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Abstract: Background: Carbamazepine is a first line treatment for focal epilepsy. Tegretol and Tegatard are two trade
name of Carbamazepine. Tegretol is produced by Novartis Pharmaceutical Company, Switzerland. Recently, Raha
pharmaceutical Company in Iran has produced CBZ which trade named is Tegatard. Extended usage of Tegatard
instead of Tegretol has economic benefits for Iranian families. In this clinical trial, we aimed to compare therapeu-
tic efficacy and safety of Tegretol and Tegatard in patients suffering from focal seizures with or without second-
ary generalization. Methods: 200 patients with provoked or non-provoked focal seizure with or without secondary
generalization were screened and 180 patients were fulfilled the criteria to enter this double blinded clinical trial
study. Patients were divided into two groups, the first group (A) received Tegretol and the second group (B) Tegatard.
Carbamazepine (CBZ) was prescribed with doses 10-20 mg/kg every 12 hours by neurologists. The patients were
visited after 1, 3 and 6 months and the side effects and lab data in patients were investigated. Results: Patients
were divided into two groups, 88 patients in group A (Tegretol) (50 males and 38 females) and 92 in group B
(Tegatard) (51 males and 41 females). Mean age of patients was 35.39+11.17 years. There was no significant dif-
ference according to age and gender, Carbamazepine dosage, EEG recording, neuroimaging change and adverse
effects of antiepileptic drug between two groups (P>0.05). Regarding the drug efficacy, in group A and B, 60 (68%)
and 58 (63%) patients were seizure free after 6 month follow up; respectively. The differences between two groups
were not statistically significant (P value =0.46). Conclusion: Tegatard is an effective drug with similar efficacy, simi-
lar side effects and cost-effectiveness compared with Tegretol and could be used widely when indicated.
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Introduction lepsy include: fever, CNS infections, head trau-
mas, CNS structural abnormalities, brain tu-

Seizure is defined as unpredicted and abnor- mors and positive familial history [6]. The most

mal brain impulses and epilepsy is the frequent
occurrence of seizures [1, 2]. Epilepsy is a com-
mon and chronic disease of central nervous
system (CNS) which affects millions of people
worldwide and brings a heavy socioeconomic
burden upon different societies. Furthermore,
it has been reported that the prevalence of epi-
lepsy is higher in developing countries [3].
Studies indicate that the chance of at least one
seizure episode in lifelong is 9% and the chance
of epilepsy is 3% while the prevalence of active
epilepsy is only 0.8% [4, 5]. There are different
known Predisposing factors for developing epi-

important aspect of epilepsy management is
treatments with antiepileptic drugs (AEDs).
Studies indicate that seizures are controlled
with drug usage in almost 70% of patients with
epilepsy and in 20-25% of them; number and
severity of seizure attacks are reduced [7, 8].
Phenytoin, carbamazepine (CBZ) and sodium
valproate are known as the first line treatments
for focal seizure, with beneficial effects on gen-
eralized epilepsy [9-12].

CBZ is an oral AEDs agent with slow absorption
and has a half-life of 10 to 20 hours. It is also a
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Seizure

strong liver enzyme inducer and as a result,
when divided into multiple doses, its half-time
decreases to 4 to 12 hours [13]. The mecha-
nism of action of CBZ is by stabilizing the inac-
tive phase of sodium channels and it is also
GABA receptor agonist. As mentioned above,
CBZ is a first line treatment for focal seizure
with mild to moderate side effects [14, 15].
Such side effects occur at the beginning of
treatments and are consisted of dizziness, nau-
sea, vomiting, ataxia, diplopia, drowsiness and
headache. Serious rare side effects are hema-
tological and hepatic problems [16]. Treatments
with CBZ is a long-term treatment for most of
the patients and this issue brings a heavy bur-
den for most Iranian families. Tegretol is a trade
name of CBZ produced by Novartis Phar-
maceutical Company, Switzerland which has
proven its efficacy in different studies [17, 18].
Recently, Raha pharmaceutical Company in
Iran has produced CBZ which trade named is
Tegatard. Extended usage of Tegatard instead
of Tegretol has many social and economic ben-
efits and might decrease financial problems for
Iranian families. In this clinical trial, we aimed
to compare the therapeutic efficacy and safety
of Tegretol and Tegatard in patients suffering
from focal seizure.

