
Background 

Antipsychotics medications are approved
by the U.S. Food and Drug Administration
(FDA) for treatment of schizophrenia and
bipolar disorder. These medications are
commonly divided into two classes,
reflecting two waves of historical
development: the conventional
antipsychotics and the atypical. The
conventional antipsychotics served as the
first successful pharmacologic treatment
for primary psychotic disorders such as
schizophrenia. Having been widely used
for decades, the conventional
antipsychotics also produced various side
effects requiring additional medications,
which spurred the development of the
atypical antipsychotics. 

Currently, nine atypical antipsychotic drugs
have been approved by FDA: aripiprazole,
asenapine, clozapine, iloperidone,
olanzapine, paliperidone, quetiapine,
risperidone, and ziprasidone. These drugs
have been used off-label (i.e., for
indications not approved by FDA) for the
treatment of various psychiatric conditions.
While it is legal for a physician to
prescribe drugs in such a manner, it is
illegal for the manufacturer to actively
promote such use.

A 2006 study on Efficacy and Comparative
Effectiveness of Off-label Use of Atypical
Antipsychotics reviewed the scientific
evidence on the safety, efficacy, and

effectiveness for off-label uses. (Clozapine
was excluded because of its association
with a potentially fatal blood disorder of
bone marrow suppression, and it requires
frequent blood tests for safety monitoring.)
The 2006 study examined 84 published
studies on atypicals and found that the
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most common off-label uses of the drugs were for
treatment of depression, obsessive-compulsive disorder
(OCD), post-traumatic stress disorder (PTSD),
personality disorders, Tourette’s syndrome, autism, and
agitation in dementia. It concluded that with few
exceptions, there was insufficient high-strength evidence
to reach conclusions about the efficacy of any off-label
uses of these medications. It also found strong evidence
that atypicals are associated with increased risk of
adverse events such as significant weight gain, sedation,
and, among the elderly, increased mortality. Future
research areas suggested by the report include safe
treatment for agitation in dementia, association between
the increased risk of death and antipsychotics drugs, and
comparison of the development of adverse effects
between patients taking atypical antipsychotics and those
taking conventional antipsychotics.

Since publication of that report, important changes have
occurred that make the report out of date. Studies have
been published on new off-label uses, such as treatment
of eating disorders, insomnia, attention-deficit
hyperactivity disorder (ADHD), anxiety, and substance
abuse. New or increased adverse effects of off-label
indications have been observed and new atypicals
(asenapine, iloperidone, and paliperidone) have been
approved by FDA for the treatment of schizophrenia and
bipolar disorder. In addition, the following previously
off-label uses have been approved for on-label use by the
FDA:

- Quetiapine and quetiapine ER (extended release) as
monotherapy in bipolar depression

- Quetiapine ER as augmentation for major
depressive disorder (MDD)

- Aripiprazole as augmentation for MDD

- Olanzapine/fluoxetine combination for MDD

- Olanzapine/fluoxetine combination for bipolar
depression

- Risperidone and aripiprazole for autism spectrum
disorders

An update is needed to better understand the trends in
off-label use and the associated risks and benefits.
Further, a number of issues remain unclear due to
insufficient information in the previous report:
subpopulations (i.e., race/ethnicity, gender) that would

benefit most from atypical antipsychotics, appropriate
dose, and time needed to see clinical improvement. This
update will try to address these issues.  

This report covers the following off-label uses of atypical
antipsychotic medications: anxiety, ADHD, dementia and
severe geriatric agitation, major depressive disorder
(MDD), eating disorders, insomnia, OCD, PTSD,
personality disorders, substance abuse, and Tourette’s
syndrome. Autism, included in the original systematic
review, is now reviewed in a study on the comparative
effectiveness of typical and atypical antipsychotics for
on-label indications, conducted by another organization. 

This report addresses the following Key Questions:

Key Question 1: What are the leading off-label uses of
atypical antipsychotics in utilization studies? How have
trends in utilization changed in recent years, including
inpatient versus outpatient use? What new uses are being
studied in trials?

Key Question 2: What does the evidence show regarding
the efficacy and comparative effectiveness of atypical
antipsychotics for off-label indications?

Sub-Key Question 2: How do atypical antipsychotic
medications compare with other drugs, including first-
generation antipsychotics, for treating off-label
indications?

Key Question 3: What subset of the population would
potentially benefit from off-label uses? Do effectiveness
and harms differ by race/ethnicity, gender, and age
group? By severity of condition and clinical subtype?

Key Question 4: What are the potential adverse effects
and/or complications involved with off-label prescribing
of atypical antipsychotics? How do they compare within
the class and with other drugs used for the conditions?

Key Question 5: What is the effective dose and time
limit for off-label indications?

Conclusions

Key Question 1:What are the leading off-label uses of
atypical antipsychotics in utilization studies? How have
trends in utilization changed in recent years, including
inpatient versus outpatient use? What new uses are being
studied in trials?
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Atypicals have been studied as off-label treatment
for the following conditions: ADHD, anxiety,
dementia in elderly patients, depression, eating
disorders, insomnia, OCD, personality disorder,
PTSD, substance use disorders, and Tourette’s
syndrome.  

Off-label use of atypical antipsychotics in various
settings has increased rapidly since their
introduction in the 1990s; risperidone, quetiapine,
and olanzapine are the most common atypicals
prescribed for off-label use.

One recent study indicated that the 2005
regulatory warning from the FDA and Health
Canada was associated with decreases in the
overall use of atypical antipsychotics, especially
among elderly dementia patients. 

Use of atypicals in the elderly is much higher in
long-term care settings than in the community.

Atypicals are frequently prescribed to treat PTSD
in the U.S. Department of Veterans Affairs health
system.

At least 90 percent of antipsychotics prescribed to
children are atypical, rather than conventional
antipsychotics. The majority of use is off-label.  

No off-label use of the newly approved atypicals
(asenapine, iloperidone, and paliperidone) was
reported in the utilization literature.

Key Question 2:What does the evidence show
regarding the efficacy and comparative effectiveness of
atypical antipsychotics, for off-label indications? Sub-
Key Question 2: How do atypical antipsychotic
medications compare with other drugs, including first-
generation antipsychotics, for treating off-label
indications?

The efficacy results are summarized in Table A below.
It is important to note that no trials of the three most
recently FDA-approved atypicals (asenapine,
iloperidone, and paliperidone) were found for off-label
use. Cells shaded in dark blue indicate areas with the
strongest evidence of efficacy, followed by the areas in
orange. Areas containing circles indicate areas where
no clinical trials exist. Light orange and light blue areas
indicate areas where evidence of inefficacy exists.
Areas in medium blue indicate mixed results.
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Table B below shows how our current efficacy findings
compare with those of our original Comparative
Effectiveness Review (CER) submitted to the Agency
for Healthcare Research and Quality (AHRQ) in 2006.
The evidence that atypicals have efficacy in treating
symptoms of dementia has increased in the past few
years; this evidence must be weighed against possible
harms described in Key Question 4 below. Evidence of
efficacy as augmentation for MDD and OCD patients
who have not responded adequately to selective
serotonin reuptake inhibitors/serotonin-norepinephrine
reuptake inhibitors (SSRIs/SNRIs) has also increased.
Table B is organized as follows: First, all conditions
dealt with in our original CER, in alphabetical order;
second, all the new off-label indications in alphabetical
order. 

Key Question 3: What subset of the population would
potentially benefit from off-label uses? Do effectiveness
and harms differ by race/ethnicity, gender, and age
group? By severity of condition and clinical subtype?

There are insufficient data regarding efficacy,
effectiveness, and harms to determine what subset of
the population would potentially benefit from off-label
uses of atypicals. Only one study conducted a subgroup
analysis by gender; there were no studies that stratified

by racial or ethnic group. Although many studies
specified age in their inclusion criteria, few studies
stratified results by age. 

Examination of the literature for differing efficacy of
atypicals by clinical subsets did not reveal studies
reporting subgroup analyses. Our own meta-analysis
found efficacy for combat-related PTSD in men but not
for PTSD in civilian women, although these data come
from separate literatures, and head-to-head comparison
of gender effects within study have not been performed.
Due to the varying measures utilized in determining
severity of illness, it was not possible to analyze
treatment effects by severity of illness across any other
condition.

