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Abstract

Emotional� blunting,� alogia,� avolition,� a� sociality� � and� anhedonia� are� features� of� negative� symptoms.�Negative�
symptoms� are� blamed� for� poor� outcome� and� persistent� disability� in� schizophrenia.� The� high� hopes� of� cure�
of� negative� symptoms� by� SGAs� have� been� belied.� Due� to� the� complex� nature� of� negative� symptoms,� several�
methodological�issues�are�raised�and�it�is�treated�with�different�antipsychotics�and�novel�agents�with�varied�results.�
The�development�of�innovative�treatment�and�increased�collaboration�is�needed�to�overcome�the�current�limitation.
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Introduction

In� various� early� studies� different� definitions� for�
negative� symptoms�were� used.� To� overcome� this�
problem,� an� agreed� upon� definition� for� negative�
symptoms� includes� alogia,� avolition,� asociality,�
blunted� affect� and� anhedonia� i.e.� inability� to�
experience�pleasure.1�The� term�negative�symptom�
was� recommended� as� a� descriptive� term� with�
no� consideration� given� to� its� cause,� duration� or�
longitudinal� stability.� In� contrast� to� this,�primary�
and� secondary� negative� symptoms� describe�
subgroups� of� negative� symptoms�with� divergent�
causes,� longitudinal� course,� and� identified� by�
longitudinal� examination� rather� than� cross-
sectional�assessment.�Primary�negative�symptoms�
are� thought� to� be� fundamental� to� schizophrenia,�
while� secondary� negative� symptoms�are� believed�
to� be� associated� with,� or� produced� by,� positive�

symptoms,� mood� symptoms,� side-effects� of�
antipsychotic� drugs,� social� deprivation,� or� other�
treatment-� and� illness-� related� factors.� Negative�
symptoms� are� described� as� “persistent� negative�
symptoms”�if�they�are�present�for�6�months�or�more�
and�“deficit�syndrome”�if�they�are�present�for�more�
than� 12� months.2� Clinically� significant� negative�
symptoms�occur�in�50-90%�of�the�patients�at�onset�
of�schizophrenia.3�On�assessment�of�schizophrenia�
patients�by�a�psychiatrist�with�SANS�it�was�found�
that� two-thirds� of� the� patients� suffered� from�
negative� symptoms� but�according� to� the�patients’�
own� estimate� the� figure� was� just� under� 40%.4�
Overall,� patients� having� negative� symptoms�may�
have�decreased�awareness�of�the�adverse�effects�of�
these�symptoms.�In�addition�they�may�not�notice�or�
care�about� these�symptoms� if� they�are�cognitively�
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compromised�or�unemotional.�Negative�symptoms�
have�adverse��effects�on�patients’�functional�status,�
quality�of�life�and�long-term�outcome.5�In�this�paper�
we� discuss� the� pharmacological� management� of�
negative�symptoms.

Methodological�Issues

Several�methodological�issues�for�drugs�are�raised�
due�to� the�complex�nature�of�negative�symptoms.�
First,� investigators� must� exclude� patients� with�
negative� symptoms� attributable� to� neuroleptic�
akinesia� or� depression.� Negative� symptoms� as�
assessed�by�the�BPRS�can�be�reliably�differentiated�
from�symptoms�of�depression.6�Some�investigators�
have� given� brief� trials� of� anticholinergic� agents�
or� have� reduced� neuroleptic� dosage� prior� to�
randomizing� patients� in� drug� trials� in� order� to�
minimize� negative� symptoms� that� are� secondary�
to� neuroleptic� toxicity.� However,� in� a� sample�
of� 22� medicated� schizophrenia� patients� with�
prominent� negative� symptoms,� addition� of� high-
dose� benztropine,� a� substantial� reduction� of�
neuroleptic� dose� (both� performed� under� double-
blind�conditions)�or�a�trial�of�desipramine�did�not�
significantly� alter� ratings� of� negative� symptoms.�
Although� the� small� sample� size� limited� the�
investigators’� power� to� detect� an� effect� of� these�
interventions,� this� study� does� indicate� that� the�
confounding�effects�of�parkinsonian�side�effects�and�
depression�on�assessment�of�negative�symptoms�is�
probably�of�relatively�small�magnitude.7�

This� impression� is� further� supported� by�
the� relatively� small� improvement� in� negative�
symptoms� associated� with� neuroleptic� dose�
reduction.8� Secondly,� improvement� in� positive�
symptoms� at� times� secondarily� decreases� ratings�
of�negative�symptoms.�Therefore,�it�is�problematic�
to� assess� speci�c� ef�cacy� for� negative� symptoms�
of�drugs� that�are�concurrently� improving�positive�
symptoms.�However,�long-term�follow-up�studies�
have� generally� shown� that� negative� symptoms�
remain�relatively�stable�even�when�other�symptoms�
improve,� thereby� suggesting� that� successful�
treatment�of�positive�symptoms�may�not�signify�a�
major�confounding�effect�on�assessment�of�negative�
symptom�response.9�

Finally� the� interpretation� of� �ndings� from�
trials� that� lack� placebo� control� is� potentially�
more� problematic.� Although� primary� negative�
symptoms�generally� remain� relatively� stable� over�
time,� placebo-controlled� trials� demonstrated�
that� patients� receiving� placebo� added� to� their�
neuroleptic�may�display�substantial� improvement�
in�ratings�of�negative�symptoms.10

First�Generation�Antipsychotics

Evaluation� of� pooled� data� from� clinical� trials� of�
haloperidol� or� chlorpromazine� for� treatment� of�
schizophrenia� revealed� that� positive� symptoms�
decreased� by� 51.5%� while� � negative� symptoms�
diminished�by�35%.11��Whether�negative�symptoms�
respond� in� parallel� to� positive� symptoms� or� not�
continues�to�be�debated;�two�small�trials12�found�no�
relationship�between�the�two�but�one�trial13�reported�
significant� correlations� between� response� of�
negative�and�positive�symptoms.�One�study�found�
that�Fluphenazine�reduced�negative�symptoms�and�
the�improvement�did�not�correlate�with�changes�in�
positive�symptoms.14�The�improvement�in�negative�
symptoms� by� phenothiazines� in� five� large-
scale� placebo-controlled� studies� was� likely� to� be�
secondary�to�improvement�in�positive�symptoms.15�
A�double-blind� randomized� trial� reported� that� 20�
mg� per� day� of� haloperidol� produced� markedly�
higher�levels�of�akinesia�as�compared�to�5�or�10�mg�
per�day�of�the�drug.16�

This� level�of�akinesia� falsely�shows�as� negative�
symptoms� on� most� scales.� Similarly,� patients�
receiving� conventional� doses� of� �uphenazine�
decanoate� (25� mg� every� 2� weeks)� displayed�
signi�cantly�higher�levels�of�apathy�and�dysphoria�
after�1�or�2�years�than�those�receiving�low�doses�(5�
mg�every�2�weeks).�Between�plasma��uphenazine�
concentrations� and� measures� of� akinesia,� a�weak�
relationship� was� found.17� In� summary,� despite� a�
long-standing� view� to� the� contrary,� conventional�
neuroleptics� do� improve� negative� symptoms�
but� whether� these� constitute� “primary”� negative�
symptoms� cannot� be� conclusively� determined.�
Although� dose-response� relationships� have� not�
been�well�established,�available�evidence�suggests�
a�curvilinear�relationship�with�negative�symptoms�
worsening�at�higher�doses�of�FGAs,�probably�due�
to�the�emergence�of�antipsychotic-induced�akinesia.

Second�Generation�Antipsychotics

Clozapine.� Clozapine� produced� significantly�
greater� improvement� in� negative� symptoms� than�
did�chlorpromazine�in�a�6-week�trial�in�268�patients�
with� prominent� psychotic� symptoms� resistant� to�
conventional�neuroleptics.18�Schizophrenia�patients�
(n=39)� with� residual� negative� and/or� positive�
symptoms� ('partial� responders')� and� a� low� level�
of� EPS,� after� an� open� prospective� six-week� trial�
of� fluphenazine,� randomly� received� double-blind�
clozapine�or�haloperidol� for�10�weeks.�An�overall�
improvement�in�psychopathology�was�seen�in�both�
groups.�Though� the�SANS�score�decreased�by�6%�
in� the� clozapine�group� � �while� in� the�haloperidol�
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group� the� SANS� score� increased� by� 11%,� the�
difference� was� not� statistically� significant.� � The�
study�indicated�that�for�treating��positive�symptoms�
clozapine�was�superior�to�haloperidol�while�effects�
on� negative� symptoms�was�quite�minor�and� they�
were�attributed�to�differential�effects�on�secondary�
symptoms.19� Similar� findings� were� reported� by�
Conley�et�al.20��In�contrast,�another�study��reported�
a� significant� reduction� of� negative� symptoms�
during�a�6-week�trial�of�clozapine�in�36�neuroleptic-
resistant� patients� with� high� levels� of� negative�
symptoms� at� baseline.21� A� 6-week� open� trial� of�
clozapine�in�29�treatment-refractory�schizophrenia�
patients�found�a�31%,�32%��and�35%�improvement�
respectively� of� negative� symptoms,� positive�
symptoms,� and� disorganization.� Improvement� of�
negative� symptoms� correlated� significantly� with�
improvement� of� disorganization� but� not� with�
improvement�of�positive�symptoms,�depression,�or�
EPS.22�

In� contrast,� two� open� trials� of� clozapine� found�
that� response� of� negative� symptoms� correlated�
with� response� of� positive� symptoms� and� of� EPS.�
Patients� with� high� and� low� levels� of� positive�
symptoms� at� baseline� showed� similar� reductions,�
even� after� adjustment� for� changes� in� EPS� and�
depression.23,24� Kane� et� al.� monitored� response� of�
negative� symptoms� in� relation� to� change� in� EPS�
in� 56� treatment-resistant� schizophrenia� patients�
following� a�medication-free� period� that� averaged�
17� days.� Only� one� of� ten� items� on� the� Simpson-
Angus� Scale–akinesia� was� correlated� to� the�
changes�in�negative�symptoms.25�In�a�8-week�trial,�
negative�symptoms�showed�signi�cant�response�to�
clozapine�but�none� for� olanzapine,� risperidone�or�
haloperidol.26�

Risperidone:� A� beneficial� effect� of� risperidone�
on� negative� symptoms� was� reported� in� early�
comparative� trials� against� haloperidol� or�
perphenazine� but� there� were� no� significant�
differences�in�efficacy�between�risperidone�and�the�
comparators.�in�an�eight-week,�multicentre,�double-
blind�study,�the�improvement�in�the�negative�sub-
scale� of� the� PANSS� was� significantly� greater� in�
patients�receiving�risperidone�6�mg/day�than�those�
receiving� placebo,� together� with� a� trend� towards�
superiority�over�haloperidol.�The�study�comprised�
of� 135� subjects� with� both� positive� and� negative�
symptoms�in�which�fixed�doses�of�risperidone�(2,�6,�
10�or�16�mg/day)�were�compared�with�haloperidol�
(20�mg/day)�and�placebo.�Scores�on�the�EPS�Rating�
Scale� increased� with� the� dose� of� risperidone.27�
These� findings� were� confirmed� by� an� identical�
multicentric�study.28�In�patients�with�predominant�

negative� symptoms� risperidone� (mean� dose� 4.9�
mg)�was�compared�to�olanzapine�(mean�dose�12.2�
mg).� At� the� end� of� one� year� olanzapine� showed�
significant�advantages�over�risperidone�in�reducing�
negative� symptoms.� By� path� analysis� co-varying�
for� EPS,� depression� and� positive� symptoms,� it�
was� suggested� that� 52%�of� the� improvement�was�
due� to� a�direct� effect�and�43%�by� amelioration� of�
positive�symptoms.29� �Studies�on�general�negative�
symptoms� gave� contradictory� results:� as� effective�
as� clozapine30� and� olanzapine31;� not� as� effective�
as� olanzapine32;� effective� in� improving� negative�
symptoms� but� no� differential� treatment� effects�
compared� to� haloperidol33,� perphenazine34� and�
zuclopenthixol35;� not� effective� in� improving�
negative� symptoms� and� no� differential� treatment�
effects�compared�to�haloperidol.36��

Open� studies� have� reported� mixed� results:�
positive� effects� in� improving� negative� symptoms�
37� and� negative� effects.38� � Risperidone� long-
acting� injectable� treatment� showed� marked�
improvement� in� negative� symptom� severity�
and� it�was�well� tolerated� in� patients�with� largely�
negative� symptoms,� who� switched� from� a� stable�
antipsychotic�regimen.39

