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The treatment of epilepsy is complex and a matter of concern is the interchangeability
among different formulations available for antiepileptic drugs. To evaluate the effects of
interchangeability among carbamazepine formulations on patients with epilepsy. This is a
prospective cohort study that included adult outpatients diagnosed with epilepsy and under
pharmacological treatment with carbamazepine. Before switching the brand/manufacturer,
the “Interchangeable Pharmaceutical Product in the Treatment of Epilepsies” questionnaire
was applied. The questionnaires “Adverse Events Profile” and Quality of Life in Epilepsy-31,
so as the plasma carbamazepine concentrations, were evaluated before and after the brand/
manufacturer switch. Physical-chemical tests aiming to assess tablets quality were performed
in accordance with the Brazilian Pharmacopoeia 5" edition. The study population was
composed by 14 patients (mean age: 44.6 years), with 10 of females. From those interviewed,
10 had no knowledge about the three antiepileptic drugs formulations available. The
frequency of adverse event “problems with skin” incresead (p=0.023) and “upset stomach”
decreased (p=0.041) after the changeover. The adverse events profile was associated with
only two quality of life domains: “energy/fatigue” (p=0.048) and “total score” (p=0.018).
Divergent results between generic and reference formulations were observed in purity-water
test (reference: 1.96%, generic: 4.84%) and dissolution test, in which the generic formulation
presented 66.27 to 85.77% of carbamazepine dissolved after the third level. Conclusions:
Objective differences before and after the brand/manufacturer switch were not observed, in
spite of patients’ perceptions. Despite that, more studies in the field are necessary, especially
on the interchangeability among generic antiepileptics, in order to better elucidate switching
consequences on patients’ life.
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INTRODUCTION

The treatment of epilepsy is considered complex and
its main purpose is to achieve the seizure control with the
minimal toxicity as possible (Jarvie, Mahmoud, 2018).
Among the antiepileptic drugs available, carbamazepine
shows high levels of evidence in terms of efficacy,
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being widely used worldwide (Gierbolini, Giarratanob,
Benbadisc, 2016).

In clinical practice, a matter of concern relates to the
interchangeability among the different formulations of
commercially available antiepileptic drugs. Studies suggest
that switching among formulations may increase the risks
of seizures occurrence and intoxication, what might affect
the patients’ quality of life (Guilhoto et al., 2009; Trinka,
Kramer, Graf, 2011). Perucca et al. (2006) do not recommend
switching from a reference to a generic drug in case of
those patients who achieved seizure remission, as well as
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avoiding switching among generic drugs from different
manufacturers and among extended release formulations.

In Brazil, the regulatory agencies afford three
different types of formulations, i.e., generic, similar
and reference. According to the Brazilian Health
Regulatory Agency (ANVISA), a generic drug is the
one that contains the same active principle, in the same
dose and pharmaceutical form, is administered by the
same route and with the same dosage and therapeutic
indication of the reference drug, presenting efficacy and
safety equivalent to the reference drug product and may
be interchangeable with it.

Patients usually switch not only a reference
for a generic or similar drug, but also a generic for a
similar, or a generic for another generic from a different
manufacturer (Lopes, Neves, 2010; Brasil, 1993; Brasil,
1998). It occurs due to the way medications are acquired
by the Brazilian National Health System, performed by
public administration through bidding process. In this
case, the most advantageous offer is processed and judged,
prevailing the choice for the lowest price (Brasil, 1993).

Few Brazilian studies evaluate the switching among
such formulations and its consequences, and yet do not
show significant clinical differences (Guilhoto et al.,
2009; Trinka, Kramer, Graf, 2011; Lang et al., 2018;
Lancker et al., 2019). Thus, it is pivotal to evaluate the
effects of interchangeability in clinical practice, mainly in
case of patients relying on the Brazilian National Health
System. Therefore, the main purpose of the present study
was to evaluate the effects of interchangeability among
carbamazepine formulations in patients with epilepsy
before and after switching the formulations.

MATERIAL AND METHODS

Study design, ethical considerations and place of
study

The present study was conducted at the Psychosocial
Care Centre located in Divinopolis, southeast Brazil,
which has approximately 18 thousand registered patients.
The study project was approved by the Federal University
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of Sao Joao Del-Rei’s Ethics Committee. It is a before and
after study in which patients followed at the Psychosocial
Care Centre were approached in two different moments
(study visits), both corresponding to the days of medical
appointments. The time interval between the first and the
second study visits varied from six to 12 months, which
corresponds to the minimal amount of time necessary to
a possible exchange of formulations to occur.

