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Chapitre I. 
Épilepsie 
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33.4% of controls (P =0.030). Compared to controls, PWE were less married (46.3% vs. 

68.4%; P <0.001), and less educated (22.0% vs. 35.9%; P <0.001) (Table 1). 
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3.2. Family history and medical history of cases compared to controls 

One fourth of cases (25.7%) had family history of epilepsy compared to 11.9% of controls 

(P<0.001). Consanguinity between parents was present in 27.5% of cases vs. 21.9% of 

controls (P=0.030) (Table 2). 

Severe measles affected 20% of cases compared to 15.7% of controls (P=0.040), however 

meningitis was detected in only 5% of cases vs. 1.5% of controls (P<0.001). Causes of 

hospitalization were: head trauma in 29.5% of cases vs. 15.7% of controls (P<0.001), stroke 

in 11.9% of cases vs. 3.6% of controls (P<0.001), and cerebral tumor in 4.2% of cases vs. 

1.7% of controls (P=0.010). Other neurological disorders such as depression/anxiety 

(P=0.020), and psychosis/schizophrenia (P<0.001) were higher in cases than controls (Table 

2). 
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3.4. Predictive factors of epilepsy  

Brain tumors (OR=4.80; 95%CI:1.90,11.70), stroke (OR=4.40; 95%CI:2.40,8.10), family 

history of epilepsy (OR=3.70; 95%CI :2.50,5.50), meningitis (OR=2.70; 95%CI:1.10,6.60), 

and head trauma (OR=2.30; 95%CI:1.60,3.20) were identified as strongest risk factors for 

epilepsy. Measles (OR=2.00; 95%CI:1.30,3.00), cesarean delivery (OR=2.00; 

95%CI:1.30,3.10), excessive alcohol drinking (OR=1.90; 95%CI:1.20,2.90), consanguineous 

parents (OR=1.60; 95%CI:1.10,2.30), and depression (OR=1.51; 95%CI:1.05,2.19) were also 

identified as factors associated with epilepsy (Table 4). 

On the contrary, high level of education (OR=0.20; 95%CI:0.10,0.40), regular physical 

activity (OR=0.40; 95%CI:0.20,0.90), being female (OR=0.40; 95%CI:0.30,0.60), high 

number of workers per family (OR=0.80; 95%CI:0.70,0.90), and older age (OR=0.96; 

95%CI:0.95,0.97) were protective factors for epilepsy (Table 4). 
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4. DISCUSSION 

4.1. Socio-demographic and lifestyle characteristics associated with epilepsy 

Older age, being female, high level of education, regular physical activity, and high number 

of workers per family were protective factors for epilepsy. 

In our study, increased age was a protective factor, similar to a study from developed 

countries, which age was inversely associated with risk of epilepsy [25]. A higher risk in 

younger age was probably due to a high risk of neonatal factors, trauma and CNS infections 

[26]. 

Female were less likely to have epilepsy, same to other epidemiological studies [27,28]. 

Steroid hormones can play a role in epilepsy since they influence activity of the brain. 

Progesterone and its metabolites express anticonvulsant effect by enhancing GABA activity 

[29]. 

Regular physical activity can decrease damage of neuronal cells [30]. A cohort study showed 

that fitness at an early age was a protective factor for epilepsy onset, probably by 

development of reserves in neural tissues [31]. Increased number of workers per family 

increases the monthly income, and then increases the socioeconomic level of this family. 

PWE had a low monthly income and poorer life conditions [32]. Low income, rural residence, 

and non-marriage were associated with epilepsy conform with other studies [33,34]. 

Only 12.6% of our population drinked alcohol excessively; it was found as a factor leading to 

increased risk of epilepsy. As other studies, alcohol was found to be one of the five important 

risk factors of disease burden [35]. A dose-response association was detected between alcohol 

drinking and epilepsy occurrence [14]. Low frequency of alcohol drinkers in our study can be 

explained by religions restrictions in some Lebanese regions. 

Raw beef meat consumed by 52.1% of our population was a factor associated with epilepsy. 

