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mf' OPEN ACCESS ABSTRACT
Background: Seizure is a transient occurrence of signs or symptoms due to abnormal
Corresponding Author: excessive or synchronous neuronal activity in brain.? It can present as anything from

violent convulsions to unusual experiences that are difficult for others to witness.
Objective: Methods: This Cross-sectional study was conducted among patients
attending Medicine, Neurology OPD/Patients Admitted in Department of General
Medicine, Subbaiah Institute of Medical Sciences, Shivamogga, Karnataka, India.
The study was conducted over a period of 1 year after obtaining clearance from
institutional ethical committee. Duration of study was August 2022 to August 2023.
Result: The mean total cholesterol in patients who received phenytoin was 165.90 +
23.70 and in patients who received levetiracetam was 113.06 + 17.22. (p=0.001). The
mean HDL-C in patients who received phenytoin was 48.78 £+ 9.35 and in patients
who received levetiracetam was 45.36 + 7.07. (p=0.11). The mean LDL-C in patients
who received phenytoin was 95.54 + 13.66 and in patients who received
levetiracetam was 72.37 £+ 11.45. (p=0.001). The mean triglycerides in patients who
received phenytoin was 148.07 £ 33.11 and in patients who received levetiracetam
was 101.38 £ 9.22. (p=0.001)

Conclusion: patients on phenytoin displayed elevated serum lipid profile levels (TC,
LDL-C and TG). Thus, TC levels, LDL-C levels and TG levels can be an important
marker for estimating the risk of cardiovascular disease in epilepsy patients.
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INTRODUCTION

Epilepsy is the most prevalent chronic brain disorder that not only affect the individual but also disturbs family and society.
Several factors, including the type of seizure, the epilepsy syndrome, the underlying etiology, the presence or absence of
abnormalities on the interictal electroencephalogram (EEG), and other patient-related factors like age, the presence of
associated neurological abnormalities, and the presence of comorbid conditions, can be used to predict the probability of
having a second seizure following the first one.!

The International League Against Epilepsy (ILAE) defines a person as having resolved epilepsy if they have not
experienced a seizure in the last ten years, five of which have been without medication.? Epilepsy is the two or more
unprovoked seizure due to chronic, underlying process.® Epilepsy One of the most prevalent brain disorders that affects
not only the individual but also families and society at large.* In India, 12 million people suffer from epilepsy. Just India
bears 1/6 of the world's weight.® Epilepsy has an incidence of approximately 0.3-0.5% in various groups worldwide, with
a prevalence estimated at 5-30 persons per 1000.% It has been observed that antiepileptic drugs (AED), raise serum levels
of lipoproteins, total cholesterol, and low-density lipoprotein (LDL), which accelerate atherosclerosis and increase the risk
of vascular illnesses.®

A significant rise or decrease in a particular circulating lipid or lipoprotein is indicative of a lipoprotein metabolism
disorder. Primary disorders are those resulting from genetic abnormalities, while secondary disorders are caused by other
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medical illnesses or environmental exposures. It is crucial to correctly detect and treat lipoprotein problems since they can
have a variety of clinical repercussions, the most notable of which is early atherosclerotic cardiovascular disease
(ASCVD).’

As there is chronic use of AED for epilepsy,chronic neuropathic pain,migraine , anxiety; there is need for study to determine
AED effect on Lipid profile to decrease the risk  of atherosclerosis

MATERIAL AND METHODS

This Cross-sectional study was conducted among patients attending Medicine, Neurology Opd/Patients Admitted in
Department of General Medicine, Subbaiah Institute of Medical Sciences, Shivamogga, Karnataka, India. The study was
conducted over a period of 1 year after obtaining clearance from institutional ethical committee. Duration of study was
August 2022 to August 2023

Inclusion Criteria
Patients with seizure disorder who are on AEDs (Phenytoin and Levetiracetam).

Exclusion Criteria

Patients on hypolipidemic drugs

patients with Diabetes Mellitus

Patients with stroke,IHD.

Patients on isoniazid ,warfarin.

Patients on more than one antiepileptic drug.
Patients with chronic liver and kidney disease.

Sk L=

SAMPLE SIZE ESTIMATION
Based on previous study conducted by Manimekalai K et al. Evaluation of effect of antiepileptic drugs on serum lipid
profile among young adults with epilepsy in a tertiary care hospital in Pondicherry.

