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Abstract

We review preclinical and clinical evidences strongly
suggesting that memantine, an old drug currently
approved for Alzheimer’s dementia, is an effective
treatment for acute mania and for the prevention of
manic/hypomanic and depressive recurrences of manic-
depressive illness. Lithium remains the first line for the
treatment and prophylaxis of bipolar disorders, but
currently available treatment alternatives for lithium
resistant patients are of limited and/or questionable
efficacy. Thus, research and development of more
effective mood stabilizer drugs is a leading challenge for
modern psychopharmacology. We have demonstrated that
21 d administration of imipramine causes a behavioural
syndrome similar to a cycle of bipolar disorder, /.e.,
a mania followed by a depression, in rats. Indeed,
such treatment causes a behavioural supersensitivity
to dopamine D2 receptor agonists associated with
an increase sexual activity and aggressivity (mania).
The dopamine receptor sensitization is followed, after
imipramine discontinuation, by an opposite phenomenon
(dopamine receptor desensitization) and an increased
immobility time (depression) in the forced swimming
test of depression. Memantine blocks the development
of the supersensitivity and the ensuing desensitization
associated with the depressive like behavior. On the
basis of these observations we have suggested the use
of memantine in the treatment of mania and in the
prophylaxis of bipolar disorders. To test this hypothesis
we performed several naturalistic studies that showed an
acute antimanic effect and a long-lasting and progressive
mood-stabilizing action (at least 3 years), without
clinically relevant side effects. To confirm the observations
of our naturalistic trials we are now performing a
randomized controlled clinical trial. Finally we described
the studies reporting the efficacy of memantine in manic-
like symptoms occurring in psychiatric disorders other
than bipolar. Limitations: A randomized controlled clinical
trial is needed to confirm our naturalistic observations.
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Conclusion: We believe that this review presents enough
pharmacological and clinical information to consider the
administration of memantine in the treatment of bipolar
disorders that no respond to standard mood stabilizers.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Memantine, blocks the development of the
supersensitivity of dopamine receptors caused by
antidepressants and the ensuing desensitization
associated with the depressive like behavior. On the
basis of these observations we have suggested the
use of memantine in the treatment of mania and
in the prophylaxis of bipolar disorders. To test this
hypothesis we performed several naturalistic studies
that showed an acute antimanic effect and a long-
lasting and progressive mood-stabilizing action (at least
3 years), without clinically relevant side effects. To
confirm the observations of our naturalistic trials we are
now performing a randomized controlled clinical trial.
Finally we described the studies reporting the efficacy
of memantine in manic-like symptoms occurring in
psychiatric disorders other than bipolar.

Serra G, Demontis F, Serra F, De Chiara L, Spoto A, Girardi
P, Vidotto G, Serra G. Memantine: New prospective in bipolar
disorder treatment. World J Psychiatr 2014; 4(4): 80-90
Available from: URL: http://www.wjgnet.com/2220-3206/full/
v4/i4/80.htm DOI: http://dx.doi.org/10.5498/wjp.v4.i4.80

INTRODUCTION

Mood disorders are one of the leading causes of morbidity,
disability and premature mortality contributing for about
50% of the non-fatal burden of mental disorders®. Bipolar
disorder (BD) has a lifetime prevalence of approximately

5%. Eighty-three percent of BD cases are classified as
>5[3]

“seriously severe” and 17.1% as “moderately severe
Prophylaxis of manic-depressive illness aimed at
preventing recurrences of the vatious phases is a leading
clinical and research challenge for contemporary psycho-
pharmacotherapy. With the exception of lithium, it
has been difficult to find robust evidences for effective
and long-term mood-stabilization in patients with
bipolar disorder treated with currently approved mood-
stabilizers such as lamotrigine, aripiprazole, olanzapine
and quetiapinem. Most antipsychotic drugs and the
anticonvulsants carbamazepine and valproate, are currently
used for acute manic or mixed-states but lack regulatory
approval for long-term prophylaxis. Antidepressants lack
evidence of substantial long-term preventive effects™,
All of these treatments, as well as others sometimes
used on an empirical or “off-label” basis, appear to
remain incompletely effective, alone or in combinations
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and patients with bipolar disorder remain unwell in
approximately half of their time even with currently
available treatments™”. Moreover, approximately three-
quarters of this unresolved morbidity is depressive,
dysthymic, or dysphoric”’”.

