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Objectives : Sodium Valproate and Carbamazepine are mood stabilizers used as a treatment for bipolar
disorder and have an anti-impulsive action. Drugs’ blood testing are sometimes recommended to evaluate
the therapeutic observance or the intolerance to the treatment. In our study, we are proposed to measure the
effect of Sodium Valproate and Carbamazépine on the impulsive dimension of bipolar patients based on the
blood tests of these two drugs. Methods: This was a descriptive and analytical cross-sectional study of 30
bipolar patients who have been in remission for at least 3 months. They benefit of monitoring blood tests.
Results : The mean age was 36.1 years with a male predominance of 73.3%. Seventy percent of patients used
Sodium Valproate and average dose was 21.9 mg/kg. Thirty used Carbamazepine and average dose was 12.9
mg / kg. The average of the blood level of Sodium Valproate was 47, 51 mg/l .The mean blood level of
Carbamazepine was 5,7 mg/l.The change in the impulsivity score is inversely proportional to the blood level
of Valproate(r=-0,966) and inversely proportional to the blood level of Carbamazepine(r=-0,696)
Conclusion : It seems that Sodium Valproate has a greater anti-impulsive action than Carbamazepine.
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Résumé

Introduction : Le Valproate de sodium et la Carbamazepine sont des thymorégulateurs utilisés dans le
traitement du trouble bipolaire et ont une action anti-impulsive. Notre but est de comparer les effets du
Valproate de sodium et de la Carbamazepine sur la dimension impulsive chez les bipolaires en se basant sur
les dosages sanguins de ces deux médicaments. Méthodes : Il s’agit d’une étude transversale descriptive et
analytique réalisée aupres de 30 patients bipolaires en rémission depuis au moins 3 mois. Ils ont bénéficié de
dosages sanguins. Résultats : L’age moyen était de 36,1 ans avec une prédominance masculine de 73,3%.
Soixante-dix pour cent des patients étaient sous Valproate de sodium avec une dose moyenne de 21,9 mg/kg,
et trente pour cent sous Carbamazépine avec une dose moyenne de 12,9 mg/kg. Tous les patients ont
bénéficié d’un dosage de la dépakinémie (taux moyen de 47,51 mg/l) ou de la carbamazepinémie (taux
moyen de 5,7 mg/l). La variation du score d’impulsivité est inversement proportionnelle a la dépakinémie
(r=-0,966) et inversement proportionnelle a la carbamazepinémie (r=-0,696). Conclusion : Il semble que le
Valproate de sodium a une action anti-impulsive plus importante que la Carbamazépine.
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INTRODUCTION

Impulsivity is a behavior found in several
psychiatric pathologies, especially in bipolar
disorder (BD) — in which it is considered as an
exacerbating factor. Indeed, impulsivity is
considered as one of the dimensions underlying the
link between mental pathology and the risk of
violence [1, 2]. As a consequence, prescribing
mood-stabilizing drugs is the rule in bipolar
disorder. It allows to reduce the frequency,
duration, and intensity of mood episodes and to
alleviate the quality of symptom-free remission
periods.  Anti-epileptic drugs, such as Sodium
Valproate and Carbamazepine, are widely
prescribed as mood-stabilizers [3] with an anti-
impulsive effect [4]. However, the narrow
therapeutic indexes of Sodium Valproate and
Carbamazepine, and their inter- and intra-
individual pharmacokinetic interaction variations
make their plasma level monitoring primordial,
especially in case of an intolerance to treatment and
for the assessment of patients’ drug adherence [5].
Hence, this study aims to compare the effects of
Sodium Valproate and Carbamazepine on the
impulsive dimension in bipolar patients based on
the blood test levels of these two drugs and the
patients’ clinical evolution.

