طـريق تحفيز مـستقـبلات اĠور فينـات ميو وثـانيا: تثـبيط إنهـاء مفعول الـسيروتـونě والنورأدريـنالě في الـنهايـات العصبـية.  ويهدف

البحث إلى دراسة طـبيعة التشنـجات الناتجة من تنـاول الترامادول في مرضي مسـتشفى الطوارđ جامعـة اĠنصورة ومدي علاقته بـالجرعة اĠتناولة

وعلاقة تناول الأدوية المخدرة الأخرى مع الترامادول بحدوثها. 

ģ تقسيم اĠرضي متـناولي الترامادول إلي مجـموعتě المجموعة الأولي اĠـرضي الذين عانوا من تشنـجات والمجموعة الثـانية الذين لم يعانوا

من الـتشنجات. وكان اغلـب اĠرضي من الرجال مع عدم وجود فـرق إحصائي في سن وجنس اĠرضي بě المجـموعتě.  هذه التـشنجات حدثت بعد

٣٠ دقيقة حتى عشر ساعات بعد تناول التـرامادول. معظم اĠرضي عانوا من تشنجات Ġرة واحدة فقط. الـنسبة الأكبر من التشنجات حدثت عند

تـناول جـرعة تتـراوح بě ٥٠٠ - ١٠٠٠مـليـجرام و أصغـر جرعـة حدث مـعها الـتشـنجـات هي ٢٢٥ مجم. وعـلي رغم من ان متـوسط الجرعة في

المجموعـة الأولى مختلف إحـصائيا عن المجـموعة الـثانية. فـعند تحلـيل التناسب بـě الجرعة اĠـتناولة وحـدوث التشنـجات وجد أنهـا علاقة طردية

متوسطة. وعند تحليل تأثير تناول الأدوية المخدرة الأخرى (اĠورفĒě الحشيشĒ بنزوديازبĒě حامض البابيتيورات والايثانول) مع الترامادول وجد

أن تناول اĠورفě والحشيش مع الترامادول يزيد من فرصة حدوث التشنجات. ومن هذه النتائج يتم التأكيد ان التشنجات ليس لها علاقة بالجرعة

اĠتناولة وėكن ان تحدث عند تناول جرعة علاجية من الترامادول.