Patients’ recruitment

Patients were considered eligible if they were in
accordance with the following inclusion criteria: 1) >
18 years old; 2) in use of medications obtained through
the Brazilian National Health System; 3) in use of
carbamazepine for at least five weeks. The exclusion
criteria were: 1) pregnant or breastfeeding women; 2)
patients hospitalized at the time of the study.

Patients were instructed regarding blood sampling
and questionnaires application, both performed by a
trained researcher. Information about antiepileptic brand/
manufacturer, batch number and expiration date were
acquired. All patients included in the present protocol
have signed the Written Informed Consent.

The protocol was repeated at the second study visit,
approximately six to 12 months after the first visit, except
for the application of the “Interchangeable Pharmaceutical
Product in the Treatment of Epilepsies” questionnaire?®,
which was answered only at the first study visit. At
this point, subjects whom: 1) were no longer taking the
antiepileptic drug; or 2) did not switch among brands/
manufacturers during the period, were excluded.

Variables and measurement sources

Study response variable consisted of brand/
manufacturer switch and the explanatory variables were:
adverse events, participant's quality of life, carbamazepine
plasma concentration and quality of tablets distributed
by the health system. The explanatory variables were
measured trough applied questionnaires, blood samples
and carbamazepine tablets quality assays.
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Questionnaires

The first questionnaire applied was the “Interchangeable
Pharmaceutical Product in the Treatment of Epilepsies”,
consisting of eleven questions (Guilhoto et al., 2009).
Seven out of the total refer to patients” knowledge about
the existing antiepileptic drugs formulations (reference,
generic and similar). For these, a template was made,
which was corrected and scored, ranging from 0 to 100%
(the higher the score, the higher the patient understanding
regarding the existing antiepileptic drugs formulations).
The other four questions are related to evidences of clinical
changes during the formulations exchanges in the last year,
evaluated through questions about increased adverse events
and /or crises. This questionnaire was answered only at the
first study visit.

The second questionnaire was the “Adverse Events
Profile” (AEP), which quantitatively evaluates the adverse
events most frequently referred by the patients in use
of antiepileptic drugs of the last four weeks, and has a
total score of 19 to 76 points (high scores indicate high
frequency of adverse events) (Martins et al., 2011).

Finally, the third questionnaire was the “Quality
of Life in Epilepsy-31” (QOLIE31), which assesses the
quality of life of patients with epilepsy based on their
perception also of the last four weeks. The participant
classifies their quality of life and responds to questions
about his disposition, nervousness, concern with crises,
reduction of social activities, among others. The score
varying from 0 to 100 points (with high values indicating
better quality of life) (Da Silva et al., 2007). The second
and the third questionnaire were applied at the first study
visit and repeated approximately after 6 months to 1 year.

Blood sampling

For both study visits, two serial blood samples
were collected (3 mL each, at dosages intervals) in
tubes with anticoagulant, with time interval of one hour
between the first and the second sample. Plasma was
separated in a centrifuge at 2000 rpm for 20 minutes
and then kept at -20°C until analysis. The carbamazepine
quantification was performed by High Performance
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Liquid Chromatography (HPLC) with ultraviolet
(UV). Acetonitrile was added to the plasma samples to
precipitate the proteins. After centrifugation, 100 pL of
the supernatant was transferred to a conical test tube and
evaporated to dryness with nitrogen. The extract was
reconstituted with 100uL of water and 10uL. were used
for chromatographic analysis. The mobile phase utilized
was phosphate buffer pH 4.8 - acetonitrile-methanol
(55:25:20 v/v/v) and the detection was performed with an
ultraviolet detector at 210nm (Queiroz, Silva, Carvalho,
2000), with linear equation y = 33336x + 12485, R* =
0.9962. For values interpretation, the reference range of
4 to 12 ug/mL for carbamazepine plasma concentrations
was adopted (Patsalos et al., 2008).

Trough plasma concentrations calculation

The trough plasma concentration was predicted
based on the following equation: C . = et*(T T )-InC 1,
where Kel = elimination rate constant (calculated two
hours after the drug administration); *, = hour according
to the dosage frequency; ' = hour of the first blood
sampling in relation to the administered dosage; In C, =
natural logarithm of the plasma concentration from the
first blood sampling (Winter, 2009).