PATIENTS AND METHODS

This is a cross-sectional, descriptive and analytical
study conducted on outpatients at the Psychiatric C
Department of Hedi Chaker University Hospital in
Sfax, Tunisia, during the month of April, 2018.
Inclusion Criteria:

Were included all the patients suffering from
bipolar disorder under Sodium Valproate or
Carbamazepine treatment, who had been in
remission for at least 3 months and who presented
to the outpatient service of the psychiatric ward C
during the month of April, 2018.

Exclusion Criteria:

Were excluded all the patients presenting with
psychiatric comorbidities.

For each  patient, we  collected the
sociodemographic and clinical data on a pre-
established file. We evaluated:

- Impulsivity using Barratt’s scale (BIS11) [6],
translated into (Tunisian) dialectal Arabic. It
consists of a 30-question auto-questionnaire,
exploring the three dimensions of impulsivity
(motor impulsivity, cognitive impulsivity and non-
planning impulsivity). A score above 72 means a
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high degree of impulsivity, with the maximum
score being at 120.

- Drug adherence wusing Morisky’s 8-item
Medication Adherence Scale [7]. A high adherence
corresponds to a score of 8, a medium adherence
score ranges between 6 and 8, and low adherence is
attributed to a score below 6.

The patients have also benefited from Sodium
Valproate or Carbamazepine blood tests using the
immuno-enzymatic method. These analyses were
carried out at the laboratory of pharmacology of the
University of Medicine, Sfax, Tunisia.

RESULTS

The mean age of our study population was 36.1
years, with extremes of 22 and 48 years, and a
standard deviation (SD) of 6.78.

Our sample included 22 men and 8 women, i.e. a
sex ratio (M/W) of 2.75. The patients were single
in 73% of the cases and married in 27%.

The patients had a primary school educational level
in 36.6% of the cases (n=11), secondary in 40%
(n=12), and tertiary in 23% (n=7).

Among our patients, 53.5% were smokers and 40%
were alcohol consumers. The patients said they had
not consumed any other psycho-active substances.
Only one patient had a somatic history (i.e. 3.3% of
the sample). He suffered from diabetes and
hypertension.

As far as psychiatric pathologies are concerned,
bipolar disorder 1 (BD 1) was diagnosed in 23
patients and BD 11 in seven. The mean age of onset
of the disorder was 28.7 years (SD=6.19). The
average duration of evolution of the disease was
7.37 years (SD=5.92).

The average number of previous episodes was 2.8
(SD=1.64). These were manic episodes in 68% of
BD type | cases, and depressive episodes in 73% of
BD Il cases.

Among our patients, 13.3% had previously been
taking a mood-stabilizer other than the one taken
during the study period. This change in medication
came as a result of adverse effects such as an
important weight gain and digestive problems
following Sodium Valproate intake, and dizziness
and drowsiness for Carbamazepine. The latest
mood episode occurred, on average, 2.5 years
earlier (SD=2.5). It is manic in 50% of the cases,
hypomanic in 6.7%, mixed in 10%, and depressive
in 33%.

According to Morisky’s scale [7], twenty-four
patients had a high therapeutic adherence. A
medium adherence was observed in 3 patients,
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while the remaining 3 patients’ adherence was
qualified as low. Twenty-one patients were under
treatment with Sodium Valproate, and 9 were
taking Carbamazepine. The average dosages are
reported in Table I.

The average duration of treatment intake was 5.43
years (SD=5.08). In our sample, 58.6% of the
patients were on mood-stabilizing mono-therapy.
Neuroleptic intake was recorded in 17.2% of the
cases, against 24.1% for atypical neuroleptics.
Twenty patients, among whom 14 were on
Valproate and 6 on Carbamazepine, had blood
concentration levels within the therapeutic range.
Nine had blood levels below the therapeutic range,
and only one had a level below the therapeutic
range. Average Valproate blood concentration was
at  47.5mg/l (SD=22.49%) while that of
Carbamazepine was at 5.7mg/l (SD=2.9).

In our sample, all the patients had high impulsivity
scores across all three dimensions (Table I1).