Key Question 4:What are the potential adverse effects
and/or complications involved with off-label
prescribing of atypical antipsychotics? How do they
compare within the class and with other drugs used for
the conditions?

Table C compares the most important findings
regarding adverse events, by age group and study
design.
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 a
ri
pi
pr
az
ol
e 
w
as
 s
ig
ni
fi
ca
nt
ly

hi
gh
er
 th
an
 th
os
e 
ta
ki
ng
 p
la
ce
bo
. R
is
pe
ri
do
ne
 a
nd

zi
pr
as
id
on
e 
w
er
e 
in
cl
ud
ed
 in
 tw
o 
tr
ia
ls
 a
nd
 o
ne
 tr
ia
l,

re
sp
ec
tiv
el
y.
 T
he
se
 r
ep
or
te
d 
th
e 
dr
ug
 s
up
er
io
r 
to

pl
ac
eb
o.

O
ne
 tr
ia
l c
om
pa
re
d 
zi
pr
as
id
on
e 
at
 d
if
fe
ri
ng
 le
ve
ls

au
gm
en
tin
g 
se
rt
ra
lin
e 
to
 s
er
tr
al
in
e 
al
on
e.
 T
hi
s 
tr
ia
l

fo
un
d 
a 
gr
ea
te
r 
im
pr
ov
em
en
t i
n 
C
G
I-
S 
an
d 
M
A
D
R
S

sc
or
es
 a
ug
m
en
tin
g 
w
ith
 z
ip
ra
si
do
ne
 a
t 1
60
m
g 
th
an

ei
th
er
 a
ug
m
en
ta
tio
n 
w
ith
 z
ip
ra
si
do
ne
 a
t 8
0m
g 
or

se
rt
ra
lin
e 
al
on
e.
  H
ow
ev
er
, t
he
re
 w
as
 n
o 
si
gn
if
ic
an
t

di
ff
er
en
ce
 in
 H
A
M
D
-1
7,
 C
G
I-
I 
or
 H
A
M
-A
 s
co
re
s.
  

In
 o
ur
 m
et
a-
an
al
ys
is
 o
f 
fi
ve
 p
la
ce
bo
-c
on
tr
ol
le
d

tr
ia
ls
, q
ue
tia
pi
ne
 w
as
 s
up
er
io
r 
ac
co
rd
in
g 
to
 r
el
at
iv
e

ri
sk
 o
f 
bo
th
 r
es
po
nd
in
g 
an
d 
re
m
itt
ed
 a
s 
m
ea
su
re
d 
by

M
A
D
R
S.
 

D
ep
re
ss
io
n
–

M
D
D
:

au
gm
en
ta
tio
n 

of
 S
SR
I/
SN
R
I

D
ep
re
ss
io
n
–

M
D
D
:

M
on
ot
he
ra
py

M
od
er
at
e 
–

ri
sp
er
id
on
e,

ar
ip
ip
ra
zo
le
,

qu
et
ia
pi
ne

L
ow
 –

ol
an
za
pi
ne
,

zi
pr
as
id
on
e

M
od
er
at
e

A
ri
pi
pr
az
ol
e,
 q
ue
tia
pi
ne
,

an
d 
ri
sp
er
id
on
e 
ha
ve

ef
fi
ca
cy
as
 a
ug
m
en
ta
tio
n

to
 S
SR
Is
/S
N
R
Is
 f
or
 m
aj
or

de
pr
es
si
ve
 d
is
or
de
r.

O
la
nz
ap
in
e 
an
d

zi
pr
as
id
on
e 
m
ay
 a
ls
o

ha
ve
 e
ff
ic
ac
y.

O
la
nz
ap
in
e 
do

es
 n
ot
 h
av
e

ef
fi
ca
cy
as
 m
on
ot
he
ra
py

fo
r 
m
aj
or
 d
ep
re
ss
iv
e

di
so
rd
er
.

Q
ue
tia
pi
ne
 h
as
 e
ff
ic
ac
y

as
 m
on
ot
he
ra
py
 f
or
 m
aj
or

de
pr
es
si
ve
 d
is
or
de
r.



9

Ta
b
le
 B
. 
Su
m
m
a
ry
 u
p
d
a
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ef
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ca
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f 
a
ty
p
ic
a
l a
nt
ip
sy
ch
ot
ic
s 
fo
r 
of
f-
la
b
el
 u
se
 (
co
nt
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ue
d
)

St
re
ng
th
 o
f 

2
0
1
1
 

U
sa
g
e

Ev
id
en
ce

2
0
0
6
 F
in
d
in
g
s

2
0
1
1
 F
in
d
in
g
s

Co
nc
lu
si
on
s

Tw
el
ve
 tr
ia
ls
 u
se
d 
ri
sp
er
id
on
e,
 o
la
nz
ap
in
e,

or
 q
ue
tia
pi
ne
 a
s 
au
gm
en
ta
tio
n 
th
er
ap
y 
in

pa
tie
nt
s 
w
ho
 w
er
e 
re
si
st
an
t t
o 
tr
ea
tm
en
t

w
ith
 S
SR
I.
 N
in
e 
tr
ia
ls
 w
er
e 
su
ff
ic
ie
nt
ly

si
m
ila
r 
cl
in
ic
al
ly
 to
 p
oo
l. 
A
ty
pi
ca
l

an
tip
sy
ch
ot
ic
s 
ha
d 
a 
cl
in
ic
al
ly
 im
po
rt
an
t

be
ne
fi
t (
m
ea
su
re
d 
by
 th
e 
Y
al
e-
B
ro
w
n

O
bs
es
si
ve
-C
om
pu
ls
iv
e 
Sc
al
e)
 w
he
n 
us
ed

as
 a
ug
m
en
ta
tio
n 
th
er
ap
y.
  R
el
at
iv
e 
ri
sk
 o
f

“r
es
po
nd
in
g”
 s
ig
ni
fi
ca
nt
 f
or
 a
ug
m
en
ta
tio
n

w
ith
 q
ue
tia
pi
ne
 a
nd
 r
is
pe
ri
do
ne
.  
T
he
re

w
er
e 
to
o 
fe
w
 s
tu
di
es
 o
f 
ol
an
za
pi
ne

au
gm
en
ta
tio
n 
to
 p
er
m
it 
se
pa
ra
te
 p
oo
lin
g 
of

th
is
 d
ru
g.

O
ne
 tr
ia
l o
f 
ri
sp
er
id
on
e 
re
po
rt
ed
 n
o

di
ff
er
en
ce
s 
be
tw
ee
n 
gr
ou
ps
 in
 a
ch
ie
vi
ng
 a

re
sp
on
se
 to
 th
er
ap
y,
 b
ut
 p
at
ie
nt
s

m
ai
nt
ai
ne
d 
on
 r
is
pe
ri
do
ne
 h
ad
 a

si
gn
if
ic
an
tly
 lo
ng
er
 p
er
io
d 
of
 ti
m
e 
to

re
la
ps
e 
co
m
pa
re
d 
to
 p
la
ce
bo
 (
10
2 
da
ys
 v
s.

85
 d
ay
s)

Fo
ur
 tr
ia
ls
 o
f 
ri
sp
er
id
on
e 
an
d 
tw
o 
tr
ia
ls
 o
f

ol
an
za
pi
ne
, e
ac
h 
of
 a
t l
ea
st
 6
 w
ee
k

du
ra
tio
n,
 tr
ea
te
d 
pa
tie
nt
s 
w
ith
 P
T
SD
.

T
hr
ee
 tr
ia
ls
 e
nr
ol
le
d 
m
en
 w
ith
 c
om
ba
t-

re
la
te
d 
PT
SD
; t
he
se
 s
ho
w
ed
 a
 b
en
ef
it 
in

sl
ee
p 
qu
al
ity
, d
ep
re
ss
io
n,
 a
nx
ie
ty
, a
nd

ov
er
al
l s
ym
pt
om
s 
w
he
n 
ri
sp
er
id
on
e 
or

ol
an
za
pi
ne
 w
as
 u
se
d 
to
 a
ug
m
en
t t
he
ra
py

w
ith
 a
nt
id
ep
re
ss
an
ts
 o
r 
ot
he
r 
ps
yc
ho
tr
op
ic

m
ed
ic
at
io
n.
 T
hr
ee
 tr
ia
ls
 o
f 
ol
an
za
pi
ne
 o
r

ri
sp
er
id
on
e 
as
 m
on
ot
he
ra
py
 f
or
 a
bu
se
d

w
om
en
 w
ith
 P
T
SD
 w
er
e 
in
co
nc
lu
si
ve

re
ga
rd
in
g 
ef
fi
ca
cy
.

