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Nuevos tratamientos para la enfermedad bipolar en niños y adolescentes: aprendiendo de los estudios en adultos

REVIEW

Summary

Introduction. Up to 45% of bipolar patients fail to respond
adequately to or do not tolerate treatment with standard
antimanics (lithium, valproate, carbamazepine, or
olanzapine). Several new potential normothymic and
antimanic treatments are under study. However, there is less
literature available on new treatments for bipolar disorder
in children and adolescents, but many youths with manic
symptoms are treated with mood stabilizers. Our goal was
to review the current literature on alternatives to lithium,
valproate and carbamazepine in the treatment of bipolar
disorder in children, adolescents and adults, focusing on the
potential  uses of these drugs in youth. 

Methods. In a comprehensive computerized and manual
literature search in Medline, we identified articles, abstracts
and book chapters describing new treatments for bipolar
disorder in children, adolescent, and adults. We also
manually searched the abstracts in recent APA, AACAP 
and ECNP Annual Meetings.

Results. There are very few studies on the treatment of
youths with bipolar disorder. The strongest evidence of
antimanic action in this age group is on lithium, valproate,
and recently on olanzapine, and adjunctive risperidone.
Evidence on new antiepileptics and other novel treatments
is very limited or none.

Conclusion. More controlled studies on the treatment 
of children and adolescents with bipolarity are needed.
Lithium, valproate, olanzapine and risperidone are
probably the drugs with more evidence as antimanic
efficacy in children and adolescents, but potential risks 
and benefits of treatment versus no treatment must 
be discussed with parents.

Key words: Bipolar. Mania. Children. Adolescents.
Treatment. Lithium. Valproate. Antipsychotics.

Resumen

Introducción. Hasta un 45% de los pacientes con
enfermedad bipolar no responde adecuadamente o no tolera
el tratamiento con los estabilizadores del humor habituales.
Actualmente se encuentran en estudio varios tratamientos
potenciales con propiedades normotímicas y antimaníacas.
Sin embargo, aun cuando muchos jóvenes con síntomas
maníacos son tratados con estabilizadores del humor, hay
poca literatura disponible respecto a nuevos tratamientos
para la enfermedad bipolar en niños y adolescentes. El
objetivo de este artículo es revisar la literatura disponible
sobre alternativas al litio, valproato y carbamazepina en el
tratamiento de la enfer medad bipolar en niños, adolecentes 
y adultos. 

Método. A través de búsquedas en Medline y manuales
identificamos artículos y capítulos que describían nuevos
tratamientos para la enfermedad bipolar en niños,
adolescentes y adultos. También revisamos manualmente 
los abstracts de las reuniones anuales más recientes 
de la APA, AACAP y ECNP.

Resultados. Hay muy pocos estudios que se refieran al
tratamiento de jóvenes con enfermedad bipolar. Litio,
vaproato y recientemente olanzapina y risperidona
muestran la mayor evidencia de acción antimaníaca en
este grupo en estudios abiertos no controlados. La evidencia
respecto de nuevos antiepilépticos y otros tratamientos
noveles es muy limitada o nula.

Conclusión. Se necesitan más estudios controlados en el
tratamiento de niños y adolescentes con enfermedad
bipolar. Litio, valproato, olanzapina y risperidona son
probablemente los fármacos con más evidencia de eficacia
antimaníaca en niños y adolescentes.

Palabras clave: Bipolar. Manía. Niños. Adolescentes.
Tratamiento. Litio. Valproato. Antipsicóticos.
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INTRODUCTION