The statistical analysis showed that the variation in

the impulsivity score is inversely proportional to
Valproate and Carbamazepine blood concentration
levels by, respectively, (r=-0.966; p=0.000 and r=-
0.696; p=0.037), which implies a stronger link
between Valproate blood concentration levels and
impulsivity.

Indeed, among the patients whose dosages are
within the therapeutic ranges (N=20), those who
were on Valproate (N=14) had impulsivity scores
lower than the scores of patients on Carbamazepine
(N=6) (75.93% versus 89.50%; p=0.011).

Patients with high drug adherence levels, according
to Morisky’s scale, had the lowest impulsivity
scores compared to less adherent patients (with
medium to low drug adherence scores according to
Morisky’s scale) (81.35% versus 96.00%;
p=0.000).The other variables — especially sex, age,
educational level, intake of psychoactive
substances, type of bipolar disorder, evolution of
the disease, dominant polarity, type of the last
episode, and the prescribed mood-stabilizer dosage
— did not correlate with the impulsivity score.

Table I : Mean doses of Sodium valproate and carbamazépine

Mean doses in Standard Mean doses in Standard
mg/j Deviation mg/kg/j Deviation
sodium Valproate 1547,61 357,23 21,9 5,26
Carbamazépine 1044,44 296,27 12,9 3,20
Table I1: Impulsivity scores
middle score Star_lda}rd minimum score High impulsivity
Deviation scores
Impulsivity scores 84,77 10,43 72 104
motor impulsivity 31,17 2,57 27 35
_cognitive 19,77 5,36 14 28
impulsivity
non-planning 33,83 4,78 25 42
impulsivity
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DISCUSSION

Our results are consistent with the results of other
studies. A study conducted by Swann et al. [8] on
10 BD | patients who did not present any
depressive or manic episodes for 3 months, against
12 healthy controls, concluded to an impulsivity
score which is significantly higher in bipolar
patients than in controls, in all three dimensions.

In 2006, the study by Peluso et al. [9], carried out
on 24 depressed bipolar patients, 12 euthymic
bipolar patients, 10 euthymic unipolar patients, and
51 healthy controls, showed that the latter had a
BIS11 score significantly lower than that of the
other groups in the three dimensions of impulsivity.
In 2011, another study [10], conducted on 71
patients with bipolar disorder in clinical remission,
found out that bipolar patients were more impulsive
than the control group in all the studied dimensions
of impulsivity.

In one meta-analysis of 17 studies with 1469
participants — using Barratt’s BIS11 — over a period
ranging from 1980 to 2012, 15 studies found an
increase in the total score of impulsivity in the
bipolar group in comparison to the control group.
Only two studies reported negative results.
Concerning the three dimensions of Barratt’s scale,
the majority of the studies have shown that the high
level of impulsivity concerned all three of them [2].
In our work, we have addressed impulsivity
amongst bipolar patients in clinical remission. This
impulsivity is commonly known as “Trait
Impulsivity” in patients suffering from bipolar
disorder. The relatively high level of impulsivity
found in euthymic bipolar patients could be a
constant parameter in bipolar disorder and not a
simple manifestation of the mood patient’s state.
Impulsivity could be a consequence of frequent
acute episodes or due to a biological risk factor of
the disorder. This dimension could influence the
clinical presentation of the disease, as well as its
treatment, since high impulsivity during a euthymic
phase could lead to a low therapeutic adherence,
which could in turn lead to an adverse outcome
[10, 11].

Other studies [12, 13] addressed the “impulsivity
state” which is present during decompensation
periods. According to these studies, “impulsivity
state” and “trait impulsivity” would be associated
in perpetual continuity in bipolar disorder.

As far as age is concerned, it does not seem to be a
factor correlated to impulsivity scores in our study;
a result which was also reported in a study by
Ekinci et al. [10].
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Other studies have found that age could increase
the non-planning impulsivity score on the Barratt
scale without increasing the total impulsivity score
[1].