Carbamazepine tablets quality assays

The quality of the tablets was assessed for a
batch from one generic carbamazepine manufacturer
distributed by the Brazilian National Health System
in comparison to one national commercially available
reference homologue. The reference chemical substance
was obtained from Zhejiang Jiuzhou Pharmaceutical
Co., Ltd, batch 10101632, 99.20% declared content
percentage. All the assays carried out followed the
Brazilian Pharmacopoeia 5" edition parameters, namely:
weight, friability, hardness, uniformity of unit dosage
(based on the weight variation method), dissolution,
purity—water and assay. Method A was adopted for the
assay, wherein drug quantification technique is ultraviolet
spectrophotometry (Brasil, 2010a; Brasil 2010b).
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Statistical Analysis

The Statistical Package for the Social Sciences
(SPSS) software, version 19, was employed for data
record and analysis. The data distribution pattern
was analyzed based on normal quantile plots and
Shappiro Test. In order to compare the profiles from
concluding versus non-concluding patients, Chi-
square or Exact Fisher Test was used for qualitative
variables, and Mann-Whitney Test for quantitative
variables. Regarding the adverse events profile
between the two study visits, patients were classified
as showing “improvement” or “worsening”. Therefore,
the association between this outcome in relation to
the variables “sex” and “schooling” was analyzed by
means of the Chi-square Test or Fisher Exact Test. The
association between the occurrence of improvement
or worsening on adverse events profile and the trough
concentrations and variables referred to quality of life
was analyzed through the Mann-Whitney Test. Finally,
the differences in values of all variables quantified
before and after the brand/manufacturer switch were
analyzed based on the Wilcoxon Test. For all the
procedures, the level of significance adopted was of 5%.

RESULTS

Among the 18 thousand patients registered at
the local Psychosocial Care Centre, 255 were in use
of carbamazepine and, from those approached for the
study, 23 were in accordance with the inclusion criteria
and accepted to be enrolled in the present protocol. Six
patients were no longer followed by the service during
the study, and three had to be excluded for not switching
the antiepileptic brand/manufacturer. Carbamazepine
plasma concentrations were quantified from 11 patients
who agreed to undergo the blood sampling procedure.
Statistically significant differences were not found
among the concluding and non-concluding patients
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regarding age, sex, schooling degree, other medications
in use, adverse events, AEP score, quality of life and
carbamazepine trough concentrations. Among the
concluding participants of both protocol steps, 10 were
women, with mean age of 44.6 years (18-58 years) and
seven did not finish the elementary school (Table I). Not
every patient answered to all the applied questionnaires.

TABLE I - Patients sociodemographic data (n=14)

Variables Frequency (n)
Sex

Female 10
Male 4
Age (years)

18-40 5
41-58 9
Schooling degree

Illiterate 2
Elementary education 5
(incomplete)

Elementary education 2
High school education )
(incomplete)

High school education 1

Regarding the “Interchangeable Pharmaceutical
Product in the Treatment of Epilepsies” questionnaire
answered by the 14 concluding patients, the mean
number of right answers for the questions about their
knowledge on antiepileptic available formulations was
of 47.8%. Only six of the patients interviewed correctly
answered 50% of the questions or more and the majority
(n=10) did not know about the three types of formulations
available for antiepileptic drugs (reference, generic and
similar). Amongst the participants, four answered that
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the first formulation produced is the reference drug,
and only one person knew that the similar drug is its
copy. The patients interviewed were well informed
about what a generic drug is (n=12) and only one was
not aware of its lower price. The quality of the generic
antiepileptic drugs was considered equivalent to the
reference medications by eight of the patients, yet only
four knew details about the generic drugs packaging that
characterize them. From the patients interviewed, nine
reported receiving an antiepileptic formulation different
from the one prescribed by the physician, and one of the
patients did not answer to this question. During the last
year, six of the patients assumed having switched the
medication brand/manufacturer, and from those, one
patient reported an increase in seizure frequency and four
reported increases in adverse events after such changes.