In case of uncooked and infected beef meat, humans can get infected by Taenia saginata or 
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edema, increased intracranial pressure and decreased in cerebral perfusion were mechanisms 

responsible for the onset of seizures after meningitis [54,57]. Oppositely to other studies done 

in endemic areas [58], neurocysticercosis does not occur in Arab countries [48], and more 

specifically in Lebanon, probably due to a low consumption of pork related to 

restrictions in Muslim religions. Measles can be complicated and leading to neurological 

damage or inducing encephalitis [60]. In turn, seizures can be developed depending on the 

location of lesions in brain [61]. 

In our study, falls (36.6%), violence (24%), traffic accidents (18.7%), explosive blasts, war 

conflicts, and terrorist attacks (14.6%) were major events causing head trauma in Lebanese 

population. Previous studies [4,10,62] have shown that head trauma is a risk factor for 

epilepsy. Falls, violent attacks, traffic accidents due to dangerous roads, old vehicles, absence 

of protective casks/seat belt, poorly training or alcoholic drivers are the major causes for head 

trauma worldwide [63]. 

In other studies, peri/neonatal factors (preeclampsia, preterm/cesarean deliveries, hypoxia 

during delivery, low birthweight) were identified as risk factors for epilepsy [64,65]. 

However, in our study cesarean delivery was the only one among neonatal risk factors for 

epilepsy. A low quality in neonatal care in some hospitals, and use of instruments in cesarean 

delivery can lead to cerebral lesions in neonates. 

An association between consanguineous parents and risk of epilepsy was poorly evaluated in 

developed countries, due to the low level of consanguinity (0.63% in Argentina [66], 0.23% 

in Australia [67]). While, consanguineous marriage is a socially acceptable practice and a 

common habit in Middle East regions [18]. More specifically, it was higher in Arab 

populations (20-50%), due to religion and cultural factors [68]. In Lebanon, overall 

consanguinity was estimated around 35% [19]. In our study, 24% of participants had history 

of consanguinity in first degree, compatible with average rate (20-30%) in Arab countries 



Lara Mroueh | Thèse de doctorat | Université de Limoges-Université Libanaise | 09 Décembre 2019 79 
Licence CC BY-NC-ND 3.0 

[69]. Many studies confirmed that parental consanguinity was a factor associated with 

epilepsy [10,11,18]. A previous Lebanese study showed that the consanguinity rate was 4% in 

people with febrile seizures, and 19% in PWE [70]. Complications related to consanguineous 

marriage are due to autosomal recessive genes inherited from a common family member 

[69,71,72]. 

 

4.3. Factors associated with epilepsy 

Depression was associated with epilepsy in our study. It was the most frequent mood disorder 

in PWE who are more likely to develop depression [73,74]. Some areas in the brain are 

responsible of seizures and affect also a mood leading to depression [75,76]. Severity of 

epilepsy, and side effects of antiepileptic drugs may contribute to changes in mood or may 

increase the risk of suicide [77]. Furthermore, depression is highly present in Lebanon due to 

a stress, political and socio-economic situation. However, an inverse association was found 

between epilepsy and depression [78], because the high rate of incidence and prevalence for 

depression before and after epilepsy onset [79]. Depressive patients were at higher risk to 

develop epilepsy than non-depressives [75]. In a case-control study, history of depression was 

a risk factor to epilepsy onset [80]. In depressive people, noradrenergic and serotonergic 

activity decrease, and then, risk and severity of seizures will be higher [81]. 

Overweight was also associated with epilepsy. Previous studies showed that PWE were more 

likely to be obese [82]; this can be explain by their physical inactivity, due to fear of having 

seizures during exercise [83]. However, the reverse relationship has not been evaluated in 

other studies. 
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for the modifiable factors such as peri/neonatal factors, head trauma, and CNS infections. 

Improving quality of perinatal care will reduce neonatal brain damage. Drivers should wear 

seat belts in cars, casks when driving motorcycles, enforcement of regulations are necessary 

to reduce risk of head trauma. Prevention of CNS infections requires vaccination programs, 

and an early diagnosis followed by an effective antibiotic treatment. Genetic counseling for 

couples is necessary to expose consequences of consanguineous marriage. 