Lithium and the antiepileptic drugs va l p roate and car-
bamazepine are effe c t i ve in the treatment of mania, with
60%-70% response rates in adults1. Ve rapamil also seems
to be an effe c t i ve antimanic agent, although no mu l t i c e n-
ter studies are ava i l able up to the present date1. In the ye a r
2000, the atypical antipsychotic agent olanzapine was ap-
p roved by the U.S. Food and Drug Administration (FDA )



for the treatment of acute mania in a highly and ra p i d ly
ch a n ging commercial atmosphere. Up to 45% of the pa-
tients who suffer this disease do not respond to the usual
mood stab i l i z e rs2 or do not tolerate treatment. Furt h e r-
m o re, the action mechanisms of the norm o t hymics are
still being studied. There is considerable interest in the
potential use of other drugs in the treatment of bipolar di-
sease, and there are seve ral recent studies on the potential
b e n e fits of new epilepsy drugs, noval antipsych o t i c s ,
d rugs such as inositol re u p t a ke inhibitors, pro t e i n k i n a s e - C
i n h i b i t o rs (PKC) (such as tamox i fen), and pro c e d u res such
as repeated tra n s c ranial magnetic stimulation (rTMS). Fi-
n a l ly, seve ral drugs (lithium, va l p roate, carbamazepine,
b e t a - bl o cke rs, atypical antipsychotics) are appare n t ly 
e ffe c t i ve in the treatment of some adults with irri t ab i l i t y
and pathological ag gre s s i v i t y3.

H oweve r, in spite of these studies in adult patients, the
existing litera t u re re g a rding new treatments for bipolar di-
sease in ch i l d ren and adolescents is scarc e r. This can be
p a rt i a l ly due to the present controve rsy between ex p e rt s
in relationship even to the existence or non-existence and
to the diagnostic cri t e ria of bipolarity in ch i l d ren and ado-
l e s c e n t s4. In spite of this re l a t i ve lack of data, many ch i l-
d ren and adolescents with mania or «manifo rm symp-
toms» are treated in fact with mood stabilizing dru g s5. How -
eve r, those drugs that have been shown to be effe c t i ve 
in adults are not necessari ly effe c t i ve in ch i l d ren. It is
k n own that tri c y clic antidepressants have not been
s h own to be effe c t i ve compared to a placebo in con-
t rolled trials in ch i l d ren and adolescents with major de-
p ression, which contrasts with its demonstrated effe c t i v i t y
in adults1. The objective of this art i cle is to perfo rm an up-
dated rev i ew of the litera t u re ava i l able re g a rding the 
a l t e rn a t i ves to the use of lithium, va l p roate and carbama-
zepine in the treatment of bipolar disease in ch i l d ren, ado-
lescents and adults, focusing on the potential utility of these
d rugs in the yo u n gest. 

METHOD

Using a Medline and manual search of the litera t u re, we
i d e n t i fied the art i cles, summaries and book ch a p t e rs that
d e s c ribed new treatments for bipolar disease in ch i l d re n ,
adolescents and adults. Furt h e rm o re, we perfo rmed a ma-
nual search of the summaries of the recent annual con-
gresses of the American Psych i a t ric Association (APA ) ,
A m e rican Academy of Child and Adolescent Psych i a t ry
( A ACAP) and the European College of Neuro p s y ch o p h a r-
m a c o l o gy (ECNP). We describe our findings according to
the diffe rent pharm a c o l o gical groups. 

RESULTS

Conventional mood stabilizers: lithium, 
valproate and carbamazepine

In spite of the growing use of mood stabilizing dru g s
s u ch as lithium, carbamazepine and sodium va l p roate in

ch i l d ren and adolescents with bipolar disease, there are
ve ry few controlled, double blind studies on efficacy of
a ny mood stabilizer in ch i l d ren and adolescents with this
d i s e a s e6. A recent study ra n d o m ly assigned 42 out-patients
(mean age = 11 ye a rs; 20 with Bipolar Disease I, and 22
with Bipolar disease II) to 6 weeks of treatment with li-
thium, sodium diva l p roate or carbamazepine. The re s p o n -
se indexes (CGI improves at 1 or 2, or >50% of ch a n ge on
baseline score of the Y-MRS scale) we re: diva l p roate 53%,
lithium 38% and carbamazepine 38% (χ2 = 0.85, p= 0 . 6 0 ) .
T h e re we re no significant diffe rences among the 3
groups, the three mood stab i l i z e rs we re well tolera t e d
and no important side effects we re observe d7. In this
s t u dy, Kowa t ch et al (2000) rev i ewed previous studies
with lithium, va l p roate and carbamazepine, and only
found one double blind study on lithium controlled with
placebo perfo rmed by doctor Geller in 25 adolescents
with bipolar disease and comorbid substance abuse. After
6 weeks, the adolescents treated with lithium showed a
s i g n i ficant decrease in substance abuse and signifi c a n t
i m p rovement in their score on the ge n e ral functioning
scale (GAF)8. 

