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Abstract

Aim: The aim of the present study was to evaluate the prevalence of metabolic syndrome
among patients with epilepsy.

Methods: This was a cross-sectional descriptive study conducted at Paras HMRI Hospital,
Patna, Bihar, India. The participants were chosen from patients who attended an epilepsy
outpatient hospital for 12 months. A total of 200 patients who met the study’s inclusion and
exclusion criteria were chosen at random.

Results: There were 135 males and 70 females among the subjects. Adults between the ages
of 20 and 49 were chosen to represent those with the lowest age-related risk of coronary
artery disease and metabolic syndrome. Monotherapy was used by 100 patients (50%).
Valproate was the most commonly used monotherapy medication, accounting for 40% of
cases. Carbamazepine (25 percent) and phenytoin (18%) were also used as single drugs to
control epilepsy in a significant number of patients. Treatment lasted an average of 13.6 years
(range 348 years).Within one year of onset, 140 patients (70%) began treatment. There was
no significant link between the duration of epilepsy and the presence of metabolic syndrome.
There was no link between the length of treatment and the number of drugs used and the
presence of metabolic syndrome. There was no link found between drug use and
cardiovascular risk factors such as diabetes, hypertension, or dyslipidemia.

Conclusion: Antiepileptic medications, especially valproate and carbamazepine have
significant effects on the lipid profile and abdominal obesity in patients on treatment.
Metabolic syndrome is more prevalent among adult patients <50 years of age with epilepsy
compared to the general population in the same age group. This difference could be related to
the effect of the antiepileptic medications, especially valproate. There is a need to monitor
patients on antiepileptic medications regularly for development of dyslipidemia and obesity.
Keywords: Dyslipidemia, Valproate, Carbamazepine, Metabolic Syndrome.
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Introduction

being the second most common
neurological disorder in the world. [1-3] It
is estimated that > 50 million individuals
worldwide are affected, with 80% of the
burden of epilepsy attributed to the

Epilepsy is characterized by recurrent
seizures and is considered to be one of the
most common neurological diseases, with
significant social and economic impact,
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developing world. [4] The prevalence of
epilepsy ranges from 5 to 10 cases per
1,000 inhabitants, and its incidence peaks
in the first and seventh decades of one’s
life. Furthermore, its cumulative annual
incidence is estimated to be 67.77 per
100,000 persons. [3,5]

In addition to deaths directly related to
epilepsy, such as sudden death, trauma,
status  epilepticus, and  aspiration
pneumonia, as well as deaths related to the
underlying causes of the seizures,
increased mortality has been reported from
seemingly unrelated causes such as heart
disease and non-cerebral neoplasias. [6]
Patients with a history of epilepsy
hospitalisation had a worse prognosis
when it came to myocardial infarction,
according to the researchers. They have
proposed a number of explanations for
their findings, including the presence of a
common underlying pathology for both,
such as silent cerebrovascular disease, as
well as the presence of common risk
factors, such as smoking and alcohol
abuse. A negative metabolic profile caused
by some commonly used antiepileptic
drugs, as well as direct seizure-related
myocardial ischemia, were also considered
as possible explanations. There are also
conflicting reports claiming that epilepsy
patients have a lower cardiovascular risk
because  antiepileptic =~ drugs like
carbamazepine raise HDL cholesterol
levels in the blood.

Central obesity is an excess accumulation
of fat in the abdominal area, particularly
due to excess visceral fat. Since visceral
fat is supplied by the portal blood system,
excess fat in this area can lead to the
release of fatty deposits into the
bloodstream,  causing  health-related
problems. Central obesity was defined
according to the WHO criteria [8] : WC >
94 cm for men and > 80 cm for women or
waist-to-hip ratio (WHR) > 0.90 in men
and > 0.85 in women and a WHTR of >
0.50. [9] The mortality and morbidity due
to sudden cardiac death, myocardial
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infarction, and angina pectoris were found
to be significantly higher in epilepsy
patients, especially in symptomatic
epilepsy and patients younger than 65
years old, in another study by Anneger’s et
al. [7] Although some studies have looked
into epilepsy mortality due to coronary
artery disease, there are few that have
looked into epilepsy as a potential risk
factor for metabolic syndrome and
coronary artery disease. There were no
Indian studies on the link between epilepsy
and vascular risk factors that could be
found. Despite the fact that numerous
previous studies have documented the
higher risk, susceptibility of the Indian
population to metabolic syndrome and
coronary artery disease. [10]

The aim of the present study was to
investigate the prevalence of metabolic
syndrome in epilepsy patients.

