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Abstract. This study aimed to investigate the clinical efficacy
of oxcarbazepine and lamotrigine combined with escitalopram
in treating patients with epilepsy and depressive disorder,
and their influence on the prognostic quality of life. A total
of 108 patients with epilepsy and depression were selected as
research participants. Among them, 53 patients were treated
by oxcarbazepine combined with escitalopram (group A)
and 55 patients were treated by lamotrigine combined with
escitalopram (group B). Following six‑month treatment, effi‑
cacy, epilepsy frequency and duration, Hamilton Depression
Rating (HAMD) and Montgomery‑Asberg Depression
Rating (MADRS) scores, adverse reactions, improvement
of electroencephalogram (EEG) epileptic discharge, quality
of life, 1‑year drug retention rate and withdrawal reasons of
the two groups were compared. There was no remarkable
difference in the total efficacy rate between both groups. The
number and duration of epileptic seizures, improvement of
EEG epileptic discharge and quality of life in the two groups
significantly improved after treatment, with no marked differ‑
ence. HAMD and MADRS scores of patients from group B
were significantly lower after treatment compared with those of
patients from group A. The incidence rate of adverse reactions
in group B was dramatically lower compared with group A,
and the 1‑year drug retention rate of group B was dramatically
higher compared with that in group A. Both oxcarbazepine
and lamotrigine combined with escitalopram exhibited good
efficacy in patients with epilepsy and depressive disorder, and
they may effectively improve the prognostic quality of life of
patients. Lamotrigine combined with escitalopram presented
with a better antidepressant effect and safety, with higher
patient tolerance.
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Introduction
Epilepsy is a common neurological encephalopathy mainly
caused by abnormal discharge of brain neurons, with transient
functional abnormalities of the nervous system as the main
characteristic (1). Epileptic patients who suffer from long‑term
recurrent seizures are likely to develop further brain injury (2).
Recently, the development of medical technology had made the
diagnosis of epilepsy more accurate, and epilepsy treatment is
mainly based on antiepileptic drugs. However, although the
symptoms of epilepsy are manageable in most patients, not all
can be effectively treated (3,4).
Antiepileptic drugs comprise traditional and new anti‑
epileptic drugs. Traditional antiepileptic drugs are mainly
represented by carbamazepine. Although they have good
efficacy, compared with new epilepsy drugs, most patients have
more adverse reactions when taking traditional antiepileptic
drugs, leading to drug intolerance, which causes patients to end
treatment (5,6). Oxcarbazepine, a copper‑based derivative of
carbamazepine, can reduce the induction of liver enzymes and
improve patient tolerance while playing a therapeutic role (7).
Lamotrigine is also an antiepileptic drug, which is widely used
clinically. As a derivative of benzotriazine, lamotrigine not only
has better efficacy in epilepsy, but also has less of an effect on
liver and kidney function (8). The incidence of depression is high
in epileptic patients due to the use of long‑term medication and
the adverse effects of the disease on quality of life. Depression
will not only further aggravate the epileptic seizures, but also
seriously affects the quality of life of patients (9). Therefore,
it is imperative for epileptic patients to receive antidepressant
treatment while treating epilepsy. However, both lamotrigine
and oxcarbazepine have only recently been used in patients
with epilepsy and depression, with relatively few clinical appli‑
cations (10,11). Escitalopram, a new antidepressant, can inhibit
the reuptake of 5‑hydroxytryptamine (5‑HT) to achieve a better
antidepressant effect (12).
However, to the best of our knowledge, relatively few
studies on the efficacy of oxcarbazepine and lamotrigine
combined with escitalopram in epileptic patients have
been performed. Hence, the efficacy of oxcarbazepine and
lamotrigine combined with escitalopram in epileptic patients
and its influence on prognostic quality of life were studied, so
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as to provide a more appropriate treatment scheme for patients
with epilepsy and depression.
Materials and methods
General data. A total of 108 patients with epilepsy combined
with depression were selected for the present study between
July 2014 to March 2017. There were 58 males and 50 females,
with an age range of 28‑38 years (mean age, 33.97±3.26 years).
All were of Han Chinese descent. Loss of consciousness was
the main seizure symptom. Among the cohort, 53 patients
treated with oxcarbazepine combined with escitalopram were
assigned to group A, and 55 patients treated with lamotrigine
combined with escitalopram were assigned to group B. The
inclusion criteria were as follows: i) Patients who met the
criteria for diagnosis and classification of epilepsy with
depression (11); ii) course of disease >3 months and seizure
frequency >1 month; and iii) patients with depressive disorder
(Zung Self‑Rating Depression Scale >53) (11). The exclusion
criteria were as follows: i) Patients had previously taken anti‑
epileptic or antidepressant drugs; ii) patients with severe liver
and kidney dysfunction; iii) pregnant or lactating patients;
iv) patients with central nervous system diseases such as
cerebral infarction and hemorrhage; v) patients with commu‑
nication and cognitive dysfunction; and vi) patients who did
not cooperate with the experiment. Patients agreed to partici‑
pate in the experiment and signed written informed consent.
Treatment plan. Patients in group A were treated with
oxcarbazepine (Novartis International AG) combined with
escitalopram. Oxcarbazepine was initially taken at a dose of
300 mg/day twice a day, and the dose was increased by 100 mg
every 3 days until the does reached 900 mg. On this basis,
escitalopram (Sichuan Kelun Pharmaceutical Co., Ltd.) was
added, and the initial dose was 5 mg/d, once a day. After one
week, the dose was adjusted according to patients' tolerance.
The maximum dose was no more than 10 mg/d.
Patients in group B were treated with lamotrigine (Guilin
Sanjin Pharmaceutical Co., Ltd.) combined with escitalopram.
The initial dose of lamotrigine was 25 mg/day, twice a day.
After 1‑week administration, the daily dose was adjusted by
increasing the dose by 25 mg per week. Once the dose reached
the effective therapeutic dose, the increase was stopped, with
the maximum dose not exceeding 150 mg/day. The initial dose
of escitalopram was 5 mg/day, once a day. After 1 week, the
dose was adjusted according to the tolerance of patients, with
the maximum dose not exceeding 10 mg/day.
Observational indicators. The efficacy of the drugs after 6‑month
treatment in patients from the two groups was evaluated and
categorized as ‘cured’ (no seizure during the observation period),
‘significantly effective’ (seizure frequency reduced by >75%),
‘effective’ (seizure frequency reduced by >50%) and ‘ineffective’
(seizure frequency not significantly reduced or even increased).
The total efficacy rate of the treatment was calculated based on the
following formula: (Number of ‘cured’ + number of ‘significantly
effective’ + number of 'effective')/total number of patients x100.
The frequency and duration of epileptic seizures were recorded
and compared before and 6 months after treatment. Hamilton
Depression Rating (HAMD) (13) and Montgomery‑Asberg