Overall, it seems that young people have a greater
tendency toward impulsivity than older patients.
These controversial findings would be explained by
the heterogeneity of the studied populations and
impulsivity degrees [6].

In our study, sex was not correlated to impulsivity,
either, which is consistent with the majority of the
studies that made no distinction between the two
sexes [10]. The most frequently cited hypothesis is
that sexual hormones would not be involved in the
pathogenesis of impulsivity [14].

As far as education is concerned, we did not find a
correlation between the level of education and
impulsivity. This finding is in line with the results
of a study by Ekinci et al. [10]. Another study [1]
found a low inverse correlation between the level
of education and impulsivity. However, overall,
these studies have noted that bipolar patients had a
lower level of education compared to the control
group [10].

Furthermore, there was no correlation between
impulsivity scores and psychoactive substance
intake. This finding contradicts the results of other
studies [2, 15, 16] which have found that the
patients who consumed psychoactive substances
had higher impulsivity scores compared to non-
consumers. Our small sample size might explain
this divergence. The high levels of impulsivity
found in psychoactive-substance consumers could
be explained by neuronal lesions caused by these
substances [17].

In contrast to the findings of Swann et al. [1], our
study has shown that the age of the patient at the
onset of the disorder does not seem to influence
impulsivity scores, which is in line with Ekinci’s
findings [10]. If there were a link between the level
of impulsivity and the early age of onset, it would
be due to other factors such as increased substance
abuse, suicidal behavior etc. [1]

In our study, the duration of the disorder was not
correlated to the impulsivity scores. Other
researchers [1, 10] have found an increase not only
in the non-planning impulsivity score but also in
the overall impulsivity score according to Barratt’s
scale. These studies [1, 10] have suggested that the
duration of the complaint could affect the different
aspects of impulsivity through biological and
neuro-anatomic modifications.

The number of previous episodes was not
correlated to impulsivity in our study, unlike what
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was reported by Jiménez et al. who stated that the
number of previous episodes was in correlation
with higher scores of impulsivity [18]. The reason
behind this increase would most likely be the
lesions caused to the neurons by the recurrence of
acute episodes [1].

Our study has shown that the dominant polarity
during the previous episodes was not correlated to
impulsivity scores. Ekinci’s study, on the other
hand, showed that bipolar patients suffering from
depression had significantly higher scores on all
impulsivity scales. In fact, most of the studies
conducted on this subject are cross-sectional, thus,
it is not possible to determine with precision the
factors correlated with high impulsivity scores or to
distinguish between the impact of the previous
episodes and the predominance of a particular
polarity with respect to the inherent characteristics
of the patient himself/herself [1].

In contrast to Dervic’s study [19], which reported
that BD | patients had higher impulsivity scores
than those suffering from BD I, we have found no
correlation between impulsivity scores and the type
of BD; our small sample size could explain this
disagreement. In fact, several explanations may be
suggested to establish a link between BD | and
impulsivity. Psychoactive-substance intake, eating
disorders and unemployment would be more
frequent among BD | patients than among BD 1I
patients, and these factors would also be correlated
to a higher level of impulsivity [18]. Moreover, BD
| patients have significantly higher scores on the
BPRS (Brief Psychiatric Rating Scale, which
evaluates the global functioning of subjects), thus,
suggesting that the alteration in the global
functioning in BD | would be associated with
impulsivity.

BLOOD TESTS AND MOOD-STABILIZERS

Many studies [20] have shown the importance of
determining the concentration levels of Sodium
Valproate and Carbamazepine in the blood given
their narrow therapeutic range (50-100 mg/l for
Sodium  Valproate, and 4-10 mg/l for
Carbamazepine) [21], the significant intra- and
inter-individual variability of their
pharmacokinetics depending on the patient’s age,
his/her physio-pathological condition, and the
numerous drug interactions [5, 22].