About adverse events, quality of life and carbamazepine
plasma concentrations before and after the brand/
manufacturer switch, significant differences were observed
only for adverse events, in which “problems with the skin”
(p=0.023) presented an increase in frequency in the second
study visit and “upset stomach” event (p=0.041) presented
a decrease in frequency (Table II). Notwithstanding,
a meaningful variability on carbamazepine plasma
concentration values was observed, which fluctuated in
and out the reference range after the brand/manufacturer
exchange (one moved from below the lower limit to within
the reference range, one moved from within the reference
range to below its lower limit, one moved from below the
reference range lower limit to above its upper limit, and,
at last, one moved from above the upper limit to below the
reference range lower limit).

TABLE Il - Adverse events profile, quality of life and carbamazepine plasma concentrations before and after the brand/

manufacturer exchange

Variable Medin (QR)  Median QR P
Adverse event (n=12)

Unsteadiness 3.0 (3.0 3.0 (3.0 0.414
Tiredness 3.5(1.8) 4.0 (1.0) 0.518
Restlessness 4.0 (1.0) 3.5(1.0) 0.317
Nervousness +/- aggression 4.0 (1.0) 4.0 (0.0) 0.480
Feeling of aggression 3.0 (2.0) 2.53.0) 0.589
Headache 3.0(2.8) 2.5(3.0) 0.705
Hair loss 1.0 3.0) 1.5 (3.0 0.581
Problems with skin 1.0 (0.0) 3.0 (3.0) 0.023
Double or blurred vision 3.0 (3.0) 4.0 (3.0) 0.618
Upset stomach 2.5@3.0) 1.0 (1.8) 0.041
Difficulty in concentrating 4.0 (1.8) 4.0 (0.0) 0.524
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TABLE Il - Adverse events profile, quality of life and carbamazepine plasma concentrations before and after the brand/

manufacturer exchange

First study visit

Second study visit

Variable Median (IQR) Median (IQR) P value
Trouble with mouth or gums 1.0 (3.0) 1.0 (0.0) 0.074
Shaky hands 3.0 (2.8) 3.0 (2.0) 0.260
Weight gain 2.0(3.0) 1.0 3.0) 0.129
Dizziness 3.5(2.5) 3.0 (3.0 0.258
Sleepiness 2.5(2.8) 3.53.0) 0.666
Depression 4.0 (1.0) 3.5(3.0) 0.088
Memory problems 4.0 (1.0 4.0 (1.0) 0.751
Disturbed sleep 4.0 (1.8) 4.0 (3.0) 0.180
Total Adverse Events 50.5 (16.0) 50.0 (8.5) 0.694
Quality of life (n=14)

Seizure worry 16.0 (59.0) 40.0 (51.3) 0.307
Medication effects 16.67 (64.58) 16.66 (100.00) 0.398
Social function 27.50 (56.5) 30.00 (51.30) 0.838
Cognitive function 26.66 (69.45) 16.67 (33.34) 0.203
Energy/fatigue 30.00 (35.00) 2.50 (52.50) 0.229
Emotional well-being 42.00 (39.00) 26.00 (53.00) 0.241
Overall quality of life 51.25 (28.75) 38.75 (24.40) 0.637
Total score 34.35 (35.82) 22.85 (28.02) 0.347
Cs . (=11) 3.61 (6.14) 3.76 (5.95) 0.754

*Sign test; IQR = interquartile range; Reference range for carbamazepine plasma concentrations: 4-12 pg.mL"!

It was observed that, among those responding
to the AEP questionnaire before and after the brand/
manufacturer switch (n=12), seven presented worsening
and five presented improvement on adverse events total
score. When evaluating which factors were associated
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with such improvement or worsening, significant results
were obtained for “quality of life”. Improvement on
“Energy/fatigue” domain and on quality of life total score
were associated with improvement on adverse events total
score between the study visits (Table I11).
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TABLE Il - Analysis on the association of the following factors: age, sex, schooling degree, quality of life, trough concentration
and variation on reference plasma carbamazepine concentration with improvement/worsening of adverse events (n=12)

Adverse events total score

Variable

Unity mprovement - Worsenng

Age Median (IQR) 50.0 (15.0) 51.0 (25.0) 1.000¢
Sex n (%)
Female 6 (85.7) 3 (60.0)