Prospective studies will be needed to implement interventions on modifiable risk factors, and 

to evaluate the effect of reducing these factors on epilepsy occurrence. 
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3.2. Clinical and medication characteristics  

Almost one fourth of population (25.7%), had a history of epilepsy in family. The majority 

(81.4%) presented active epilepsy. More than half of PWE had uncontrolled epilepsy (53.7%), 

and associated with other comorbidities (54.5%). Depression (23.3%), and heart problems 

Table 1: Socio-demographic characteristics of people with epilepsy 

Variables Mean ± SD 

Age 38.4 ± 15.7 

Number of workers/ family 1.3 ± 1.0 

 N=404 (%) 

Gender  

Male 207 (51.2) 

Female 197 (48.8) 

Region of residence  

Beirut 189 (46.8) 

Bekaa 43 (10.6) 

Mount Lebanon 104 (25.7) 

South 52 (12.9) 

North 7 (1.7) 

Out Lebanon 9 (2.2) 

Habitat   

Urban 319 (79.0) 

Rural 85 (21.0) 

Education level  

Illiterate 104 (25.7) 

Primary 92 (22.8) 

Intermediate 63 (15.6) 

Secondary 56 (13.9) 

University 89 (22.0) 

Marital status  

Married 187 (46.3) 

Single  161 (39.9) 

Divorced 31 (7.7) 

Widowed 25 (6.2) 

Profession  

Unemployed/ Retired 240 (59.4) 

Employed/ Self-employed 164 (40.6) 

Presence of health coverage 242 (59.9) 



Lara Mroueh | Thèse de doctorat | Université de Limoges-Université Libanaise | 09 Décembre 2019 112 
Licence CC BY-NC-ND 3.0 

(19.6%) were the most common comorbidities identified in PWE. Partial epilepsy was the 

major type  diagnosed among PWE with a symptomatic etiology in 52.9% of cases (Table 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Old generation of AEDs was prescribed to 53.2% of PWE by adapting a monotherapy 

(57.7%). Sodium valproate (49.0%), levetiracetam (29.5%), and carbamazepine (27.2%) were 

the most common AEDs prescribed by neurologists. The average number of drugs taken daily 

by PWE was 3.1 ± 2.3. Lethargy, weakness, and sedation were the frequent side effects 

occurring in this population (Table 3). 

Table 2: Clinical characteristics of epilepsy cases 
Variables N=404 (%) 
History of epilepsy in family 104 (25.7) 
Active epilepsy 329 (81.4) 
Epilepsy control a  

Uncontrolled 217 (53.7) 
Controlled 187 (46.3) 

Presence of comorbidities 220 (54.5) 
Type of Comorbidities  

Heart problemsb 79 (19.6) 
Dyslipidemia 41 (10.1) 

Diabetes 27 (6.7) 
Cerebrovascular Accident 20 (5.0) 

Respiratory diseases c 16 (4.0) 
Angina 11 (2.7) 

Depression/ Anxiety 94 (23.3) 
Psychosis/ Schizophrenia 51 (12.6) 

Cerebral tumor 10 (2.5) 
Othersd 136 (33.7) 

Seizure type  
Simple partial 66 (16.3) 

Complex partial 145 (35.9) 
Secondary generalized 48 (11.9) 

Generalized tonic clonic 124 (30.7) 
Generalized myoclonic 24 (5.9) 

Generalized atonic 3 (0.7) 
Absence 33 (8.2) 

Others 1 (0.2) 
Epilepsy etiology  

Cryptogenic + Idiopathic 190 (47) 
Symptomatic 214 (53) 

 Mean ± SD 
Duration of epilepsy 12.3 ± 12.1  
a Epilepsy was controlled in case of absence seizures in last 6 months 
b Hypertension / cardiac insufficiency/ arrhythmia/ atrial fibrillation 
c Asthma or COPD 
d Urinary, osteoporosis, thyroid, digestive, migraine 
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Table 3: Medication characteristics of epilepsy treatment 
Variables N=404 (%) 
Generation of AEDs prescribed  