Olanzapine:� Tollefson� and� Sanger� demonstrated�
that� olanzapine� had� superior� effect� compared�
to� placebo� or� haloperidol� in� subgroups� with�
prominent� negative� symptoms.40� In� deficit� and�
non-deficit� groups� categorized� using� the� SDS��
no� improvement� occurred� in� the� deficit� group�
suggesting� no� direct� effect.41� The� superiority� of�
olanzapine� over� risperidone� was� shown� by� path�
analysis� and� 52%�of� the� effect�was� due� to� effects�
on� positive� symptoms.29� Olanzapine's� efficacy�
against� general� negative� symptoms� has� also�
been� demonstrated� in� many� double-blind� trials:�
superior42�or�similar�effect�to�risperidone43;�superior�
effect�compared�to�haloperidol44�or�placebo45.�Breier�
and�Hamilton�also�observed�greater�improvement�
in� depression� along� with� negative� symptoms.44��
In� treatment� resistant� schizophrenia� neither�
olanzapine� nor� chlorpromazine� were� effective�
against�negative�symptoms�in�subjects�with�a�mean�
duration� of� illness� of� 20� years.46� The� results� of� a�
large,� six-week� placebo-controlled� comparison� of�
olanzapine�at�three�dosage�levels�with�haloperidol�
(10-20�mg/day)� in�335�people�with�schizophrenia�
in� acute� exacerbation� showed� that� at� the� highest�
dose�used�(12.5-17.5�mg/day)�olanzapine�produced�
a� significantly� greater� improvement� in� the� SANS�
rating� than� either� haloperidol� or� placebo.� As�
compared�to�placebo�low�dose�(2.5-�7.5�mg)�had�a�
greater�effect�on�SANS�ratings.�A�path�analysis�of�
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this�trial�estimates�that�55%�of�the�superior�efficacy�
of� high-dose� (mean� 15� mg/day)� olanzapine� to�
placebo�on�negative�symptoms�can�be�attributed�to�
a�direct�effect.47

Quetiapine:� In� a� placebo-controlled� multi-
centered� study� comprising� of� 286� patients�which�
studied� both� a� low� (up� to� 250� mg/day)� and� a�
high� (up� to� 750� mg/� day)� dose� range� compared�
to� placebo� a� signi�cant� superiority�was� reported�
for� higher�dose� range� in� patients� assessed� by� the�
SANS,�but�not�in�those�assessed�by�the�PANSS.�In�
201�patients�assessed�with�negative�symptom�sub-
scale�of�PANSS��treated�for�six�weeks�with�similar�
doses�of�quetiapine�and�chlorpromazine�(up�to�750�
mg� daily),� despite� greater� � improvement� in� the�
quetiapine�group,�the�difference�was�not�statistically�
signi�cant.48� A� double-blind,� placebo� controlled�
multidose� comparison� of� 6� wks� � in� 361� patients��
using�Quetiapine�(75,�150,�300,�600,�or�750�mg/d),�
haloperidol� (12� mg/d),� or� placebo,� revealed� that�
Quetiapine� 300�mg/d�was� � signi�cantly� superior�
only� for� negative� symptoms.49� Similar� �ndings�
were�reported�by�two�studies50,51,�but�another�study�
found�no�signi�cant�difference�between�treatment�
groups� in�double-blind�comparison�of�Quetiapine�
and�chlorpromazine.52

Amisulpride:� Amisulpride� preferentially� blocks�
pre-synaptic� dopamine� auto-receptors� at� low�
doses,�whereas�at�higher�doses�it�also�blocks�post-
synaptic� dopamine� receptors.� Its� atypical� profile�
may� account� for� the� clinical� efficacy� on� positive�
symptoms� of� schizophrenia� at� high� doses� and�
on� negative� symptoms� at� low� doses� and� its� low�
propensity� to� induce�extra�pyramidal� side-effects.�
A�multi-centre,�double-blind�placebo�controlled�six�
week� trial� of� amisulpiride� showed� that� the�mean�
SANS� score� decreased� by� 22.8%� in� the� placebo�
group,� 40.6%�with� 100�mg/day� amisulpiride� and�
45.9%�with�300�mg/day�amisulpiride.53�

Another� placebo� controlled� amisulpride� (100�
mg/day)� trial� in� 141� schizophrenia� patients�
with� � predominantly� negative� symptoms� over�
six� months� found� signi�cantly� more� responders�
in� the� amisulpiride� group� compared� to� the�
placebo� group.54� A� meta-analysis� found� a� small�
but� signi�cant� effect� size� compared�with� placebo�
(r=0.26;� pb0.0001)� and� a� smaller,� insigni�cant�
effect� size� compared� with� typical� antipsychotics�
(r=0.08).55� The� effect� of� amisulpride� on� primary�
negative�symptoms�is�consistent�although�modest�
when�compared�to�placebo.�In�an�open�label�study�
40�consecutive�adult�inpatients�with�schizophrenia�
were� treated�with�one� of� the� two�drug� regimens,�
i.e.� tab� Amisulpride� (100-300� mg/day)� and� tab�

Olanzapine� (10-20� mg)� for� 60� days.� Despite�
signi�cant�improvement�in�negative�and�cognitive�
symptoms� from� baseline� to� endpoint� in� both� the�
groups,�there�was�no�signi�cant�difference�between�
amisulpride�and�olanzapine�group.56

Sertindole:�In�an�early�placebo-controlled�clinical�
trial�28�days’� treatment�with�sertindole� (8,�12�and�
20� mg� daily)� showed� comparable� ef�cacy� with�
haloperidol�(16�mg�daily)�in�all�measures�(PANSS,�
BPRS� and� CGI)� including� those� of� negative�
symptoms.57��A�multi-centric�dose-ranging�study�of�
four�doses�of�sertindole�(8,�16,�20�and�24�mg)�and�one�
dose� of� haloperidol� (10�mg)� in� 617� schizophrenia�
patients� reported� that� sertindole� (16� mg)� was�
signi�cantly� more� effective� than� haloperidol� in�
reducing� negative� symptoms.58� Similar� �ndings�
were� also� reported� in� a� European� dose-�nding�
study.59� Positive,� depressive� and� extrapyramidal�
symptoms�were�controlled�in�both�analysis.

Zotepine:�In�a�double-blind,�randomised�comparison�
in� 30� people� with� schizophrenia� of� the� residual�
type�with�prevailing�negative�symptoms,�zotepine�
had� superior� efficacy� to� haloperidol.� Zotepine�
significantly� decreased� the� ratings� for� flattening�
of� affect,� alogia,� social� withdrawal� and� attention�
deficit�but�haloperidol�failed�to�improve�any�of�the�
individual� SANS� factors.� Patients� on� haloperidol�
also�had�significantly�higher�EPS.60�In�another�study�
outpatients�who�had�prominent�negative�symptoms�
with�no�acute�exacerbation�for�at�least�5�months�a�
positive�effect�was�reported.61�After�controlling�for�
positive� symptoms,� depression� and� EPS� zotepine�
treatment�resulted�in�striking�reduction�in�negative�
symptoms,�but�it�was�not�significantly�different�in�
comparison�to�placebo.62

Aripiprazole:� A� one-year� double-blind� trial�
comparing�aripiprazole�(30�mg)�to�haloperidol�(10�
mg)�a�significant�reduction�in�the�PANSS�negative�
subscale�was�observed�in�the�aripiprazole�group.63

In� comparison� with� placebo,� Aripiprazole� has�
demonstrated� greater� improvement� in� general�
negative� symptoms.64� Aripiprazole� augmentation�
of� clozapine� resulted� in� decrease� of� refractory�
negative�symptoms�in�a�series�of�three�case�studies.65

Ziprasidone:� In� a� six-week� trial� of� 302� people�
with� acute� exacerbations� of� schizophrenia� or�
schizoaffective� disorder,� Ziprasidone� (80� or� 160�
mg/day)�was�significantly�superior�to�placebo�with�
respect� to� both� positive� and� negative� symptoms�
(BPRS,� PANSS,� CGI)66� In� a� placebo� control� trial,�
Ziprasidone� (80–160� mg/day)� was� significantly�
superior� in� treating� general� negative� symptoms�
with� similar� efficacy� to� olanzapine� 10� mg/day45�

and� risperidone� 6� mg/day.28� � This� finding� was�
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replicated� � in� a� 12-month� study.67� Ziprasidone�
treatment�of�resistant�schizophrenia�over�12�weeks�
resulted� in� a� significant� decrease� in� the� PANSS�
negative� subscore� compared� to� chlorpromazine.68

Ziprasidone�(mean�dose�118�mg)�and�amisulpride�
(mean� dose� 145� mg)� had� similar� efficacy� in� the�
treatment�of�undifferentiated,�prominent�negative�
symptoms� as� measured� by� the� PANSS� negative�
subscale.69

Paliperidone:� Paliperidone,� the� major� active�
metabolite� of� risperidone,� is� an� antagonist� at�
D2,5HT2A,� α1� and� α� 2� adrenergic� and� H1-
histaminergic�receptors.�It�has�been�found�to�be�safe�
and�effective�in�the�treatment�of��negative�symptoms�
in�both�acute�and�chronic�schizophrenia.70-73�

Iloperidone:�Iloperidone�is�an�antagonist�at�5HT2C,�
5HT6,�D3�and�D4� receptors� and� a� partial� agonist�
at� 5HT1A� receptors.� It� reduced� schizophrenic�
symptoms� at� oral� doses� from� 12� to� 24� mg� � in�
double�blind�phase�III�trials.�Compared�to�placebo,�
iloperidone�decreased�PANSS�total�score�and�BPRS�
scores�more�effectively;�in�post-hoc�analysis�it�was�
as�effective�as�haloperidol�and�risperidone.74�

Blonanserin:� Blonanserin� is� a� new� atypical�
antipsychotic�agent�with� high�binding�affinity� for�
D2,3�and�5-HT2A�receptor�subtypes.�Unlike�some�
other� atypical� antipsychotics,� blonanserin� has�
low� affinity� for� other� neurotransmitter� receptors,�
including� M1,� H1,� and� α1-adrenergic� receptors�
which�may�minimize�its�potential�to�induce�certain�
adverse�effects,� such�as�dry�mouth,�weight� gain/
sedation�and�orthostatic�hypotension�respectively.�

In� comparison� with� other� antipsychotic�
agents,� results� from� a� randomized,� double-blind,�
multicentre,� short-term� trial� in� patients� with�
schizophrenia� indicate� that� blonanserin� is� non-
inferior� to� haloperidol� with� regard� to� rates� of�
�nal� global� improvement.� However,� blonanserin�
showed�more�effectiveness�in�improving�the�PANSS�
negative�symptoms�sub-score�than�haloperidol.75�

Asenapine:�Asenapine�has�a�unique�receptor�binding�
profile;� it� displays� high� affinity� binding� and�
antagonistic�activity�at�a�wide�range�of�dopamine�
(D3�andD2S�and�D2L),�serotonin�(5-HT2C,�5-HT2A,�
5-HT7,� 5-HT2B� and� 5-HT6),� noradrenaline� (α2B-
adrenergic)�and�histamine�(H1�and�H2)�receptors,�
but�has�partial�agonist�activity�at�5-HT1A�receptors.�
Asenapine� treatment� of� acute� schizophrenia�
patients�produced�a�significant�decrease�in�PANSS�
total�score�compared�to�placebo�at�6�weeks.�At�26�
weeks,�asenapine�and�olanzapine�reduced�the�total�
score�of�Negative�Symptom�Assessment�(NSA-16)�
from�baseline� to�a�similar� extent� in�schizophrenia�
patients� with� predominant,� persistent,� negative�

symptoms.76

Lurasidone:� � Lurasidone� is� an� antagonist� of�
dopamine�D2�and�D3�and�serotonin�5-HT7�receptors�
and�a� partial� agonist� of� 5HT1A� receptors.�A�post�
hoc� analysis� of� 5� trials� of� Schizophrenia� patients�
(n=256)�with�prominent�negative�symptoms�treated�
with�40-160�mg�Lurasidone�after�6�weeks�showed�
significantly� greater� improvements� in� PANSS�
total� score� and� PANSS� negative� subscale� score,��
compared�to�placebo.77

Cariprazine:�Cariprazine� a� new� antipsychotic� is� a�
partial� agonist� of� dopamine� D3-preferring� D3/
D2� receptor� and� serotonin� 5-HT1A� receptor.� � A�
prospective� trial� of� schizophrenia� patients� with�
predominant� and� persistent� negative� symptoms�
revealed� that� cariprazine� � was� significantly�more�
effective� than� risperidone� in� treating� negative�
symptoms.78

