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Abstract 
Introduction: Many studies have suggested that the plasma homocysteine level is increased 

as a side effect with prolonged use of some antiepileptic drugs, which is associated with 

increase Carotid intima media thickness; hence it increases the risk of atherosclerosis in 

young age. Objectives: To assess serum level of homocysteine in epileptic children on long 

standing antiepileptic drugs and its association with increased incidence of cardiovascular 

disease. Patients and methods: This study will include 85 children between 2-15 years (20 

on one old generation antiepileptic drug, 20 on one new generation antiepileptic drug, 20 on 

polytherapy of antiepileptic drugs on antiepileptic drugs for at least 1 year and 25 apparently 

healthy children will be taken as a control group). All of them subject to careful history taken, 

clinical examination and anthropometric measures, laboratory investigation included (serum 

homocysteine) and radiological assessment included (carotid intima media thickness and 

carotid stiffness). Results: Our study revealed statically significant increase serum level of 

homocysteine, carotid intima media thickness and carotid stiffness in children on 

monotherapy of old generation antiepileptic drugs and poly therapy than that in children on 

monotherapy of new generation antiepileptic drugs and control. Conclusion: The old 

generation antiepileptic drugs and polytherapy antiepileptic drugs modalities increase the 

serum level of homocysteine in children.  The new generation antiepileptic drugs have 

minimal effect on their serum level. Children who use the old generation antiepileptic drugs 

and polytherapy antiepileptic drugs have increasing in carotid intima media thickness and 

carotid stiffness than those who use the new generation antiepileptic drugs. 

Key words: Antiepileptic drugs; carotid intima media thickness; Epilepsy; homocysteine 

 

Introduction 
Background: Epilepsy is a chronic 

disease of the brain affecting 3.5–5/1000 

children in the developed countries with 

41–187/100,000 new cases every year.
(1)  

Epilepsy is a chronic neurological disorder 

characterized by recurrent seizures, which 

are caused by excessive discharges in the 

neurons.
(2)

.epilepsy is diagnosed when an 

individual has: 1) at least two unprovoked 

or reflex seizures >24 h apart, 2) one 

unprovoked or reflex seizure and a 

probability of having another seizure 

similar to the general recurrence risk after  

two unprovoked seizures (≥60%) over the 

next 10 years, or 3) an epilepsy syndrome.
(3)

 

 

 

Many effective antiepileptic drugs (AEDs) 

are currently available. These are generally 

subdivided into the first-generation AEDs 

(phenytoin, carbamazepine, phenobarbital, 

Primidone, valproate, ethosuximide, and the 

benzodiazepines), and the second-

generation AEDs (felbamate, gabapentin, 

lamotrigine, topiramate, tiagabine, oxcarba-

zepine, levetiracetam, zonisamide, and 

pregabalin). Selection of the ideal drug for  

each individual patient should be based on a 

number of factors, including cost, spectrum 

of activity, potential for dose-related and 

serious side effects, drug interactions, and 

others.
(4)

 

https://08101lqnv-1104-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/chronic-disease
https://08101lqnv-1104-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/chronic-disease
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Homocysteine, a sulfhydryl-containing 

amino acid, is an intermediate product in 

the normal Biosynthesis of the amino acids 

methionine and cysteine.
(5)

 

 

In children with epilepsy with long-term 

use of antiepileptic therapy, it is likely that 

vascular damage can be caused by 

metabolic, inflammatory, hormonal, and 

other effects on the vascular system.
(6) 

 

Over the past two decades, high tHcy 

levels, an independent risk factor for 

atherosclerosis, ADMA, lipoprotein (a), and 

impaired lipid profiles, have been 

documented in several studies with children 

on AEDs.
(7) 

 

Many studies have suggested that the 

plasma homocysteine (Hcy) level is 

increased as a side effect with prolonged 

use of some AEDs, which is associated 

with vascular endothelial injury; hence it 

increases the risk of atherosclerosis.
(8) 

