Risk Predictors of Weight Gain in
Chronic Treatment with Valproate
in Epileptic Patients

Thesis
Submitted for Partial Fulfillment of Master Degree
In Neuropsychiatry

By
Mohamed Abdelmoneim Abdou Tolba
M.B.B.Ch.
Mansoura University

Prof. Dr. Mahmoud Hemeda El Rakawy
Professor of Neuropsychiatry
Faculty of Medicine- Ain Shams University

Prof. Dr. Yousry Aboelnaga Abdelhamid
Professor of Neuropsychiatry
Faculty of Medicine- Ain Shams University

Dr. Salem Taha El Sied

Lecturer of Neuropsychiatry
Faculty of Medicine- Ain Shams University

Faculty of Medicine
Ain Shams University
2017






First and foremost, praise and thanks must be to ALLAH who
guides me throughout [ife.l would [ike to express my deepest
gratitude _and thanks to Prof. Dr. Mahmoud Hemeda,
Professor of Neurology, Faculty of Medicine, Ain Shams University
for his Kind continuous encouragement and great support
throughout the work, I am really deeply grateful to Prof. Dr.
Yousry Aboelnaga, Professor of Neurology, Faculty of Medicine,
Ain Shams University for his great help, valuable time, careful
supervision, continuous advices and his efforts that made this work,
come to light. My deepest gratitude, Appreciations and thanks to
Dr. Salem Taha, Lecturer of Neurology, Faculty of Medicine,
Ain Shams University, for his sincere supervision, cooperation and
continuous support throughout this work,. | would like also to
express my thanks and appreciation to my dear parents, my dear
wife, my cute baby RuRiya and my family for their continuous
encouragement and support, I ask god a happy and healthy [life for
them.

I am really thankful to everyone who took part in exhibiting
this work to light.

Mohamed _Abdelmoneim



Title Page No.
List of Abbreviations..........ccccccciiiiiiiiii i
Listof Tables......ccooiiiii iii
List Of FIGUIES ..vvveeieeeeieee e Y
Introduction ... 1
AIM Of WOrK ..o 4
Review of Literature ........cccccccvvvviiiiiiiiiiiiiiiiiiiiieeeeeeen, 4

-Obesity and its Relation To Insulin and Leptin........ 5

-Overview on EpPilepsy ...ccoovvvviveeeiiieiiiiieeeeeieeeeeees 49

- Valproic acid Treatment and obesity................... 70
Subjects and Methods..........ccceeeveiieiiiiiieiiiiieeeeeieee, 88
RESUITS...oiiiiiiiiiiii 94
DISCUSSION....ciiiiiiie ettt e e e e 112
SUMMAIY .t eans 119
CONCIUSION ..ttt 122
Recommendations ........ccccceeviiiiiiiiiiiiiiiiiiccccccceeeeee, 123
References .....ccccviiiiiii 124

Arabic SUMMAIY ..o e -



Abb.

ADH
AEDs
AgRP
AIDS
AMPA

APOA1
AUC
BMI
CAD
CART
CBZ
CNS
CRP
CYP3A4
DEEG
ELISA
FDA
FLE
FFAs
GABA
GAT1
GBP
GLUT4
HDA1C
HDL
HIV
HLA
HOMA/IR
HS

IL6
ILAE

IQR

HList ofp Abbneviations

Meaning

- Antidiuretic hormone

- Antiepileptic drugs

: Agouti-related peptide

- Acquired immunodeficiency syndrome

. Alfa-amino-3-hydroxy-5-methyl-4-isoxazole

propionate

- Apolipoprotien Al

: Area under curve

: Body mass index

: Coronary artery disease

: Cocaine & amphetamine regulated transcript
: Carbamazepine

: Central nervous system

: C—reactive protein

: Cytochrome enzyme (P3A4)

: Digital electroencephalogram

: Enzyme linked immunosorbant assay
: Food & Drug administration

-frontal lobe epilepsy

: Free fatty acids

: Gamma amino butyric acid

: GABA transporter 1

. Gabapentin

- Glucose receptor type 4

- Histone deacetylase-1

: High density lipoprotein

: Human immunodeficiency virus

: Human leucocytic antigen

: Homeostasis model of insulin resistance

‘hippocampal sclerosis

- Interleukin 6

. International league against epilepsy
. Inter quarter ratio



IR . Insulin resistance
IRS-PI3-K :Intrinsic  receptor substrate-phosphatidyl
inositol 3-kinase