Methods

This double-blinded randomized clinical trial
was performed between October 2016 and
September 2017 in Isfahan, Iran. Our study
populations were patients who were formerly
diagnosed with epilepsy, referred to neurology
clinics or epilepsy centers in Isfahan. Patients
of ages above 18 with provoked or non-pro-
voked focal seizure with or without secondary
generalization were enrolled in this study.
Exclusion criteria were: 1) patients unwilling to
continue the study 2) patients requires poly-
therapy for controlling the seizure 3) patients
change the drug during follow up 4) patients
suffered from severe drug adverse effects. It
should also be noted that all the patients and
healthy control group signed the written
informed consent, and also the Ethical Com-
mittee on Human Research of Isfahan Uni-
versity of Medical Sciences (IR.MUI.REC.1395.
3.708) and lIranian Registry of Clinical Trials
(IRCT2017092114217N1) approved this study.
A total number of 200 patients were screened
for this study, out of them, in 8 patients under
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treatment with Tagretol, the drug changed to
Tegatard and then were excluded of the study,
12 patients were under 18 years and excluded
from study, thus, 180 were fulfilled the criteria
to enter the study analysis. Demographics and
seizure features including the type of seizure,
seizure free duration, Electroencephalography
(EEG) findings and adverse effect of drug were
collected and surveyed by expert neurologists.
Neuroimaging (Magnetic resonance imaging
(MRIl) and Computed tomography scan (CT-
scan)) were also performed for each patient.

This patient population was randomized by a
computer-generated list in two groups; regard-
ing the treatment. The first group (group A;
N=88) received Tegretol as an AED, and the
other group (group B; N=92) treated with
Tegatard. CBZ was prescribed with doses
10-20 mg/kg every 12 hours by neurologists.
Complete blood count (CBC) and liver function
tests (LFT) were checked at the beginning of
the study, after one, three and six month. They
have visited after one, three and six month, and
drug side effect, seizure recurrence, neurologi-
cal complications such as dizziness, vertigo,
blurred vision, gait imbalance and etc. were
asked.

Statistics

The data were analyzed with SPSS version 24,
Quantitative data were presented as mean and
standard deviation, and qualitative data we-
re presented as frequency or percentage.
Independent t-test and Chi-Square were used
to analyze data. P<0.05 was considered
significant.

Results
Patients characteristic and demographics

180 Patients were divided into two groups, 88
patients in group A (Tegretol) (50 males and 38
females) and 92 patients in group B (Tegatard)
(51 males and 41 females). Mean age of
patients was 35.39+11.17 years (34.69 and
36.06 years in group A and B; respectively;
range: 18-71 years). There was no significant
difference according to age and gender
between the two groups (P>0.05). 137 cases
had abnormal EEGs, 17 cases had abnormal
CTs, and 19 cases had abnormal MRIs. There
was no significant difference between the two
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Table 1. Overall characteristics of patients

Variables Tegretol Tegatard Total P-value
Age (years) 34.69+11.25 36.06+11.11 35.39+11.17 0.41
Gender Female 50 51 101 0.48
Male 38 41 79

