
Introduction:

Epilepsy is a disorder of the brain characterized
by an enduring predisposition to generate epileptic
seizures and by the neurobiologic, cognitive,
psychological, and social consequences of this
condition1. It is considered to be one of the
commonest and frequently encountered
neurological conditions that impose the heavy
burden on individuals, families, and also on
healthcare systems. It is a global health care issue

affecting about 50-70 million people worldwide
and nearly 80% of cases live in the developing
countries. The worldwide annual incidence and
prevalence of epilepsy is 50 in 100 000 and 700
in 100 000, respectively. About 2.4 million people
are diagnosed with epilepsy each year 2. It is
estimated that there are about 1.5 to 2.0 million
epilepsy patients in Bangladesh3. Epileptic
seizures are the result of excessive and
abnormal cortical nerve cell activity in the brain1.
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Abstract:

Background: Epilepsy is a common chronic neurological disorder worldwide.

Carbamazepine is one of the most commonly used antiepileptic drugs. It is a hepatic

cytochrome P 450 enzyme inducer which is thought to cause alteration of serum lipids.

Objective: To evaluate the effect of carbamazepine on serum cholesterol and

atherogenic ratios in young adult epileptic patients. Materials and methods: This

prospective study was conducted in the epilepsy clinic and Neurology OPD of

Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, from December, 2017

to March, 2019. A total fifty seven newly diagnosed epileptic patients fulfilling the study

criteria were studied. Serum TC, HDL-C, TG was measured by using Beckman Coulter-

AU680 analyzer machine and LDL-C was calculated according to the Friedewald formula

in the laboratory of Department of Biochemistry, BSMMU. Results: The mean (±SD)

serum TC, LDL, TG, TC/HDL-C and LDL-C/HDL-C were significantly increased (p-value

< 0.001) at 3 months of carbamazepine therapy in comparison to the baseline levels.

The mean (±SD) serum HDL was decreased at 3 months of therapy which was not

statistically significant (p-value: 0.135). Conclusion: Carbamazepine caused significant

rise in serum TC, LDL-C, TG and atherogenic ratios (TC/HDL-C, LDL-C/HDL-C), and

insignificant reduction in the serum HDL-C level after three months of therapy.
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Seizure can be classified as generalized, focal
and unknown onset 4. The mainstay of treatment
of epilepsy is antiepileptic drugs (AEDs). The
choice of AEDs depends upon seizure type,
epilepsy syndrome, comorbidit ies, other
medications used, and the patient’s age, lifestyle
and socioeconomic conditions 5. Carbamazepine
(CBZ) is widely used as a drug of first choice in
focal seizure and secondary generalized seizure
6. It is a less costly, effective and well tolerated
drug for seizure control in context of Bangladesh7.
CBZ is metabolized in the liver. It induces hepatic
microsomal cytochrome P450 enzymes, leading
to alterations in the metabolism of bile acids,
cholesterol, other lipids, bilirubins, and many other
endogenous molecules and exogenous drugs8.
The exact mechanism of alteration of serum
cholesterol is not confirmed, but several possible
mechanisms are conceivable. CBZ increases the
activity of the hepatic cytochrome P450 system,
which is involved in synthesis and metabolism of
cholesterol9. CBZ might compete with the
cholesterol in the utilization of hepatic cytochrome
P450 enzymes, and this competition could lead
to a reduction in the transformation of cholesterol
in to bile acids. Thus, reduced cholesterol
biotransformation increases total serum
cholesterol levels10. CBZ also has marked protein-
binding activity that typically causes reduced levels
of Thyroxine (T4) and free Thyroxine (FT4).
Reduced thyroxin level causes disinhibition of the
rate limiting activity of HMG-CoA reductase,
decrease LDL-receptor’s activity, resulting in
decreased catabolism of LDL and IDL. Thereby,
serum total cholesterol, LDL-C levels are
increased11. Therefore, the aim of the present
study was to evaluate any alteration of the serum
total cholesterol and atherogenic ratios in newly
diagnosed young adult epileptic patients three
months after carbamazepine therapy.