SZ(Z1 + Z2)2
(M1 — M2)2

TL —

Substituting the values in the above formula, sample size obtained is 31.
Since there are 2 groups, total sample size is 31%2=62.

METHODOLOGY

Patients of 18 years and above and meeting the selection criteria were enrolled into the study. Written informed consent
was taken from each patient willing to participate in the study. Patients were categorized into two groups based on treatment
they were receiving for epilepsy for a minimum of 6 months into Phenytoin and Levetiracetam groups. Blood samples
drawn for lipid profile.Lipid profile status was compared in between the 2 groups.

RESULTS

The mean age of patients receiving phenytoin was 59.81 + 14.94 and mean age of patients receiving Levetiracetam was
41.97 + 15.63 years. Using independent sample T test, comparison of the mean age between the groups was statistically
significant. (p=0.001)

DISTRIBUTION OF THE SUBJECTS BASED ON AGE GROUPS
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FIGURE1: Distribution of the subjects based on age groups
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10 patients (16.1%) belonged to the age group of 22 to 30 years, of which, 1 patient (3.2%) received phenytoin and 9
patients (29%) received levetiracetam. 11 patients (17.7%) belonged to the age group of 31 to 40 years, of which, 3 patients
(9.7%) received phenytoin and 8 patients (25.8%) received levetiracetam. 11 patients (17.7%) belonged to the age group
of 41 to 50 years, of which, 5 patients (16.1%) received phenytoin and 6 patients (19.4%) received levetiracetam. 9 patients
(14.5%) belonged to the age group of 51 to 60 years, of which, 6 patients (19.4%) received phenytoin and 3 patients (9.7%)
received levetiracetam.

13 patients (21%) belonged to the age group of 61 to 70 years, of which, 10 patients (32.3%) received phenytoin and 3
patients (9.7%) received levetiracetam. 8 patients (12.9%) belonged to the age group of >70 years, of which, 6 patients
(19.4%) received phenytoin and 2 patients (6.5%) received levetiracetam. The association between age groups and
treatment received was statistically significant. (p=0.008)

19 patients (30.6%) were females, of which, 10 patients (32.3%) received phenytoin and 9 patients (29%) received
levetiracetam. 43 patients (69.4%) were males, of which, 21 patients (67.7%) received phenytoin and 22 patients (71%)
received levetiracetam. The distribution of the subjects based on gender was statistically not significant. (p=0.78)

TABLE 1: Distribution of the subjects based on co-morbidities

. Treatment
Co-morbidities Total
Phenytoin Levetiracetam
) Count 14 20 33
Hypertension
% 45.16% 64.51% 53.2%
Count 17 11 29
None
% 54.83% 35.5% 46.8%
Count 31 31 62
Total
% 100.0% 100.0% 100.0%
Chi-square value- 2.34
p value-0.125

33 patients (53.2%) had hypertension, of which, 14 patients (45.16%) received phenytoin and 20 patients (64.51%) received
levetiracetam. The distribution of the subjects based on comorbidities was not statistically significant. (p=0.125)

TABLE 2: Distribution of the subjects based on alcohol consumption

Treatment
Alcohol Total
Phenytoin Levetiracetam
Count 16 16 32
No
% 51.6% 51.6% 51.6%
Count 15 15 30
Yes
% 48.4% 48.4% 48.4%
Count 31 31 62
Total
% 100.0% 100.0% 100.0%

Out of 62 patients, 30 patients (48.4%) consumed alcohol, of which, 15 patients (48.4%) received phenytoin and 15 patients

(48.4%) received levetiracetam.

TABLE 3: Distribution of the subjects based on smoking

Treatment
Smoking X X Total
Phenytoin Levetiracetam
Count 20 21 41
No
% 64.5% 67.7% 66.1%
Count 11 10 21
Yes
% 35.5% 32.3% 33.9%
Count 31 31 62
Total
% 100.0% 100.0% 100.0%
Chi-square value- 0.072
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| p value-0.788 |

Out of 62 patients, 21 patients (33.9%) were smokers, of which, 11 patients (35.5%) received phenytoin and 10 patients
(32.3%) received levetiracetam. The distribution of the subjects based on smoking was statistically not significant. (p=0.78)