Dosage (mg) 580.48+214.55 583.52+193.24 582.03+203.37 0.92
Abnormal EEG 70 (79%) 77 (72%) 137 (76.1%) 0.19
Abnormal CT 7 (8%) 10 (10.8%) 17 (9.4%) 0.34
Abnormal MRI 6 (6.8%) 13 (14%) 19 (10.5%) 0.08
Seizure freedom at the end of 6 month 60 (68%) 58 (63%) 118 (65%) 0.28
Table 2. Predisposing factors of patients in both groups (2.7%), depression (2.2%), trem-
Predisposing factors Tegretol Tegatard Total P-value or (2.'2%)’ Oskip ras.h (1.6%), eopi-
Positive family history 36 (40.9%) 30 (32%) 69 (36.6%) 0.16 i:]a())‘r':éla?rf’gt(')”;‘;a'(rlmf%(1ﬂjs/‘;])
Head trauma 5(5.6%) 11(11.9%) 16 (8.8%) 0.11 ing (0.5%), hearing numbness
Stroke 4 (4.5%) 0 4(2.2%) 0.055 (0.5%), Mild to moderate leuco-
Dementia 0 1(1%) 1(0.5%) 051 penia (8.3%) and rise LFT (7.2%).
Febrile seizure 13 (14.7%) 18 (19.5%) 31 (17.2%) 0.25 There was no statistically signifi-
Development disorder 2 (2.2%) 0 2(11%)  0.23 cant difference between two

groups regarding CBZ dosage, EEG changes
and Neuro imaging findings (P>0.05) (Table 1).

Treatment efficacy

118 patients (65%) were seizure free after 6
month follow up; 60 (68%) in group A and 58
(63%) patients in group B. The differences
between two group were not statistically signifi-
cant (P-value =0.46) (Table 1).

Predisposing factors

Predisposing factors of patients were included
positive family history (36.6%), head trauma
(8.8%), stroke (2.2%), dementia (0.5%), seizure
in childhood (17.2%) and development disorder
(1.1%). There was no significant difference be-
tween groups based on positive family history,
head trauma, stroke, dementia, seizure in child-
hood, and development disorder (P>0.05)
(Table 2).

Drug adverse effect

Adverse effect of study were included head-
ache (15%), dizziness (7.2%), agitation (6.1%),
weight gain (5.5%), insomnia (5.5%), anorexia
(5%), nausea (5%), fatigue (4.4%), drowsiness
(4.4%), hypotension (4.4%), fear (3.8%), itching
(3.8%), diplopia (2.7%), anxiety (3.3%), delusion
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groups based on drug complica-

tions (P>0.05) (Table 3). Com-
parison of the Number of patients with no side
effect between two groups was not statistically
significant (41 (46%) patients in group A and 37
(40%) in group B; P value =0.23).

Discussion

AEDs are aimed to achieve seizure freedom
with minimally adverse effects. Numerous
AEDs are licensed as monotherapy for focal sei-
zure in Adults. CBZ is one of these drugs.

In this study Efficacy of Tegatard and Tegretol
were compared by assessing the seizure free-
dom after 6 month. 118 patients (65%) were
seizure free after 6 month follow up; 60 (68%)
in group A and 58 (63%) patients in group B.
The differences between two group were not
statistically significant (P-value =0.46). In a
study performed by Swaroop et al. 71.4% of
patients on CBZ were seizure free after 6 mon-
th [19]. In another studies aimed to compare
Levetiracetam efficacy versus CBZ, The seizure
freedom rate at the end of 6 months was 65%
in Perry et al study [20], 62% in KOMET trial
[21] and 72.8% in Brodie et al study [22].

There have also been some reported side
effects associated with CBZ. These side effects
include: Cutaneous adverse effects, vertigo,
chorea athetosis, depression, insomnia, drows-
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Table 3. Complications of drugs after medication in the groups