Materials and methods:

It was a longitudinal prospective study, conducted
in the Epilepsy clinic of Department of Neurology,
Bangabandhu Sheikh Mujib Medical University,
Dhaka. Following a predefined protocol, a total
seventy newly diagnosed young adult (19-40 years)

epileptic patients of both sexes having focal or
secondary generalized seizures were enrolled as
study population. The patients were diagnosed by
history, clinical examination, EEG and relevant
investigations like CT scan / MRI of the brain. Their
diagnosis was screened and supervised by
concerned neurologists at epilepsy clinic. A semi-
structured questionnaire was developed in English.
Approval from the Institutional Review Board (IRB)
of BSMMU was obtained prior to the
commencement of this study. Atherogenic ratios
were calculated as TC/HDL-C and LDL-C/HDL-C.
Patients were started on carbamazepine at minimal
effective dose 100mg 12 hourly and dose was
titrated gradually upto the dose at which the seizure
was controlled. Patients were informed about the
possible common side effects of carbamazepine.
Patients were monitored monthly for assessment
of clinical response, any side effect of drug and
drug compliance. Another fasting serum lipid profile
was done at 3 months of CBZ therapy as per
standard procedure. All other relevant
investigations of all patients were done in the
respective department of BSMMU, Dhaka. At the
end of data collection, all the data were rechecked,
coded and entered in the standard statistical
software, data base using SPSS software (Version-
25). Continuous variable was expressed as Mean
± SD. Categorical variable was presented by
frequency and percentage. Paired student’s t test
was used to compare mean of various parameters
of serum lipids at baseline and at 3 months of
carbamazepine therapy. Unpaired t-test was used
for comparison of changes of lipid parameters
between male and female patients. The correlation
of changes of parameters of serum lipids and
atherogenic ratios with age, BMI, dose of
carbamazepine was determined by the Pearson’s
correlation coefficient test.  P value < 0.05 was
considered as statistically significant. All statistical
analysis was done by SPSS software windows
version 25.

Results and observation

A total fifty-seven young adult patients fulfilling the
inclusion and exclusion criteria were finally
assessed in this study. The study results were as
followed:
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Table-I

Distribution of the study population according to different age range (n=57)

Age of patient /yrs Total number Percentage %

19 -25 yrs 30 52.6

26-30 yrs 16 28.1
31-40 yrs 11 19.3
Total 57 100.0
Mean±SDRange 25.7±6.1719 – 40

Table I showing the mean age of the patients was 25.7 ± 6.17 years. The most frequent age group was
19-25 years representing 52.6% followed by 28.1% in 26-30 years.

Table-II

Distribution of the study population according to dose of carbamapezine

at 3 months of therapy (n=57)

Dose Frequency Percentage (%)

<10 mg/kg/day 22 38.6

10-15 mg/kg/day 30 52.6
>15 mg/kg/day 5 8.8
Total 57 100.0
Dose (mg/kg/day) (Mean ±SD) 10.81±2.78
Range 5.97 – 17.14
Dose (mg/day) (Mean ±SD) 628.1±186.8
Range 400 – 1200

Table-III

Comparison of mean levels of serum TC, LDL-C, HDL-C, TG at baseline and at 3 months of

carbamazepine therapy (n=57)

Parameter Baseline(n=57) At 3 months(n=57) P value
Mean±SD Mean±SD

TC (mg/dl) 147.2±22.1 163.1±25.4 <0.001s

LDL-C (mg/dl) 82.2±20.5 96.8±23.1 <0.001s

HDL-C (mg/dl) 46.6±6.6 45.0±8.2 0.135ns

TG (mg/dl) 92.1±27.5 106.8±31.5 <0.001s

Paired t-test was done as a test of significance and p-value <0.05 was considered as significant.s=significant, ns=

non-significant

Table-IV

Comparison of atherogenic ratios at baseline and at 3 months of carbamazepine therapy (n=57)

Parameter Baseline (n=57) At 3 months (n=57) P value
Mean±SD Mean±SD

TC/HDL-C 3.19±0.61 3.73±0.81 <0.001s

LDL-C/HDL-C 1.84±0.53 2.23±0.70 <0.001s
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Discussion:

Carbamazepine is a commonly used antiepileptic
drug in the treatment of focal and secondary
generalized seizure. It is a hepatic microsomal
enzyme inducer, and thought to alter the
metabolism of lipids even in the early course of
therapy. Several studies have reported significant
increase in serum total cholesterol (TC) and LDL-
C following carbamazepine therapy. But, the
controversy regarding the influence of
carbamazepine on serum HDL-C, and atherogenic
ratios (TC/HDL-C, LDL-C/HDL-C) is still remained
unsettled. However, the alteration in serum lipids
may cause development of atherosclerotic vascular
diseases in epileptic patients taking
carbamazepine. This prospective longitudinal study
was carried out in the epilepsy clinic, OPD of
Neurology, BSMMU, Dhaka, with the primary aim
to evaluate the effect of carbamazepine on serum
cholesterol and atherogenic ratios in young adults
with epilepsy. In this study, some demographic
profile like age, sex, BMI of patients; seizure types;
dose of carbamazepine and their correlation with
the changes of different parameters of lipids were
also assessed. In this study, seventy newly
diagnosed or untreated epileptic patients fulfilling
the study criteria during the study period
(December, 2017 to March, 2019) were enrolled.
However, thirteen of these patients did not return
for follow-up visits, and the study was completed
with fifty-seven patients. Among the thirteen

dropped out patients, three developed mild
hypersensitivity reaction in the form of itching,
urticaria and discontinued the drug.A total fifty-
seven young adult patients ranging from 19 to 40
years of age were finally assessed in this study.
The mean (±SD) age of the patients was found to
be 25.7 ± 6.17 years. It was observed that majority
of the patients 30 (52.6%) were in 19-25 years age
group. Mian et al., (2016)3 conducted a study on
demographic profiles of epileptic patients in
Bangladesh, where they found that the most of the
epileptic patients were younger (<30 years) in the
study population. The mean age of case
(uncontrolled seizure) and control (controlled
seizure) groups were 21.84 ± 8.70 and 23.94 ±
10.28 years respectively. In this present study,
among fifty-seven patients male were 36 (63.2%)
and female were 21 (36.8%) and male female ratio
was 1.7:1. It was observed that male were
predominant among the epileptic patients which
was 63.2% of the study population. Mian et al.,
(2016)3 found that the male 31(62%) was
predominant than female 19 (38%) among 50
Bangladeshi epileptic patients in case group.
Aggarwal et al., (2009)13 conducted a prospective
study among 29 children where male were 16
(55%) and female were (45%). These studies were
convenient to our current study in respect of sex.
This present study showed that patients with focal
to bilateral convulsive seizure (Secondary
generalized seizure) was 35 (61.4%), focal seizure

Table-V

Correlation of age and BMI of patients; dose of carbamazepine at three months with percentage

change of serum TC, HDL, LDL, TC/HDL, LDL/HDL.

Variables Age BMI Dose  (per kg/day)

r-value p-value r-value p-value r-value p-value

Change of TC (mg/dl) 0.152 0.260 0.278sn 0.036 0.241 0.071

Change of HDL-C (mg/dl) -0.016 0.903 0.172 0.200 -0.015 0.91

Change of LDL-C (mg/dl) 0.191 0.154 0.147 0.276 0.145 0.283

Change of TG (mg/dl) -0.022 0.870 0.103 0.447 0.113 0.402

Change of TC/HDL 0.129 0.340 -0.001 0.991 0.095 0.482

Change of LDL-C/HDL-C 0.077 0.569 -0.064 0.636 0.088 0.513

Pearson’s correlation coefficient test was done as a test of correlation.  p- value< 0.05 was considered as significant,

r- value signified the strength of correlation.
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with impaired awareness (complex partial seizure)
was 13 (22.8%) and focal seizure with intact
awareness (simple partial seizure) was 9 (15.8%).
The seizure pattern of our study population was
compatible with a previous study done by Habib et
al., (2013)7 in Bangladesh.  Habib et al., (2013)7