Depression Rating (MADRS) (14) scores were used to evaluate
and compare the depressive states of patients from both groups
before and 6 months after treatment. The improvement of
electroencephalogram (EEG) epileptic discharge between the
two groups was categorized as ‘control’ (epileptic discharge
completely disappeared), ‘significantly improved’ (epileptic
discharge was reduced by >50%), ‘improved’ (epileptic discharge
was reduced by >25%) and ‘ineffective’ (epileptic discharge was
reduced by <25%). The improvement rate was calculated using
the following formula: (Number of ‘control’ patients + number
of ‘significantly improved’ patients + number of 'improved'
patients)/total number of patients x100. Adverse reactions of
patients, which included nausea, lethargy, dizziness, headache,
rash and loss of appetite from both groups throughout 6‑month
treatment were recorded and compared. The Quality of Life
in Epilepsy‑Patients‑Weighted 31p scoring system was used to
evaluate and compare the quality of life of patients 6 months after
treatment (15). The following domains were assessed: Emotion,
cognition, social relations, energy, health status and overall
quality of life, with a total score of 100 points. Higher scores
represent a higher quality of life. The patients were followed
up by telephones, outpatient services and WeChat (Tencent) for
1 year. The 1‑year drug retention rates of patients from the two
groups were recorded and compared, and the time and reason of
drug withdrawal were recorded.
Statistical analysis. SPSS 19.0 (IBM Corp.) was used for statis‑
tical analysis and data were expressed as the mean ± SD (n=3).
Counting data were analyzed using χ2 test. Comparisons between
two groups were analyzed by Student's unpaired t‑test and those
before and after treatment within one group were analyzed by
paired t‑test. Two‑way ANOVA was used for multiple compari‑
sons, followed by Tukey's HSD post hoc test. GraphPad Prism 6.0
(GraphPad, Inc.) was used for graphical representation. P<0.05
was considered to be statistically significant.
Results
Comparison of general data. No significant difference in sex,
age, body mass index, course of disease, marital status, seizure
type, creatinine and urea nitrogen levels and place of residence
was found between the two groups (Table I).
Comparison of drug efficacy in patients. No significant differ‑
ence in the total efficacy rate of treatment was found between
the two groups (Table II).
Comparison of frequency and duration of epileptic seizures
before and after treatment. The epileptic seizure frequency of
patients from group A before and 6 months after treatment was
3.21±0.42 times����������������������������������������������
/���������������������������������������������
month and 1.28±0.25 times��������������������
/�������������������
month, with a dura‑
tion of 5.21±1.26 and 3.03±0.54 min, respectively. The frequency
of epileptic seizures of patients from group B before and six
months after treatment was 3.18±0.39 times/month and 1.19±0.26
times/month, with a duration of 5.28±1.31 and 3.07±0.50 min,
respectively. The frequency and duration of epileptic seizures
after treatment in both groups decreased significantly compared
with before treatment. No significant difference was found in the
frequency and duration of epileptic seizures between groups A
and B before or after treatment (Fig. 1).
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Figure 1. Comparison of frequency and duration of epileptic seizures of patients before and after treatment. (A) The frequency of epileptic seizures after
treatment in groups A and B significantly decreased compared with before treatment. (B) The duration of epileptic seizures after treatment in groups A and B
was significantly lower compared with before treatment. *P<0.05.

