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Introduction
Despite significant advances in terms of antiepileptics, one third of epileptic patients still remain drug-resistant despite treatment with adequate single or multiple antiepileptic drugs. Resistance to AEDs (antiepileptic drugs) increases the morbidity and mortality risk for these patients. Efficiency, resistance and toxicity are, in most cases, the unpredictable aspects of AED treatment, depending on several factors, such as type of AED medication, etiology, genetics and environmental factors.  The progress made in recent years allows the simultaneous analysis of several gene variations that influence the response to medication.
The objectives of this study were to identify the early signs of epilepsy development in children with cerebral palsy and to search for an association between the epilepsy non-responsive to treatment and certain gene polymorphisms in order to identify possible genetic variants that could be used to optimize individual treatment of patients, resulting in a better targeted, effective and less toxic treatment to the body, better tolerated and with lower costs.
Material and Methods

We conducted a bidirectional retrospective and prospective case-control study, in which I included children aged 1 to 17.9 years. I selected a total of 518 subjects, children with epilepsy, cerebral palsy, children with a history of febrile seizures and healthy children. The main subject of this thesis was the child with epilepsy, the research being designed on four studies.

In the first study we followed a series of factors that, according to current data, are considered risk factors in the development of cerebral palsy. Starting from these, we tried grouping them based on the impact they could have in causing epilepsy in this patients’ category, in order to identify early predicting factors and to issue a protocol for monitoring and early treatment in these cases. The study was a retrospective one, over two years, in which I have selected 177 patients with cerebral palsy, divided into two groups • a group composed of 91 patients with cerebral palsy who developed epilepsy and • a group composed of 86 patients diagnosed with cerebral palsy without epilepsy.
The second study was complementary to the previous one, aiming to identify certain characteristics of epilepsy associated with cerebral palsy, to analyze how particular forms of cerebral palsy may influence epilepsy and to assess its evolution according to certain parameters. This study was designed as a bidirectional study, two years retrospective and one year prospective, monitoring epileptic cases concerning the response to antiepileptic drugs in order to identify the forms of epilepsy resistant to treatment. In addition to the previous patients, this study also included a control group of 126 epileptic patients.  
In the third study, a prospective case-control one, conducted over a period of one year, I followed the response of selected epileptic patients (a total of 194 cases) to the antiepileptic medication and according to the results I was able to group these patients into two categories: • 122 cases of epilepsy in which the seizures could be controlled through medication and • 72 cases with epilepsy in which despite a well-directed treatment, the convulsive seizures have persisted. After selecting the two categories, in order to highlight a possible association between the absence of a favorable response to medication and certain mutations in the multiresistant drug (MDR1) gene, I performed genotyping for all selected cases for three polymorphisms in the MDR1 gene (C3435T, C1236T and G2677T). In order to determine the frequency of alleles and genotypes I selected a control group consisting of 153 healthy children.

In the last study, I analyzed only the group of patients with idiopathic epilepsy (74 cases) which were genotyped for two mutations in the GABRG2 gene, in order to identify a possible predictive marker in the development of epilepsy. This was a comparative case-control study. I used two control groups:  one with 153 healthy children and another one with 54 children with a history of febrile seizures.
Results

Results of the first study showed that a history of neonatal seizures, particularly in patients with quadriplegia, is an important risk factor for the subsequent development of epilepsy. Compared with premature infants, term infants with neonatal seizures are more often at risk to develop epilepsy. Term newborns are more exposed than pre-term newborns, while pre- and perinatal hypoxic distress quantified by low Apgar score, presence of opportunistic infections such as cytomegalovirus, multiple and pathologic pregnancies being found the most frequently associated factors.  The frequent association of cerebral changes in patients with epilepsy, especially of cerebral atrophy and the onset of epilepsy under the age of one year, represent aggravating factors in its prognosis.
The results of the second study showed that epilepsies associated with cerebral palsy have early onset, poor control of seizures, requiring poly-therapy, show increased risk of status epilepticus, severe mental retardation more frequently associated, increased incidence of neonatal seizures in the history of these patients. In particular, those with quadriplegia, more frequently require poly-therapy for seizure control, the epilepsy associated with these forms of cerebral palsy, having an unfavorable evolution and the complex focal seizures identified in these patients representing a factor with a reserved prognosis.
The third study results are in accordance with those of other studies which have considered the same inclusion criteria, and association was not significant for any of the three polymorphisms analyzed and drug resistance in selected cases. On the other hand, separate analysis of idiopathic forms returned promising results, showing an association between the responsive forms and the TT genotype for two of the three polymorphisms studied (1236 and 2677).

The fourth study suggests that the C588T (rs211037) polymorphism of the GABRG2 gene is a highly predictive genetic marker in triggering febrile seizures, the variant T allele and homozygous TT presenting an increased risk of developing febrile seizures for GABRG2 rs211037 (p-0.001) and also the risk of recurrence of the febrile seizures.
Conclusion

By achieving the previously set objectives, the results of the study may lead to a series of ideas for further studies in the field, in order to finally obtain individualized therapies for patients with drug-resistant forms of epilepsy. Rigorous history,  precise identification of antenatal and perinatal factors, addressing early inclusion of these patients in complex recovery programs as well as regular assessments are aspects of real importance, playing a prognostic factor role in the evolution of these patients. Genotyping patients with newly diagnosed idiopathic epilepsy for the two polymorphisms of the MDR1 gene associated with these forms, prior to starting the AED medication, can help the neurologist in initiating other tests in order to avoid the toxic effects or lack of response to the chosen antiepileptic medication .

This thesis presents a series of original elements, it being the only research in Romania to study the predictive factors in the development of epilepsy in children with cerebral palsy, the literature being scarce in this respect. It is also the only study describing allele and genotype frequencies of the GABRG2 gene associated with febrile seizures, thus being useful in identifying recurring seizures, this aspect being taken into account when the question is whether to initiate or not the AED therapy in patients with such crises .
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