Materials and Methods

This was a cross-sectional descriptive
study conducted at Paras HMRI Hospital,
Patna, Bihar, India. The participants were
chosen from patients who attended an
epilepsy outpatient hospital for 12 months.
A total of 200 patients who met the study’s
inclusion and exclusion criteria were
chosen at random.

Patients who attended the Epilepsy Clinic
on a weekly basis were screened for study
eligibility. The procedure was explained to
those willing to give informed consent and
meet the inclusion and exclusion criteria,
and they were recruited into the study. The
participants were interviewed using a
detailed  questionnaire  to  collect
demographic information, epilepsy
characteristics, and metabolic risk factors.
They were given fasting blood samples to
determine their fasting blood glucose and
lipid profile.

Ethical considerations

The Institute Ethical Committee approved
the study. All subjects who took part in the
study gave their written informed consent.
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The informed consent process was carried
out in accordance with the Declaration of
Helsinki and the ICH E6 Guideline for
Good Clinical Practice.

Inclusion criteria

1. Patients with epilepsy aged 20 to 49
years who consent to participate in the
study.

2. Patients who have been taking
antiepileptic drugs for at least three
years.

Criteria for exclusion

1. Patients with diabetes mellitus,
systemic hypertension, dyslipidemia,
or other co-morbidities that alter the
metabolic profile significantly before
the onset of epilepsy.

2. Women who are pregnant or are 6
months postpartum.

3. Patients taking medications that alter
the metabolic profile, such as steroids
or oral contraceptives.

The Adult Treatment Panel III defines
metabolic syndrome (National Institutes of
Health, 2004). [11,12] The study used 5
metabolic syndrome criteria that were
modified for the Asian Indian population.
[13,14]

e-ISSN: 0975-1556, p-ISSN: 2820-2643

The presence of three of the five
symptoms of metabolic syndrome was
defined as

1. Central obesity (defined as a waist
circumference of more than 90 cm for
men and 80 cm for women).

2. High triglyceride levels (>150 mg/dL
or special treatment).

3. Low HDL cholesterol (40 mg/dL in
men, 50 mg/dL in women, or a specific
treatment for this).

4. Hypertension (systolic blood pressure
> 130 or diastolic blood pressure > 85
mm Hg or treatment of previously
diagnosed hypertension).

5. High fasting plasma glucose (FPG >
110 mg/dL or type 2 diabetes
previously diagnosed).

The Students t-test was used to compare
the means of numeric variables between
groups. The Chi-square test or Fisher’s
Exact test were used to compare
proportions. For statistical significance, P
values of less than 0.05 were used. The
statistical analysis was carried out using
the SPSS v.20 software.

Results

Table 1: Patient details

Variables

| N%

Gender

Male

130 (65)

Female

70 (35)

Age groups

20-29

90 (45)

30-39

50 (25)

40-49

60 (30)

There were 130 males and 70 females
among the subjects. Adults between the
ages of 20 and 49 were chosen to represent
those with the lowest age-related risk of
coronary artery disease and metabolic
syndrome. Almost half of them (45
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percent) were between the ages of 20 and
29. Patients aged 30-39 years old made up
25 percent of the total, while those aged
40-49 years old made up 30 percent. The
subjects were 32.5 years old on average.
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Table 2: Distribution of patients based on monotherapy drug
Drugs N | % of monotherapy | % of total
Valproate 40 | 40 20
Carbamazepine | 25 | 25 12.5
Phenytoin 18 | 18 9
Others 17117 8.5

Monotherapy was used by 100 patients (50%). Valproate was the most commonly used
monotherapy medication, accounting for 40% of cases. Carbamazepine (25 percent) and
phenytoin (18%) were also used as single drugs to control epilepsy in a significant number of

patients.
Table 3: Duration of epilepsy, Number of drugs and metabolic syndrome
Duration Metabolic Syndrome
Yes No