TABLE 4: Distribution of the subjects based on BMI

Treatment
BMI Total
Phenytoin Levetiracetam
Count 13 20 33
Healthy
% 41.9% 64.5% 53.2%
] Count 18 11 29
Overweight
% 58.1% 35.5% 46.8%
Count 31 31 62
Total
% 100.0% 100.0% 100.0%
Chi-square value- 3.175
p value-0.075

Out of 62 patients, 33 patients (53.2%) had healthy BMI, of which, 13 patients (41.9%) received phenytoin and 20 patients
(64.5%) received levetiracetam. 29 patients (46.8%) had overweight BMI, of which, 18 patients (58.1%) received
phenytoin and 11 patients (35.5%) received levetiracetam. The distribution of the subjects based on BMI was statistically
not significant. (p=0.075)

The mean BMI in patients receiving phenytoin was 25.26 + 2.90 and mean BMI in patients receiving levetiracetam was
23.85 + 2.23. Using independent sample T test, the comparison of mean BMI between the groups was statistically
significant. (p=0.03)

TABLE 5: Comparison of the mean duration of treatment (in months) between the groups using independent
sample T test

Groups N Minimum Maximum Mean S.D l(lfgit':fan p value
Phenytoin 31 6.0 360.0 57.26 66.34

29.64 0.032*
Levetiracetam 31 6.0 180.0 27.61 35.13

The mean duration of treatment in patients receiving phenytoin was 57.26 + 66.34 months and mean duration of treatment
in patients receiving levetiracetam was 27.61 + 35.13. Using independent sample T test, the comparison of mean duration
of treatment between the groups was statistically significant. (p=0.03)

The mean total cholesterol in patients who received phenytoin was 165.90 + 23.70 and in patients who received
levetiracetam was 113.06 £ 17.22. (p=0.001)

The mean HDL-C in patients who received phenytoin was 48.78 £ 9.35 and in patients who received levetiracetam was
45.36 +7.07. (p=0.11)

The mean LDL-C in patients who received phenytoin was 95.54 + 13.66 and in patients who received levetiracetam was
72.37 £ 11.45. (p=0.001)

The mean triglycerides in patients who received phenytoin was 148.07 + 33.11 and in patients who received levetiracetam
was 101.38 + 9.22. (p=0.001)

Using independent sample T test, the comparison of mean lipid profile between the groups was statistically significant.
(p=0.001)

DISCUSSION

In the present study, the mean age of patients receiving phenytoin was 59.81 + 14.94 and mean age of patients receiving
Levetiracetam was 41.97 + 15.63 years. (p=0.001). Majority of the patients (32.3%) receiving phenytoin belonged to the
age group of 61 to 70 years and majority of the patients (29%) receiving levetiracetam belonged to the age group of 22 to
30 years. (p=0.008). A higher male preponderance was observed in the present study in phenytoin group (67.7%) and in
levetiracetam group (71%). In a study by Seetlani NK et al lipid values found to be more deranged in patients aged 41-50
years.® A higher male preponderance was found in a study by Chen Z et al (51%) which were in concurrence with the
findings of the present study.’
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Cigarette smoke increases the metabolism of phenytoin, a widely used anti-epileptic agent, by inducing cytochrome P450
enzymes in the liver. Therefore, cigarette smoke may reduce the clinical effect of phenytoin.'? In the present study 33.9%
were smokers of which 11 patients (35.5%) received phenytoin and 10 patients (32.3%) received levetiracetam. (p=0.78).
48.4% consumed alcohol of which 15 patients (48.4%) received phenytoin and 15 patients (48.4%) received levetiracetam.
Study by Rao Ch S et al observed that there was a significant increase in total cholestrol and LDL-C in tobacco users as
compared to non tobacco users. !! Another study by Jain RB et al noted that smoking is associated with adverse
lipid/lipoprotein profiles among adult population. They observed that their patients showed higher TG and normal levels
of HDL, LDL and TG.!> Vu KN et al supported the causal role of regular low-to-moderate alcohol consumption in
increasing HDL-C, reducing TG, total cholesterol, and LDL-c, and provides evidence for the novel finding that low-to-
moderate consumption of alcohol reduces apoB and LDL-c levels.'?