0.523°
Male 1(14.3) 2 (40.0)
Schooling degree n (%)
Illiterate 1(14.3) 1 (20.0)
Elementary education (incomplete) 3(42.9) 1(20.0) .
Elementary education 2 (28.6) 0 (0.0) 0308
High school education (incomplete) 0 (0.0) 2 (40.0)
Quality of life Median (IQR)
Seizure worry 25.0 (61.0) -20.0 (72.5) 0.149°
Medication effects 0.0 (33.3) 0.0 (56.7) 0.755*
Social function 0.0 (32.0) -4.0 (62.5) 0.343°
Cognitive function 0.0 (45.8) -22.8 (54.6) 0.149°
Energy/fatigue 0.0 (30.0) -45.0 (70.0) 0.048°
Emotional well-being -12.0 (52.0) -16.0 (44.0) 0.343*
Overall quality of life 15.0 (40.0) -17.5 (48.5) 0.073*
Total score 5.5(26.9) -24.5 (35.0) 0.018*
Trough concentration Median (IQR) -0.2 (14.3) 1.2 4.2) 0.556*
Variation on reference concentration n (%)
Yes 3(42.9) 0 (0.0)

0.167°
No 2 (28.6) 4 (80.0)

IQR = interquartile range; “Mann—Whitney Test; *Fisher Exact Test; °Chi-square Test.

At last, regarding the physical-chemical assays,
all the evaluated carbamazepine tablets, reference
and generics, coming from a batch distributed to
Brazilian National Health System patients, they
were all in agreement with the specifications from
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the Brazilian Pharmacopoeia 5" edition in terms of
weight, disintegration and friability. For hardness
determination, the generic medication showed twice
the mean hardness in comparison to the reference
medication (Table I'V).
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TABLE IV - Weight, hardness, disintegration and friability for carbamazepine reference and generic tablets

Assays Weig_ht (%) Hardlless (N) Disinte_gration F riabi_lity (%)
(0=20) (0=10) (n=6) m=20)
Specifications Limgf‘f gj)rj/z“i"n . Tﬁfod?ﬁfﬁgfﬁnfvnefyﬁf Weight loss < 1.5%
carbamasepine Towon 54302904 Appropriate Y
gilll;:irlilcazepine ?I;pzr (igrli .alt)e 111.05+12.02 Appropriate App(lf(; Il))r iate

*Informative Test.

Concerning weight variation and assay, every
tablet presented results within the specifications.
In dissolution analysis, the reference medication
accomplished the established requirements at the second
level, conducted with 12 units. Generic medication did

not present results within the specified limits at 15
min after fulfilling the third level, conducted with 24
units. As a result, generic carbamazepine tablets were
considered in disagreement with the dissolution test
(Table V).

TABLE V - Weight variation, assay and dissolution for generic and reference carbamazepine tablets

o Dissolution (%)
Test Weight variation (AV) (mg) Assa_y (7o)
(n=10) 15 min 60 min
10 units: AV not . L1: resultado individual
greater than L1 L1: individual result acima de 75%
30 units: AV not greater than within 45% and 75%; L2: média de (1)2
. . L1 and active compound L2: average from 12 . .
Specifications . 92.0 to 108.0 . oy unidades testadas acima
amount from any single tested units within 45 de 75% ¢ nenhum
unit lower than (1 — L2 x and 75% and any single resulta doo individual
0.01) M -or greater than unit greater than 85%. . . N
(1+12 % 0.01) M. inferior a 65%.
Reference Appropriate 94.0 Appropriate Appropriate
carbamazepine AV=6.4%; (294.3 to 301.1) ’ 59.60 — 77.76* 84.12 — 104.76*
Generic Appropriate 99.4 Inappropriate Inappropriate
carbamazepine VA=1.73* (286.4 t0 293.4) ’ 66.27 — 85.77** 77.16 — 111.33**

AV = acceptance value; L1=15; L2=25; *AV for 10 tested units; Dissolution: L1 = Level 1; L2 = Level 2; *After level 2 (12 tested

units); **After level 3 (24 tested units).

For purity testing, the water content found for
the reference medication was of 1.9% and 4.8% for
the generic, with this value above the established (up
to 3.0%).
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DISCUSSION

The present study analyzed the effects of
carbamazepine formulations interchangeability on
patients with epilepsy followed by the public Brazilian
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National Health System in a town from southeast Brazil.
Although the patients’ perceptions of differences before
and after the antiepileptic brand/manufacturer switch, no
significant results were found regarding quality of life,
adverse events profile and plasma concentrations after
the exchange.