These considerations highlight the urgent need for
more effective treatments that can provide long-term
protective effects in patients with bipolar disorder,
especially for depressive phases of the disorder that are
closely associated with disability, substance abuse, and
premature mortality.

MEMANTINE

Memantine is a NMDA receptor blocker in clinical use
since 1982. Its pharmacological profile is well known and
has been extensively described®™".

DOPAMINE AND THE NEUROBIOLOGY

OF BIPOLAR DISORDER

In 1965 Schildkraut'"” proposed the first neurobiological
hypothesis of depression, suggesting that depression
could be due to a dysregulation of serotonin and
noradrenaline function, but not dopamine.

The first observation suggestive of an involvement of
dopamine in the mechanism of action of antidepressants
and in the pathogenesis of mood disorders has been
reported by Serra e ™. A great deal of pharmacological
evidence and clinical observations, confirming the important
role of dopamine in the therapeutic effect of antidepressants
and in the pathogenesis of mood disorders, has been
reported in the last decades” ™.

Moreover, a large body of clinical evidences has been
accumulated indicating that antidepressant treatments can
induce episodes of mania/hypomania, not only in bipolar
but also in unipolar patientsm’m. In a recent meta-analytic
review Tondo e a/”” reported a rate of antidepressant-
induced switching of 12.5%.

Early reports of a possible link between this effect
of antidepressants and the induction of a rapid cycling
course of bipolar disorders were made by Kukopulos
et al” and Wehr et a/*”. The term rapid-cycling bipolar
disorder was coined by Dunner ¢z o/ in 1974 to identify
lithium non-responders (further research has confirmed
that rapid cycling is a factor of poor prognosis).
Although some controversies exist™ ', it is now accepted
that antidepressants can induce mania/ hypomanjalzs] and
rapid-cycling bipolar disorder™. In keeping with these
observations Ghaemi®” suggests viewing antidepressants
as “mood destabilizers”. Since 1990 we and other groups
re-evaluated the effect of chronic antidepressants on
dopamine receptor sensitivity and observed that chronic
antidepressant treatments sensitize dopamine D2 receptors
sclectively in the dopaminergic reward system, supporting
the hypothesis that an increase activity of this system
could underlying both the therapeutic effect and the

ability to cause mania/hypomania of antidepressants” ",
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Thus, the dopamine receptor sensitization induced
by antidepressant should be considered a useful animal
model of mania. In fact, it fulfils the McKinney e¢# al™
criteria to validate 2 human mental disorder animal model:
it resembles the condition it models in its aetiology,
biochemistry, symptomatology and treatment. The model
is induced by the same treatment that can induce mania
in humans, is associated with an increase dopaminergic
transmission and, like other models of mania, with an
increase protein kinase C (PKC) activity™, which appear
to be associated with mania. The animal behaviour
showed an increase sexual activity™* and aggressivity
(unpublished results), manic symptoms that can be easy
observed also in rats. Finally it is sensitive to treatments
that seem to have an antimanic effect in humans.

ANTIDEPRESSANTS INDUCE A
“BIPOLAR-LIKE” BEHAVIOR

According with clinical observations™ D’Aquila ez al*™
recently reported that the supersensitivity of dopamine
receptors induced by antidepressants is followed, after

4 wk of imipramine discontinuation, by a reduced
sensitivity of these receptors and a behavioural syndrome
that mimics depression in humans.

Antidepressant induced manic episodes in humans
and dopamine receptor sensitization should be considered
not a mere iatrogenic phenomenon but the intensification

[38:41,49,50]

of a spontaneous underlying hypomanic process. In fact,
the conversion from unipolar to bipolar course induced
by antidepressants persists also after the discontinuation
of antidepressant treatment, suggesting that these drugs
anticipate a natural phenomenon.