As far as we know, the study of the Kowa t ch gro u p
(2000) is the last study published on the use of the anti-
c o nv u l s i vants va l p roate and carbamazepine in ch i l d re n
with bipolar disease. We also found 7 previous publ i c a-
tions of non-controlled studies with sodium diva l p roate in
ch i l d ren with bipolar disease: 3 clinical cases9 - 1 1, and 4 se-
ries of cases1 2 - 1 5. The ave rage number of subjects in these
s e ries was 5, and they suggest a wide va riety of re s p o n s e s
to tre a t m e n t7. Analogo u s ly, a recent open study of 2-8 
weeks in 40 bipolar ch i l d ren and adolescents (ages: 7-19)
with manic, hypomanic or mixed episode found a re s-
ponse of 61% to va l p roate (>50% of improvement on the
Young mania scale, Y-MRS). Howeve r, ve ry few part i c i-
pants we re included in the double blind phase for the sta-
tistical analy s i s1 6.

In spite of the efficacy of carbamazepine in adults with
acute mania as second line treatment, this drug has neve r
been studied in a controlled way in ch i l d ren and adoles-
cents with bipolar disease. Most of the art i cles on car-
bamazepine come from ch i l d ren and adolescents with 
attention deficit and hy p e ractivity disorder (ADHD) or 
b e h avior disord e r, some of which also present neuro l o gi c a l
d i s o rd e rs7.

New generation anticonvulsivants

Lamotrigine

Lamotrigine inhibits the release of the excitatory neu-
rotransmitter glutamate. Preliminary studies, most of
them open but also some controlled ones, show the ef-
ficacy of this drug in adults with bipolar disease resistant
to treatment, it presenting antidepressive and mood sta-
bilizer effects17-21. The principal side ef fects of lamotrigi-
ne are nausea, headache, diplopia, vertigo, ataxia and
blurred vision22. Risk of a serious cutaneous reaction
(3%-4% of incidences), including the Steven-Johnson syn-
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drome, associated to the use of lamotrigine is a severe li-
mitation to the potential use of this drug in children and
adolescents with psychiatric disorders. In the United Sta-
tes, the use of lamotrigine is not approved in children
under 16 years of age. Until more data are available, this
drug should not be used in children or adolescents with
mania. In any case, careful documentation should be ma-
de of an important reason to not follow this general gui-
deline, and of previous failures in studies with other sa-
fety drugs23.

Topiramate

The action mechanism of topiramate includes: poten-
tiation of GABA activity, antagonism of the glutamatergi c
receptor and sodium channel bl o ck age2 4. Pre l i m i n a ry data
in open studies in adults suggests the potential efficacy of
t o p i ramate as an antimanic and mood stab i l i z e r / a n t i c y-
cl e r, in the treatment of bipolar disease2 4 - 3 1. Howeve r, so-
me patients treated with topiramate ex p e rience wo rs e-
ning of their psychotic (3%), depre s s i ve (15%) or cogniti-
ve symptoms2 8 , 2 9 , 3 2 or developed manic symptoms for the
fi rst time3 3. To p i ramate is ge n e ra l ly well tolerated in ch i l-
d ren and adolescents with epilepsy and can cause we i g h t
loss in some patients3 4, which can be desirable at times.
P rincipal side effects include ve rt i go, drowsiness, psych o-
motor slow d own, nervousness, paresthesia and ataxia.
T h e re is 1%-2% of nephrolithiasis incidence due to inhibi-
tion of carbonic anhy d ra s e2 2. Unfo rt u n a t e ly, as far as we
k n ow, there are no data on its efficacy in ch i l d ren and ado-
lescents with mania.

