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Abstract 

We present a case report of a 23-year old male with newly diagnosed epilepsy manifested with generalized tonic 
seizures. Levetiracetam (LEV) was started and the patient was seizure free. The patient demonstrated intermediate 
chronotype determined by the Morningness-Eveningness Questionnaire (MEQ). There was no epileptiform activity on 
electroencephalography (EEG) and polysomnography (PSG), sleep architecture disturbances (PSG) or daytime 
sleepiness (Epworth sleepiness score, Multiple sleep latency test) at the onset and after 3 months of LEV therapy. The 
melatonin serum levels after 3 months of LEV treatment were 22.00 pg/ml at 3 a.m. and 23.60 pg/ml at 8 a.m. - there 
was no normal night peak concentration. This abnormality may be associated with a later night peak melatonin 
concentration, the treatment with levetiracetam being a possible explanation. We consider the presented clinical case 
of special interest because of the combination of absence of normal night peak melatonin concentration, normal sleep 
parameters and non-extremely presented chronotype. We suggest that such patients could benefit from add-on therapy 
with melatonin.  
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1. Introduction

Sleep disorders and daytime sleepiness are common in patients with epilepsy [1-3]. The effect of epilepsy and sleep is 
reciprocal and it is controversial, whether the impaired sleep worsens seizure control, or the poor seizure control 
worsens sleep quality. On the other hand, it has been reported that sleep facilitates seizure activity in epilepsy [4]. 
Accumulating evidence suggests epilepsy and seizures may influence circadian rhythms and that circadian rhythms may 
influence epilepsy. It is also conceivable that seizure timing influences the timing of daily activities, sleeping, and 
wakefulness (i.e., chronotype) [5]. Some studies present the hypothesis that chronotype is related with epilepsy type. 
Patients with generalized epilepsy are more likely to be evening-type patients as compared to those with focal epilepsy 
or subjects without epilepsy. On the other hand, the data analysis shows some evidence that subjective chronotype in 
patients with epilepsy is more morning-oriented than in healthy controls [6, 7]. In addition to the sleep-wake cycle, the 
melatonin biorhythm synchronizes other cyclic processes such as the activity of the GABA-benzodiazepine receptor 
complex. Some research on melatonin levels during epileptic seizures support the hypothesis of the involvement of 
melatonin in the regulation of abnormal brain activity [8-11]. 
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2. Case report 

We present a case of a 23-year-old male with epilepsy onset with a generalized tonic seizure when he was 19 years old. 
He has had 3 more seizures with the same characteristics. For the next 3 years. After the fourth seizure the patient 
attended the Clinic of Neurology at the University Hospital in Plovdiv. All study procedures were performed after 
approval of the Local Ethics Commission at the Medical University, Plovdiv, Bulgaria. The patient was introduced to the 
study design and signed an informed consent form before participation in all study procedures. All medical history was 
collected by a trained neurologist specialized in epilepsy through an examination of the patients’ medical 
documentation and a detailed interview on the disease.  

Treatment with levetiracetam 2000 mg daily was started. 

We present the patient's profile: 

 newly diagnosed generalized epilepsy;  
 severe generalized tonic seizures; 
 structural etiology of epilepsy - MRT hippocampal asymmetry; 
 seizure trigger factor – sleep deprivation; 
 no epilepsy family history and history of febrile seizures; 
 no concomitant diseases; 
 focal neurological symptoms – intention tremor and dysdiadochokinesia for the left arm, brisk right patellar 

and Achilles reflexes; 
 serum blood level after 3 months of LEV treatment 12.8 mg/l (reference limits 10-40 mg/l)  
 Intermediate chronotype (50 points), determined by the Morningness-Eveningness Questionnaire (MEQ);  
 Melatonin serum levels after 3 months of LEV treatment - at 3 a.m. - 22.00 pg/ml and at 8 a.m. - 23.60 pg/ml 

(reference limits for the Bulgarian population: 3 a.m. - 18.5-180 pg/ml, at 8 a.m. - 3.83-80.4 pg/ml) [12]. 
 At baseline and after 3 months of LEV treatment:  
o  normal background with no pathological EEG activity;  
o  normal background with no pathological EEG activity from nocturnal lab polysomnography (PSG); 
o  normal sleep architecture from nocturnal lab PSG; 
o  normal Epworth sleepiness score (5 at baseline and 3 after 3 months of therapy). 
o  at baseline with mean sleep latency for all 4 naps from Multiple sleep latency test (MSLT) 11.88 min. and 

reached N1 stage; after 3 months of LEV treatment with mean sleep latency for all 4 naps 17.75 (5.87 min. 
prolonged) and reached again N1 stage. 

 The patient reported no seizures after LEV initiation. 

3. Discussion 

Patients with epilepsy in general suffer from poor sleep quality due to epileptiform activity during sleep, which disturbs 
the sleep-wake cycle and leads to excessive daytime sleepiness. Our case, however, shows normal sleep architecture 
and absence of objective and subjective daytime sleepiness (PSG, MSLT, ESS results). He demonstrates intermediate 
chornotype (MEQ results), which is not associated with extreme late bed time or extreme early wake time. Melatonin 
serum levels are in reference limits, but there is no normal night peak concentration. This abnormality may be 
associated with a later night peak melatonin concentration due to epilepsy impact in the absence of epileptiform activity 
or sleep architecture disruption. A possible explanation may be the treatment with levetiracetam. Such data has not 
been reported in literature by now.  

4. Conclusion 

We consider the presented clinical case of special interest because of the combination of absence of normal night peak 
melatonin concentration, normal sleep parameters and non-extremely presented chronotype. We suggest that such 
patients could benefit from add-on therapy with melatonin.  
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