FAILURE OF LITHIUM,
CARBAMAZEPINE AND VALPROATE
TO PREVENT DOPAMINE D2 RECEPTOR
SENSITIZATION
25

As observed in numerous studies in humans for mania™”,

we observed that cutrently used mood-stabilizers does
not block the behavioural supersensitivity to quinpirole
induced by antidepressants in rats” 7,

THE ROLE OF NMIDA GLUTAMATE
RECEPTORS IN THE SENSITIZATION
PHENOMENON AND ANIMAL MODELS
OF MANIA

The stimulation of the NMDA glutamate receptor is
required in the reverse tolerance (or sensitization) to

psychostimulants that results in manic-like behaviors in
animals and humans, particulatly for amphetami e

. 60 . 61-64 . 5,66
rnethylphemdate[ | cocaine!™ ", apornorphme[6 % and

. . . 67,68 . . 69 . 70,71
other dopamine mimetics’®™™, nicotine!™, morphlne[ 7
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1[72—741 [58,75]

and ethano , and some kind of stress

Incidentally, it is worthy to recall that the sensitization
(also called reverse tolerance) to psychostimulants
(amphetamine-cocaine) result in manic-like behaviors in
animals and in manic-like syndromes in humans (indeed,
the so called “amphetamine psychosis” considered for a
long time as “paranoid schizophrenia”, can be considered,
according with the more recent nosography, a manic

episode with psychotic symptoms).

ANTIDEPRESSANT-INDUCED DOPAMINE
D2 RECEPTOR SENSITIZATION REQUIRES
NMDA RECEPTOR STIMULATION

The effects of antidepressant treatments on dopamine
receptors are antagonized by MK-801, a non competitive
NMDA receptor blocker!*" suggesting that such
phenomenon is mediated by NMDA receptor stimulation.

These findings led to hypothesize that the blockade
of NMDA receptor could be effective in the treatment
of mania and in the prevention of the recurrences of
bipolar disorder™.

MEMANTINE FOR BIPOLAR DISORDER:
PHARMACOLOGICAL RATIONALE

Memantine prevents not only, like MK-801, the increased
sensitivity to the selective Dopamine D2 receptor stimulants
observed after 21 d of imipramine administration, but also
the following desensitization and the associated depressive-
like behaviot™. A reduction of manic-like behaviour in
animals has been observed also by Gao e al"".

Moreover, Memantine, among the NMDA receptor
blockers, posses the unique ability to prevent the excitotoxic
effect of glutamate NMDA receptor stimulation without
interfere with the normal synaptic activity. Indeed, by
blocking the extracellular NMDA receptor without
affecting those inside the synapse, memantine antagonizes

the excitotoxic effect due to the excessive stimulation of the
NMDA receptor, preserving the normal synaptic function.
This effect results in a very potent neurotrophic action
and makes memantine the most promising neurotrophic
drug[gzl.

Thus, memantine may act as antimanic and mood-
stabilizer by: (1) Preventing dopamine receptor sensitization
(mania) and the ensuing desensitization (depression); and
(2) Blocking extracellular NMDA receptors. The NMDA
receptor blockage should not only suppress mania but
also prevent the excitotoxic effect due to their excessive

B and, as a result, the

stimulation associated with mania
cellular loss and/or atrophy, which seems to undetlying the
depressive phase of the disorder™

The prevention of neurodegeneration, the increased
expression of neurotrophic factors and the promotion of
adult neurogenesis are considered to play a key role in the
clinical effect of lithium, the gold standard antimanic and

mood-stabilizer drugs.
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Interestingly, memantine and lithium share a number
of pharmacological actions at different physiological
levels, that today are considered important targets (such

. . . (85,86
as neuroprotectlve/ neurotrophic action®*!

of neurogenesis[%], increased brain-derived neurotrophic
factor”®” Inhibition of PKC™ and glycogen synthase
kinase—B[Sg]) for the development of antimanic and mood-
stabilizing drugs. A detailed description of the shared

pharmacological effects of lithium and memantine is

, promotion

beyond the aim of this review.

On the basis of the latter observation it may be
suggested that lithium and memantine might have a
synergistic effect. Thus, we are planning a randomized,
controlled clinical trial to confirm the efficacy, safety and
tolerability of the combination of lithium and memantine
in bipolar patients resistant to lithium prophylaxis.

