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ABSTRACT

Background

In India, 12 million people suffer from epilepsy and 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 1000.2 It has been observed that antiepileptic drugs (AED) raise serum levels
of lipoproteins, total cholesterol and low-density lipoprotein (LDL) which accelerate
atherosclerosis and risk of vascular illness.®> As there is chronic use of AED for epilepsy,
chronic neuropathic pain, migraine, there is need for study to determine AED effect on Lipid
profile.

Methods

This cross sectional study included 62 patients with Seizure disorder. 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. 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. The mean total cholesterol was 165.90 £ 23.70
and 113.06 £ 17.22 in phenytoin and levetiracetam group respectively. 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. The mean triglycerides in patients who received phenytoin was 148.07 + 33.11
and in patients who received levetiracetam was 101.38 + 9.22

Conclusion

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

Seizure is a transient occurrence of signs or symptoms due to abnormal excessive or synchronous
neuronal activity in brain.>* It can present as anything from violent convulsions to unusual
experiences that are difficult to witness by others.? 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.® 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 1000.2 It has been observed that raise in serum levels of lipoproteins, total cholesterol and low-
density lipoprotein (LDL) which accelerate atherosclerosis and risk of vascular illness.

OBJECTIVES
To study the lipid profile status in subjects with seizure disorder who are on commonly used
AED (phenytoin and levetiracetam).

MATERIALS & METHODOLOGY

The present Cross sectional study was conducted on 62 patients attending the department of
medicine, neurology OPD and patients admitted in department of General medicine, Krishna
Rajendra Hospital, Mysuru from August 2022 to August 2023.

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.

Sample size is calculated using the formula.
n=2 S%(Z1+Z2)% (M1-M2)?

Ml Mean LDL-C in Control group 82.75%*
M2 Mean LDL-C in Phenytoin group 88.75*
Sl Standard deviation of LDL-C in Control group 7.85*
S2 Standard deviation of LDL-C in Phenytoin group 7.49%*
S Pooled SD 7.67
AH Two-sided Alternative Hypothesis 2
1-o level of confidence 0.95
1-B level of power of test 0.80
Z1 Z value associated with alpha 1.96
72 Z value associated with beta 0.84
n Minimum sample size 31

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

684



Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833 VOL 15, ISSUE 11, 2024

Inclusion Criteria
Patients with seizure disorder who are on AEDs (Phenytoin and Levetiracetam).
Patient willing to give informed consent.

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.

oakrwdE

Statistical analysis

Data obtained from the study will be entered in excel sheets and it will be double checked. Data
analysed using SPSS software version 29.0.2.0 By IBM Corp, New York, United States Of
America and will be presented as descriptive statistics in the form of frequency tables, figures and
graphs. Association between variables will be done using chi-square test and unpaired t test for
qualitative and quantitative variables. Results will be expressed as mean + SD. A p value of <0.05
is considered statistically significant

RESULTS
Treatment N Minimum | Maximum | Mean S.D | Mean diff | p value
Phenytoin 31 22.0 86.0 59.81 14.94 %
Levetiracetam 31 22.0 77.0 41.97 15.63 17.83 0.001
Table 1. Comparison of the mean age between the groups using unpaired T test

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 unpaired T test, comparison of the mean
age between the groups was statistically significant. (p=0.001)

Treatment

Age Groups Phenytoin Levetiracetam Total
Count 1 9 10

22 to 30 yrs % 3204 29.0% 16.1%
Count 3 8 11

31to 40 yrs % 9.7% 25.8% 17.7%
Count 5 6 11

41 to 50 yrs % 16.1% 19.4% 17.7%
Count 6 3 9

51 to 60 yrs % 19.4% 9.7% 14.5%
Count 10 3 13

61 to 70 yrs % 32.3% 9.7% 21.0%
> 70 yrs Count ° : ;

y % 19.4% 6.5% 12.9%
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62
100.0%

31
100.0%

31
100.0%

Count
%

Total

*Chi-squared test
Table 2. Distribution of the subjects based on age groups

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).