Gabapentin

G abapentin is a stru c t u ral analogue of the GABA that
does not interact with GABA re c e p t o rs. It has a similar
s t ru c t u re to that of L-leucine, and interacts with high affi-
nity binding re c e p t o rs associated with the L-leucine-like
amino acid tra n s p o rter (or similar to L-leucine) of the neu-
ronal cell membrane, causing an increase in turn over of in
v i vo GABA3 5. Initial open studies indicated the potential
e fficacy of gabapentin association to other norm o t hy m i c s
as antimanic and mood stabilizing drugs in adults36-39  a n d
adolescents with bipolar disease3 5 , 4 0. Howeve r, contro l l e d
studies that have compared monothera py of gab a p e n t i n
with lithium, lamotri gine and placebo have been negative
up to now2 1 , 4 1. Other studies suggest a potential benefit of
g abapentin in the treatment of anxiety disord e rs4 2, alco-
hol ab s t i n e n c e4 3, cocaine dependence4 4 , 4 5, restless legs
s y n d ro m e4 6 and tri geminal neura l gi a4 7. Gabapentin is ge-
n e ra l ly well tolerated, and has a benign pro file of side ef-
fects and absence of interactions with other drugs. The
ave rage dose in the studies published va ried from 539 to
3,600 mg/day2 2. Three clinical cases published on patients
with epilepsy have described behav i o ral deinhibition or
hypomania in 10 ch i l d ren and one adult, re s p e c t i ve ly,
when gabapentin was associated other antiepileptic
d ru g s4 8 - 5 0.

Tiagabine and vigabatrin

T h e re are alre a dy some studies underway to establ i s h
the potential antimanic effect of the competitive inhibitor
of GABA re u p t a ke, tiag abine in adults5 1. Its principal side
e ffects are ataxia, nervousness, and tre m o r2 2. Howeve r,
we have still not found any studies published on the use
of tiag abine in mood disord e rs. The pre l i m i n a ry results of
the use of vigab a t rin have not been positive up to now5 1.
Up to 10% of the patients in the studies of treatment with
v i g ab a t rin develop affe c t i ve symptoms such as agi t a t i o n ,
i rri t ab i l i t y, and depre s s i o n2 2.

In summary, there is ve ry little data ava i l able on the use
of the new anticonvulsants gabapentin, topiramate, tiag a-
bine and vigab a t rin in ch i l d ren and adolescents with ma-
nia. After the pre l i m i n a ry findings in adults, there is ve ry
little evidence on the potential use of gabapentin in ch i l-
d ren and adolescents with bipolar disease at present. The
use of topiramate as an antimanic agent in ch i l d ren and
adolescents has not been examined up to now and the
use of lamotri gine in this group is ve ry limited, gi ven the
high incidence of skin rashes, so that its use is ge n e ra l ly
not recommended or is advised against. There are no da-
ta in any age group on the use of tiag abine and vigab a t ri n
in mood disord e rs. In spite of the increase of clinical use
of lithium, va l p roate and carbamazepine, controlled stu-
dies on the use of these drugs in ch i l d ren with mania are
n e c e s s a ry.

Clozapine and other atypical antipsychotics

Traditional or «typical» antipsychotics (D2 dopaniner-
gic agonists) are effe c t i ve in the treatment of acute mania
and also prevent re c u rrence of bipolar disease episodes.
H oweve r, due to the risk of tard i ve dyskinesia and ex-
t ra py ramidal symptoms, they are considered a second line
t re a t m e n t5 2. 

Clozapine

Clozapine has a minimum or null risk of tard i ve dy s k i-
nesia and it is effe c t i ve in the treatment of acute mania
(with or without psychotic symptoms) as well as in the
p ro p hylaxis of bipolar re c u rrences (mood stabilizing ef-
fect). One clinical case has been published on a 13 ye a r
old child with re f ra c t o ry bipolar disease and obsessive
c o m p u l s i ve disorder who responded to a combination of
clozapine, cl o m i p ramine and lithium5 3. 