Old 215 (53.2) 
New 79 (19.6) 
Both 110 (27.2) 

Therapy adapted by neurologist  
Monotherapy 233 (57.7) 
Polytherapy 171 (42.3) 

Type of AEDs   
Sodium valproate  198 (49.0) 

Levetiracetam  119 (29.5) 
Carbamazepine 110 (27.2) 

Diazepam/ Clonazepam 51 (12.6) 
Lamotrigine 36 (8.9) 

Phenytoin 30 (7.4) 
Topiramate 30 (7.4) 

Oxcarbazepine 21 (5.2) 
Phenobarbital 17 (4.2) 

Lacosamide 16 (4.0) 
Gabapentin/ Pregabalin 3 (0.74) 

Perampanel 1 (0.2) 
Experiencing of side effects 206 (51.0) 
Type of side effects  

lethargy/weakness/ sedation  111 (27.5) 
ataxia/ posture disorders 15 (3.7) 

gingival hypertrophy 13 (3.2) 
learning difficulties 9 (2.2)  

Others a 58 (14.4) 
 Mean ± SD 

Number of drugs/ day 3.1 ± 2.3 
Number of AEDs/ day 1.6 ± 0.8  
a  Dizziness, insomnia, headache, nausea, forgetfulness, tremor, nervousness, depression, 
sexual dysfunction, hair loss, weight gain/loss 
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3.3. Choice of antiepileptic treatment  

Of the 233 PWE who took a monotherapy, 53.2% used the old generation. The first line 

treatment was prescribed to 62.1% of PWE. By comparing molecule prescribed to NICE 

guidelines, 94.1% of AEDs were used in accordance with the type of epilepsy for each patient 

(Table 4). However, 5.9% of cases took carbamazepine, oxcarbazepine, pregabalin, 

gabapentin, or phenytoin in absence or myoclonic seizures; these molecules are not 

recommended in these types because they may aggravate seizures.  

 

3.4. Drug-drug interactions and drug-related problems  

The number of DDI between AEDs, and between AEDs and other drugs was 505 identified in 

50% of PWE. The most common classes of drugs implicated in DDI were AEDs (31.4%), 

antidepressant agents (17.6%), and antipsychotics (10.9%). Monitor therapy was necessary in 

71.3% of DDI; however, 22.2% of DDI require therapy modification (Table 5). 

 

  

Table 4: Adequacy of prescribed molecules with NICE guidelines 
Variables n (%) 
Choice of molecule prescribed   

First line treatment 251 (62.1) 
Adjunctive therapy 133 (32.9) 

Conformity of molecule choice with guidelines  
Yes 380 (94.1) 
No 24 (5.9) 
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3.5. Factors associated with drug-related problems in the multivariate analysis  

A linear regression showed that the PWE who taking valproate (Beta = -0.362, p=0.011), and 

combination of old with new generation (Beta = -0.794, p=0.001) had a less number of DRP 

(Beta = -0.66, p=0.001). However, a controlled epilepsy (Beta = 0.670, p<0.001), a high 

number of AED per day (Beta = 1.005, p<0.001), and a residence in a rural region (Beta = 

0.425, p=0.014) were associated with increased number of DRP (Table 7).  

Table 6: Drug-related problems of antiepileptic treatment 
Variables N (%)  
Treatment effectiveness  

Effect of drug treatment not optimal  187 (46.3) 
Untreated symptoms or indication  7 (1.7) 

Treatment safety  
Side effect (possibly) occurring  206 (51.0) 

Drug selection  
Inappropriate drug according to guidelines/formulary  24 (5.9) 

No indication for drug  2 (0.5) 
Inappropriate combination of drugs, or drugs and herbal medications, or drugs and 

dietary supplements  
200 (50) 

Inappropriate duplication of therapeutic group or active ingredient  1 (0.25) 
Too many drugs prescribed for indication  16 (4.0) 

Dispensing   
Prescribed drug not available 30 (7.4) 

Drug use process  
Inappropriate timing of administration or dosing intervals  5 (1.2) 