Overdose signs could show as soon as the
plasmatic concentrations of the drug exceed the
therapeutic range [21]. These signs include:
consciousness disorder, asthenia, anorexia and
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abdominal pain — due to a liver disease — for

Sodium Valproate; and neuromuscular,
cardiovascular (tachycardia, bradycardia,
hypotension, atrio-ventricular conduction
disorders) and  respiratory  disorders  for

Carbamazepine [23,24]. A retrospective study [25]
about blood-level tests for Sodium Valproate,
Carbamazepine and Phenobarbital, carried out
between April 1995 and April 2015, has shown that
the requests for such blood tests remain low in
comparison with the number of patients on
epileptic drugs. The motives behind these blood-
test requests were mainly the occurrence of adverse
effects and doubts on drug adherence.

However, some studies [5,26] have shown that the
therapeutic monitoring of drugs used in psychiatric
treatments is a vital tool which is used to optimize
them given the variation of the drug metabolism in
the body due to pharmaco-genetic and
environmental factors. For the particular case of
mood-stabilizers, the pharmacological therapeutic
monitoring would be a means to manage their side
effects, to detect over- or under-dosing in the
concentration levels of these substances in the
blood — which could be due to age or caused by
other physiological and/or pathological factors —
and to evaluate patients’ drug adherence [25].

In our study, 80% of the patients had a good
adherence to treatment. Overall, patients’
adherence in bipolar disorders is often insufficient,
thus, leading to mood relapses. The pretexts
spontaneously brought up by the patients to justify
their poor drug adherence concern mainly the lack
of information about the disease and the treatment,
the drug’s sedative effect, its extended effect
duration, the fear of drug dependency, the denial of
the disease, and forgetfulness [27].

Drug adherence could be accessed through blood
tests, even though the latter might be limited by
pharmacokinetic biases and the considerable inter-
individual variability. In our study, the most drug-
adherent patients had the lowest impulsivity scores
compared to the least adherent. This finding has
already been reported by other studies. Impulsivity
would thus be associated with poor drug adherence
[28].

In our study, we assessed the effects of Sodium
Valproate and Carbamazepine on impulsivity.
Several studies have confirmed the anti-impulsive
action of these two antiepileptics [29].

Several hypotheses have been put forward in order
to explain their neurobiological effect on
impulsivity.
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Impulsivity is due to a reduction in serotonin
transmission reflected in the lack of cerebral
serotonin levels in impulsive subjects.

Recent findings show that impulsivity scores may
increase when dopamine acts on the nucleus
accumbens and that it may decrease when it acts on
the orbitofrontal cortex. Other hypotheses now
suggest that the decrease in glutamate transmission
could be involved in impulsivity symptoms,
focusing on the particular role of the pre-frontal
medial cortex [30].

These mood-stabilizers act on the
neurotransmissions that are involved in the
pathogeny of impulsivity. Sodium Valproate
adjusts the transmission of dopamine, serotonin
and glutamate [31]. Carbamazepine is also known
to act on the serotonergic, glutamatergic, and
dopaminergic systems [3].

One meta-analysis [4] carried out in 2011, with the
purpose of evaluating the efficacy of mood-
stabilizers as a treatment for aggressivity and
impulsivity in adult patients, has shown a
significant reduction in these two symptoms among
patients treated with Phenytoin, Lithium and
Carbamazepine but there was no significant
decrease in patients on Valproate or Levetiracetam.
However, many studies included within this meta-
analysis had inclusion and methodological biases.
Some statistical analyses which included only
studies with rigorous methodology have reported
that there was not any significant advantage of one
mood-stabilizer over another when it comes to
aggressivity or impulsivity management [4].

In this study, the variation in the impulsivity score
was inversely proportional to Valproate and
Carbamazepine blood concentration levels.

The studies that investigated the relationship
between blood concentration levels and clinical
response yielded inconsistent results. The study by
Allen et al. [32] that included 374 patients suffering
from BD in the acute phase of mania showed the
existence of a linear link between Valproate serum
concentrations and the therapeutic response, and
that Valproate concentration levels in the blood
should be above 94mg/l for a better response
during a manic episode.