JAK - Janus Kinases

LCAT - Lecithin cholesterol acyl transferase
LDL : Low density lipoprotein

LH . Lateral hypothalamus

LPL . Lipoprotein lipase

Mc4R : Melanocortin 4- receptor

MEHMO :Mental retardation, epileptic seizures,
hypogenitalism, microcephaly and obesity

MRI : Magnetic Resonance Imaging
MSH : Melanocyte stimulating hormone
MTLE :Mesial temporal lobe epilepsy

NAFLD : Non-alcoholic fatty liver disease
NMDA :N-methyl-D-aspartate

NPY : Neuropeptide Y

ROC - Receiver operating curve

PAI-1 : Plasminogen activator inhibitor-1

PC-1 : Prohormone convertase-1

PCOs - Polycystic ovaries

PGI2 - Prostacyclin

PoMC : Pro-opiomelanocortin

PPARr : Peroxisome proliferator activator receptor
PTHrP . parathyroid hormone releated protein

Sd LDL : Small dense LDL
SIADH : Syndrome of inappropriate secretion of ADH

SMA :supplementary motor area

STAT - Signal transducer & activator of transcription
TG - Triglyceride

TGB : Tiagabine

TNFa : Tumor necrosis factor a

VEGF : Vascular endothelial growth facto

VMH : Ventromedial hypothalamus

VPA : Valporoic Acid



Table No.

Table (1):
Table (2):
Table (3):

Table (4):

Table (5):
Table (6):
Table (7):
Table (8):
Table (9):
Table (10):
Table (11):
Table (12):
Table (13):
Table (14):

Table (15):

Table(16):

Table (17):

List of Cables
Title Page No.

Co-morbidities and complications of obesity
Classification of BMI

International League Against Epilepsy classification
of epileptic seizures

ILAE classification of epilepsies and epileptic
syndromes

Classification of seizures

Electroclinical syndromes and other epilepsies

Mesial temporal and lateral lobe seizure symptoms
Frequency of gender in different groups

Means + S.D of ages included in the present study

Percentage of seizure types

Frequency of seizure/month
Means and S.D of BMI in both groups

The hormonal levels of Insulin and leptin

Comparing leptin and insulin level between group |
and group Il

Comparing normal, over weight and obese in group 1
in relation to hormonal levels

Comparing patients on valporate VS patients on
carbamazepine as regard hormonal levels
Correlation between hormonal levels according age,

BMI and duration, dose of treatment in group 1

15
30
53

54

56
60
63
94
95
9%

96
98

99

100

102

104

105



List off Cables (€ont.)

Table No. TitlePage No.

Table (18):

Table (19):

Correlation between sex, seizure type, frequency,
MRI and EEG in relation to leptin level in valporate

group
Correlation between sex, seizure type, frequency,

MRI and EEG in relation to insulin level in
valporate group: there is insignificant correlation
with sex, seizure type, frequency, MRI and EEG

108

110



Fig. No. Title Page No.
Figure (1): The central control mechanisms of homeostasis ........ 23
Figure (2): Activationof insulin ................ ... 36
Figure (3): mechanism of VPA related weight changes
e ans 87
Figure (4): Frequency of patients using each antiepileptic drug
e — ettt re e re e 97
Figure (5): Comparing leptin level in both groups ...................100
Figure (6): Leptin level in (normal, overweight and obese)
patients ingroup 1........cccooviiiiiiniienieniesie e 103
Figure (7): Leptinlevel in correlation to BMI ...........cccccoeevvneee. 105
Figure (8): Insulin level in correlationto age ............ .............106
Figure (9): Insulin level in correlationto BMI ....................... 106
Figure (10): Insulin level in correlation to valproate treatment
AUIALION ...t e 107
Figure (11): Leptin level in males and females ........................109
Figure (10): Roc Curve of leptin in valproate group ..................111









Obesity and its Relation
To Insulin and Leptin



Overview on Epilepsy



Valproic acid Treatment
and Obesity



Subjects and Methods