Figure 2. Comparison of HAMD and MADRS scores of patients before and after treatment. (A) The HAMD scores of patients in groups A and B after treat‑
ment were significantly lower compared with before treatment. The HAMD scores of patients of group B after treatment were significantly lower compared
with those of patients from group A. (B) The MADRS score of patients from groups A and B after treatment were significantly lower compared with those
before treatment. The MADRS scores of patients from group B after treatment were significantly lower compared with those of patients from group A. *P<0.05
and **P<0.001. HAMD, Hamilton Depression Rating; MADRS, Montgomery‑Asberg Depression Rating.

Comparison of HAMD and MADRS scores before and after
treatment. The HAMD scores of patients from group A
were 21.11±1.37 and 13.67±0.98 before and six months after
treatment, respectively, while the MADRS scores of group A
patients were 29.33±2.21 and 16.65±1.18 before and six months
after treatment, respectively. The HAMD scores of patients
from group B were 21.13±1.35 and 9.98±0.96 before and six
months after treatment, respectively, while the MADRS scores
of group B patients were 29.22±2.25 and 10.59±1.09 before
and six months after treatment, respectively. The HAMD and
MADRS scores of patients of both groups after treatment were
significantly lower compared before treatment. The scores of
patients in group B after treatment were significantly lower
compared with those of group A patients (Fig. 2).
Improvement of EEG epileptic discharge of patients in the
two groups. No significant difference in the improvement rate
of EEG epileptic discharge was measured between the two
groups (P>0.05). The control rate of group B was significantly
higher than that of group A (P=0.001) (Table III).

Comparison of quality of life of patients before and after
treatment. Emotional, cognitive, social relationship, energy,
health status and overall quality of life scores before treat‑
ment in group A were 43.92±11.37, 47.79±12.18, 42.96±13.62,
43.09±11.79 and 41.67±14.66, respectively. Emotional, cogni‑
tive, social relationship, energy, health status and overall quality
of life scores after treatment in group A were 58.74±13.54,
57.34±14.23, 57.29±18.63, 56.31±15.58 and 62.92±17.54,
respectively. Emotional, cognitive, social relationship, energy,
health status and overall quality of life scores before treat‑
ment in group B were 43.67±11.26, 48.01±12.21, 43.11±12.99,
43.17±11.67 and 41.89 ±13.91, respectively. Emotional, cogni‑
tive, social relationship, energy, health status and overall quality
of life scores after treatment in group B were 58.71±13.41, 57.26
±14.31, 57.33±18.14, 56.27±15.43 and 63.56±17.33, respectively.
No significant difference in the quality of life was measured
between both groups before treatment. Quality of life scores in
the two groups were all higher after treatment compared with
before treatment. No significant difference in the quality of life
after treatment was found between groups A and B (Fig. 3).

Comparison of adverse reactions from patients. The total
incidence rate of adverse reactions of patients in group B
was significantly lower compared with that of those in
group A (Table IV).