Comparison��of�FGA�and�SGA

The� Clinical� Antipsychotic� Trials� of� ntervention�
Effectiveness� (CATIE)79� and� the� Cost� Utility� of�
the� Latest� Antipsychotic� Drugs� in� Schizophrenia�
Study� (CUtLASS)80� were� large� clinical� trials�
which�compared�the�FGAs�with�the��SGAs.�These�
trials� did� not� show� any� significant� differences�
in� reduction� symptoms� of� psychosis,� rates� of�
treatment� discontinuation,� or� improvement� in�
quality�of�life�between�FGAs�and�SGAs.�Both�trials�
found�no�difference�in�treatment�response�between�
FGAs�and�SGAs,�though�SGAs�had�a�lower�risk�of�
tardive�dyskinesia.�CATIE�also�did�not� find�SGAs�
to�be�superior� to�FGAs�in�decreasing��negative�or�
cognitive� symptoms� of� schizophrenia.� A� multi-
treatment�meta-analysis�of��randomized�controlled�
trials�(RCTs)�in�2012�revealed�that�in�schizophrenia�
patients� all� antipsychotic� medications� were�
significantly�more�effective�than�placebo.81�A�more�
recent� meta-analysis� showed� similar� efficacy� of�
FGA� and� SGA.� In� this� meta-analysis� the� most�
efficacious� antipsychotics� were� amisulpride,�
olanzapine,�risperidone�and�clozapine.82

Glutamatergic� Agents:� Glycine� and� D-cycloserine�
potentiate� neurotransmission� by� binding� to� the�
NMDA�receptor�complex,�which�plays� a�key� role�
in� the�glutamate�model�of�schizophrenia.�Twenty�
two� treatment-resistant� schizophrenia� patients�
with� � persistent� negative� symptoms�were� treated�
with� 0.8� g/kg� per� day� of� glycine� added� to� their�
ongoing� antipsychotic� medication� in� a� double-
blind,�placebo-controlled,�6-week,�crossover�trial.83�
Glycine� administration� resulted� in� a� significant�
30%�+�16%�reduction�(P�<�0.001)�in�PANSS�negative�
symptoms.�Limitation�of�the�study�was�that�glycine�
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also� improved� positive� symptoms� significantly,�
which� may� have� contributed� to� the� observed�
negative� symptom� effect� and� underscores� the�
importance� of� limiting� the� severity� of� positive�
symptoms.� Significant� reduction� [decrease]� in�
negative� symptoms� independent� of� positive�
symptoms,�EPS�or�depression�has�been�reported�by�
some� studies.�All� sample� sizes�were� small� (range�
9–22)� and� only� one� study� investigated� effects� on�
primary�negative�symptoms;� the�other�studies�co-
varied� for� secondary� factors� in� their� analyses.84�
Studies� with� clozapine� have� reported� significant�
worsening� of� negative� symptoms� on� addition�
of� Dcycloserine85� but� no� changes� on� addition� of�
glycine.86

SSRI�as�add�on:�Silver�and�Nassar�studied�30�chronic�
schizophrenia� inpatients� with� SANS� global� item�
score�of�3�or�more�and�limited�positive�symptoms,�
on� stable� doses� of� typical� antipsychotics.�
Fluvoxamine�(50�mg/day�in�the�first�week�then�100�
mg/day)�or�placebo�were� added� to� the� treatment�
for�5�weeks.�A�significant�reduction�in�total�SANS�
score� was� observed� in� the� fluvoxamine� group�
compared� to� placebo.87� Silver� and� Shmugliakov�
compared� fluvoxamine� with� maprotiline� as� add�
on� in� 25� inpatients� of� chronic� schizophrenia�with�
prominent� negative� symptoms.�The� fluvoxamine-
treated� group� showed� significant� improvement�
in� SANS� total� score,� affective� flattening� and�
alogia� compared� to� the� maprotiline� group� and��
no� change�was� found� in�MADRS� scores,� positive�
symptoms� or� EPS� in� either� treatment� group.[88]��
Study� comparing� add-on� fluvoxamine� (50–100�
mg/day)� or� placebo� in� 53� chronic� schizophrenia�
patients�with� high� baseline� SANS� (mean� 72)� and�
SAPS�(mean�45)�scores�reported� that� fluvoxamine�
treatment� showed� significant� improvement� in�
negative�symptoms�when�compared�to�placebos.10�
Positive,� depressive� and� EPS� symptoms� did� not�
change�with�either�treatment.��Similar�results�were�
obtained�with�fluoxetine�(20mg/day).89,90�

The� improvement� in� negative� symptoms�
increased� steadily� over� the� treatment� period,�
suggesting� that� more� clinical� improvement� may�
have�been�achieved�with�longer�treatment.�Arango�et�
al.�reported�no�improvement�in�negative�symptoms�
with�add-on��uoxetine.91��Buchanan�et�al.�found�no�
bene�t� in�augmenting�clozapine�with��uoxetine.92�
Salokangas� et� al.� compared� citalopram� (40� mg/
day)�and�placebo�added�to� typical�neuroleptics�in�
90�chronic� schizophrenic�outpatients�with�PANSS�
scores�higher�than�50.�A�signi�cant�decrease�in�total�
PANSS�was� found� in�both�groups�after�12�weeks�

but� there�were�no� signi�cant�differences�between�
them.93

Lee�et�al.�found�no�signi�cant�change�in�positive,�
negative�or�general��psychopathology�factors�of�the�
PANSS�or�the�CGI�Scale�after�8�weeks�of�addition�
of� � sertraline� (50mg/day;� n=18)� or� placebo� to�
haloperidol� treatment� of� inpatients� with� chronic�
schizophrenia.94� A� similarly� designed� PCT� found�
a� signi�cant� improvement� in� PANSS� negative�
subscale�scores�when�patients�on�a�antipsychotics�
were�augmented�with�paroxetine�30�mg95�and�also�
with� Mirtazepine.96� Mirtazepine� was� similarly�
bene�cial�when�used�to�augment�clozapine�therapy�
in� an� 8-week� placebo� controlled� trial� (PCT)� of�
30� patients.97� But� Reboxetine,� � failed� to� improve�
negative�symptoms�in�a�PCT.98�A�Recent�Cochrane�
systematic� review� concluded� based� on� very� low�
quality� evidence� that� compared� to� placebo,�NRIs�
(speci�cally� reboxetine)� may� be� bene�cial� in� the�
treatment�of�negative�symptoms�of�schizophrenia.99��
Currently,�evidence�from�open�studies�suggest�that�
in� some� patients� SSRI� augmentation� of� atypical�
antipsychotics� may� bene�t� patients� but� further�
research�is�warranted.�

Selective� Monoamine� Oxidase� B� Inhibitors:�
Bodkin� and� colleagues� studied� add-on� therapy�
with�5mg/day�selegiline�on�a�stable�antipsychotic�
dose� in� a� 12-week� PCT� in� 67� patients� with�
schizophrenia� and� persistent� negative� symptoms.�
SANS� total� and� avolition,� apathy� and� anhedonia�
global� scores,� BPRS� total� score,� and� CGI� severity�
and�improvement�scores�shows�signi�cant�changes�
favoring� selegiline� over� placebo,� indicating� � that�
selegiline�may�have�a�bene�cial�effect�for�persistent�
negative� symptoms.100� A� 12-week,� double-blind,�
PCT� involving� schizophrenia� or� schizoaffective�
disorder�patients�with�persistent�negative�symptoms�
randomized�to�receive�rasagiline,�1mg/d�(n�=�31)�or�
placebo� (n�=� 29)� revealed� signi�cant� reduction� in�
SANS�total�score�and�avolition�subscale�scores�with�
rasagiline�at�the�end�of�12�weeks.101

Novel� Agents:� Novel� agents� like�
dehydroepiandrosterone102,103� deprenyl104,�
Ginkgo,105� methylene� blue106,� naltrexone107,�
pergolide108� and� memantine109� have� given� some�
positive� results� but� need� further� evaluation.�
Studies�with�augmentation�of�essential� fatty�acids�
have� shown� mixed� results.110� while� those� using�
estrogens111�and�galantamine112�were�disappointing.�
Meta-analysis� of� studies� on� effects� of� reputative�
transcranial� magnetic� stimulation� on� negative�
symptoms� of� schizophrenia� has� reported� small�
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improvement�in�negative�symptoms.113

Future�Challenges

Due� to� the� current� limitations� in� treatment�
responsiveness,� pharmaceutical� industry� will� in�
the�future�target�negative�symptoms��and�develop�
innovative� either� broad-spectrum� or� adjunctive�
treatments�that��would�provide�valuable�additions�
to�our� treatment�options.� Interpretation�of�clinical�
trial� results� is� complicated,� but� hurdles� can� be�
managed� by� the� use� of� appropriate� selection�
criteria,� sensitive.� For� clinicians,� meaningful�
interpretation� of� any� forthcoming� data� on� new�
adjunctive�treatment�will�depend�on�a�clarification�
of� the� neuropathology� of� negative� symptoms,�
epidemiology,� better� definition� and� nosology� of�
negative�symptoms.�A�definitive�conceptualization�
is� needed� to� understand� whether� negative�
symptoms� should� be� considered� heterogeneous�
or� homogeneous,� dimensional� or� categorical� and�
how� they� are� distributed� beyond� patients� with�
schizophrenia.�
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