H oweve r, gi ven the risk of agra nulocytosis associated
to clozapine (1% incidence), similar atypical antipsych o t i c
d rugs have been developed but without this potentially
fatal side effect. In 1998, To ren et al rev i ewed the cl i n i c a l
ex p e rience published with atypical antipsychotics in ch i l-
d ren and adolescents with any disorder (MedLine 1974-
1998). These authors found 5 double blind placebo con-
t rolled studies (n = 105), 24 open clinical trials (n = 3 8 7 ) ,
and 33 series of cases (n =115), that provided data re g a r-
ding the use of clozapine, ri s p e ridone, olanzapine, sulpi-
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ride, tiapride, amisulpiride, re m ox i p ride and clotiapine in
ch i l d ren and adolescents. Some of these drugs, especially
clozapine, ri s p e ridone and olanzapine, we re shown to be
e ffe c t i ve in the treatment of sch i z o p h renia, bipolar disea-
se, and ge n e ralized disord e rs of the development of the
autistic spectrum. Howeve r, they only found 3 studies of
cases of clozapine (n = 12), 2 of ri s p e ridone (n = 12) and
one case of colanzapine (n=2) in ch i l d ren with mood di-
s o rd e r5 4. 

Olanzapine

Olanzapine has a profile of affinity to receptors simi-
lar to that of clozapine and a better profile of side ef-
fects. It has been approved in the United States (2000)
for the treatment of acute mania55,56. Preliminary open
studies indicate the efficacy of olanzapine in the treat-
ment of acute mania in adolescents57-59. In these three cli-
nical cases (n = 33; ages 5-17 years), the response rate
was «pronounced», 61%, and 71%, respectively, and the
dose varied from 2.5 to 20 mg/day. The principal side ef-
fects we re sedation and weight increase, howeve r, these
studies did not re p o rt ex t ra py ramidal side effects. The Fra-
zier study (2000) found a significant ave rage ch a n ge, fro m
the baseline to the end point, in the Y-MRS of  -19 + 9 
( p<0.001). Howeve r, another series of cases in 5 hospitali-
zed ch i l d ren (ages 6 to 11 ye a rs) with diffe rent diag n o s e s
(bipolar disease, non-specified psychosis, sch i z o p h re n i a
and ADHD) showed improvement in three patients, but
the treatment with olanzapine was interrupted in the 
5 ch i l d ren within the fi rst 6 weeks of treatment due to 
a d ve rse effects or lack of cl i n i c a l ly significant re s p o n s e .
The ave rage duration of the treatment with olanzapine
was 32 days (ra n ge 2 to 7 weeks) and the ave rage dose
was 7.5 mg/day (ra n ge=2.5-10 mg/day )6 0.

Risperidone

R i s p e ridone also has a low potential risk of tard i ve dy s-
kinesia, however (as with olanzapine), it is not as effe c t i-
ve as clozapine in the treatment of resistant sch i z o p h re-
nia. Since ri s p e ridone has fewer side effects than halope-
ridol, including fewer negative effects on cognition, some
c o n t rolled studies on ri s p e ridone are pre s e n t ly being 
c a rried out in the treatment of mania. There are seve ral 
cases published that describe the efficacy of ri s p e ridone in
a cute mania and rapid cycling in adults, when this drug has
been used as thera py associated to a mood stab i l i z e r6 1 - 6 4.
H oweve r, there are also cases that re p o rt wo rsening of the
manic symptoms with treatment with ri s p e ri d o n e5 6 , 6 5. In
a recent open study, ri s p e ridone was administered to 26
subjects (24 ch i l d ren: 19 with borderline IQ and 5 with
mild mental re t a rdation) from 10 to 18 ye a rs of age, who
we re hospitalized for treatment of a psych i a t ric disord e r
associated to ag gre s s i ve behav i o r. The ri s p e ridone doses
va ried from 0.5 to 4 mg, for period of 2 to 12 months.
Fo u rteen (54%) of the 26 patients presented a marked 
reduction in ag gre s s i v i t y, and 10 subjects presented a 