A study by Chbili et al. [33] which included 13
patients on Carbamazepine in clinical remission
showed that the optimal thymo-regulatory action
was reached with Carbamazepine plasma
concentrations of around 7mg/l. several hypotheses
could explain this divergence of results, such as the
heterogeneity of subjects, sample sizes, and dosage
techniques [32, 34].

The link between the average dosages of the
prescribed drugs, blood concentration levels and
anti-impulsive effect has been addressed in
Stanford’s study [34] (Table I11).

In our work, the prescribed dosages were well
above those prescribed in this study. However, the
blood concentration levels reported in both studies
were rather similar.

In Stanford’s study [34], an anti-impulsive action
was reached even with sub-therapeutic threshold
blood concentration levels. Similar results have
also been found in previous studies (31).

The variation found in Sodium Valproate and
Carbamazepine blood concentration levels would
be related to the patient’s genetic profile. Several
studies, one of which is Tunisian, have also come
to the same conclusion [33, 35]

Table I1: the relationship between dosage, serum concentartion of valproate sodium and
carbamazepine and their anti-impulsive effect

Number Number of Mean Mean Serum Serum Comparison of the
of patients take dose of dose of  concentrati concentration effect of Valproate and
patients Carbamazépi Valproate Carba on of of Carbamazepine on the
take ne (mglj) mazépi sodium Carbamazepi impulsive dimension
Valproa ne valproate ne
te (ma/j) (mall) (mall)
Stanfor 7 7 450 750 39,2 4,3 Same effect on
d’s impulsivity but the effect
study of Carbamazepine is
2005 delayed compared to
[34] Valproate
Our 21 9 1547 1044 47 5 5,7 Valproate would be
study, more effective than
2018 Carbamazepine on the

impulsive dimension
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CONCLUSION

Measures aiming at reducing impulsive behavior
among bipolar patients — including the prescription
of mood-stabilizers, psychotherapeutic
management, and the identification of at-risk
patients — could significantly help optimize the
quality of life of BD patients. This study yielded
results that highlight the importance of Sodium
Valproate and Carbamazepine blood test levels
given their narrow therapeutic range, the significant
intra- and inter-individual variability of their
pharmacokinetics, and their extensive drug-drug
interactions. An inversely proportional relationship
between blood concentration levels and impulsivity
scores was found to be much more important for
Sodium  Valproate in  comparison  with
Carbamazepine. The anti-impulsive effect of these
mood-stabilizers could be dependent on the genetic
profile of the patients, which might explain this
discrepancy in the different studies’ results
concerning the link between mood-stabilizer intake
and anti-impulsive effect. To confirm this, further
pharmaco-genetic studies focusing on the anti-
impulsive effect of mood-stabilizers on large
samples have to be carried out.

REFERENCES

[1] Swann AC, Lijffijt M, Lane SD, Steinberg JL, Moeller FG.
Increased trait-like impulsivity and course of illness in bipolar
disorder. Bipolar Disord. mai 2009;11(3):280-288.

[2] Saddichha S, Schuetz C. Is impulsivity in remitted bipolar
disorder a stable trait? A meta-analytic review. Compr
Psychiatry. oct 2014;55(7):1479-1484.

[3] Ayano G. Bipolar Disorders and Carbamazepine:
Pharmacokinetics, Pharmacodynamics, Therapeutic Effects
and Indications of Carbamazepine: Review of Articles. J
Neuropsychopharmacol Ment Health. 2016;1(4).

[4] Jones RM, Arlidge J, Gillham R, Reagu S, van den Bree
M, Taylor PJ. Efficacy of mood stabilisers in the treatment of
impulsive or repetitive aggression: systematic review and
meta-analysis. Br J Psychiatry. févr 2011;198(02):93-98.