O
ur
 u
pd
at
ed
 m
et
a-
an
al
ys
is
 f
ou
nd
 r
is
pe
ri
do
ne

su
pe
ri
or
 to
 p
la
ce
bo
, a
s 
m
ea
su
re
d 
by
 c
ha
ng
ed
 in
 th
e

Y
al
e 
B
ro
w
n 
O
bs
es
si
ve
 C
om
pu
ls
iv
e 
Sc
al
e 
(Y
-B
O
C
S)
.

T
he
re
 w
er
e 
to
o 
fe
w
 s
tu
di
es
 (
tw
o)
 to
 p
er
m
it 
se
pa
ra
te

po
ol
in
g 
fo
r 
ol
an
za
pi
ne
; b
ot
h 
tr
ia
ls
 r
ep
or
te
d

ol
an
za
pi
ne
 s
up
er
io
r 
to
 p
la
ce
bo
.

O
ne
 n
ew
 h
ea
d 
to
 h
ea
d 
tr
ia
l f
ou
nd
 n
o 
di
ff
er
en
ce
 in

ef
fe
ct
 b
et
w
ee
n 
ol
an
za
pi
ne
 a
nd
 r
is
pe
ri
do
ne
 a
s 
SS
R
I

au
gm
en
ta
tio
n.
  O
ne
 n
ew
 h
ea
d 
to
 h
ea
d 
tr
ia
l f
ou
nd

qu
et
ia
pi
ne
 m
or
e 
ef
fe
ct
iv
e 
th
an
 z
ip
ra
si
do
ne
 a
s 
SS
R
I

au
gm
en
ta
tio
n.
  

O
ne
 n
ew
 tr
ia
l c
om
pa
re
d 
qu
et
ia
pi
ne
 to
 c
lo
m
ip
ra
m
in
e

as
 S
SR
I 
au
gm
en
ta
tio
n.
 Q
ue
tia
pi
ne
 p
ro
du
ce
d 
a

si
gn
if
ic
an
t r
ed
uc
tio
n 
in
 Y
-B
O
C
S 
sc
or
e,
 w
hi
le

cl
om
ip
ra
m
in
e 
di
d 
no
t.

Tw
o 
ne
w
 tr
ia
ls
 f
ou
nd
 q
ue
tia
pi
ne
 s
up
er
io
r 
to
 p
la
ce
bo

as
 a
ug
m
en
ta
tio
n 
fo
r 
ci
ta
lo
pr
am
, a
cc
or
di
ng
 to
 Y
-

B
O
C
S 
an
d 
C
G
I-
I 
sc
or
es
.

T
hr
ee
 n
ew
 tr
ia
ls
 o
f 
ri
sp
er
id
on
e 
w
er
e 
fo
un
d,
 a
llo
w
in
g

us
 to
 c
on
du
ct
 a
 m
et
a-
an
al
ys
is
 u
si
ng
 th
e 
C
lin
ic
ia
n

A
dm
in
is
te
re
d 
PT
SD
 S
ca
le
 (
C
A
PS
) 
as
 o
ut
co
m
e.

R
is
pe
ri
do
ne
 w
as
 s
up
er
io
r 
to
 p
la
ce
bo
. T
he
re
 w
er
e 
to
o

fe
w
 o
la
nz
ap
in
e 
st
ud
ie
s 
(t
w
o)
 to
 p
oo
l; 
on
e 
re
po
rt
ed

ol
an
za
pi
ne
 s
up
er
io
r 
to
 p
la
ce
bo
, w
hi
le
 o
ne
 d
id
 n
ot
.

A
 n
ew
 tr
ia
l f
ou
nd
 a
 3
-f
ol
d 
de
cl
in
e 
in
 C
A
PS
 s
co
re
s

in
 p
at
ie
nt
s 
tr
ea
te
d 
w
ith
 q
ue
tia
pi
ne
 m
on
ot
he
ra
py

co
m
pa
re
d 
to
 p
la
ce
bo
. E
xa
ct
 s
co
re
s 
w
er
e 
no
t

re
po
rt
ed
.

W
e 
al
so
 c
on
du
ct
ed
 a
 m
et
a-
an
al
ys
is
 b
y 
co
nd
iti
on
;

at
yp
ic
al
s 
w
er
e 
ef
fi
ca
ci
ou
s 
fo
r 
co
m
ba
t-
re
la
te
d 
PT
SD

bu
t n
ot
 P
T
SD
 in
 a
bu
se
d 
w
om
en
. 

O
bs
es
si
ve
-

co
m
pu

ls
iv
e

di
so
rd
er
–

au
gm
en
ta
tio
n 
 

of
 S
SR
I

O
bs
es
si
ve
-

co
m
pu

ls
iv
e

di
so
rd
er
–

au
gm
en
ta
tio
n 

of
 c
ita
lo
pr
am

Po
st
-t
ra
um

at
ic

st
re
ss
 d
is
or
de
r

M
od
er
at
e

–r
is
pe
ri
do
ne

L
ow
 –

ol
an
za
pi
ne

L
ow
–q
ue
tia
pi
ne

V
er
y 
lo
w
 –

ri
sp
er
id
on
e

M
od
er
at
e 
–

ri
sp
er
id
on
e

O
la
nz
ap
in
e 
–

L
ow

Q
ue
tia
pi
ne
 –

ve
ry
 lo
w

R
is
pe
ri
do
ne
 h
as
 e
ff
ic
ac
y

in
 im
pr
ov
in
g 
O
C
D

sy
m
pt
om
s 
w
he
n 
us
ed
 a
s

an
 a
dj
un
ct
 to
 S
SR
I 
in

tr
ea
tm
en
t r
ef
ra
ct
or
y

pa
tie
nt
s.
 O
la
nz
ap
in
e 
m
ay

al
so
 h
av
e 
ef
fi
ca
cy
.

Q
ue
tia
pi
ne
 is
 m
or
e

ef
fi
ca
ci
ou

s
th
an

zi
pr
as
id
on
e 
an
d

cl
om
ip
ra
m
in
e 
fo
r 
th
is

pu
rp
os
e.

Q
ue
tia
pi
ne
 a
nd

ri
sp
er
id
on
e 
m
ay
 b
e

ef
fi
ca
ci
ou

s
as

au
gm
en
ta
tio
n 
to

ci
ta
lo
pr
am
 in
 O
C
D

pa
tie
nt
s.
 

R
is
pe
ri
do
ne
 is
 e
ff
ic
ac
io
us

in
 r
ed
uc
in
g 
co
m
ba
t-

re
la
te
d 
PT
SD
 s
ym
pt
om
s

w
he
n 
us
ed
 a
s 
an
 a
dj
un
ct

to
 p
ri
m
ar
y 
m
ed
ic
at
io
n.
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nt
ip
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ic
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of
f-
la
b
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co
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)

St
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 o
f 

2
0
1
1
 

U
sa
g
e

Ev
id
en
ce

2
0
0
6
 F
in
d
in
g
s

2
0
1
1
 F
in
d
in
g
s

Co
nc
lu
si
on
s

T
hr
ee
 tr
ia
ls
 p
ro
vi
de
 e
vi
de
nc
e 
th
at

ol
an
za
pi
ne
 is
 s
up
er
io
r 
to
 p
la
ce
bo
 a
nd
 m
ay

be
 s
up
er
io
r 
to
 f
lu
ox
et
in
e.
  T
he
 b
en
ef
it 
of

ad
di
ng
 o
la
nz
ap
in
e 
to
 d
ia
le
ct
ic
al
 th
er
ap
y 
in

on
e 
tr
ia
l w
as
 s
m
al
l. 
A
ri
pi
pr
az
ol
e 
w
as

su
pe
ri
or
 to
 p
la
ce
bo
 in
 o
ne
 s
m
al
l t
ri
al
.

R
is
pe
ri
do
ne
 w
as
 s
up
er
io
r 
to
 p
la
ce
bo
 in
 o
ne

sm
al
l t
ri
al
.