In this study mean total cholesterol in patients who received phenytoin was 165.90 = 23.70 and in patients who received
levetiracetam was 113.06 + 17.22 thereby showing increased TC levels in the phenytoin group compared to levetiracetam.
(p=0.001) These results were in concurrence with another study by Manimekalai K et al which showed that TC in patients
receiving phenytoin was 186.5 & 7.87 and mean TC in patients receiving levetiracetam was 170.90 + 8.41.*

The mean HDL-C in patients who received phenytoin was 48.78 + 9.35 and in patients who received levetiracetam was
4536 = 7.07 (p=0.11) thereby showing increased HDL-C levels in the phenytoin group compared to levetiracetam,
however, the comparison was not statistically significant. (p=0.11). This is in contrary with another study by Manimekalai
K et al which showed that HDL-C in patients receiving phenytoin was 71.1 + 3.14 and mean HDL-C in patients receiving
levetiracetam was 65.90 + 3.16.* which showed significant increase in HDL-C levels.

In the present study, the mean LDL-C in patients who received phenytoin was 95.54 + 13.66 and in patients who received
levetiracetam was 72.37 + 11.45. (p=0.001) thereby showing increased LDL-C levels in the phenytoin group compared to
levetiracetam. Another study by Sudha et al compared the HDL-C levels at baseline and at 6 months and they observed
that LDL-C levels in patients on phenytoin were 114.66+£20.26 and at 6 months were 119.63£19.09. Also, LDL-C levels

in patients on levetiracetam were 112.7+33.08 and at 6 months were 113.5+32.29.14

In the present study, the mean triglycerides in patients who received phenytoin was 148.07 + 33.11 and in patients who
received levetiracetam was 101.38 £9.22. (p=0.001) thereby showing increased triglycerides levels in the phenytoin group
compared to levetiracetam. These results were in concurrence with another study by Manimekalai K et al which showed
that triglycerides level in patients receiving phenytoin was 133.7 £4.50 and mean TG in patients receiving levetiracetam
was 125.80 +4.78.4

The results in our study findings are similar to those other investigations done by P Kumar et al., Pelkonen et al., Nikkila
et al., and Luoma et al., also reported same findings i.e. an increase in TG, LDL-C and HDL-C levels in epileptic patients
on long-term treatment with Phenytoin.'>16

It is possible that phenytoin will cause the CYP enzyme to become activated. These are the enzymes that trigger the CYP51
enzyme. The housekeeping gene CYP51, which is a member of the cytochrome P450 super family, is involved in the
biological process of cholesterol synthesis in humans. The enzyme system known as CYP450 is involved in the processes
of cholesterol production as well as cholesterol metabolism. Particularly important for the synthesis of cholesterol is the
enzyme CYP51AL1. The fact that there have been no detectable effects on lipid metabolism suggests that levetiracetam does
not seem to be an inducer of the CYP51 enzyme.'”'3

Overall, the comparison of mean lipid profile between the groups was statistically significant in the present study with
patients on phenytoin displaying elevated serum lipid profile levels(TC, LDL-C and TG). (p=0.001) Thus, TC levels, LDL-
C levels and TG levels can be a an important marker for estimating the risk of cardiovascular disease in epilepsy patients.

CONCLUSION
TC levels, LDL-C levels and TG levels can be an important marker for estimating the risk of cardiovascular disease in
epilepsy patients.

According to this study, phenytoin and other CYP enzyme inducer anti-epileptic drugs are highly linked to higher amounts
of TC, LDL-C, and TG, while levetiracetam did not show any major changes. Therefore, people who are taking inducer
anti-epileptic drugs should have their blood cholesterol level checked on a regular basis.

REFERENCES
1. Perucca E, Franco V, Bialer M, Russo E, Baruffi K. Department of brain and behavioral sciences unit of
neurophysiology. pharmacological and molecular biomarkers in pharmacoresistant epilepsy . 2018.
2. Fisher RS, Acevedo C, Arzimanoglou A, Bogacz A, Cross JH, Elger CE, et al. ILAE official report: a practical
clinical definition of epilepsy. Epilepsia. 2014;55:475-82.
3. Lowenstein DH,Rao VR. Sizures and Epilepsy. In; Loscalzo J (Eds). Harrison’s Principles of Internal Medicine.
21st Edition. New York: McGraw Hill Publication; 2022. p 3305-3323.