Risk factors diagnosed in childhood can 

predict the development of preclinical 

carotid athero-sclerosis in adults. Thus; 

carotid artery intima-media thickness 

(CIMT) serves as a marker of preclinical 

atherosclerosis.
(9) 

 

Patients and Methods: In this work we tried 

to evaluate the effect of antiepileptics drugs 

and its types in pediatric on  serum level of 

Homo-cysteine and its association with 

increase of CIMT and carotid stiffness .It 

was conducted upon 60 epileptic children 

who had regular follow up in The Pediatric 

neurology Outpatient Clinic, Minia 

University Children and Maternity 

Hospital, during the period from jaunary 

2018 to march 2019; in addition to 25 

apparently healthy children matching age & 

sex with diseased group were included as a 

control group, Their age ranged from 2-15 

years and on regular antiepileptic drugs for 

at least 1 year, divided to 4 group according 

to type of treat-ment (old monotherapy, 

new monotherapy, polytherapy and 

control).
 

 

Both patients and control groups were 

subjected to full history taking, thorough 

clinical examination, laboratory investigations 

(including homocysteine) and radiological 

assessment to CIMT and carotid stiffness.

 

Inclusion criteria: 
1. Age ranged from 2 -15 years. 

2. Idiopathic epileptic children. 

3. on regular antiepileptic drugs for at least 

    1year. 

Exclusion criteria: 

1- Secondary epilepsy. 

2- Use antiepileptic drugs for short duration 

less than 1 year. 

3- Any vascular disease may affect 

elasticity or thickness of vessels example: 

hypertension. 

4- Any metabolic disease may affect lipid 

profile. 

5- Obesity  

 

 

  

https://08101rmz9-1104-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/vascular-system
https://www.sciencedirect.com/topics/medicine-and-dentistry/n-g-n-g-dimethylarginine
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Results:  
Table (I): Demographic data of the study groups (n=85) 

 Group A 

N= 20 

Group B 

N=20 

Group C 

N=20 

Group D 

N=25 

P value 

Age (year) 

 Mean±SD 

 Median 

 Interquartile range 

 

7.3±2.7 

7 

6-9 

 

6.5±3.7 

4.7 

3.5-10 

 

5.1±2.9 

4.5 

2.6-6 

 

7.1±3.4 

6 

4.5-10 

 

0.06 

Duration of treatment(year) 

 Mean±SD 

 Median 

 Interquartile range 

 

3±1.8 

2.5 

2-3.8 

 

2.4±2 

2 

1-3 

 

3.5±2.4 

3 

2-4 

 

 

    ـــــــــــــــ

 

0.08 

Sex   

 Male  

 Female 

 

10 (50%) 

10 (50%) 

 

 9(45%) 

11 (55%) 

 

12 (60%) 

8 (40%) 

 

13 (52%) 

12 (48%) 

 

0.8 

 

P value calculated by Kruskal-Wallis test for quantitative data and by Chi-square test for 

qualitative data (<0.05 is considered significant). 

Group A: children received monotherapy of old generation antiepileptic drugs. 

Group B: children received monotherapy of new generation antiepileptic drugs. 

Group C: children received Polytherapy antiepileptic drugs.   

Group D: Control group.     SD: standard deviation. 

GASE: Global Assessment of Severity of Epilepsy Scale  BMI: Body Mass Index  

CIMT: Carotid intima media thickness 
 

Table (II): Comparison between the study groups in laboratory and radiological 

investigations. 