R
is
pe
ri
do
ne
 w
as
 s
up
er
io
r 
to
 p
la
ce
bo
 in
 o
ne

sm
al
l t
ri
al
, a
nd
 it
 w
as
 a
t l
ea
st
 a
s 
ef
fe
ct
iv
e

as
 p
im
oz
id
e 
or
 c
lo
ni
di
ne
 f
or
 8
 to
 1
2 
w
ee
ks

of
 th
er
ap
y 
in
 th
e 
th
re
e 
ot
he
r 
tr
ia
ls
. O
ne

tr
ia
l o
f 
zi
pr
as
id
on
e 
sh
ow
ed
 v
ar
ia
bl
e

ef
fi
ca
cy
 c
om
pa
re
d 
to
 p
la
ce
bo
.

N
ot
 c
ov
er
ed
.

O
ne
 n
ew
 tr
ia
l f
ou
nd
 a
ri
pi
pr
az
ol
e 
su
pe
ri
or
 to
 p
la
ce
bo

in
 im
pr
ov
in
g 
SC
L
-9
0,
 H
A
M
-D
, a
nd
 H
A
M
-A
 s
co
re
s

at
 8
 m
on
th
s 
an
d 
le
ss
 s
el
f-
in
ju
ry
 a
t 1
8 
m
on
th
s.
  O
ne

ne
w
 tr
ia
l o
f 
zi
pr
as
id
on
e 
fo
un
d 
no
 s
ig
ni
fi
ca
nt

di
ff
er
en
ce
 in
 C
G
I-
B
PD
, d
ep
re
ss
iv
e,
 a
nx
ie
ty
,

ps
yc
ho
tic
 o
r 
im
pu
ls
iv
e 
sy
m
pt
om
s 
co
m
pa
re
d 
to

pl
ac
eb
o 
at
 1
2 
w
ee
ks
. T
w
o 
ne
w
 tr
ia
ls
 o
f 
ol
an
za
pi
ne

fo
un
d 
no
 d
if
fe
re
nc
e 
fr
om
 p
la
ce
bo
 in
 a
ny
 o
ut
co
m
es
,

w
hi
le
 a
no
th
er
 n
ew
 tr
ia
l o
f 
ol
an
za
pi
ne
 f
ou
nd
 g
re
at
er

ch
an
ge
 in
 Z
A
N
-B
PD
 s
co
re
s 
at
 1
2 
w
ee
ks
, c
om
pa
re
d

w
ith
 p
la
ce
bo
. O
ne
 n
ew
 tr
ia
l f
ou
nd
 q
ue
tia
pi
ne

su
pe
ri
or
 to
 p
la
ce
bo
 o
n 
B
PR
S,
 P
A
N
SS
 s
ca
le
s.
 D
ue
 to

he
te
ro
ge
ne
ity
 o
f 
ou
tc
om
es
, w
e 
co
ul
d 
no
t p
er
fo
rm
 a

m
et
a-
an
al
ys
is
.

O
ne
 n
ew
 s
m
al
l t
ri
al
 o
f 
ri
sp
er
id
on
e 
fo
un
d 
no

di
ff
er
en
ce
 f
ro
m
 p
la
ce
bo
 o
n 
a 
co
gn
iti
ve
 a
ss
es
sm
en
t

ba
tte
ry
.

N
o 
ad
di
tio
na
l t
ri
al
s.
 

T
hr
ee
 p
la
ce
bo
-c
on
tr
ol
le
d 
tr
ia
ls
 o
f 
qu
et
ia
pi
ne
 a
s

m
on
ot
he
ra
py
 f
or
 G
en
er
al
iz
ed
 A
nx
ie
ty
 D
is
or
de
r

(G
A
D
) 
co
ul
d 
be
 p
oo
le
d;
 r
el
at
iv
e 
ri
sk
 o
f 
re
sp
on
di
ng

on
 H
A
M
-A
 f
av
or
ed
 th
e 
qu
et
ia
pi
ne
 g
ro
up
. 

O
ne
 h
ea
d 
to
 h
ea
d 
tr
ia
l s
ho
w
ed
 n
o 
di
ff
er
en
ce
 b
et
w
ee
n

ri
sp
er
id
on
e 
an
d 
pa
ro
xe
tin
e 
on
 H
A
M
-A
 s
co
re

im
pr
ov
em
en
t.

O
ne
 tr
ia
l e
ac
h 
fo
un
d 
qu
et
ia
pi
ne
 e
qu
al
ly
 e
ff
ec
tiv
e 
as

pa
ro
xe
tin
e 
an
d 
es
ci
ta
lo
pr
am
.

Pe
rs
on

al
it
y

di
so
rd
er
s
–

bo
rd
er
lin
e

Pe
rs
on

al
it
y

di
so
rd
er
s
–

sc
hi
zo
ty
pa
l

T
ou

re
tt
e’
s

sy
nd

ro
m
e

A
nx

ie
ty

L
ow
 –

ar
ip
ip
ra
zo
le

V
er
y 
lo
w
 –

qu
et
ia
pi
ne
,

ol
an
za
pi
ne

L
ow

L
ow

M
od
er
at
e

O
la
nz
ap
in
e 
ha
d 
m
ix
ed

re
su
lt
s
in
 7
 tr
ia
ls
,

ar
ip
ip
ra
zo
le
 w
as
 f
ou
nd

ef
fi
ca
ci
ou

s
in
 tw
o 
tr
ia
ls
,

qu
et
ia
pi
ne
 w
as
 f
ou
nd

ef
fi
ca
ci
ou

s
in
 o
ne
 tr
ia
l,

an
d 
zi
pr
as
id
on
e 
w
as

fo
un
d 
no

t 
ef
fi
ca
ci
ou

s
in

on
e 
tr
ia
l.

R
is
pe
ri
do
ne
 h
ad
 m

ix
ed

re
su
lt
s
w
he
n 
us
ed
 to
 tr
ea
t

sc
hi
zo
ty
pa
l p
er
so
na
lit
y

di
so
rd
er
 in
 tw
o 
sm
al
l

tr
ia
ls
.

Sa
m
e 
as
 2
00
6:

R
is
pe
ri
do
ne
 is
 a
t 
le
as
t 
as

ef
fi
ca
ci
ou

s 
as
 p
im

oz
id
e

or
 c
lo
ni
di
ne
fo
r

To
ur
et
te
’s
 s
yn
dr
om
e.
 

Q
ue
tia
pi
ne
 h
as
 e
ff
ic
ac
y

as
 tr
ea
tm
en
t f
or

G
en
er
al
iz
ed
 A
nx
ie
ty

D
is
or
de
r



11

Ta
b
le
 B
. 
Su
m
m
a
ry
 u
p
d
a
te
: 
ef
fi
ca
cy
 o
f 
a
ty
p
ic
a
l a
nt
ip
sy
ch
ot
ic
s 
fo
r 
of
f-
la
b
el
 u
se
 (
co
nt
in
ue
d
)

St
re
ng
th
 o
f 

2
0
1
1
 

U
sa
g
e

Ev
id
en
ce

2
0
0
6
 F
in
d
in
g
s

2
0
1
1
 F
in
d
in
g
s

Co
nc
lu
si
on
s

N
ot
 c
ov
er
ed
.

N
ot
 c
ov
er
ed
.

N
ot
 c
ov
er
ed
.

N
ot
 c
ov
er
ed
.

N
ot
 c
ov
er
ed
.

N
ot
 c
ov
er
ed
.

N
ot
 c
ov
er
ed
.

O
ne
 tr
ia
l s
ho
w
ed
 r
is
pe
ri
do
ne
 s
up
er
io
r 
to
 p
la
ce
bo
 in

re
du
ci
ng
 s
co
re
s 
on
 th
e 
C
hi
ld
re
n’
s 
A
gg
re
ss
io
n 
Sc
al
e

– 
Pa
re
nt
 v
er
si
on
 (
C
A
S-
P)
.

O
ne
 tr
ia
l s
ho
w
ed
 r
is
pe
ri
do
ne
 le
d 
to
 g
re
at
er
 r
ed
uc
tio
n

in
 S
N
A
P-
IV
 (
Sw
an
so
n,
 N
ol
an
, a
nd
 P
el
ha
m
 te
ac
he
r

&
 p
ar
en
t r
at
in
g 
sc
al
e)
 s
co
re
s 
th
an
 m
et
hy
lp
he
ni
da
te
.