Type of epilepsy | <Syrs 8 10 15
5-9yrs 20 30 50
10 - 14yrs 8 35 40
15 - 19yrs 20 30
>20yrs 18 45 65

P Value 0.220

Number of drugs | Monotherapy | 36 64 100
Poly therapy | 6 24 30
Dual therapy | 18 52 70

Total 60 140 200

P Value 0.212

Treatment lasted an average of 13.6 years
(range 3-48 years).Within one year of
onset, 140 patients (70%) began treatment.
There was no significant link between the
duration of epilepsy and the presence of
metabolic syndrome. There was no link

Table 4: Monotherapy Dru

between the length of treatment and the
number of drugs used and the presence of
metabolic syndrome. 70 patients received
dual therapy (35 percent). Polytherapy was
used by 30 patients (15 percent) who were
taking three or more medications.

s and vascular risk factors

Drugs Present \ Absent \ P Value
Carbamazepine n=25

Diabetes 8 17 1.00
Hypertension 5 20 0.512
Dyslipidemia 6 19 0.630
Phenytoin n=18

Diabetes 8 10 0.065
Hypertension 4 14 0.779
Dyslipidemia 9 9 0.250
Valproate n=40

Diabetes 3 37 0.683
Hypertension 7 33 0.779
Dyslipidemia 24 16 0.250
Others n=17

Diabetes 2 16 1.00
Hypertension 1 17 0.550
Dyslipidemia 6 11 0.100
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There was no link found between drug use and cardiovascular risk factors such as diabetes,

hypertension, or dyslipidemia.

Table S: Monotherapy Drugs and lipid profile

Drugs \ Total cholesterol \ LDL cholesterol \ HDL cholesterol \ Triglyceride
Carbamazepine n=25

Yes 231.8 157.7 49.9 117.8
No 203.8 136.3 43.4 120.1
P Value <0.001 0.001 0.001 0.841
Phenytoin n=18

Yes 221.1 147.7 46.3 133.6
No 211.5 142.7 45.5 1154
P Value 1.291 0.516 0.747 0.177
Valproate n=40

Yes 192.8 127.1 40.0 127.4
No 220.9 149.7 47.7 116.4
P Value 0.143 0.001 <0.006 0.379
Others n=17

Yes 213.45 142.13 44.76 124.76
No 213.60 144.03 45.84 118.27
P Value 0.988 0.843 0.679 0.608

Carbamazepine, phenytoin, and clobazam
all showed a strong lipid profile
association. The use of carbamazepine was
linked to higher total cholesterol, LDL,
and HDL levels. Valproate use has been
linked to lower total cholesterol, LDL
cholesterol, and HDL  cholesterol.
Clobazam use was linked to higher HDL
levels.

Discussion

Epilepsy is a chronic neurological disease
with two or more unprovoked seizures
occurring more than 24 hours apart. It is
characterized by recurrent seizures, which
are brief episodes of involuntary
movement as a result of excessive neural
electrical discharges. [15] The epileptic
population has a higher risk of non-
communicable diseases (NCDs) such as
CVDs, the notable -culprit for the
premature death of this group. [16,17] This
is possibly due to the progressive
emergence of atherosclerosis accelerating
factors like obesity and the profound
alterations of metabolic components, often
called Metabolic syndrome (MS). [17] A
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metabolic syndrome is a group of
metabolic risk factors, including glucose
intolerance, dyslipidemia, hypertension
and central obesity which are associated
with an increased risk of type 2 diabetes
mellitus (T2DM), and CVDs. [18] It is a
complex condition and  originates
primarily from an imbalance of calorie
intake as well as energy expenditure but
may also be affected by the genetic
makeup of an  individual, the
predominance of a sedentary lifestyle and
other factors like dietary patterns. [19]