Dr. Nikhil .M B et al. Lipid Profile Level in Patients with Seizure Disorder Due To Antiepileptic Drugs. Int. J Med.
Pharm. Res., 7 (4): 2667-2672, 2026 2671



10.

11.

12.

13.

14.

15.

16.

17.

18.

Manimekalai K, Visakan B, Salwe KJ, Murugesan S. Evaluation of Effect of Antiepileptic Drugs on Serum Lipid
Profile among Young Adults with Epilepsy in a Tertiary Care Hospital in Pondicherry. J Clin Diagn Res. 2014
Aug;8(8):HCO05-9.

Gururaj G, Satishchandra P, Amudhan S. Epilepsy in India I: Epidemiology and public health. Annals of Indian
Academy of Neurology. 2015;18(3):263.

Mintzer S, Skidmore CT, Abidin CJ, Morales MC, Chervoneva, Capuzzi DM. Effects of Antiepileptic Drugs on
Lipids, Homocysteine, and C-Reactive Protein. Ann Neurol. 2009;65:448—56.

Ciffone N, McNeal CJ, McGowan MP, Ferdinand KC. Lipoprotein(a): An important piece of the ASCVD risk
factor puzzle across diverse populations. American Heart Journal Plus Cardiology Research and Practice. 2024
Feb 1;38:100350-0.

Seetlani NK, Kumari G, Yasmin F, Hasan CA, Hussaini M, Awan S, et al. Frequency and pattern of deranged
lipid profile in patients with ischemic stroke: a retrospective study. Acta Bio Medica : Atenei Parmensis .
2022;93(3):¢2022178.

Chen Z, Brodie MJ, Liew D, Kwan P. Treatment Outcomes in Patients With Newly Diagnosed Epilepsy Treated
With Established and New Antiepileptic Drugs: A 30-Year Longitudinal Cohort Study. JAMA Neurol. 2018 Mar
1;75(3):279-286. doi: 10.1001/jamaneurol.2017.3949. Erratum in: JAMA Neurol. 2018 Mar 1;75(3):384
Valodia PN. The role of heat-not-burn, snus and other nicotine-containing products as interventions for epileptic
patients who take phenytoin and smoke cigarettes. Toxicol Rep. 2022 May 7;9:1114-1119

Rao Ch S, Subash Y E. The effect of chronic tobacco smoking and chewing on the lipid profile. J Clin Diagn
Res. 2013 Jan;7(1):31-4. doi: 10.7860/JCDR/2012/5086.2663. Epub 2013 Jan 1. PMID: 23449989; PMCID:
PMC3576744.

Jain RB, Ducatman A. Associations between smoking and lipid/lipoprotein concentrations among US adults
aged >20 years. J Circ Biomark. 2018 May 31,7:1849454418779310.

Vu KN, Ballantyne CM, Hoogeveen RC, Nambi V, Volcik KA, Boerwinkle E, Morrison AC. Causal Role of
Alcohol Consumption in an Improved Lipid Profile: The Atherosclerosis Risk in Communities (ARIC) Study.
PLoS One. 2016 Feb 5;11(2):¢0148765. doi: 10.1371/journal.pone.0148765. PMID: 26849558; PMCID:
PMC4744040

Sudha P, Suresh T, Gowthami V and Dhivya K: Assessment of potential effect of antiepilpetic drugs on lipid
profile and C-reactive protein as predictors of vascular disease in epilepsy patients. Int J Pharm Sci Res 2017,
8(12): 5215-20.

Kumar P, Tyagi M, Tyagi Kumar Y, Kumar A, Rai Kumar Y. Effect of anticonvulsant drug on lipid profile in
epileptic patients. J of Neurology. 2004;3(1):202-10.

Palkonen R, Foegelholm R, Nikkila EA. Increase in serum cholesterol during Phenytoin treatment. Br. Med J.
1975;4:85-87.

Isojarvi JI, Pakarinen AJ, Myllyla VV. Serum lipid levels during carbamazepine medication. A prospective study.
Archives of Neurology. 1993;50:590-93.

Gibbons GF. The role of cytochrome P450 in the regulation of cholesterol biosynthesis. Lipids. 2002;37:1163—
70.

Dr. Nikhil .M B et al. Lipid Profile Level in Patients with Seizure Disorder Due To Antiepileptic Drugs. Int. J Med.
Pharm. Res., 7 (4): 2667-2672, 2026 2672