Leucopenia (3%); K. Zeng et
al reported no case of Tr-

Complication Tegretol Tegatard Total P-value .
Nausea 4(34%) 5(43%) 9(5%) 052 emor, Nystagmus, and Liver
Tremor 2(2.2%) 2(21%) 4(22%) 0.67 damage as a side effect of
CBZ. Different trials have
Diplopia 2(2.2%) 3(32%) 5(2.7%) 0.52 had surveys on different
Hypotension 4 (4.5%) 4(5.4%) 8(4.4%) 0.61 kinds of CBZ as an AED to
Insomnia 4(45%)  6(6.5%) 10(5.5%) 0.40 prove their efficacy and com-
Agitation 6 (6.8%) 5(5.4%) 11(6.1%) 0.47 pare their side effects. We
Drowsiness 3(3.4%) 5(5.4%) 8(4.4%) 0.38 also indicated that both
Fear 4(45%) 3(32%) 7(3.8%) 0.47 Tegretol and Tegatard, had
Weight Gain 4(45%)  6(65%) 10(55%) 0.40 i’tous(;tig’se Szf;i‘:tfs(;r ﬁ:etl‘zi‘i
Epistaxis 1(1.1%) 2(21%) 3(1.6%) 0.51 )
HZadache 14 215.90)/0) 13i14.1°)/0> 29((15%)) 0.45 methods and kinds of CBZ
with the lowest side effects.
Dizziness 7(7.9%)  6(7.6%) 13(7.2%) 0.46
Anorexia 3 (3.4%) 6 (6.5%) 9 (5%) 0.27 Studies emphasize the cost-
chorea Athetosis 2 (2.2%) 0 2(1.1%) 0.23 effectiveness of drugs and
Depression 2(2.2%) 2(21%) 4(2.2%) 0.67 declare that economic as-
Anxiety 2(22%) 4(43%) 6(3.3%) 0.36 pects of medications as well
Delusion 3(3.4%) 2(21%) 5(2.7%) 048 &s any other therapeutic pro-
Flushing B 1(1%) 1(0.5%) 0.51 cedure must be noted [28].
Owens and colleagues de-
Hearing impairment 0 2 (2.1%) 2 (1.1%) 0.26 clare that costs, harms, and
Numbness 0 1(@1%  1(0.5% 051 benefits of medical interven-
Fatigue 4(4.5%) 4(54%) 8(4.4%) 061 tions are one of the most
Skin rash 1 (1.1%) 2(21%) 3 (1.6%) 0.51 important principles and the
Itching 2(22%)  5(5.4%) 7(3.8%) 0.24 best drug with the least costs
Lab data Leucopenia 7 (7.9%)  8(8.6) 15(8.3%) 0.44 and harms must be selected
Rise LFT 5(5.5%) 8(8.6%) 13(7.2%) 0.31 [29] and this principle must

iness, poor coordination, hypotension, and dip-
lopia [23, 24]. Drug adverse effects of our
patients are summarized in Table 3. Here in
this article we compared two types of CBZ and
had a survey on their possible side effects. We
indicated that there is no statistically signifi-
cant difference between Tegretol and Tegatard
regarding their side effects. Adverse effects of
CBZ were discussed in different studies each
pretending a different rate for adverse effects
[16, 25, 26]. This issue could be related to drug
characteristics and also different races among
patients. Plumpton and colleagues had report-
ed that some adverse effects of CBZ such as
cutaneous side effects might be correlated to
special HLAs and HLA-A*31:01 was introduc-
ed as a predictor factor [27]. For example, K.
Zeng et al [16] reported these side effect of
CBZ between 168 patients among Chinese
population: loss of appetite (3%), nausea
(4.8%), Fatigue and tiredness (4.2%), dizziness
(1.2%), memory problem (2.4%), Somnolence
(3%), Insomnia (1.8%), rash (1.2%) and
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be considered in order to
choose the best cost-effec-

tive drugs. Here in this study, we indicated that
both Tegretol and Tegatard have same efficacy
and same adverse effects. As described above,
Tegatard is CBZ produced by Raha pharmaceu-
tical Company in Iran. The prices comparison
between Tegretol and Tegatard could indicate a
difference and Tegretol is more expensive than
Tegatard. So, patients might show poor compli-
ance due to economic issues, as in our studies
8 patients were changing their medication from
Tegretol to Tegatard due to financial problems.
The similarity in drug effects and side effects of
Tegatard compared to Tegretol indicates that
Tegatard has the potential to be a suitable
replacement of Tegretol and due to economic
issues; it could also be a cost-effective choice
for patients.

Conclusion

Our study showed that Tegatard is effective
drugs to treat focal seizure with no significant
differences in efficacy and side effects versus

Am J Clin Exp Immunol 2020;9(4):58-63



Seizure

Tegretol. On the other hand the price of Tegretol
is more expensive than Tegatard. Thus, due to
similar efficacy and adverse effects and con-
siderable less price of Tegatard it could be
used widely when indicated.
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