Males have a higher prevalence of
epilepsy than females, according to
population-based studies in India, both in
urban and rural areas. Men have a
prevalence rate of 5.88 per 1000 people,
while womenl10 have a rate of 5.51. [20]
The study population had a wide range of
epilepsy treatment durations, ranging from
3 to 48 years. Monotherapy was given to
50 percent of the patients. Although
carbamazepine was the most commonly
used drug, valproate was the most
commonly prescribed monotherapy. Other
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studies found a similar percentage of
patients on monotherapy. In a cohort from
an Eastern Indian tertiary centre, 54
percent of patients could be kept on
monotherapy. [21] In 2008, phenytoin (31
percent), levetiracetam (25 percent), and
carbamazepine (8 percent) were the most
commonly used monotherapies in adults in
a study conducted by Wang et al [22] in
the United States. The medication used
depends on the type of epilepsy syndrome
being treated, with valproate being
preferred in primary generalised epilepsies
and carbamazepine being used more
frequently in localised epilepsies.

Many studies have shown that traditional
anticonvulsant medications, particularly
valproate, carbamazepine, and phenytoin,
have significant metabolic  effects.
Anticonvulsants can affect liver function
and make the hepatic microsomal enzyme
system more active. [23,24] The altered
metabolism of various substances such as
drugs and lipids is linked to this enzyme
induction phenomenon. A significant
increase in serum levels of triglyceride,
total cholesterol, HDL, and VLDL
cholesterol was observed in patients
receiving combination therapy of either
phenytoin  and  phenobarbitone  or
phenytoin and carbamazepine or phenytoin
alone in a study conducted in Delhi [25] to
establish  the relationship  between
antiepileptic drug use and serum lipid
levels. Patients who received
carbamazepine alone had significant
increases in serum triglyceride and VLDL
cholesterol levels, but no significant
changes in total cholesterol or HDL
cholesterol levels.

Carbamazepine was linked to higher total
and HDL cholesterol levels in our study,
whereas valproate therapy significantly
reduced both. Both had no discernible
effect on triglyceride levels.
Carbamazepine raised and valproate
reduced LDL cholesterol levels to
statistically significant levels, indicating
that changes in HDL cholesterol profile
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alone are not responsible for changes in
serum total cholesterol. The modifications
could be due to the two drugs have
different effects on microsomal enzymes.
The enzymes are induced by
carbamazepine and inhibited by valproate.
Carbamazepine stimulates cholesterase
synthesis in the liver and increases bile
acid formation and pool size, which
increases cholesterol absorption in the
intestine by facilitating micelle formation.
[26] Multiple studies have linked
phenytoin to higher serum cholesterol
levels. Although our patients showed the
same trend, the difference was not
statistically significant. To establish the
same, a larger study with a greater number
of patients taking each antiepileptic
medication may be required. Valproate
therapy has been linked to an abnormal
metabolic profile in the past. Valproate-
treated patients had higher circulating
insulin concentrations relative to body
mass index, higher wuric acid and
triglyceride levels, and lower high-density
lipoprotein  cholesterol  concentrations,
according to Pylvalnen et al. [27]

Ciszowski et al, revealed that
carbamazepine could affect different
cardiovascular parameters, such as blood
pressure in toxic doses 21. Carbamazepine
could have an effect on cytochrome p450
and could cause a marked decrease in
serum concentrations and efficacies of
CYP3A and / or p-gp substrates, resulting
in blood pressure changes. [28] Effect of
sodium valproate on body fat mass could
be explained by these mechanisms. It
could dysregulate the hypothalamic
system, and affect serum adipokines,
hyperinsulinemia and insulin 54 resistant.
[29] Effect on hypothalamic system might
be explained by valproate effects on the
gammaaminobutyric acid (GABA)
transmission  enhancement in  the
hypothalamic axis. [30,31] In addition,
sodium valproate could increase the
expression of adipokines in the brain and
pituitary (cephalokines), which regulates
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resistin and angiopoietin-like protein 4
(ANGPTL4) that might have a role in
obesity and insulin resistance. [32,33]

Conclusion

The patient’s gender or epilepsy
characteristics had no effect on metabolic
syndrome or vascular risk factors.
Antiepileptic drugs, particularly valproate
and carbamazepine, have a significant
impact on lipid profiles and abdominal
obesity in patients taking them. Metabolic
syndrome is more common in adult
epilepsy patients under the age of 50 than
in the general population of the same age
group. This disparity could be due to the
antiepileptic medications’ effects,
particularly valproate. To figure out the
exact mechanism, more large-scale
research may be required. The study
emphasises the importance of routinely
monitoring  antiepileptic =~ medication
patients for the development of
dyslipidemia and obesity.