 

 Group A 

N= 20 

Group B 

N=20 

Group C 

N=20 

Group D 

N=25 

P value 

Homocysteine(µmol/L) 

 Mean±SD 

 Median 

 Interquartile range 

 

17.2±5.2 

16 

15-18.7 

 

3.4±3.4 

2.3 

0.8-5.8 

 

20.2±14.1 

17 

11.5-20.7 

 

2.8±2.3 

1.7 

1.2-4 

 

0.0001* 

CIMT (mm) 

 Mean±SD 

 Median 

 Interquartile range 

 

 

0.46±0.03 

0.46 

0.43-0.49 

 

0.36±0.08 

0.38 

0.28-0.4 

 

0.43±0.1 

0.45 

0.35-0.49 

 

0.38±0.08 

0.4 

0.31-0.43 

 

0.0001* 

Carotid stiffness (cm/sec) 

 Mean±SD 

 Median 

 Interquartile range 

 

 

4.5±0.8 

4.8 

4.1-5 

 

 

3.5±0.8 

3.2 

2.9-4 

 

 

4±1.1 

3.5 

2.9-5.5 

 

 

4.2±0.8 

4.5 

3.1-4.9 

 

 

0.03* 

P value calculated by Kruskal-Wallis test for all quantitative data except for CIMT calculated 

by one way anova test (<0.05 is considered significant). 
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Figure (1) Homocysteine of the study groups 

 

 

 

 

 

 

 

 
 

Figure (2) CIMT of the study groups 
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Table (III): Comparison between the study groups with each other as regard the 

investigations which have done. 

 

 Group A 

N= 20 

Group B 

N=20 

Group C 

N=20 

Group D 

N=25 

P value 

 

Homocysteine (µmol/L) 

 Mean±SD 

 Median 

 Interquartile range 

 

 

17.2±5.2 

16 

15-18.7 

 

 

3.4±3.4 

2.3 

0.8-5.8 

 

 

20.2±14.1 

17 

11.5-20.7 

 

 

2.8±2.3 

1.7 

1.2-4 

1 0.0001* 

2  0.9 

3 0.0001* 

4 0.8 

5 0.0001* 

6 0.0001* 

 

CIMT(mm) 

 Mean±SD 

 Median 

 Interquartile range 

 

 

0.46±0.03 

0.46 

0.43-0.49 

 

 

0.36±0.08 

0.38 

0.28-0.4 

 

 

0.43±0.1 

0.45 

0.35-0.49 

 

 

0.38±0.08 

0.4 

0.31-0.43 

1 0.0001* 

2 0.3 

3 0.0001* 

4  0.4 

5 0.04* 

6 0.01* 

 

Carotid stiffness(cm/sec) 

 Mean±SD 

 Median 

 Interquartile range 

 

 

4.5±0.8 

4.8 

4.1-5 

 

 

3.5±0.8 

3.2 

2.9-4 

 

 

4±1.1 

3.5 

2.9-5.5 

 

 

4.2±0.8 

4.5 

3.1-4.9 

1 0.003* 

2 0.2 

3 0.1 

4 0.02* 

5 0.6 

6 0.4 

P value calculated by Mann-Whitney test for all quantitative data except for CIMT calculated 

by independent sample t-test (<0.05 is considered significant). 

P value 1 (group A and B), p value 2 (group A and C), p value 3 (group A and D), p value 4 

(group B and D), p value 5 (group C and D) and p value 6 (group B and C). 

 

In table (I) there is group A (50% male, 

50% female, group B 45% male, 55% 

female, group C 60% male and 40% female 

and group D 52% male, 48% female. there 

is no significance difference between 

groups in duration of treatment . 

 

In table (II) there is significant difference in 

the level of homocysteine, CIMT and 

carotid stiffness between groups. 

 

In table (III) the mean serum level of 

homocysteine was significant high in group 

A and group C than that in group B and 

group D with no significant difference 

between group A and group C. 

 

There is significance increasing in CIMT 

and carotid stiffness in group A and group 

C than that in group B and group D with no 

significant difference between group A and 

group C. 

Discussion 
This study was conducted on 60 children 

from age of 2 to 15 years old who diagnosed 

as idiopathic epilepsy receiving different 

types of modalities anti-epileptic drugs for at 

least one year without any apparent disease 

can affect level of serum homocysteine 

,elasticity or thickness of vessels to evaluate 

the effect of the administration of the 

antiepileptic drugs for long time on 

homocysteine and vessels elasticity and 

thickness and If that will change according 

to the type of antiepileptic drugs. 