Some studies describe the occurrence of adverse
events, clinical deterioration and pharmacokinetic
alterations after the substitution from a reference
antiepileptic drug for a generic one (Desmarias, Beauclair,
Margolese, 2011; Hensler et al., 2013; Lancker et al., 2019;
Prasaja et al. 2019; Euen, Fadda, 2019). Conversely,
literature regarding exchanges between different generic
options is scarce (Krauss et al., 2011). The formulations
switch is a common practice in public health services,
including by the patients themselves, who prefer the
lowest price when choosing among commercially
available options.

In the present study, this switching practice occurred
with the majority of the participants. Although an increase
in adverse events following the formulations exchange
was reported in the first study visit, most of the patients
had no knowledge about the three formulations (reference,
generic and similar) available for the epilepsy treatment,
having more information only on generics. Additionally,
no significant differences were observed before and after
the brand/manufacturer switch in terms of quality of life
and plasma carbamazepine concentrations. Regarding
the frequency of adverse events, differences were seen
only for “problems with skin” (wich incresead) and
“upset stomach” (wich decreased) and this parameter
improvement or worsening was not related with plasma
concentrations, but with quality of life aspects.

Thus, although some physicians and pharmacists
are still concerned about the generic substitution
of antiepileptic, (Desmarias, Beauclair, Margolese,
2011; Euen, Fadda, 2019) in the present study we did
not observe factors corroborating such hypothesis.
However, dissonant results were found between generic
and reference medications in terms of physical-chemical
analysis. These results highlight the need to consolidate
regulatory actions as a way to guarantee quality for the
finished product, as established by the National Medicines
Policy since 1998 (Brasil, 1998).
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Among the physical-chemical properties analyzed,
the reference medication quality was proved for every
test, while the generic medication was in disagreement
with some determinations, since it presented high
water content and dissolution greater than the specified
limit. Similar results were found by Tavares et al.
(2016), in which the medication also presented rapid
dissolution. Carbamazepine is known to have high
dissolution variability for its tablets worldwide, and
even for tablets from a given brand (Flicker, Eberle,
Betz, 2011). This could be due to different polymorphs
commercially available that present different properties
and hence cause different results on dissolution profile
and drug bioavailability and not due to errors during
manufacturing workflow (Terra, Poppi, 2014). Four
anhydrous polymorphs of carbamazepine were elucidated,
in addition to various solvates, but only the P- monocyclic
(I1T) form should be used as pharmaceutical ingredient.
Nevertheless, excessive dissolution may cause toxic
concentrations and harmful effects to the patient, once
it may influence the drug pharmacokinetics (Tavares et
al., 2016). According to Medina et al. (2014), formulations
performing differently in dissolution tests may also show
differences in bioavailability.

Besides, differences in dissolution rates may be
related to the composition from distinct excipients found
in formulations (Al Ameri et al., 2012). Polymorphic
form can be the same for various commercially available
presentations; however, different solvents and additives
can be used for the crystallization of medication raw
materials, what might result in altered solubility and
dissolution profiles (Flicker, Eberle, Betz, 2011; Al Ameri
et al., 2012). Flicker, Eberle and Betz (2011) analyzed
carbamazepine tablets with two types of commonly used
fillers: mannitol (water-soluble) and microcrystalline
cellulose (water-insoluble). They observed that
mannitol, which dissolves very rapidly in comparison
to carbamazepine, increased carbamazepine solubility
and, subsequently, its release. Microcrystalline cellulose,
in its turn, reduced the variability in drug release.

With regard to carbamazepine therapeutic
monitoring, there were no statistically significant
differences for concentration values before and after
the brand/manufacturer switch. However, Desmarias
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et al. (2011) discussed that most of the authors report
increases in seizures and low drug concentrations with
no changes in administered dosages for patients who
switched from a reference to a generic formulations,
despite not statistically proven. In terms of exchanges
among generics, Krauss et al. (2011) suggest, based
on bioavailability (AUC) and maximal concentrations
(Cmax) differences modeled for 595 generic pairs, that
switches among such formulations might cause greater
differences in pharmacokinetics than a switch between
generic and brand drug. Whatever, studies evaluating
differences before and after exchanges among generics
in patients with epilepsy are scarce. Atif, Azeem and
Sarwar (2016) argue that the drug should be monitored
both before and after the substitution. Bioequivalence
investigations performed with reference and generics,
though, are not clinical studies on efficacy and safety and
may not be robust enough to evaluate the reasons behind
changes in antiepileptics’ plasma concentrations (Krauss
et al., 2011). In addition, contradictory inconclusive
results are found in the studies published so far based on
formulations switching (Rahman et al., 2017). Therefore,
more controlled studies based on brands exchanges are
needed, including exchanges among generics themselves.