References

1. Ngugi AK, Bottomley C, Kleinschmidt
I, Sander JW, Newton CR. Estimation
of the burden of active and life-time
epilepsy: a meta-analytic approach.
Epilepsia. 2010 May;51(5):883-90.

2. Murray CJ, Vos T, Lozano R, Naghavi
M, Flaxman AD, Michaud C, et al.
Disability-adjusted life years (DALY's)
for 291 diseases and injuries in 21
regions, 1990-2010: a systematic
analysis for the Global Burden of
Disease Study 2010. Lancet 2012; 380:
2197-223.

3. Fernandez-Suarez E, Villa-Estébanez
R, Garcia-Martinez A, Fidalgo-
Gonzalez JA, Zanabili Al-Sibbai AA,
Salas-Puig J. Prevalencia, tipo de
epilepsia 'y uso de farmacos
antiepilépticos en atencidon primaria.
Rev Neurol 2015; 60: 535-42.

4. World Health Organization. Atlas:
epilepsy care in the world 2005.
Geneva, Switzerland; World Health
Organization, International Bureau for

Kumar

10.

11.

12.

13.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Epilepsy and the International League
against Epilepsy; 2005.

Sander JW, Shorvon SD.
Epidemiology of the epilepsies.
Journal of neurology, neurosurgery,
and psychiatry. 1996 Nov;61(5):433.
Nilsson L, Tomson T, Farahmand BY,
Diwan V, Persson PG. Cause-specific
mortality in epilepsy: a cohort study of
more than 9,000 patients once
hospitalized for epilepsy. Epilepsia.
1997 Oct;38(10):1062-8.

Annegers JF, Hauser WA, Shirts SB.
Heart disease mortality and morbidity
in patients with epilepsy. Epilepsia.
1984 Dec;25(6):699-704.

World Health Organisation. Waist
circumference and waist-hip ratio
report of a WHO expert consultation,
Geneva. 2011.

Ashwell M, Gibson S. Waist to height
ratio is a simple and effective obesity
screening tool for cardiovascular risk
factors: Analysis of data from the
British National Diet and Nutrition
Survey of adults aged 19-64 years.
Obes Facts. 2009;2(2):97-103.

Grundy SM, Brewer Jr HB, Cleeman
JI, Smith Jr SC, Lenfant C. Definition
of metabolic syndrome: report of the
National Heart, Lung, and Blood
Institute/American Heart Association
conference on scientific issues related
to definition. Circulation. 2004 Jan
27;109(3):433-8.

Wasir JS, Misra A, Vikram NK,
Pandey RM, Gupta R. Comparison of
definitions of the metabolic syndrome
in adult Asian Indians. JAPI. 2008 Mar
14; 56:158-64.

Sridharan R, Murthy BN. Prevalence
and pattern of epilepsy in India.
Epilepsia. 1999;40(5):631-6.

Fisher RS, Boas WV, Blume W, Elger
C, Genton P, Lee P, Engel Jr J.
Epileptic  seizures and epilepsy:
definitions proposed by the
International League Against Epilepsy
(ILAE) and the International Bureau

International Journal of Pharmaceutical and Clinical Research

1129



International Journal of Pharmaceutical and Clinical Research

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

Kumar

for Epilepsy (IBE). Epilepsia. 2005
Apr;46(4):470-2.

Sil A, Das K, Das NK, Chakraborty D,
Mazumdar G, Tripathi SK. Use of anti-
epileptic drugs in a tertiary care
hospital of Eastern India with emphasis
on epilepsy due to neurocysticercosis.
Indian Journal of Pharmacology. 2012
Jan;44(1):106.

WHO. Epilepsy 20 June 2019.
Gaitatzis A, Sisodiya SM, Sander JW.
The somatic comorbidity of epilepsy: a
weighty but often unrecognized
burden. Epilepsia. 2012; 53(8):1282-
93.