reported that among the patients with focal seizure
67% was secondary generalized seizure, 22% was
complex partial seizure and 11% was simple partial
seizure. In the present study, the mean (± SD) dose
of carbamazepine at three months was 10.81 ±
2.78 mg/kg/day (628.1 ± 186.8 mg/day). The
maximum patients 30 (52.6%) took carbamazepine
at a dose of 10-15 mg/kg/day. The 38.6% of
patients took carbamazepine at a dose of < 10 mg/
kg/day, whereas only 8.8% of patients got
carbamazepine at > 15mg/kg/day. The daily dose
of carbamazepine ranged 400-1200 mg/day (5.97
– 17.14 mg/kg/day). The dose of CBZ was
compatible to the mean dose (10.3 ± 1.1 mg/kg/
day) in a previous study done by Aggarwal et al.,
(2009)13. In another case-control study conducted
by Aggarwal et al., (2004)14 the mean dose of CBZ
was 13.1 ± 3.5 mg/kg/day. These studies were
compatible with the current study in respect of dose
of carbamazepine.In this current study the baseline
levels of serum TC, HDL-C, LDL-C, TG and
atherogenic ratios (TC/ HDL-C, LDL- HDL), were
compared to their levels at 3 months of CBZ
therapy. Results showed that mean (±SD) serum
TC at baseline was 147.2 ± 22.1 mg/dl and at 3
months after carbamazepine therapy was 163.1 ±
25.4 mg/dl. A significant increase in serum TC was
found (p- value <0.001) at 3 months of treatment
in comparison to baseline level.  The mean (±SD)
serum LDL-C was significantly increased from 82.2
± 20.5 mg/dl to 96.8 ± 23.1 mg/dl (p-value <0.001).
These results were supported by several studies
done around the world such as Aggarwal et al.,
(2009)13, Mahmoudian et al., (2004)15, Bramswig
et al., (2003)12.Bramswig et al., (2003)12 showed
that TC and LDL-C levels significantly increased
from 190 ± 30 mg/dl to 209 ± 25 mg/dl (p < 0.006)
and from 126 ± 27 mg/dl to 142 ± 25 mg/dl (p <
0.011), respectively. Aggarwal et al., (2009)13 found
that the mean (±SD) serum TC significantly
increased from baseline 130.6 ± 27.3 mg/dl to

144.7 ± 32.9 mg/dl at three months of therapy (p-
value < 0.018). The LDL-C was also significantly
increased from 72.3 ± 24.6 mg/dl to 86.6 ± 30.6
mg/dl (p-value < 0.016). These findings were
convenient to our present study. In this study, the
mean (±SD) serum TG level was 92.1 ± 27.5 mg/
dl and 106.8 ± 31.5 mg/dl at baseline and at 3
months respectively. Serum TG levels increased
significantly after carbamazepine therapy in
comparison to the pretreatment levels (p- value <
0.001). Bramswig et al., (2003)12 reported the
significant rise of mean serum TG from 95 ± 39
mg/dl at baseline to 107 ± 37 mg/dl at three months
of therapy (p-value < 0.025) which supported the
present study result. Regarding the changes of
serum HDL level, this current study showed that
mean (±SD) serum HDL levels were 46.6 ± 6.6
mg/dl and 45.0 ± 8.2 mg/dl at baseline and at 3
months respectively. The mean HDL-C level
reduced at 3 months after carbamazepine therapy
in comparison to baseline level which was
statistically not significant (p-value: 0.135). This
study result was compatible to a study conducted
by Aggarwal et al., (2009)13, where the mean HDL-
C level was 44.3 ± 15.1 mg/dl and 42.2 ± 13.0 mg/
dl at baseline and at three months respectively.
The decreased level of HDL-C was not statistically
significant (p-value: 0.243). Nikolaos et al., (2004)10