Tw
o 
tr
ia
ls
 o
f 
ar
ip
ip
ra
zo
le
 s
ho
w
ed
 n
o 
ef
fe
ct
 o
n

SN
A
P-
IV
 (
Sw
an
so
n,
 N
ol
an
, a
nd
 P
el
ha
m
 te
ac
he
r 
&

pa
re
nt
 r
at
in
g 
sc
al
e)
 s
co
re
s 
th
an
 p
la
ce
bo
.

Fi
ve
 tr
ia
ls
 o
f 
ol
an
za
pi
ne
 w
er
e 
fo
un
d;
 th
re
e 
re
po
rt
in
g

B
od
y 
M
as
s 
In
de
x 
(B
M
I)
 c
ou
ld
 b
e 
po
ol
ed
. T
he
re
 w
as

no
 d
if
fe
re
nc
e 
in
 c
ha
ng
e 
in
 B
M
I 
at
 e
ith
er
 o
ne
 o
r 
th
re
e

m
on
th
s 
co
m
pa
re
d 
to
 p
la
ce
bo
.

O
ne
 tr
ia
l o
f 
qu
et
ia
pi
ne
 r
ep
or
te
d 
no
 s
ta
tis
tic
al

di
ff
er
en
ce
 f
ro
m
 p
la
ce
bo
 in
 B
M
I 
in
cr
ea
se
 a
t t
hr
ee

m
on
th
s.

In
 o
ne
 s
m
al
l t
ri
al
 (
N
=
13
) 
of
 q
ue
tia
pi
ne
, s
le
ep

ou
tc
om
es
 w
er
e 
no
t s
ta
tis
tic
al
ly
 d
if
fe
re
nt
 f
ro
m

pl
ac
eb
o.

Tw
o 
tr
ia
ls
 o
f 
ar
ip
ip
ra
zo
le
 a
nd
 o
ne
 o
f 
qu
et
ia
pi
ne

re
po
rt
ed
 %
 o
f 
pa
tie
nt
s 
co
m
pl
et
el
y 
ab
st
in
en
t d
ur
in
g

fo
llo
w
-u
p.
 I
n 
ou
r 
po
ol
ed
 a
na
ly
si
s,
 th
e 
ef
fe
ct
 v
er
su
s

pl
ac
eb
o 
w
as
 in
si
gn
if
ic
an
t.

A
tt
en
ti
on

 d
ef
ic
it
/

hy
pe
ra
ct
iv
it
y

di
so
rd
er
– 
no
 

co
-o
cc
ur
ri
ng

di
so
rd
er
s

A
tt
en
ti
on

 d
ef
ic
it
/

hy
pe
ra
ct
iv
it
y

di
so
rd
er
–m
en
ta
ll

y 
re
ta
rd
ed

ch
ild
re
n

A
tt
en
ti
on

 d
ef
ic
it
/

hy
pe
ra
ct
iv
it
y

di
so
rd
er
– 
bi
po
la
r

ch
ild
re
n

E
at
in
g 
di
so
rd
er
s

In
so
m
ni
a

Su
bs
ta
nc
e 
ab

us
e

– 
al
co
ho
l

L
ow

L
ow

L
ow

M
od
er
at
e 
–

ol
an
za
pi
ne

L
ow
 -
 q
ue
tia
pi
ne

V
er
y 
lo
w
.

M
od
er
at
e 
–

ar
ip
ip
ra
zo
le

L
ow
 –

qu
et
ia
pi
ne

R
is
pe
ri
do
ne
 m
ay
 b
e

ef
fi
ca
ci
ou

s
in
 tr
ea
tin
g

ch
ild
re
n 
w
ith
 A
D
H
D
 w
ith

no
 s
er
io
us
 c
o-
oc
cu
rr
in
g

di
so
rd
er
s.

R
is
pe
ri
do
ne
 m

ay
 b
e

su
pe
ri
or
 t
o

m
et
hy
lp
he
ni
da

te
in

tr
ea
tin
g 
A
D
H
D
 s
ym
pt
om
s

in
 m
en
ta
lly
 r
et
ar
de
d

ch
ild
re
n.

A
ri
pi
pr
az
ol
e 
is

in
ef
fi
ca
ci
ou

s
in
 r
ed
uc
in
g

A
D
H
D
 s
ym
pt
om
s 
in

ch
ild
re
n 
w
ith
 b
ip
ol
ar

di
so
rd
er
.

O
la
nz
ap
in
e 
an
d

qu
et
ia
pi
ne
 h
av
e 
no

ef
fi
ca
cy
in
 in
cr
ea
si
ng

bo
dy
 m
as
s 
in
 e
at
in
g

di
so
rd
er
 p
at
ie
nt
s.

Q
ue
tia
pi
ne
 m
ay
 b
e

in
ef
fi
ca
ci
ou

s
in
 tr
ea
tin
g

in
so
m
ni
a.

A
ri
pi
pr
az
ol
e 
is

in
ef
fi
ca
ci
ou

s
in
 tr
ea
tin
g

al
co
ho
l a
bu
se

/d
ep
en
de
nc
e.
 Q
ue
tia
pi
ne

m
ay
 a
ls
o 
be

in
ef
fi
ca
ci
ou

s.



12

Ta
b
le
 B
. 
Su
m
m
a
ry
 u
p
d
a
te
: 
ef
fi
ca
cy
 o
f 
a
ty
p
ic
a
l a
nt
ip
sy
ch
ot
ic
s 
fo
r 
of
f-
la
b
el
 u
se
 (
co
nt
in
ue
d
)

St
re
ng
th
 o
f 

2
0
1
1
 

U
sa
g
e

Ev
id
en
ce

2
0
0
6
 F
in
d
in
g
s

2
0
1
1
 F
in
d
in
g
s

Co
nc
lu
si
on
s

N
ot
 c
ov
er
ed
.

N
ot
 c
ov
er
ed
.

N
ot
 c
ov
er
ed
.

Tw
o 
tr
ia
ls
 o
f 
ol
an
za
pi
ne
 a
nd
 o
ne
 o
f 
ri
sp
er
id
on
e

re
po
rt
ed
 th
er
e 
w
as
 n
o 
di
ff
er
en
ce
 in
 e
ff
ic
ac
y 
ve
rs
us

pl
ac
eb
o 
as
 m
ea
su
re
d 
by
 th
e 
A
dd
ic
tio
n 
Se
ve
ri
ty

In
de
x 
(A
SI
).

O
ne
 tr
ia
l f
ou
nd
 a
ri
pi
pr
az
ol
e 
in
ef
fi
ca
ci
ou
s 
in

re
du
ci
ng
 u
se
 o
f 
in
tr
av
en
ou
s 
am
ph
et
am
in
e,
 a
s

m
ea
su
re
d 
by
 u
ri
na
ly
si
s.
 A
no
th
er
 tr
ia
l f
ou
nd

ar
ip
ip
ra
zo
le
 in
ef
fi
ca
ci
ou
s 
in
 r
ed
uc
in
g 
cr
av
in
g 
fo
r

m
et
ha
m
ph
et
am
in
e.

O
ne
 tr
ia
l o
f 
m
et
ha
do
ne
 c
lie
nt
s 
fo
un
d 
no
 d
if
fe
re
nc
e

be
tw
ee
n 
ri
sp
er
id
on
e 
an
d 
pl
ac
eb
o 
in
 r
ed
uc
tio
n 
of

co
ca
in
e 
or
 h
er
oi
n 
us
e.

Su
bs
ta
nc
e 

ab
us
e 
– 
co
ca
in
e

Su
bs
ta
nc
e 

ab
us
e
– 
m
et
h-

am
ph
et
am
in
e

Su
bs
ta
nc
e 

ab
us
e
– 

m
et
ha
do
ne
 

cl
ie
nt
s

L
ow

L
ow

L
ow

O
la
nz
ap
in
e 
is

in
ef
fi
ca
ci
ou

s
in
 tr
ea
tin
g

co
ca
in
e 
ab
us
e/

de
pe
nd
en
ce
. R
is
pe
ri
do
ne

m
ay
 a
ls
o 
be
 in

ef
fi
ca
ci
ou

s.

A
ri
pi
pr
az
ol
e 
is

in
ef
fi
ca
ci
ou

s
in
 tr
ea
tin
g

m
et
ha
m
ph
et
am
in
e

ab
us
e/
de
pe
nd
en
ce
.