[5] Neels HM, Sierens AC, Naelaerts K, Scharpé SL, Hatfield
GM, Lambert WE. Therapeutic drug monitoring of old and
newer anti-epileptic drugs. Clin Chem Lab Med CCLM. 1 janv
2004; 42(11).

[6] Ellouze F, Ghaffari O, Zouari O, Zouari B, M’rad MF.
Validation de la version en arabe dialectal de [I’échelle
d’impulsivité¢ de Barratt, la BIS-11. L’Encéphale. févr
2013;39(1):13-18.

[7]1 Morisky DE, Green LW, Levine DM. Concurrent and
predictive validity of a self-reported measure of medication
adherence. Med Care 1986;24:67-74. 12

[8] Swann AC, Anderson JC, Dougherty DM, Moeller FG.
Measurement of inter-episode impulsivity in bipolar disorder.
Psychiatry Res. mars 2001;101(2):195-197.

[9] Peluso MAM, Hatch JP, Glahn DC, Monkul ES, Sanches
M, Najt P, et al. Trait impulsivity in patients with mood
disorders. J Affect Disord. juin 2007;100(1-3):227-231.

J.I. M. Sfax, N°33; Oct 19 ; 47 - 54

53

[10] Ekinci O, Albayrak Y, Ekinci AE, Caykoylu A.
Relationship of trait impulsivity with clinical presentation in
euthymic bipolar disorder patients. Psychiatry Res. déc
2011;190(2-3):259-264.

[11] Belzeaux R, Boyer L, Mazzola-Pomietto P, Michel P,
Correard N, Aubin V, et al. Adherence to medication is
associated with non-planning impulsivity in euthymic bipolar
disorder patients. J Affect Disord. sept 2015;184:60-66.

[12] Benazzi F. Impulsivity in bipolar-11 disorder: Trait, state,
or both? Eur Psychiatry. oct 2007;22(7):472-478.

[13] Swann AC, Pazzaglia P, Nicholls A, Dougherty DM,
Moeller FG. Impulsivity and phase of illness in bipolar
disorder. J Affect Disord. janv 2003;73(1-2):105-111.

[14] Van Cauwelaert L. Entre agressivité et impulsivité, quelle
est I’influence de la testostérone sur la régulation de nos
comportements sociaux. 2015.

[15] Swann AC, Dougherty DM, Pazzaglia PJ, Pham M,
Moeller FG. Impulsivity: a link between bipolar disorder and
substance abuse. Bipolar Disord. juin 2004;6(3):204-212.

[16] Etain B, Mathieu F, Liquet S, Raust A, Cochet B, Richard
JR, et al. Clinical features associated with trait-impulsiveness
in euthymic bipolar disorder patients. J Affect Disord. janv
2013;144(3):240-247.

[17] Moeller FG, Hasan KM, Steinberg JL, Kramer LA,
Dougherty DM, Santos RM, et al. Reduced Anterior Corpus
Callosum White Matter Integrity is Related to Increased
Impulsivity and Reduced Discriminability in Cocaine-
Dependent  Subjects:  Diffusion ~ Tensor  Imaging.
Neuropsychopharmacology. mars 2005;30(3):610-617.
[18)Jiménez E, Arias B, Castellvi P, Goikolea JM, Rosa AR,
Fafiands L, et al. Impulsivity and functional impairment in
bipolar disorder. J Affect Disord. févr 2012;136(3):491-497.
[19] Dervic K, Garcia-Amador M, Sudol K, Freed P, Brent
DA, Mann JJ, et al. Bipolar | and Il versus unipolar
depression: Clinical differences and impulsivity/aggression
traits. Eur Psychiatry. janv 2015;30(1):106-113.

[20] Stepanova D, Beran RG. The benefits of antiepileptic
drug (AED) blood level monitoring to complement clinical
management of people with epilepsy. Epilepsy Behav. janv
2015;42:7-9.