 

The results of our study revealed that 50% 

male, 50% female in children receiving 

mono therapy (old generation antiepileptic 

drugs), 45% male, 55% female in children 

receiving monotherapy (new generation 

antiepileptic drugs) and 60% male and 

40%female receiving polytherapy. Table I  

 

Our results revealed that mean duration of 

treatment in monotherapy of old AEDs was 

2.5year, monotherapy of new AEDs users 2 

years and polytherapy users 3 years which 

no significance difference between them. 

Table I  
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In our study the mean serum level of 

homocysteine was significant high in 

children on monotherapy of old generation 

AEDs and polytherapy than that in children 

on monotherapy of new generation AEDs 

and control with no significant difference 

between monotherapy of old generation and 

polytherapy. table III 

 

Who consistent with our finding in the 

study was (Verrotti et al., 2000)  who state 

that a significant increase in p-tHcy levels 

when compared to baseline data and control 

values in pediatric patients treated with 

either CBZ or VPA (both are old 

generation).
(10)

 Also(Linnebank et al., 2011) 

who state that a deficiency of folate, an 

important cofactor in the metabolism of 

Hcy, induced by older antiepileptic 

drugs (AEDs), such as carbamazepine, 

phenytoin, phenobarbital and Primidone.
(11)

 

on the other hand (Belcastro et al., 2010) 

state that Topiramate TPM and oxcarba-

zepine OXC among of the recent AEDs can 

cause hyper‐tHcy, hereas lamotrigine 

(LTG) and levetiracetam (LEV) are devoid 

of this effect.
(12)

 (Huemer et al., 2005)found 

that High plasma -tHcy levels in pediatric 

patients receiving AEDs were predo-

minantly associated with multidrug 

treatment.
(13) 

 

On the contrary (Emeksiz et al., 2013), 

(Belcastro et al., 2010) who state that There 

was no significant difference in tHcy levels 

among the VPA (old generation), OXC 

(new generation), and control groups and 

that new generation antiepileptic may cause 

increasing in serum homocysteine 

level.
(7)(12)

 

 

Also against our finding was (Sener et al., 

2006) who state that plasma tHcy levels 

were not significantly different between 

patients on AED polytherapy versus 

monotherapy.
(14)  

In our study we found that there is 

significance increasing in CIMT and carotid 

stiffness in children received monotherapy 

of old generation AEDs  and polytherapy 

than children received monotherapy of new 

generation AEDs and control with no 

significant difference between monotherapy 

of old generation and polytherapy. Table III  

 

This is in agreement with (Luo et al., 

2015)who states that The average CIMT of 

the epileptic patients treated with VPA (old 

generation) was higher than that of healthy 

people also The average CIMT of the 

patients with VPA administration duration 

>1 year was higher than that of the patients 

with VPA-administration duration < year 

while the difference was not statistically 

significant (P = 0.196).
(15) 

 

Also (Chuang et al., 2012) State that  Long‐
term monotherapy with older‐generation 

AEDs, including CBZ, PHT, and VPA, 

caused significantly increased CCA IMT in 

patients with epilepsy with no significant 

alterations in the CCA IMT were observed 

in patients who received long‐term LTG 

monotherapy (new generation) and 

Oxcarbazepine treatment also did not cause 

any alteration in carotid intima media 

thickness when compared with the healthy 

group according to (Yiş and Doğan, 

2012).
(6)(16) 

Also (Calik et al., 2018) 

demonstrate that there is significant 

increase found in CIMT in patients using 

long-term multiple drug therapy could be an 

indication that these patients are at risk of 

the development of vascular damage and 

other cardiovascular complications.
(17) 

 