Adverse events profile is considered in clinical
practice as a tool to monitor the epilepsy treatment, since
health care professionals rely on patients’ descriptions
and clinical presentation. This is because most of the
events are dose dependent and they are able to avoid, in
this way, the therapeutic monitoring (Stepanova, Beran,
2015). However, it is presumed that clinical effects are
better correlated to antiepileptics’ plasma concentrations
than to administered dosages (Patsalos et al., 2008). In the
present study, no association was found between adverse
events total score and plasma concentration, but indeed
was identified for quality of life. According to Perucca
& Gilliam (2012), adverse events emerge as one of the
most conspicuous predictors in health related to impaired
quality of life. Yet, this parameter should not be isolated
adopted when pursuing dose adjustment, i.e., plasma
concentration values are also needed.

In spite of not finding consistent differences in terms
of adverse events between study visits, it is noticed by
both physicians and patients. In a study conducted by
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Hensler et al. (2013) based on a structured questionnaire
answered by antiepileptic drugs users, 23% of the
respondents reported experiencing breakthrough seizures
and 32% reported experiencing problems in general after
switching for a generic medication. Also, it was observed
that those patients who had never switched a brand for
a generic antiepileptic drug were more concerned with
this substitution than those who had already done such
exchange.

It is believed, however, that the alarming matter
regarding interchangeability among antiepileptic drugs is
present in the context of patients with controlled seizures
regardless of the formulation to be administered after the
substitution, given that changes in plasma concentrations
may occur even with bioequivalent medications.
According to Jankovic & Ristic (2017), suggesting a
generic, similar or reference drug should ideally occur
only at the beginning of the pharmacological treatment,
when the physician is responsible for indicating the most
suitable option to the patient by choosing formulations
consistently present in the market. Interchangeability is
not recommended to seizure-free and adverse events-
free patients, unless plausible reasons are present. If
the switching is inevitable, it should be conducted with
caution so as should be clinically monitored by using
therapeutic drug monitoring as a follow-up tool.

To the best of our knowledge, this is the first
study of therapeutic drug monitoring also evaluating
tablets quality parameters. Moreover, in Brazil, there
are no similar studies performed with first generation
antiepileptic drugs, which are widely used by the
population. The results obtained in the present study may
contribute to clinical practice, in addition to promote the
consolidation of regulatory actions. Likewise, there is a
real need of pharmacovigilance by regulatory agencies
nationwide and periodic evaluation on the effects of
antiepileptic drugs interchangeability.

Some limitations should be ponded, namely, the
small number of participants enrolled, what occurred
due to the absence of medications at the local public
health service during the study protocol. Furthermore,
not all people taking carbamazepine at the time were
included in the study and there were losses of follow-
up. Additionaly, the period between the two visits was
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different for each participant, which may have interfered
with the results found. However, this occurred because
returns were scheduled by the health system itself, which
varied for each patient.

Regarding the applied questionnaires, not every
patient answered to all the questions and the presence of
information bias (recall) should be considered. Besides
that, several batches of carbamazepine in use over the
same period were observed, a limitation that could not
be avoided as it is a feature of public health system
purchases. Finally, the tests performed to verify the
carbamazepine tablets quality were conducted with only
one batch of generics distributed by the Brazilian National
Health System and such results may not be extrapolated
to the other commercially available options.

Despite the limitations mentioned, it is worth
mentioning the complexity and veracity of the present
work, since it portrays the reality of people who use the
Brazilian National Health System. Given this, the authors
believe that the study was able to evaluate the treatment
of epilepsy under the conditions to which participants
were exposed at that time.

CONCLUSION

Differences in quality of life profiles and
carbamazepine plasma concentrations before and
after brand/manufacturer switch were not observed in
the present study, in spite of the patients’ perception.
However, patients were not informed about the three
existing antiepileptic formulations, especially about
similar. In addition, discrepancies were found for
physical-chemical analysis performed between the
reference and a certain generic carbamazepine distributed
by the Brazilian National Health System. Therefore, the
present results suggest the need to expand studies in the
field, especially on the interchangeability among generic
antiepileptics, in order to better elucidate switching
consequences on patients’ life.
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