R
is
pe
ri
do
ne
 is
 a
n

in
ef
fi
ca
ci
ou
s 
ad
ju
nc
t t
o

m
et
ha
do
ne
 m
ai
nt
en
an
ce
.

A
D
H
D
 =
 a
tte
nt
io
n-
de
fi
ci
t h
yp
er
ac
tiv
ity
 d
is
or
de
r;
 B
E
H
A
V
E
-A
D
 =
 B
eh
av
io
ra
l P
at
ho
lo
gy
 in
 A
lz
he
im
er
’s
 D
is
ea
se
 S
ca
le
; B
PR
S 
=
 B
ri
ef
 P
sy
ch
ia
tr
ic
 R
at
in
g 
Sc
al
e;
 C
G
I-
B
PD

=
 C
lin
ic
al
 G
lo
ba
l I
m
pr
es
si
on
 S
ca
le
 f
or
 B
or
de
rl
in
e 
Pe
rs
on
al
ity
 D
is
or
de
r;
 C
G
I-
I 
=
 C
lin
ic
al
 G
lo
ba
l I
m
pr
es
si
on
 I
m
pr
ov
em
en
t; 
C
G
I-
S 
=
 C
lin
ic
al
 G
lo
ba
l I
m
pr
es
si
on
-S
ev
er
ity
;

C
M
A
I 
=
 C
oh
en
-M
an
sf
ie
ld
 A
gi
ta
tio
n 
In
ve
nt
or
y;
 H
A
M
-A
 =
 H
am
ilt
on
 A
nx
ie
ty
 S
ca
le
; H
A
M
-D
 =
 H
am
ilt
on
 D
ep
re
ss
io
n 
R
at
in
g 
Sc
al
e;
 M
A
D
R
S 
=
 M
on
tg
om
er
y-
A
sb
er
g

D
ep
re
ss
io
n 
R
at
in
g 
Sc
al
e;
 M
D
D
 =
 m
aj
or
 d
ep
re
ss
iv
e 
di
so
rd
er
; N
PI
 =
 N
eu
ro
ps
yc
hi
at
ri
c 
In
ve
nt
or
y;
 O
C
D
 =
 o
bs
es
si
ve
-c
om
pu
ls
iv
e 
di
so
rd
er
; P
A
N
SS
 =
 P
os
iti
ve
 a
nd
 N
eg
at
iv
e

Sy
nd
ro
m
e 
Sc
al
e;
 P
C
T
 =
 p
la
ce
bo
-c
on
tr
ol
le
d 
tr
ia
l; 
PT
SD
 =
 p
os
t-
tr
au
m
at
ic
 s
tr
es
s 
di
so
rd
er
; S
SR
I 
=
  s
el
ec
tiv
e 
se
ro
to
ni
n 
re
up
ta
ke
 in
hi
bi
to
r;
 S
N
R
I 
=
 s
er
ot
on
in
-

no
re
pi
ne
ph
ri
ne
 r
eu
pt
ak
e 
in
hi
bi
to
rs
; Z
A
N
-B
PD
 =
 Z
an
ar
in
i R
at
in
g 
Sc
al
e 
fo
r 
B
or
de
rl
in
e 
Pe
rs
on
al
ity
 D
is
or
de
r 



13

Ta
b
le
 C
. 
Su
m
m
a
ry
 u
p
d
a
te
: 
sa
fe
ty
 o
f 
a
ty
p
ic
a
l a
nt
ip
sy
ch
ot
ic
s 
fo
r 
of
f-
la
b
el
 u
se

A
d
ve
rs
e 
Ev
en
t

H
ea
d
-t
o-
H
ea
d
 C
om

p
a
ri
so
ns

A
ct
iv
e 
Co
m
p
a
ri
so
ns

Pl
a
ce
b
o 
Co
m
p
a
ri
so
ns

W
ei
gh

t 
ga
in
–

In
 o
ne
 la
rg
e 
tr
ia
l (
C
A
T
IE
-A
D
) 
pa
tie
nt
s 
w
ho
 w
er
e 
 

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s 
ta
ki
ng
 o
la
nz
ap
in
e

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s 
ta
ki
ng

E
ld
er
ly
 p
at
ie
nt
s

tr
ea
te
d 
w
ith
 o
la
nz
ap
in
e,
 q
ue
tia
pi
ne
, o
r 
ri
sp
er
id
on
e 

th
an
 r
is
pe
ri
do
ne
 o
r 
co
nv
en
tio
na
l a
nt
ip
sy
ch
ot
ic
s,

ol
an
za
pi
ne
 a
nd
 r
is
pe
ri
do
ne
 th
an

av
er
ag
ed
 a
 m
on
th
ly
 g
ai
n 
of
 1
.0
, 0
.7
, a
nd
 0
.4
 lb
s

pa
rt
ic
ul
ar
ly
 if
 th
ei
r 
B
M
I 
w
as
 le
ss
 th
an
 2
5 
at

pl
ac
eb
o 
ac
co
rd
in
g 
to
 o
ur
 m
et
a-

re
sp
ec
tiv
el
y,
 c
om
pa
re
d 
w
ith
 a
 m
on
th
ly
 w
ei
gh
t l
os
s 
of
 

ba
se
lin
e,
 a
cc
or
di
ng
 to
 a
 la
rg
e 
co
ho
rt
 s
tu
dy
.

an
al
ys
is
.

0.
9 
lb
s 
fo
r 
pl
ac
eb
o 
pa
tie
nt
s.
 

W
ei
gh

t 
ga
in
–

M
or
e 
co
m
m
on
 in
 o
la
nz
ap
in
e 
pa
tie
nt
s 
th
an
 

M
or
e 
co
m
m
on
 a
m
on
g 
pa
tie
nt
s 
ta
ki
ng

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s

A
du
lts
 1
8–
64

zi
pr
as
id
on
e 
pa
tie
nt
s 
in
 o
ne
 tr
ia
l.

ol
an
za
pi
ne
 th
an
 p
at
ie
nt
s 
ta
ki
ng
 c
on
ve
nt
io
na
l 

ta
ki
ng
 a
ri
pi
pr
az
ol
e,
 o
la
nz
ap
in
e,

an
tip
sy
ch
ot
ic
s 
in
 th
re
e 
tr
ia
ls
.

qu
et
ia
pi
ne
, a
nd
 r
is
pe
ri
do
ne
 th
an

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s 
ta
ki
ng
 a
ri
pi
pr
az
ol
e 

pl
ac
eb
o 
ac
co
rd
in
g 
to
 o
ur
 m
et
a-

th
an
 p
at
ie
nt
s 
ta
ki
ng
 c
on
ve
nt
io
na
l 

an
al
ys
is
.

an
tip
sy
ch
ot
ic
s 
in
 o
ne
 tr
ia
l.

M
or
e 
co
m
m
on
 a
m
on
g 
pa
tie
nt
s 
ta
ki
ng
 

ol
an
za
pi
ne
 th
an
 p
at
ie
nt
s 
ta
ki
ng
 m
oo
d 

st
ab
ili
ze
rs
 in
 tw
o 
tr
ia
ls
.

W
ei
gh

t 
ga
in
–

N
o 
he
ad
-t
o-
he
ad
 s
tu
di
es
.

N
o 
di
ff
er
en
ce
 b
et
w
ee
n 
cl
on
id
in
e 
an
d

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s

C
hi
ld
re
n 
&

ri
sp
er
id
on
e 
in
 o
ne
 tr
ia
l.

ta
ki
ng
 r
is
pe
ri
do
ne
 in
 tw
o 
PC
T
s.

ad
ol
es
ce
nt
s

N
o 
di
ff
er
en
ce
 in
 o
ne
 s
m
al
l P
C
T
 

of
 z
ip
ra
si
do
ne
.