Our hypothesis is in contrast with the prevalent idea that
suggest the NMDA receptor antagonist as anﬁdepressantm,
Ze., having an acute antidepressant effect. However, we
recently found that memantine failed to reduce immobility
time in the forced swimming test after chronic treatment,

#0125 observed with

and to sensitize dopamine receptors
virtually all antidepressant treatments.

On the other hand, clinical studies aimed at evaluate
the possible acute antidepressant effect of memantine

have provided contrasting/negative results" "2,

MEMANTINE IN TREATMENT-RESISTANT
BIPOLAR DISORDER: CLINICAL
EVIDENCES

Growing evidences show that memantine might be effective
at preventing recurrences of both phases of bipolar

disorder and in reducing the manic-like symptomatology
associated with several neurological and psychiatric

.. 11,12,91
conditions!'

|, Memantine monotherapy was reported
to show evidence of antimanic effects at well-tolerated
daily doses (20-50 mg) in a three-week open-label trial in
33 acutely manic patientswz]. Our group found suggestive
evidence of mood-stabilizing actions in 40 BD patients
in two unblinded, 6 and 12-mo open label trials when
memantine was added to stable, ongoing but inadequately

effective treatments'

P9 Memantine as a monotherapy

also has been reported to show beneficial effects in a few

individual patients with bipolar disorder, including after
[95-98]

. Another short-

term study found memantine to be more effective than

discontinuation of lithium treatment

placebo when added to lamotrigine for four weeks to
treat acute bipolar depression in a randomized, controlled
trial, but this effect was no longer significant at 8 wk™. A
recent 12-wk trial found little overall difference in effects
of small doses of memantine (5 mg/d; 7 = 62) zs placebo
added to valproate in bipolar I disorder patients for 12
wk!". Finally, we just reported the results of a three-year
naturalistic study of adding memantine to 30 treatment-
resistant bipolar patients[gl]. In this study memantine
showed a long-term and progressive ability to prevent
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depressive and mania/hypomania recurrences, in patients
who had been resistant to standard treatments for more
than 3 years. Memantine decreases the duration of illness,
the duration of new episodes, recurrence frequency and
symptomatology severity.

Finally, it has been recently reported that memantine
improves cognitive dysfunctions and increases hippocampal
volume in euthymic bipolar patients"”".

MEMANTINE IN “MANIC SYMPTOMS"”
IN PSYCHIATRIC SYNDROMES
OTHER THAN BIPOLAR DISORDER:
USE OF FORMAL PSYCHOLOGICAL
ASSESSMENT

Mood symptoms, irritability, aggressiveness and abnormal

manic-like behaviors are widely presented among juvenile
and adult patients suffering from diverse neurological and
psychiatric disorders"”. These category of symptoms are
often the main cause for disability, unresolved morbidity
and stress for care-givers' .

To review the clinical reports on the effect of memantine
in manic symptoms in psychiatric syndromes other than
bipolar disorder, we use a new methodological approach:
Formal Psychological Assessment (FPA)"'™; From a
theoretical-mathematical perspective, FPA jointly applies two
theories from mathematical psychology: The Knowledge
Spaces Theory (KST)""'*™ and in the Formal Concept
Analysis (FCA)" ™",

The FPA provides a strong methodological approach
based on the construction of a Boolean matrix that relates
the so-called objects and attributes. The objects, from a
psychological point of view, may be or the items of one
or more questionnaires, or a set of clinical disorders. The
attributes, which describe them, generally correspond
to the decomposition of the diagnostic criteria of a
particular clinical disorder. All this can derive from both
the diagnostic and statistical manual of mental disorders-5
(DSM-5) and/or representative theoties and review of the
literature about it.