On the contrary was (Lai et al., 2017) who 

state that there is no significant difference 

in CIMT was observed in children using 

antiepileptic drugs (MD=0.03 mm, 95% 

CI=0.00–0.07 mm).
(18) 

(Keenan et al., 2014) 

also state that there is no differences were 

apparent in mean CIMT (p = 0.152), 

between controls, children using AEDs.
(19) 

 

Conclusion 
Antiepileptics represent one of the largest 

and most diverse therapeutic medication 

classes that may cause serious metabolic 

and cardiovascular effect with long term 

use in children so we recommend: 

 Routine follow up to serum level of 

homocysteine in children receiving 

AEDs for long term especial the old 

generation and polytherapy. 

https://08101t6kr-1106-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/folic-acid
https://08101t6kr-1106-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/anticonvulsant
https://08101t6kr-1106-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/anticonvulsant
https://08101t6kr-1106-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/carbamazepine
https://08101t6kr-1106-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/phenytoin
https://08101t6kr-1106-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/phenobarbital
https://08101pkvn-1103-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/polypharmacy
https://08101pkvn-1103-y-https-www-sciencedirect-com.mplbci.ekb.eg/topics/medicine-and-dentistry/blood-vessel-injury
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 Routine follow up to CIMT and carotid 

stiffness in children receiving AEDs 

for long term especial the old 

generation and polytherapy. 

 

References 
1. Kalser, Judith and J. Helen Cross 

(2018). New epilepsy treatment in 

children: upcoming strategies and 

rewind to ancient times and concepts. 

Paediatrics and Child Health. 

2. Teferi, Jalle and Zewdu Shewangizaw 

(2015). Assessment of knowledge, 

attitude, and practice related to 

epilepsy: A community-based study. 

Neuropsychiatric disease and treat-

ment. 11: 1239. 

3. Fisher, Robert S., Carlos Acevedo, 

Alexis Arzimanoglou, Alicia Bogacz, 

J. Helen Cross, Christian E. Elger, 

Jerome Engel, Lars Forsgren, 

Jacqueline A. French, Mike Glynn, 

Dale C. Hesdorffer, B.I. Lee, Gary W. 

Mathern, Solomon L. Moshé, Emilio 

Perucca, Ingrid E. Scheffer,Torbjörn 

Tomson, Masako Watanabe and 

Samuel Wiebe (2014). ILAE Official 

Report: A practical clinical definition 

of epilepsy. Epilepsia. 55:475-482. 

4. French, Jacqueline (2007). Treatment 

with antiepileptic drugs, new and old. 

Continuum: Lifelong Learning in 

Neurology. 13:71-90. 

5. Faeh, David,Arnaud Chiolero and Fred 

Paccaud (2006).Homocysteine as a 

risk factor for cardiovascular disease: 

should we (still) worry about it? Swiss 

medical weekly. 136: 745-756. 

6. Chuang, Yao-Chung, Hung-Yi 

Chuang, Tsu-Kung Lin, Chiung-Chih 

Chang, Cheng-Hsien Lu, Wen-Neng 

Chang, Shang -Der Chen, Teng-Yeow 

Tan, Chi-Ren Huang and Samuel H. H. 

Chan (2012). Effects of long-term 

antiepileptic drug monotherapy on 

vascular risk factors and atheros-

clerosis. Epilepsia. 53: 120-128. 

7. Emeksiz, Hamdi Cihan, Ayse 

Serdaroglu, Gürsel Biberoglu, Ozlem 

Gulbahar, Ebru Arhan, Ali Cansu, 

Mustafa Arga and Alev Hasanoglu 

(2013). Assessment of atherosclerosis 

risk due to the homocysteine–

asymmetric dimethylarginine–nitric 

oxide cascade in children taking 

antiepileptic drugs.Seizure.22:124-127. 

8. Kim, Dong Wook, Seo‐Young Lee, 

Young‐Min Shon and Ji Hyun Kim 

(2013).Effects of new antiepileptic 

drugs on circulatory markers for 

vascular risk in patients with newly 

diagnosed epilepsy. Epilepsia. 54: 

e146-e149. 