Treatment
Gender Phenytoin Levetiracetam Total
Females Count 10 9 19
% 32.3% 29.0% 30.6%
Males Count 21 22 43
% 67.7% 71.0% 69.4%
Total Count 31 31 62
% 100.0% 100.0% 100.0%
*Chi-squared test
Table 3. Distribution of the subjects based on gender

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)

Groups N Minimum | Maximum | Mean S.D | Mean diff| p value
Phenytoin 31 6.0 360.0 57.26 66.34 *
Levetiracetam 31 6.0 180.0 27.61 35.13 29.64 0.032

*Unpaired T test

Table 4. Comparison of the mean duration of treatment (in months) between the groups

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 Unpaired
T test, the comparison of mean duration of treatment between the groups was statistically
significant. (p=0.03)
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Lipid Profile Groups N |Minimum|Maximum| Mean S.D I\g?;n p value

Phenytoin | 31| 112.0 220.0 165.90 | 23.70 x

Total Cholesterolietiracetam| 31 | 82.0 | 149.0 | 113.06 | 17.00 | 2283 |0.001
Phenytoin | 31 24.0 68.7 48.78 9.35

HDL-C Levetiracetam| 31 | 28.7 58.9 4536 | 707 | >4 | 0110

Phenytoin | 31 63.80 133.20 95.54 | 13.66 *

LDL-C Levetiracetam| 31 45.80 99.90 72.37 11.45 23.170.001

. . Phenytoin | 31 92.6 253.0 148.074| 33.11 *

Triglycerides 7.\ ctiracetam| 31| 82.5 1260 |101.384] 9.22 | %0-69]0001

*Unpaired T test
Table 5. Comparison of the mean lipid profile between the groups

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 + 7.0
(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 Unpaired T test, the comparison of mean lipid profile between the groups
was statistically significant. (p=0.001)

DISCUSSION
This study conducted to study lipid profile changes in subjects who are antiepileptic drugs. 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%). Similarly, Mintzer et al noted that the inducer group averaged 8 years
older and had a much higher percentage of male subjects (54% male vs 36% female).® In a study
by Seetlani NK et al lipid values found to be more deranged in patients aged 41-50 years.® On the
contrary, another study by Tejashwini V B conducted among young healthy medical students
showed a higher female proponderance with a median age of 22 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.®

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.°
Another study by Sudha et al compared the TC levels at baseline and at 6 months and they observed
that TC levels in patients on phenytoin were 180.86£23.85 and at 6 months were 189.43+21.07.
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Also, TC levels in patients on levetiracetam were 183.03+42.16 and at 6 months were
183.20+41.81.°

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) thereby showing increased HDL-C levels in the
phenytoin group compared to levetiracetam, however, the comparison was not statistically
significant. (p=0.11) Study results conducted by Calandre et al., and Dewan P et al., observed
higher HDL-C and TC levels in the phenytoin group.X® 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. These results were in
concurrence with another study by Manimekalai K et al which showed that LDL-C in patients
receiving phenytoin was 82.75 £ 7.85 and mean LDL-C in patients receiving levetiracetam was
81.85 + 7.66.°> 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 119.631+9.09. Also, LDL-C levels in patients on levetiracetam were 112.7+33.08
and at 6 months were 113.5+32.29.°

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.% Another study by Sudha et al compared the TG levels at baseline and at 6
months and they observed that TG levels in patients on phenytoin were 178.26+60.53 and at 6
months were 186.2+58.18.°Also, TG levels in patients on levetiracetam were 176.8+78.66 and at
6 months were 179.1+78.42.°

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, 12131415

Interestingly, Mintzer et al., observed that when epileptic patients on inducing agents like
phenytoin switch to the non-inducing AEDs lamotrigine and levetiracetam demonstrated a decline
in total cholesterol
It is possible that phenytoin will cause the CYP enzyme to get activated. 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 CYP51A1. There have been no detectable
effects on lipid metabolism suggests that levetiracetam does not seem to be an inducer of the
CYP51 enzyme.6:’

Long term phenytoin administration causes it to compete with cholestrol for utilisation by
liver microsomal enzymes leading to lesser conversion of cholestrol to bile salts causing
hypercholesterolemia.'®
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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 an
important marker for estimating the risk of cardiovascular disease in epilepsy patients.

CONCLUSION

We observed 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.

According to this study, phenytoin and other CYP enzyme inducer anti-epileptic drugs are 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.
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