m o d e rate one. The principal side effects re p o rted we re
weight increase in 2 subjects and sedation in 7 ch i l d re n
who re q u i red dose reduction. These results suggest that
ri s p e ridone can be useful in the treatment of seve re ag-
gre s s i ve behavior in ch i l d ren and adolescents6 6. A re -
t ro s p e c t i ve rev i ew of the clinical histories of out-patients
( n=28, ave rage ± SD of age, 10.4±3.8 ye a rs) with bipolar
d i s o rder (25 mixed and 3 hypomanic) treated with ri s p e-
ridone (ave rage ± SD dose = 1 . 7 ± 1.3 mg/day; dura t i o n :
6 . 1 ± 8.5 months) found improvement in the ag gre s s i ve
and manic symptoms in 82% of the ch i l d ren and in the
p s y chotic symptoms in 69% of the patients. To define im-
p rovement (robust), an improvement of the CGI ≤ 2 (suf-
ficient or mu ch improvement) was used. The authors con-
cluded that, even though it was limited due to its re t ro s-
p e c t i ve nature, this study suggests that ri s p e ridone can be
e ffe c t i ve in the treatment of youths with acute mania6 7.

In another open trial, ri s p e ridone was administered 
to a cl i n i c a l ly hetero geneous group of 11 ch i l d ren and
adolescents (age ra n ge 5.5-16 ye a rs, ave rage 9.8 ye a rs )
with affe c t i ve symptoms (most suggesting bipolar disease),
ag gre s s i ve and violent behav i o r, and pronounced manage -
ment pro blems. These patients had responded inadequa-
t e ly to other norm o t hymic drugs. In our sample of out-
patients 8 (73%) of 11 ch i l d ren seemed to present thera-
peutic response with ri s p e ridone. The ri s p e ridone doses
we re low (0.75-2.5 mg/day) and the clinical responses we-
re sometimes observed at a few days of receiving the me-
dication. In 7 of 8 ch i l d ren, improvement was judged to
be moderate to important. The principal side effects re-
p o rted we re sedation and weight increase. Seven (87.5%)
of the eight re s p o n d e rs we re taking another concomitant
d rug (4 of them we re receiving mood stab i l i z e rs) in sub-
t h e rapeutic doses. These pre l i m i n a ry findings suggest that
ri s p e ridone (as monothera py or associated thera py) can
be useful in the treatment of ch i l d ren and adolescents
with mood disord e rs (especially subthreshold bipolar di-
sease) and with ag gre s s i ve behav i o r6 8. 

A re t ro s p e c t i ve rev i ew of the clinical histories in 38
ch i l d ren and adolescents (ages 5-17 ye a rs) with diffe re n t
p s y ch i a t ric disord e rs treated with ri s p e ridone (mean tre a t -
ment duration: 15 months; mean dose: 2.5 mg/day) fo u n d
no significant ab n o rmalities in the hepatic enzymes, sug-
gesting that ri s p e ridone in short term treatment does not
a ffect the hepatic function in ch i l d ren and adolescents.
H oweve r, pro s p e c t i ve studies on a large scale are neces-
s a ry to confi rm these fi n d i n g s6 9. 

Quetiapine

Although there are still no controlled studies with
quetiapine, there are some studies that describe the use
of quetiapine in adults with treatment resistant mania,
with low risk of extrapyramidal symptoms70,71. An open
study (n = 10) of adolescents with schizoaffective disor-
der (n = 7) and bipolar disorder with psychotic symp-
toms (n = 3) showed dose dependent pharmacokinetics,
absence of serious adverse events and of extrapyramidal
symptoms (the most common side effects were insom-
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nia and orthostatic hypotension) and improvement in
positive and negative symptoms, BPRS (Brief  Psychia -
tric Rating Scale) and CGI. This study was not designed
to evaluate improvement of manic symptoms72. There is
one clinical case published of a 9 year old girl with ma-
nia and psychotic symptoms, treated satisfactorily with a
combination of quetiapine (450 mg/day) with valproate,
after not responding to multiple combinations of mood
stabilizers and antipsychotic agents73.