9. O'Leary, Daniel H. and Michiel L. 

Bots (2010). Imaging of atheros-

clerosis: carotid intima–media 

thickness. European Heart Journal. 31: 

1682-1689. 

10. Verrotti, A, R Pascarella, D Trotta, T 

Giuva, G Morgese and F Chiarelli 

(2000). Hyperhomocysteinemia in 

children treated with sodium valproate 

and carbamazepine. Epilepsy Rese-

arch. 41: 253-257. 

11. Linnebank, Michael,Susanna Moskau, 

Alexander Semmler, Guido Widman, 

Birgit Stoffel‐Wagner, Michael Weller 

and Christian E Elger (2011). Anti-

epileptic drugs interact with folate and 

vitamin B12 serum levels. Annals of 

neurology. 69:352-359. 

12. Belcastro, Vincenzo, Pasquale Striano, 

Gaetano Gorgone, Cinzia Costa, 

Clotilde Ciampa, Daniela Caccamo, 

Laura R Pisani, Giancarla Oteri, Maria 

G Marciani and Umberto Aguglia 

(2010). Hyperhomo-cysteinemia in 

epileptic patients on new antiepileptic 

drugs. Epilepsia. 51: 274-279. 

13. Huemer, Martina, Bernd Ausserer, 

Gunther Graninger, Michael 

Hubmann, Christian Huemer, Kurt 

Schlachter, Arthur Tscharre, Hanno 

Ulmer and Burkhard Simma (2005). 

Hyperhomocysteinemia in children 

treated with antiepileptic drugs is 

normalized by folic acid suppleme-

ntation. Epilepsia. 46: 1677-1683. 

14. Sener, Ufuk,Yasar Zorlu, Oguz 

Karaguzel, Ozlem Ozdamar, Isıl Coker 

and Murat Topbas (2006). Effects of 

common anti-epileptic drug mono-

therapy on serum levels of homo-

cysteine, vitamin B12, folic acid and 

vitamin B6. Seizure. 15:79-85. 



MJMR, Vol. 30, No. 3, 2019, pages (61-68).                                                      Abdullah  et al., 

 

68                                                                                       Estimation of Serum Level of Homocysteine  

     and its Potential Cardiovascular Effect 

   

 

15. Luo, Xinming, Ming Zhang, Liying 

Deng and Jing Zhao (2015). Effects of 

valproate on the carotid artery intima-

media thickness in epileptics. Indian 

journal of pharmacology. 47: 45. 

16. Yiş, Uluç and Mustafa Doğan (2012). 

Effects of oxcarbazepine treatment on 

serum lipids and carotid intima media 

thickness in children. Brain and 

Development. 34: 185-188. 

17. Calik, Mustafa, Hatice Yıldız Ozkan, 

Ozlem Ethemoglu, Bulent Koca, Halil 

Kazanasmaz, Nurettin Karacan and 

Dilek Sen Dokumaci (2018). The 

measurement of both carotid intima- 

media thickness and epicardial adipose 

tissue thickness in children with  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

epilepsy receiving antiepi-leptic drug 

therapy. Epilepsy & Behavior. 85: 

110-114. 

18. Lai, Qilun, Chunhong Shen, Yang 

Zheng, Yinxi Zhang,Yi Guo and 

Meiping Ding (2017). Effects of 

Antiepileptic Drugs on the Carotid 

Artery Intima-Media Thickness in 

Epileptic Patients. J Clin Neurol, Kor-

ean Neurological Association. 13: 371-

379. 

19. Keenan, Ngaire, Lynette G. Sadlier 

and Esko Wiltshire (2014). Vascular 

function and risk factors in children 

with epilepsy: Associations with 

sodium valproate and carbamazepine. 

Epilepsy Research. 108: 1087-1094. 

 