The procedure that characterizes it consents to give a
great help in overcoming the problems of the traditional
assessment in various ways. First of all, allows relating the
items of a questionnaitre to the diagnostic critetia of the
disorder it investigates, and then go to see the strengths
and weaknesses of both questionnaires and diagnostic
criteria of a specific disorder. A second important use
of FPA is the construction of new tools for clinical
evaluation in an adaptive and effective way. The formal
details of FPA are beyond the aims of this paper and
can be found in the cited papers about KST, FCA and
especially FPA. Third, the FPA gives the possibility to
compare all the symptoms of a specific disorder with
other disorders, and it help both in differential diagnoses
and in the selection of pharmacological therapies that are
going to affect not only on the disorder in its entirety but

December 22,2014 | Volume 4 | Issue4 |



Serra G et al. Memantine for bipolar disorder

X X X W-a
X X €v-d

X X X X X w-a
X X X X X 5-da
X X 07-a

X 6¢-d
8¢-d

Led

9¢-d

X ge-d
X X X X ¥e-a
X X X X ce-d
X X X ze-d
X X X X 1e-d
X X X 0¢c-a
% % 6c-d

% % 8¢-a

X X X X X X X X X X X X Yraal
X X X X 9z-d
X X eralet

X vea

» €a

ca

X jrael

X X X 0z-a

X X X X X X 61-d

x x 81-d
x £1-a

x 91-d

q1-d

yi-a

¢r-d

cl-a

11-a

x or-a
6-d

8-d

£-d

X X X X Y X X X X X X 9-d
x eyl

7-d

x ¢d

X X X X X X -a

X X X X

X X X X

X X X X
X X X X

K X X X X X X X

x
X X X x X
X X X X
X X X X

X X X X X X X X 1-a
SISPIOSIP [eDIUT]D Y10

SeV  ¥ZV  £2V T2V 1TV 0%V 6IV 8LV LIV 9IV SIV ¥IV LIV 21V LIV OlV &V 8V LY v 14 v £V (44 134 «— 9posida diuepy

SI3pJOSIp dypads J3YIo pue dposidy diuey JO BLIILD dNIsouSelp Y3 UIIMIG suonejaa Jo siskjeue ayj | dqel

84 December 22,2014 | Volume 4 | Issue 4 |

WJP | www.wjgnet.com

JBaishideng®



Serra G et al. Memantine for bipolar disorder

'SJU9UE2.A PFepuLls JUa1ind JOI0 put WnIyli] O3 JUEISIS9F U99( 9ABY oYM wuﬁ@ﬁ&& 1 w&rﬁ .HNMOQﬂm ur wuﬁ@%ﬁ ®>_.UUC5_~UN St QC%MH—OCHE
Sa dunuewidoW JO 139])9 WENED—.Sw poowx ME.HNQEOU [e1n Ted1uId AHDMCMU_.UHBE JUOﬂO.ﬁGOU paziuopuer wgumuw MOU 2T I9M ﬁCOﬁN\rMOwQO TedTUID JOSIEIed Jno WIjuod 01 JOpio Ul
“FOpIFOSIp .H.EOQMQ Jo wﬁOwWQw Jruews Ut eyl Joyl0 SIopIosip UM.H—NEU%wQ ur WGﬁHBUUO wEOuQQ\&m Jruewy Ut Os[e %UdU@.«D 9Q O3 StWP3S SUNUBWIW JEU} PaFOISIopUN 9ABY oM QD&VOOMOE
'SIUOWEaR} piepuels O} ﬁGOwaw O} pofrej oym hwuﬁwﬁdﬁm Mdﬁon&n— Jjo wUmNTAQQO.HQ EHOHTWGOM Ppue juotIeas]
o4l 10} COﬁQO MU ¥ PIIIPISUOD 9 Kewr nwﬂ;ﬁ Pa3eIo[O] [[om puE 9Jes © awﬂﬁﬁﬂawa jey mcﬁwvaBm Kﬁwﬁo.ﬁ-w 9JOUIPIAI TEITUTD %H&CMEEDMQ pue M@.UMCEUPHQ AU POMITAIT 9ABY 9K\

NOISNTONOD

.sm_‘mﬁﬁaﬁuﬁwzm?\EoUobuwﬁHo\wc«E«QMNSQo:cmuwﬁ&womwuﬁcouﬁaumoB@E:cmEu\ﬁu&muo@ouc\ﬁosmcuuﬁo?:uuﬁcwguaxzmcﬁ
ey SFOPIOSIP ADIXUE 1801 01 pasn uaym Lypenb dooys Suraordur pue swordwids Horxue Supnpax up 1uEAdRx A[[EDIUIP 9q 01 Pa130das SEM SUNULWIW FIA0IO