Shmuely S, Van der Lende M,
Lamberts RJ, Sander JW, Thijs RD.
The heart of epilepsy: current views
and future concepts. Seizure. 2017 Jan
1;44:176-83.

Alberti KG, Zimmet P, Shaw .
Metabolic syndrome—a new world-

wide  definition. A  Consensus
Statement from the International
Diabetes Federation. Diabet Med.

2006; 23(5):469-80.

Saklayen MG. The Global Epidemic of
the Metabolic  Syndrome. Curr
Hypertens Rep. 2018; 20(2):12.
Sridharan R, Murthy BN. Prevalence
and pattern of epilepsy in India.
Epilepsia. 1999;40(5):631-6.

Sil A, Das K, Das NK, Chakraborty D,
Mazumdar G, Tripathi SK. Use of anti-
epileptic drugs in a tertiary care
hospital of Eastern India with emphasis
on epilepsy due to neurocysticercosis.
Indian Journal of Pharmacology. 2012
Jan;44(1):106.

Wang Z, Cramer J, Li X, Copher R,
Powers A. Antiepileptic drug use
patterns in the pediatric and adult
Medicaid  population.  Neurology.
2012;78(1):06.110.

Smith DB, Escueta AV, Cramer JA,
Mattson RH. Historical perspective on
the choice of antiepileptic drugs for the
treatment of seizures in adults.
Neurology. 1983 Mar 1;33(3 Suppl
1):2-7.

24.

25.

26.

27.

28.

29.

30.

31.

32.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Palkonen R, Foegelholm R, Nikkild
EA. Nikkila EA Increase in serum
cholesterol during phenytoin treatment.
Br Med J. 1975;4(5988):85.

Kumar P, Tyagi M, Tyagi YK, Kumar
A, Kumar A, Rai YK. Effect of
anticonvulsant drugs on lipid profile in
epileptic patients. The Internet Journal
of Neurology. 2004;3(1).

Verrotti A, Manco R, Agostinelli S,
Coppola G, Chiarelli F. The metabolic
syndrome in overweight epileptic
patients treated with valproic acid.
Epilepsia. 2010;51(12):268-73.
Pylvanen V, Pakarinen A, Knip M,
Isojarvi J. Characterization of insulin
secretion in valproate-treated patients
with epilepsy. Epilepsia. 2006;47(9):
1460-4.

Akamine Y, Uehara H, Miura M,
Yasui-Furukori N, Uno T. Multiple
inductive effects of carbamazepine on
combined therapy with paliperidone
and amlodipine. Journal of Clinical
Pharmacy and Therapeutics. 2015
Aug;40(4):480-2.

Belcastro V, D’Egidio C, Striano P,
Verrotti A. Metabolic and endocrine
effects of wvalproic acid chronic
treatment. Epilepsy research. 2013
Nov 1;107(1-2):1-8.

Lakhanpal D, Kaur G. Valproic acid
alters GnRH-GABA interactions in
cycling female rats. Cellular and
molecular neurobiology. 2007 Dec;27:
1069-83.

Biton V, Levisohn P, Hoyler S, Vuong
A, Hammer AE. Lamotrigine Versus
Valproate Monotherapy—Associated
Weight Change in Adolescents with
Epilepsy: Results from a Post Hoc
Analysis of a Randomized, Double-
Blind Clinical Trial. Journal of child
neurology. 2003 Feb;18(2):133-9.
Brown R, Imran SA, Ur E, Wilkinson
M. Valproic acid and CEBPa-mediated
regulation  of  adipokine  gene
expression in hypothalamic neurons
and 3T3-L1 adipocytes.

International Journal of Pharmaceutical and Clinical Research

1130



International Journal of Pharmaceutical and Clinical Research e-ISSN: 0975-1556, p-ISSN: 2820-2643

Neuroendocrinology. 2008; 88(1):25- Friendship Teaching Hospital (OFTH)
34. August-2010.  Journal of Medical

33. Ahmedana, S. E., & Mansour, M. B. Research and Health  Sciences.
Assessment of Doctor-Patient 2019;2(11): 810-820.

Communication Skills Omdurman

Kumar International Journal of Pharmaceutical and Clinical Research

1131