M
or
ta
lit
y–

N
o 
di
ff
er
en
ce
 b
et
w
ee
n 
ol
an
za
pi
ne
 a
nd
 r
is
pe
ri
do
ne

Si
x 
la
rg
e 
co
ho
rt
 s
tu
di
es
 c
om
pa
re
d 
m
or
ta
lit
y 

T
he
 d
if
fe
re
nc
e 
in
 r
is
k 
fo
r 
de
at
h 

E
ld
er
ly
 p
at
ie
nt
s

ac
co
rd
in
g 
to
 a
 m
et
a-
an
al
ys
is
 o
f 
si
x 
tr
ia
ls
 o
f 
 

in
 e
ld
er
ly
 p
at
ie
nt
s 
ta
ki
ng
 a
ty
pi
ca
l a
nd

w
as
 s
m
al
l b
ut
 s
ta
tis
tic
al
ly

ol
an
za
pi
ne
 p
ub
lis
he
d 
in
 2
00
6.
 

co
nv
en
tio
na
l a
nt
ip
sy
ch
ot
ic
s.
 F
ou
r 
of
 th
es
e 

si
gn
if
ic
an
t f
or
 a
ty
pi
ca
ls
,

st
ud
ie
s 
fo
un
d 
a 
si
gn
if
ic
an
tly
 h
ig
he
r 
ra
te
 o
f 

ac
co
rd
in
g 
to
 a
 2
00
6 
m
et
a-
an
al
ys
is

de
at
h 
w
ith
 c
on
ve
nt
io
na
l a
nt
ip
sy
ch
ot
ic
s,
 w
hi
le
 

w
hi
ch
 r
em
ai
ns
 th
e 
be
st
 a
va
ila
bl
e

tw
o 
fo
un
d 
no
 s
ta
tis
tic
al
 d
if
fe
re
nc
e 
in
 m
or
ta
lit
y 

es
tim
at
e.
 S
en
si
tiv
ity
 a
na
ly
se
s

be
tw
ee
n 
th
e 
dr
ug
 c
la
ss
es
. 

fo
un
d 
no
 d
if
fe
re
nc
e 
be
tw
ee
n 

dr
ug
s 
in
 th
e 
cl
as
s.

Pa
tie
nt
s 
ta
ki
ng
 a
ty
pi
ca
ls
 h
ad
 

hi
gh
er
 o
dd
s 
of
 m
or
ta
lit
y 
th
an
 

th
os
e 
ta
ki
ng
 n
o 
an
tip
sy
ch
ot
ic
s 
in
 

th
e 
tw
o 
co
ho
rt
 s
tu
di
es
 th
at
 m
ad
e 

th
at
 c
om
pa
ri
so
n.

T
he
re
 a
re
 n
o 
tr
ia
ls
 o
r 
la
rg
e 

ob
se
rv
at
io
na
l s
tu
di
es
 o
f 

zi
pr
as
id
on
e 
in
 th
is
 p
op
ul
at
io
n;
 

th
er
ef
or
e,
 w
e 
ca
nn
ot
 m
ak
e 

co
nc
lu
si
on
s 
re
ga
rd
in
g 
sa
fe
ty
 

he
re
.



14

Ta
b
le
 C
. 
Su
m
m
a
ry
 u
p
d
a
te
: 
sa
fe
ty
 o
f 
a
ty
p
ic
a
l a
nt
ip
sy
ch
ot
ic
s 
fo
r 
of
f-
la
b
el
 u
se
 (
co
nt
in
ue
d
)

A
d
ve
rs
e 
Ev
en
t

H
ea
d
-t
o-
H
ea
d
 C
om

p
a
ri
so
ns

A
ct
iv
e 
Co
m
p
a
ri
so
ns

Pl
a
ce
b
o 
Co
m
p
a
ri
so
ns

E
nd

oc
ri
ne
/

N
o 
ev
id
en
ce
 r
ep
or
te
d.

N
o 
ev
id
en
ce
 r
ep
or
te
d.

N
o 
di
ff
er
en
ce
 in
 e
nd
oc
ri
ne

di
ab

et
es
– 

ev
en
ts
 in
 r
is
pe
ri
do
ne
 p
at
ie
nt
s 

E
ld
er
ly
 p
at
ie
nt
s

in
 o
ne
 P
C
T.

R
eg
ar
di
ng
 d
ia
be
te
s,
 r
is
k 
w
as
 

el
ev
at
ed
 b
ut
 n
ot
 s
ta
tis
tic
al
ly
 

si
gn
if
ic
an
t i
n 
on
e 
in
du
st
ry
-

sp
on
so
re
d 
co
ho
rt
 s
tu
dy
 o
f 

ol
an
za
pi
ne
 p
at
ie
nt
s.

E
nd

oc
ri
ne
/

D
ia
be
te
s 
m
or
e 
co
m
m
on
 in
 p
at
ie
nt
s 
ta
ki
ng

N
o 
ev
id
en
ce
 r
ep
or
te
d.

E
nd
oc
ri
ne
 e
ve
nt
s 
m
or
e 

di
ab

et
es
–

ol
an
za
pi
ne
 th
an
 p
at
ie
nt
s 
ta
ki
ng
 r
is
pe
ri
do
ne
 in

co
m
m
on
 in
 p
at
ie
nt
s 
ta
ki
ng

A
du
lts
 1
8–
64

on
e 
tr
ia
l. 

qu
et
ia
pi
ne
, r
is
pe
ri
do
ne
, a
nd
 

zi
pr
as
id
on
e 
in
 o
ne
 P
C
T
 e
ac
h.
 

M
or
e 
co
m
m
on
 in
 o
la
nz
ap
in
e 

in
 tw
o 
po
ol
ed
 P
C
T
s.

D
ia
be
te
s 
m
or
e 
co
m
m
on
 in
 

pa
tie
nt
s 
ta
ki
ng
 q
ue
tia
pi
ne
 in
 

si
x 
po
ol
ed
 P
C
T
s;
 h
ow
ev
er
, t
he
 

po
ol
ed
 o
dd
s 
ra
tio
 w
as
 e
le
va
te
d 

at
 1
.4
7 
bu
t n
ot
 s
ta
tis
tic
al
ly
 

si
gn
if
ic
an
t. 
M
or
e 
co
m
m
on
 in
 

ol
an
za
pi
ne
 p
at
ie
nt
s 
in
 o
ne
 

PC
T
; t
he
 o
dd
s 
ra
tio
 o
f 
5.
14
 

w
as
 n
ot
 s
ta
tis
tic
al
ly
 

si
gn
if
ic
an
t, 
w
ith
 v
er
y 
w
id
e 

co
nf
id
en
ce
 in
te
rv
al
s 
(0
.6
 to
 

24
4)
. 

L
ow
er
 o
dd
s 
of
 d
ia
be
te
s 
in
 

ri
sp
er
id
on
e 
pa
tie
nt
s 
in
 o
ne
 

la
rg
e 
ob
se
rv
at
io
na
l s
tu
dy
 



15

Ta
b
le
 C
. 
Su
m
m
a
ry
 u
p
d
a
te
: 
sa
fe
ty
 o
f 
a
ty
p
ic
a
l a
nt
ip
sy
ch
ot
ic
s 
fo
r 
of
f-
la
b
el
 u
se
 (
co
nt
in
ue
d
)

A
d
ve
rs
e 
Ev
en
t

H
ea
d
-t
o-
H
ea
d
 C
om

p
a
ri
so
ns

A
ct
iv
e 
Co
m
p
a
ri
so
ns

Pl
a
ce
b
o 
Co
m
p
a
ri
so
ns

C
VA

– 
N
o 
ev
id
en
ce
 r
ep
or
te
d.

H
os
pi
ta
liz
at
io
n 
fo
r 
C
V
A
 w
as
 in
cr
ea
se
d 
in
 th
e 

M
or
e 
co
m
m
on
 in
 r
is
pe
ri
do
ne
 

E
ld
er
ly
 p
at
ie
nt
s 

fi
rs
t w
ee
k 
af
te
r 
in
iti
at
io
n 
of
 c
on
ve
nt
io
na
l 

pa
tie
nt
s 
th
an
 p
la
ce
bo
 a
cc
or
di
ng

an
tip
sy
ch
ot
ic
s,
 b
ut
 n
ot
 f
or
 in
iti
at
io
n 
of
  a
ty
pi
ca
ls

to
 f
ou
r 
PC
T
s 
po
ol
ed
 b
y 
th
e

in
 a
 la
rg
e 
co
ho
rt
 s
tu
dy
.

m
an
uf
ac
tu
re
r. 
In
 o
ur
 n
ew
 m
et
a-

an
al
ys
is
 o
f 
PC
T
s,
 r
is
pe
ri
do
ne
 w
as
 

th
e 
on
ly
 d
ru
g 
as
so
ci
at
ed
 w
ith
 a
n 

in
cr
ea
se
.