Patient related  
Patient uses/takes less drug than prescribed or does not take the drug at all  141 (34.9) 

Patient uses/takes more drug than prescribed  79 (19.6) 
Inappropriate timing or dosing intervals  106 (26.2) 

Table 7: Factors affecting drug-related problems in the management of epilepsy 

Variables Beta SD p-value 

Habitat  (Rural/Urban) 0.425 0.172 0.014 

Valproate -0.362 0.141 0.011 

Controlled epilepsy 0.670 0.142 <0.001 

Number of AED/ day 1.005 0.126 <0.001 

Combination of old and 
new genration 

-0.794 0.230 0.001 

Variables having p-value <0.2 in the univariate analysis were included in the multivariate analysis 
Variables excluded from model: Gender, Age, Comorbidities, Therapy adapted, Number of drugs/day, 
Duration of disease, Profession, Old generation, New generation 
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general practitioners to manage epilepsy and treat PWE [34,35]. Furthermore, the majority of 

prescriptions included a monotherapy of older AEDs (valproate and carbamazepine) which 

indicated in all types of epilepsy; this can explain a high level of adequacy with guidelines.  

The experience of side effects by more than half of PWE was the first most common DRP 

identified in this study. It can be related to many factors: overdose of narrow therapeutic 

drugs (carbamazepine, phenytoin, phenobarbital), DDI between AEDs or between AEDs and 

other drugs, or impairment of renal / hepatic function [36]. Lethargy, fatigue, and sedation 

were the major side effects experienced by this population. In Ethiopia, headache and 

irritability were the common side effects [20]. More than three quarters of community based 

population in the Netherland [37], and one third of hospitalized population in Malaysia [11], 

have reported side effects. The DDI resulting with other central nervous system agents can 

increase neurologic side effects. The majorities of side effects affect the central nervous 

system and prevent PWE from educate, find a work, drive, and marry. In turn, side effects are 

among DRP that can decrease adherence to treatment, because patients can discontinue their 

treatment due to intolerance [38,39]. 

The second most common DRP identified in this study was DDI. Half of PWE (50%) in this 

study presented DDI; other studies have also showed a high frequency of DDI [29]. 

Evaluation of DDI should be considered because it can lead to side effects and then, causes 

hospital admissions in some cases and increases mortality [40,41]. It is necessary to pay 

attention to drugs with a narrow therapeutic index such as lithium, and drugs with serious side 

effects such as warfarin, when they are added to AEDs enzyme inducers or inhibitors. Older 

AEDs presented more DDI than newer generation due to their complex pharmacokinetic 

properties [42], which results in failure outcomes for PWE. The older AEDs were responsible 

for interactions which require dosage adjustment or avoided combination. The majority of 

DDI were identified between AEDs due to enzymatic induction / inhibition of older AEDs 
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prescribed for a large part of this population (valproate, carbamazepine, phenytoin, and 

phenobarbital). The enzyme-inducing AEDs affect also metabolism of sex hormones, 

synthesis of cholesterol, homeostasis of vitamin and metabolism of bone [43,44]. 

Furthermore, the major interactions between AEDs and other drugs were detected in this 

study, with antidepressants and antipsychotics. This showed that psychiatric problems and 

neurological disorders were frequent in PWE. A combination between central nervous system 

active drugs increase side effects. Similarly, other studies [45,46], reported that the major 

problems affected PWE were the mood disorders such as depression and anxiety, followed by 

psychosis. These comorbidities can appear due to pharmacoresistant epilepsy or to side effects 

of AED. In addition, the social difficulties (i.e.to find a job, to drive, to educate or to marry) 

lead to a high level of depression. Around a quarter of the Lebanese PWE were depressive in 

this study; this can due also to political and economic circumstances in this country. The 

enzyme inducer AEDs cause a decrease of serum concentrations and lack of efficacy of 

affected drugs, and the enzyme inhibition increase a serum concentration with a risk of 

excessive side effects. The most frequent DDI identified in this study and which presented an 

important clinical consequence, requiring a change of drug were: carbamazepine with 