One‑year drug withdrawal rate and withdrawal reason records
of patients. Twenty patients in group A stopped taking the drugs
within one year, with a withdrawal rate of 37.73%. Among
them, 4 patients stopped taking the drugs due to poor efficacy,
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Table I. General characteristics of patients.
Characteristics

Group A
n=53

Group B
n=55

Sex			
Male
28 (52.83)
30 (54.55)
Female
25 (47.17)
25 (45.45)
Age, years			
≤33
24 (45.28)
27 (49.10)
>33
29 (54.72)
28 (50.90)
BMI, kg/m2			
≤22
26 (49.06)
27 (49.10)
>22
27 (50.94)
28 (50.90)
Course of disease, years
3.52±0.26
3.49±0.24
Marital status			
Married
35 (66.04)
37 (67.27)
Unmarried
18 (33.96)
18 (32.73)
Seizure type			
Systemic
31 (58.49)
34 (61.82)
Partial
22 (41.51)
21 (38.18)
Creatinine, μmol/l
69.31±9.26
70.09±9.37
Urea nitrogen, mmol/l
6.15±1.42
6.11±1.37
Place of residence			
Cities and towns
28 (52.83)
28 (50.91)
Countryside
25 (47.17)
27 (49.09)

t/χ2 value

P-value

0.032

0.858

0.157

0.692

0.000

0.997

0.623
0.019

0.534
0.892

0.125

0.724

0.435
1.049
0.040

0.665
0.882
0.842

Data are expressed as the mean ± SD or number (percentage). BMI, body mass index.

Table II. Comparison of drug efficacy between patients groups.
Efficacy

Group A
n=53

Group B
n=55

t/χ2 value

P-value

Cured
Significantly effective
Effective
Ineffective
Total efficacy rate

25 (47.17)
16 (30.19)
6 (11.32)
6 (11.32)
47 (88.68)

26 (47.27)
17 (30.91)
7 (12.73)
5 (9.09)
50 (90.90)

0.000
0.007
0.050
0.147
0.147

0.992
0.935
0.822
0.702
0.702

Data are expressed as number (percentage).

Table III. Improvement of electroencephalogram epileptic discharge in patients
Efficacy
Control
Significantly improved
Improved
Ineffective
Improvement rate
Data are expressed as number (percentage).

Group A
n=53

Group B
n=55

t/χ2 value

P-value

11 (20.75)
21 (39.62)
14 (26.42)
7 (13.21)
46 (86.79)

23 (41.82)
12 (21.82)
12 (21.82)
8 (14.55)
47 (85.45)

10.89
4.032
0.312
0.040
0.040

0.001
0.045
0.576
0.841
0.841
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Table IV. Comparison of adverse reactions between patients groups.
Reaction
Nausea
Sleepiness
Dizziness, headache
Rash
Loss of appetite
Overall incidence rate of adverse reactions

Group A
n=53

Group B
n=55

t/χ2 value

P-value

1 (5.66)
2 (3.77)
2 (3.77)
6 (3.77)
1 (5.66)
12 (22.64)

0
1 (1.82)
1 (1.82)
1 (1.82)
1 (1.82)
4 (7.27)

1.047
0.382
0.382
4.021
0.000
5.052

0.306
0.567
0.567
0.045
0.979
0.025

Data are expressed as number (percentage).

Figure 3. Comparison of quality of life scores of patients before and after treatment. (A) The emotional scores of patients from groups A and B significantly
increased after treatment compared with before treatment. (B) The cognitive scores of patients from groups A and B significantly increased after treatment
compared with before treatment. (C) The social relationship scores of patients from groups A and B significantly increased after treatment compared with
before treatment. (D) The energy score of patients from groups A and B significantly increased after treatment compared with before treatment. (E) The health
status and overall quality of life scores of patients from groups A and B significantly increased after treatment compared with before treatment. *P<0.05.

10 patients stopped taking the drugs due to adverse reactions
and 6 stopped taking the drugs due to other reasons (Fig. 4).
Ten patients from group B stopped taking the drugs within one
year, with a withdrawal rate of 18.18%. Among them, 3 patients
stopped taking the drugs due to poor efficacy, 2 patients stopped
taking the drugs due to adverse reactions and 5 patients stopped
taking the drugs due to other reasons (Fig. 4). The one‑year

withdrawal rate of patients from group B was significantly lower
compared with that of those from group A (Table V).
Discussion
Epilepsy is a chronic nervous system disease with paroxysmal
cranial nerve dysfunction caused by abnormal discharge
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Table V. One-year drug withdrawal rate of patients.
Factor

Group A
n=53

Group B
n=55

Drug withdrawal			
Yes
20 (37.73)
10 (18.18)
No
33 (62.26)
45 (81.82)

t/χ2 value

P-value

5.144

0.023

Data are expressed as number (percentage).