Ziprasidone

In a recent 3 week double blind study, ziprasidone wa s
m o re effe c t i ve than placebo in acute mania in adults7 4, ho-
wever there are no studies in ch i l d ren or adolescents with
m a n i a .

In summary, atypical antipsychotic agents are used in
the treatment of bipolar disease, ge n e ra l ly in acute episo-
des of mania. There are some data re g a rding the potential
use of olanzapine and ri s p e ridone in the treatment of ma-
nia in ch i l d ren and adolescents, with a tolerable pro file of
side effects. Use of ri s p e ridone added to mood stab i l i z e r
t reatment is well tolerated and effe c t i ve in re l i eving manic
symptoms in adolescents5 6. These drugs are well tolera t e d
and seem to also be effe c t i ve in depre s s i ve episodes. Ho-
weve r, cases of tard i ve dyskinesia or dystonia induced by
atypical antipsychotics and also cases of tard i ve dy s k i n e s i a
that have improved with the use of atypical antipsych o-
tics have been descri b e d5 6 , 7 5. To use these drugs in ch i l-
d ren, we should consider the potential endocrine ri s k s
( weight gain, prolactin increase) and neuro l o gical ones
( ex t ra py ramidal symptoms, tard i ve dyskinesia) with the
potential benefits of the treatment and also the risk asso-
ciated to no treatment (suicide, hospitalization, etc.).

Future treatments for bipolar disease in adults

Although we have not found data published re g a rd i n g
the use of the fo l l owing drugs in ch i l d ren and adolescents
with bipolar disease, howeve r, we bri e fly rev i ew the pre-
l i m i n a ry findings in this growing area of investigation in
adults with bipolar disease, since it is a potential area fo r
better know l e d ge on this disease in all the age groups. 

Transcranial magnetic stimulation (rTMS)

E l e c t ro c o nv u l s i ve thera py (ECT) is effe c t i ve in the tre a t -
ment of mania and depre s s i o n7 6. Given the similar pro-
p e rties of ECT and rTMS, there are pre l i m i n a ry studies of
rTMS in the treatment of mania. Recent studies show that
the stimulation of the right pre f rontal cort ex by rTMS has
antimanic pro p e rties with a duration of 14 days after 10
t reatments. Left pre f rontal cortical stimulation pro d u c e s
an antidepre s s i ve effect. Pa ra m e t e rs such as frequency of
m agnetic stimulus, its intensity and site are still under
s t u dy. The adva n t ages over ECT are that the rTMS has no
e n d o c rine or cognitive side effects and does not re q u i re

ge n e ral anesthesia. Given these adva n t ages, maintenance
t reatment with rTMS is pro b ably pre fe rable to maintenan-
ce ECT5 1. We found only one study that described the cl i-
nical case of a 28 year old female patient with bipolar de-
p ression who did not present clinical response accord i n g
to the Hamilton scale for depression, after 10 sessions of
rTMS on the right dors o l a t e ral pre f rontal cort ex7 7.