“lizrozPPA03dWT yonw £304 30 ypnw jo sunes vorssardwy [eqof) [eArUND) pamoys s19lqns JO o/ JO [0 Y siuaped qHAY AMpe jo adures e upizoday wordwig

307€30$AUT (THV IMPVY oy s pamseows se swordwids aanoeradAy pue sapuaneur 43ojoreworduwiss [eqo[s ayp ur 3uswosordwr JuedyTUSIS A[[LONSHEIs € (IM PIIEIDOSSE OS[E St

SupuewdN | (AHAV P UIP[YD U SURUBLWDW JO 2SN 9y} Pazsasdns uaaq sey 31 ©9dA1 paurquios qHAY Wi stuanedino plo syead 71-9 Ut sunuewow s [em ya-g pAe-uado
UE JO SINsa3 o) JO siseq 9y U ((QHV) Fprosip A1anserodAy /1pgap-uonuane Jmpe pue ofuaan| jo swordwis Supnpas ur 9009339 9q IS SUNTLWIW PUNnoy $130doz 1u200y
[ABojorewordwAs oy[-o1uTWw PALDOSSE DY) $IONPIF SIIPIOSIP INSHNE (A UDIP[IYD JO JUIUWNEIR) DY) BT SUOPHRASH PUE SUNUEWDW JO UONEUIWIOD 2],
A3ojorewrorduuss eruetroidopy sayenuane pue Juring aarsmdwos soaorduur sunuetuaA

. _Ecwﬁmm Apopp

ur asn 3np ordonoyddsd Jo uoneZIIqEIs O PUE JUSUREIR SURULIUIW JO JOSUO 9 U2am1aq drysuonear rezodwo) € parsodor Apras youas,] dn-mof[og Jeak-om) 937e] & os[y '0qaoe[d ypim

parean syuaped uey dooys Sump 2anoe Apedrsfyd ssop oxom SupuEWLW (I Pa1EaR BRUSWIP tpim s1uoped ey pasodox | v o BOSSIET " OSEISI(] SIIUWIDYZ[ 9I9AIS O) 2JLIdPOU UY
AQIIqeInTr pue suosnEp ‘uoissardse ‘uonelide jo swordwis reroraeyaq sunuassrd pue Sunean ur ‘oqooed 03 paredwiod 9Anoayje A[YSI ST SunuEwow Jetp Sunjodar snsuasuod a31e] ST 95y T,
‘swoldwAS oruew Poralsnd JO PIIE[OST SUDNPIT UT SURUEWIW JO 19930 o) SUIAJNUSPT I& Surtre powrojrod sem dInIesol oyl JO MITAIT dNewISAs & K[3urprodoy

“BIIII0 Onsouderp s Suowe swordwids oruews unuasard sroprosip omenyo4sd ynpe pue opuoan| SurZirewwns XIEW 9Y3 JO SINSIT O} MOYS € PUE 7 T SI[qET, 7 [qEL

JO UTEITOD SIINIIIE YOIYM ¢ []ET, U JIPIOSIP UoEd 03 0g1ads pue swoldwAs STUBWw YIm SIIPIOSIP [EITUTD SNOLEA [PIM Sposidiy] OTUBA 93 JO sonquiie oy sajepox Krojeuedxo

ISOW 9Y} OS[E ST YOIYA ‘] 9[qe], ‘Swoldw4s J[uew 2J0W JO JUO UEITOD YDIYM ‘G-INS(] Y} Ul PIQIIISIP SIOPIOSIP 9Y} JO [[& SISI ¢ I[GE], "BIULJA] 9Y3 UO INJEIN] OU) JO MOIIADX
€ pue G-]NS(T 2posido oruew 10§ BII9IID DNSOUSEIP 9y JO uonisodwodop 9y} WOIJ PIALIIP 9F€ $AININIE ISoY ], "oposido oruew JO saINqIe 9 [[E SUreIU0d g 9[qe],