conducted a case control study among adults
showing a significantly (p-value <0.001) higher
HDL-C (57.8 ±5.0 mg/dl) in CBZ group than control
group (52.4 ± 6.8 mg/dl). These contradictory study
results might be due to different study design, age,
dietary habits, racial factor and duration of
carbamazepine therapy. There were very few
prospective studies, whereas most of the studies
were cross sectional and a variety of different
control groups were used for comparison.
Regarding the changes in atherogenic ratios (TC/
HDL, LDL/HDL) the present study showed
significant increase (p-value < 0.001) in the mean
(±SD) of TC/HDL and LDL/HDL. The mean (±SD)
of TC/HDL at baseline and at 3 months were 3.19
± 0.61 and 3.73 ± 0.81 respectively. The mean
(±SD) of LDL-C/HDL-C were 1.84 ± 0.53 and 2.23
± 0.70 at baseline and at 3 months respectively.
This study result was supported by previous studies
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conducted by Aggarwal et al., (2009)13,
Mahmoudian et al., (2005)15. Aggarwal et al.,
(2009)13 showed that the mean± (SD) TC/HDL
significantly (p-value-0.001) increased from 3.1 ±
0.86 at baseline to 3.7 ± 1.1 at 3 months of therapy.
That study also revealed significant rise (p-value <
0.018) of mean LDL/ HDL from 1.8 ± 0.7 at baseline
to 2.2 ±0.9 at three months of therapy. The present
study showed that there was no significant
correlation of changes of TC, LDL-C, HDL-C, TG
and atherogenic ratios (TC/HDL-C, LDL-C/HDL-
C) with age, sex, BMI and dose of carbamazepine.
Nikolaos et al., (2004)10 reported no significant
correlations between changes in serum lipid levels
and age, sex, BMI of the epileptic patients, which
was convenient to the current study. The mean
changes of TC, LDL-C, HDL-C, TG and
atherogenic ratios between male and female were
not significantly different. The mean (±SD) changes
of TC and TG in female were greater than male
which was not statistically significant (p-value:
0.951, 0.259).The correlation of changes of
cholesterol and atherogenic ratios with the dose
of carbamazepine were not significant in this
present study. Several studies like Bramswig et al.,
(2002)16, Aggarwal et al., (2009)13 also found no
significant correlation of changes of parameters
of serum lipids with dose and plasma concentration
of carbamazepine which was convenient to the
results of current study. The present study revealed
that carbamazepine caused significant rise of
serum TC, LDL, TG levels and atherogenic ratios
(TC/HDL-C, LDL-C/HDL-C) at three months of
therapy. The reduction of serum HDL-C at three
months of therapy was not significant. There was
no significant correlation of age, sex, BMI of
patients and dose of carbamazepine with the
changes of serum cholesterol and atherogenic
ratios at three months of therapy. The present study
revealed that carbamazepine caused significant
rise of serum TC, LDL, TG levels and atherogenic
ratios (TC/HDL-C, LDL-C/HDL-C) at three months
of therapy. The reduction of serum HDL-C at three
months of therapy was not significant. There was
no significant correlation of age, sex, BMI of
patients and dose of carbamazepine with the
changes of serum cholesterol and atherogenic
ratios at three months of therapy.

Conclusion:

The present study revealed that carbamazepine
caused significant rise of serum TC, LDL, TG levels
and atherogenic ratios (TC/HDL-C, LDL-C/HDL-
C) at three months of therapy. The reduction of
serum HDL-C at three months of therapy was not

significant. So, those patients who are taking
carbamazepine are prone to develop dyslipidemia,
even in the early course of treatment.

Limitations:

Our study was done in short period, with a small
sample size. Serum carbamazepine level was not
measured, and the correlation of serum
carbamazepine level with the changes of lipid

parameters could not be evaluated.

Recommendations:

Patients taking carbamazepine should be warned
about the possibility of developing dyslipidemia, and

dyslipidemia associated cardiovascular and other
atherosclerotic diseases. Lipid profile should be
monitored routinely during carbamazepine therapy
in epileptic patients. Pharmacological and non-
pharmacological measures including adequate

dietary advice, regular exercise can be suggested
to avoid dyslipidemia. Further studies can be
conducted to solve the controversy regarding the
alteration of HDL-C level and the exact mechanism.
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