Inositol reuptake inhibitors

Inositol is a polyol with a key role in the phosphoino-
sitol-phosphate (PIP) cycle. The PIP cycle is the ori gin of
t wo important second messenge rs: IP3, re s p o n s i ble fo r
p roducing an increase of free calcium in the cytosol, and
DAG that activates the proteinkinase-G (PKG). These se-
cond messenge rs are important in the function of the ch o-
l i n e rgic (mu s c a rinic), nora d re n e rgic (αl), sero t o n e rgic 
(5-HT2a and 5-HT2c) re c e p t o rs, and in other neuro t ra n s-
mitter systems. In the PIP cycle, the enzymatic degra d a t i o n
of IP3 is inhibited by lithium, reducing the ava i l ability of
i n t racellular inositol and thus reducing the ability of the
cell to react to the effect of the interaction between 
the neuro t ra n s m i t t e rs and their re c e p t o rs. Depletion of the
inositol levels by inhibition of the PIP cycle is the pre s e n t
hypothesis on the therapeutic effect of lithium in mood
d i s o rd e rs7 8. Based on the hypothesis of depletion of inosi-
tol by lithium the efficacy of the inositol re u p t a ke inhibi-
t o rs (L-fucose and nordidemnin) is under study in adults
with mood disord e rs. Pre l i m i n a ry results show that these
d rugs strengthen the action of lithium and can be useful
in adults who are non-responding or part i a l ly re s p o n d i n g
to lithium, howeve r, up to now, there are no studies in
ch i l d ren and adolescents7 8 , 7 9.

Proteinkinase-C inhibitors (PKC)

Recent studies on the antimanic action mechanism of
lithium and va l p roate indicate that lithium (via re d u c t i o n
of inositol) and va l p roate also inhibit the action of PKC.
Lithium and va l p roate affect the PKC action in the ge n e
a c t i vation in the DNA through this inhibition of PKC. Ta-
m ox i fen is a drug used in the treatment of hormone de-
pendent breast cancer, with an antiestro gen action based
on the competitive binding to estro gen re c e p t o rs. Ta m o-
x i fen is a potent inhibitor of PKC, and pre l i m i n a ry studies
indicate that it has an antimanic action in adults. In the fu-
t u re, the PKC inhibitors can be useful in the treatment of
bipolar disease, howeve r, there are no studies publ i s h e d
in ch i l d ren and adolescents7 9 , 8 0. 

Omega-3 fatty acids

T h e re is considerable interest in this field after the pre-
l i m i n a ry double blind placebo controlled study with ome-
ga-3 fatty acids in the treatment of adults with bipolar di-
sease that was positive8 1, however we have not found any
data re g a rding this treatment in adolescents and ch i l d ren. 
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CONCLUSIONS

L i t e ra t u re on bipolar disease treatment in ch i l d ren is
s c a rce. Even the use of traditional mood stab i l i z e rs such as
lithium, va l p roate, carbamazepine and classic antipsych o-
tics is not based on controlled studies up to the pre s e n t
date. Pre s e n t ly, the drugs having the most ava i l able data
s u p p o rting their antimanic effect in ch i l d ren are lithium
and va l p roate. Furt h e rm o re, data are emerging in re l a-
tionship to the role of new atypical antipsychotics such as
ri s p e ridone, olanzapine, and pro b ably quetiapine in the
t reatment of mania in ch i l d ren or adolescents. There are
no data up to now re g a rding ziprasidone in young people
with mania. Regarding new epilepsy drugs, there are only
some art i cles on the use of gabapentin in this population,
h oweve r, due to its poor results in adults, gabapentin will
p ro b ably remain as an associated treatment and not mo-
n o t h e ra py in any case. There are no data re g a rding the use
of topiramate in ch i l d ren with bipolar disease and the use
of lamotri gine is ve ry limited gi ven its potential risk of
rash and Steve n s - Jo h n s o n ’s Syndrome. The rTMS, inositol
re u p t a ke inhibitors and PKC inhibitors are still being stu-
died and can re p resent a new era in the treatment of bi-
polar disease due to their intervention on specific intra-
cellular targe t s .

As always, we should be careful in the use of new dru g s
in ch i l d ren and consider the potential risks of undesire d
e ffects in relationship to the risks of traditional tre a t m e n t s
and the risk of not treating the child. It is essential to dis-
cuss these risks and benefits with the parents so that they
can gi ve their info rmed consent for the treatment. Fi n a l ly,
it is clear that more controlled studies on the pharm a c o-
l o gical treatment of ch i l d ren and adolescents  with bipo-
lar disease are needed.
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