[21] Hiemke C, Bergemann N, Clement H, Conca A, Deckert
J, Domschke K, et al. Consensus Guidelines for Therapeutic
Drug Monitoring in Neuropsychopharmacology: Update 2017.
Pharmacopsychiatry. janv 2018;51(01/02):9-62.

[22] Bentué-Ferrer D, Tribut O, Verdier M-C. Suivi
thérapeutique pharmacologique du valproate. Thérapie. mai
2010;65(3):233-240.

[23] Millet B, Vanelle J-M. Surveillance des traitements
thymorégulateurs dans le trouble bipolaire. L’Encéphale. aolt
2006;32(4):536-541.

[24] Fernandez A, Dor E, Menard M-L, Askenazy F,
Thummler S. Surdosage en carbamazépine par interaction avec
les psychotropes : a propos de deux cas. Arch Pédiatrie. mai
2015;22(5):536-539.

[25] Serragui S, Zalagh F, Tanani DS, Ouammi L, Moussa LA,
Badrane N, et al. Suivi thérapeutique pharmacologique de trois
médicaments antiépileptiques: retour sur vingt années
d’expérience. Pan Afr Med J . 2016;25.

[26] Aloezos C, Wai JM, Bluth MH, Forman H. Use of the
Clinical Laboratory in Psychiatric Practice. Clin Lab Med. déc
2016;36(4):777-793.

[27] Elloumi H, Mirabel-Sarron C, Zalila H, Boussetta A,
Cheour M. L’observance thérapeutique du patient bipolaire :
étude comparative des propositions de Basco, Rush et
Newman pour I’améliorer. J Thérapie Comport Cogn. juin
2011;21(2):53-57.



J. BEN THABET et al.

[28] Belzeaux R, Correard N, Boyer L, Etain B, Loftus J,
Bellivier F, et al. Depressive residual symptoms are associated
with lower adherence to medication in bipolar patients without
substance use disorder: Results from the FACE-BD cohort. J
Affect Disord. déc 2013;151(3):1009-1015.

[29] Braquehais MD, Ramos-Quiroga JA, Sher L. Impulsivity:
current and future trends in pharmacological treatment. Expert
Rev Neurother. sept 2010;10(9):1367-1369.

[30] Halcomb ME, Gould TD, Grahame NJ. Lithium, but not
Valproate, Reduces Impulsive Choice in the Delay-
Discounting Task in Mice. Neuropsychopharmacology. sept
2013;38(10):1937-1944.

[31] Hollander E, Tracy KA, Swann AC, Coccaro EF,
McElroy SL, Wozniak P, et al. Divalproex in the Treatment of
Impulsive Aggression: Efficacy in Cluster B Personality
Disorders. Neuropsychopharmacology. juin 2003;28(6):1186-
1197.

J.I. M. Sfax, N°33; Oct 19 ; 47 - 54

54

[32] Allen MH, Hirschfeld RM, Wozniak PJ, Baker, Ph.D. JD,
Bowden CL. Linear Relationship of Valproate Serum
Concentration to Response and Optimal Serum Levels for
Acute Mania. Am J Psychiatry. févr 2006;163(2):272-275.

[33] Chbili C, Bannour S, Khlifi S, Ali BBH, Saguem S.
Relationships  between pharmacokinetic parameters  of
carbamazepine and therapeutic response in patients with
bipolar disease. Ann Biol Clin (Paris). 2014.7-8;(4):453-459.
[34] Stanford MS, Helfritz LE, Conklin SM, Villemarette-
Pittman NR, Greve KW, Adams D, et al. A Comparison of
Anticonvulsants in the Treatment of Impulsive Aggression.
Exp Clin Psychopharmacol. 2005;13(1):72-77.

[35] Chen J, Su Q-B, Tao Y-Q, Qin J-M, Zhou Y, Zhou S, et
al. ABCC2 rs2273697 is associated with valproic acid
concentrations in patients with epilepsy on valproic acid
monotherapy. Pharm. 1 mai 2018;73(5):279-282.