clarithromycin (inhibition of carbamazepine metabolism leading to an increase of serum 

concentrations and to a serious toxicity); enzyme-inducing AEDs with warfarin (reduction of 

a serum concentration of warfarin leads to increase the risk of coagulation and of thrombotic 

phenomena which may be fatal); enzyme-inducing AEDs with ciclosporin (reduction of a 

serum concentration of ciclosporin leads to a therapeutic failure); valproic acid with 

phenobarbital or lamotrigine (increasing of serum concentrations of phenobarbital or 

lamotrigine, leads consequently to increase a risk of toxicity).  
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Furthermore, the enzyme inducers increase a metabolism of other AED and cause a loss of 

seizure control, needing a dosage adjustment [10,47]. In the presence of DDI or in case of 

intolerance of older AEDs, the new AEDs were preferable in PWE with comorbidities. The 

older generation is less tolerated because a high risk of side effects and DDI. New AEDs were 

effective as older ones, but they have better tolerance. The prescription of new AEDs must be 

encouraged by reducing their cost by Lebanese government.  

 

4.2. Factors associated with DRP  

The multivariate analysis showed that number of AEDs, and controlled epilepsy were 

associated with a high number of DRP. In this study, a monotherapy was the most choice 

adopted in accordance to several guidelines, and in concordance with findings in Ethiopia 

[48], and Singapore [49]. A high frequency of monotherapy was found also in Saudi Arabia 

[50], and in developed countries such as United Kingdom [51]. However, more than 40% of 

Lebanese PWE was taking more than one AED. Many studies showed the effectiveness of 

combination of AEDs to control epilepsy but their mechanisms of action should be different 

to avoid the potentialisation of side effects [52]. Also, many reports indicated that 

monotherapy can be as or more effective than combination of AEDs [53]. An association of 

many AED increased a risk of DRP in this study. The presence of DRP was commonly 

present in people who take a high number of drugs [54]. In turn, a prescription of many AEDs 

leads to decrease adherence of PWE who then used a drug less than prescribed by neurologist 

because they forget to take many pills if a regimen was complex or they are unable to buy the 

expensive treatment monthly.  

A controlled epilepsy was associated with a high number of DRP. Some patients stopped their 

treatment when seizures were controlled. This can lead to decrease medication adherence, and 

then increase DRP.  
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generalists can do this. Future studies could be carried with prescribers, to evaluate their 

knowledge and practices in order to ensure an accurate diagnosis.  

Due to the fact that some patients were during a titration period to control seizures, an 

evaluation of dose prescribed was difficult to establish in this study; a suboptimal dosing may 

occurred in this period and side effects may result after a rapid drug titration. The majority of 

side effects were confirmed by physician and present in medical records; however, some side 

effects were only declared by patients without physician confirmation, leading to a limitation 

in this study. 

The results of this study may help to conduct interventional studies on treatment between two 

groups (intervention and control) to evaluate outcomes of intervention programs on the 

control of disease of PWE. The evaluation of knowledge, attitudes, and practices of people, 

who have a direct impact on PWE such as family, neurologist, and pharmacist, will be 

considered the aim of future studies.  

 

5. CONCLUSIONS  

The majority of DRP can be prevented by an effective medication review to detect these DRP 

and prevent their consequences on health outcomes. Evaluation of interactions helps minimize 

side effects and increase patient safety. Medication reviews are recommended to improve the 

efficacy of drug therapy, and to have much more benefits than risks. Pharmaceutical 

validation should be performed according to the history of each patient. The presence of a 

clinical pharmacist may identify and prevent occurrence of DRP, because he is the most 

familiar with medication DRP and DDI. The evaluation of DDI should be considered 

especially in older people presenting comorbidities and polymedication. This is a concern for 

clinical pharmacists and prescribers to choose the most appropriate drug. Patient education 
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ensures that PWE will be well-informed about their epilepsy and treatment by teaching them 

about the side effects and the positive attitudes to reduce risky behaviors. 
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multivariée. La significativité statistique des résultats est déterminée selon un intervalle de 

confiance à 95%. 
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