*STOPIOSIP [EJTUT[D UTelI9d woij surragyns o[doad jo uonipuod

o 2aoxdwr o3 sopro ur Aerd systergoAsd yeyy Juouneon onnaderoyy o ur nod TS UEd JEY) SUONLI0SSE JULITOdT SUNEW SN SMO[[E 3T ISNEII] DUBAI[T [EITUTD 18II3 € Sty
ompoaocoid sy, ‘yoeordde paziuedro-fom e Sursn swoldwAs oposidi] Ouey UTEITOD Jey) SIOPIOSIP [edIUId e Surkynuopr 1e pawre st soded oy jo 1red sip ‘Surzirewwung

"$ODUDIOJUT [LIIS0[ OYBW PUE SONIIL[ILUIS I3 998 UED oM Aem SIY) U 'SMO3I Ul (8399/qo o7e 958D SI)

UT) STOPIOSIP [EDTUID JOUO [[& PUE XIIEW 9} JO suwm[od 9y} ut paose[d axe oposidy] oruey Jo sonqunie oy T, *(] 9[qe]) XIew 9} JO UoneIuasardar [ewro] oY) Ul [ ISIA STOPIOSIP

oy12ds 19130 pu oposidi] JTUEJA JO BLIOIID ONSOUSEIP o) U2oMId] SUONE[IT JO SISA[EUE OU3 WOIJ 193 UEd oM B} INST OU ST , IXIUOT) [EITUT),, Y], 'STOPIOSIP [EIIUND dIOW

3O SUO 9Z[3210EFEYD UEd INJIIIE YOLd PUE SAINJIIIE SJOW JO SUO )¥SNSIAUT ABUWT JOPFOSIP PAIDI[AS YO¥Y "BIUEJA] INOJE SIMILIANI] Y} JO MITAII PUE G-]NS(] WOIF 2posidy dSruely

JO BIFOIIFD ONSOUSeIp oY} JO Uonsodwoddp SU3 9FE SANJENY ‘SANJIIIE PIWEU 7€ $109[O ) FJUIZIFOIOLILYD SIUSWI[D I [, "NYFOMIWEIJ [EDHIFOI) UIALS € JO SISeq I} UO

Paqrr0sap oq Ued 3990 yoeq 192(qo paunap e St xapIosip [edrur yoed Foded sip jo sasodind o 10,1 “oA0qE PaqIdsap Sp[ey oMl 3ot0 oyl ur yoeordde [esrsojopopow sip jo

Ayprrea oy arensuowop ey sroded rotpo ore oxou 1nq ‘roded sty Ur pasn om JeyM ST 9SED JONIE[ U {SSOU[T UTedIdd JO 9sinod oy Surdueyd Apanisod swoidwids owos ur 10e Aew

[811

.r:_ foref

‘erwysAp pue aposida oruew swojdwAs Auewr aaey ued 3y 11~ ‘@posidy oruepA jo swoydwAs oy [[e dA'Y Ued 3] :9-(

X sv-d

85 December 22,2014 | Volume 4 | Issue4 |

WIJP | www.wjgnet.com

JRaishideng®



Serra G et al. Memantine for bipolar disorder

Table 2 Attributes of manic episode derived from the

decomposition of the diagnostic criteria for manic episode DSM-5

and a review of the literature on the manic symptomatology

Attribute Explanation

Al Elevated mood

A2 Expansive mood

A3 Irritable mood and Aggressiveness

A4 Increased goal-directed activity

A5 Increased energy

A6 Hyperactivity

A7 Inflated self-esteem

A8 Grandiosity and bizarre ideas

A9 Decreased need for sleep or sleep disturbance

A10 More talkative than usual

A1l Pressure to keep talking

Al12 Flight of ideas

A13 Subjective experience that thoughts are racing

Al4 Distractibility

A15 Increased sociability

Al6 Increased work or school activity

A17 Increased sexual activity or inappropriate sexually

A18 Psychic agitation

A19 Motor agitation

A20 Excessive involvement in activities with high potential for
painful consequences

A21 Theatrically and exaggerated expression of emotion

A22 Psychotic features

A23 Catatonia

A24 Disinhibited behavior

A25 Impulsivity
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