Figure 4. Reasons for patient drug withdrawal. The number of patients in
group A who stopped taking drugs due to adverse reactions was significantly
higher compared with that in in group B. *P<0.05.

of brain neurons. Its pathogenesis is very complex and it is
often accompanied by depressive disorders (16). Epilepsy and
depressive disorder are pathogenically similar and might be
caused by reduced neurotransmitter release (17). The occur‑
rence of epilepsy could promote the production of excitatory
amino acids. This could lead to a reduction in 5‑HT activity,
which is one of the main causes of depression (18). A decrease
in 5‑HT activity can also further induce epilepsy, resulting in
a cycle of epilepsy and depressive disorder (19).
The present study explored the efficacy of two new anti‑
epileptic drugs (oxcarbazepine and lamotrigine) combined with
the antidepressant escitalopram for the treatment of epilepsy
combined with depressive disorder. The efficacy in patients
from the two groups was compared, and the results showed that
there was no significant difference in the total efficacy rates.
The frequency and duration of epileptic seizures after treat‑
ment from the two groups significantly reduced compared with
before treatment, and EEG epileptic discharge also improved.
These results suggested that oxcarbazepine and lamotrigine
had good efficacy in epilepsy patients. Another study showed
that oxcarbazepine and lamotrigine had good efficacy on
epilepsy patients, consistent with the present results (20). The
main mechanism of oxcarbazepine is inhibiting the repeated
discharge of neurons by blocking voltage‑dependent sodium ion
channels in brain cells (21). The main mechanism of lamotrigine
is inhibiting voltage‑dependent calcium and sodium channels
to control the temperature of the presynaptic membrane and
inhibit the release of neurotransmitters, ultimately reducing
abnormal discharge of neurons (22). The HAMD and MADRS
scores of patients from both groups before and after treatment

were also compared. The results showed that the two scores
of patients after treatment were significantly lower compared
with before treatment and the scores of patients in group B after
treatment were obviously lower compared those of patients in
group A. The results suggested that the depressive disorders in
patients from the two groups after treatment were significantly
relieved, and lamotrigine combined with escitalopram was
more effective than oxcarbazepine combined with escitalopram
at relieving depressive disorders. A previous study verified that
lamotrigine showed antiepileptic and anti‑bipolar depression
effects (23). Lamotrigine treatment managed epileptic symp‑
toms, and improved depressive symptoms and the quality of
life of patients (24). Escitalopram was chosen as a combina‑
tion drug as it has a selective inhibitory effect on 5‑HT and an
antidepressant effect (25).
Subsequently, the adverse reactions of patients from the two
groups were recorded and compared. The results showed that
the total incidence rate of adverse reactions of patients from
group B was significantly lower compared with that of group A.
Although the incidence rate of rash in patients from group A
was higher compared with that in group B patients, all patients
experienced relief from their adverse reactions after symptom‑
atic treatment. A previous study indicated that rash was the most
common adverse reaction of oxcarbazepine, which was due to
the possibility of rash induced by the human leukocyte antigen
allele HLA‑B*1502 (26). Finally, the quality of life before and
after treatment and the 1‑year drug retention rate of patients from
both groups were compared. The results showed that the quality
of life scores of patients after treatment significantly improved
compared with before treatment. The 1‑year drug retention rate
of patients from group B was significantly higher compared
with patients from group A. A previous study found that the
drug retention rate of oxcarbazepine was significantly lower
compared with that of lamotrigine when recording the drug
retention rate of epileptic patients 3 years after treatment (27).
Another study found that the main reason for the lower drug
retention rate of oxcarbazepine compared with lamotrigine was
the higher rate of adverse reactions, which was also the primary
reason for patients to stop taking the drugs (28).
To summarize, oxcarbazepine and lamotrigine combined
with escitalopram showed good efficacy in epileptic patients
with depressive disorder, and they may effectively improve
quality of life. Lamotrigine combined with escitalopram
presented with a better antidepressant effect and better safety
compared with oxcarbazepine and escitalopram. However,
there are still some limitations to the present study. For example,
the efficacy of different doses of drugs has not been discussed.
There may be some differences in the conclusion due to the
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small sample size; on the other hand, because of individual
differences, the dosages of drugs were not the same among all
patients, which may also lead to some differences in the results.
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