M
or
e 
co
m
m
on
 in
 o
la
nz
ap
in
e 

th
an
 p
la
ce
bo
 a
cc
or
di
ng
 to
 f
iv
e 

PC
T
s 
po
ol
ed
 b
y 
th
e 
m
an
uf
ac
tu
re
r. 

E
P
S
– 
 

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s 
ta
ki
ng
 a
ri
pi
pr
az
ol
e 

N
o 
ev
id
en
ce
 r
ep
or
te
d.

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s 
ta
ki
ng

an
d 
ri
sp
er
id
on
e 
pa
tie
nt
s 
th
an
 p
at
ie
nt
s 
ta
ki
ng
 

ri
sp
er
id
on
e,
 a
cc
or
di
ng
 to
 o
ur
 

qu
et
ia
pi
ne
 in
 o
ne
 la
rg
e 
tr
ia
l (
C
A
T
IE
-A
D
).

m
et
a-
an
al
ys
is
. 

Q
ue
tia
pi
ne
 a
nd
 a
ri
pi
pr
az
ol
e 
w
er
e

no
t a
ss
oc
ia
te
d 
w
ith
 a
n 
in
cr
ea
se
.

M
or
e 
co
m
m
on
 in
 o
la
nz
ap
in
e 
in
 

on
e 
PC
T.

E
P
S
– 

N
o 
ev
id
en
ce
 r
ep
or
te
d.

L
es
s 
lik
el
y 
in
 p
at
ie
nt
s 
ta
ki
ng
 q
ue
tia
pi
ne
 th
an

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s 

A
du
lts
 1
8–
64

m
oo
d 
st
ab
ili
ze
rs
 in
 o
ne
 s
m
al
l t
ri
al
. 

ta
ki
ng
 a
ri
pi
pr
az
ol
e,
 q
ue
tia
pi
ne
,

L
es
s 
lik
el
y 
in
 p
at
ie
nt
s 
ta
ki
ng
 o
la
nz
ap
in
e 
or
 

an
d 
zi
pr
as
id
on
e 
th
an
 p
la
ce
bo

ar
ip
ip
ra
zo
le
 th
an
 p
at
ie
nt
s 
ta
ki
ng
 c
on
ve
nt
io
na
l 

ac
co
rd
in
g 
to
 o
ur
 m
et
a-
an
al
ys
is
.

an
tip
sy
ch
ot
ic
s 
in
 o
ne
 tr
ia
l e
ac
h.

Se
da

ti
on
–

M
or
e 
co
m
m
on
 in
 e
ld
er
ly
 p
at
ie
nt
s 
ta
ki
ng

N
o 
di
ff
er
en
ce
 in
 o
ne
 tr
ia
l o
f 
ol
an
za
pi
ne

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s

E
ld
er
ly
 p
at
ie
nt
s 

ol
an
za
pi
ne
 o
r 
qu
et
ia
pi
ne
 th
an
 r
is
pe
ri
do
ne
 

ve
rs
us
 b
en
zo
di
az
ep
in
es
.

ta
ki
ng
 a
ri
pi
pr
az
ol
e,
 o
la
nz
ap
in
e,

ac
co
rd
in
g 
to
 o
ur
 a
na
ly
si
s,
 b
ut
 n
ot
 q
ui
te
 s
ta
tis
tic
al
ly
 

N
o 
di
ff
er
en
ce
 in
 th
re
e 
tr
ia
ls
 o
f 
ol
an
za
pi
ne

qu
et
ia
pi
ne
, a
nd
 r
is
pe
ri
do
ne

si
gn
if
ic
an
t. 

an
d 
th
re
e 
of
 r
is
pe
ri
do
ne
 v
er
su
s 
co
nv
en
tio
na
l

th
an
 p
la
ce
bo
 a
cc
or
di
ng
 to
 o
ur

an
tip
sy
ch
ot
ic
s.
 

m
et
a-
an
al
ys
is
. 

Se
da

ti
on
– 

N
o 
he
ad
-t
o-
he
ad
 tr
ia
ls
.

N
o 
di
ff
er
en
ce
 in
 o
ne
 s
m
al
l t
ri
al
 o
f 

L
es
s 
co
m
m
on
 in
 a
ri
pi
pr
az
ol
e 

C
hi
ld
re
n 
an
d 

cl
on
id
in
e 
ve
rs
us
 r
is
pe
ri
do
ne
. M
or
e 
pa
tie
nt
s

pa
tie
nt
s 
th
an
 p
la
ce
bo
 p
at
ie
nt
s 
in

ad
ol
es
ce
nt
s

on
 h
al
op
er
id
ol
 th
an
 r
is
pe
ri
do
ne
 r
ep
or
te
d 
sl
ee
p 

on
e 
PC
T.
 N
o 
di
ff
er
en
ce
 f
ro
m

pr
ob
le
m
s 
in
 o
ne
 tr
ia
l. 

pl
ac
eb
o 
in
 o
ne
 s
m
al
l P
C
T
 o
f 

zi
pr
as
id
on
e.



16

Ta
b
le
 C
. 
Su
m
m
a
ry
 u
p
d
a
te
: 
sa
fe
ty
 o
f 
a
ty
p
ic
a
l a
nt
ip
sy
ch
ot
ic
s 
fo
r 
of
f-
la
b
el
 u
se
 (
co
nt
in
ue
d
)

A
d
ve
rs
e 
Ev
en
t

H
ea
d
-t
o-
H
ea
d
 C
om

p
a
ri
so
ns

A
ct
iv
e 
Co
m
p
a
ri
so
ns

Pl
a
ce
b
o 
Co
m
p
a
ri
so
ns

Se
da

ti
on
– 

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s 
ta
ki
ng
 q
ue
tia
pi
ne

O
la
nz
ap
in
e 
pa
tie
nt
s 
ha
d 
hi
gh
er
 o
dd
s 
th
an

M
or
e 
co
m
m
on
 in
 p
at
ie
nt
s

A
du
lts
 1
8–
64

th
an
 r
is
pe
ri
do
ne
 in
 tw
o 
tr
ia
ls
.

m
oo
d 
st
ab
ili
ze
r 
pa
tie
nt
s 
in
 tw
o 
tr
ia
ls
.

ta
ki
ng
 a
ri
pi
pr
az
ol
e,

N
o 
di
ff
er
en
ce
 in
 o
ne
 tr
ia
l o
f 
ri
sp
er
id
on
e 

ol
an
za
pi
ne
, q
ue
tia
pi
ne
,

ve
rs
us
 o
la
nz
ap
in
e.

ri
sp
er
id
on
e,
 a
nd
 z
ip
ra
si
do
ne

M
or
e 
co
m
m
on
 in
 o
la
nz
ap
in
e 
an
d 
qu
et
ia
pi
ne
 

th
an
 p
la
ce
bo
 in
 o
ur
 m
et
a-
an
al
ys
is
.

pa
tie
nt
s 
th
an
 S
SR
Is
 p
at
ie
nt
s 
in
 th
re
e 
an
d 
tw
o 

tr
ia
ls
 r
es
pe
ct
iv
el
y.

O
la
nz
ap
in
e 
pa
tie
nt
s 
ha
d 
lo
w
er
 o
dd
s 
th
an
 

pa
tie
nt
s 
ta
ki
ng
 c
on
ve
nt
io
na
l a
nt
ip
sy
ch
ot
ic
s 
in
 

ou
r 
po
ol
ed
 a
na
ly
si
s 
of
 th
re
e 
tr
ia
ls
. 

B
M
I 
=
 b
od
y 
m
as
s 
in
de
x;
 C
A
T
IE
-A
D
 =
 C
lin
ic
al
 A
nt
ip
sy
ch
ot
ic
 T
ri
al
s 
of
 I
nt
er
ve
nt
io
n 
E
ff
ec
tiv
en
es
s-
A
lz
he
im
er
’s
 D
is
ea
se
; C
V
A
 =
 c
er
eb
ro
va
sc
ul
ar
 a
cc
id
en
t;

E
PS
 =
 e
xt
ra
py
ra
m
id
al
 s
ym
pt
om
s;
 P
C
T
 =
 p
la
ce
bo
-c
on
tr
ol
le
d 
tr
ia
l; 
SS
R
I 
=
 s
er
ot
on
in
 s
el
ec
tiv
e 
re
up
ta
ke
 in
hi
bi
to
r 



17

Key Question 5: What is the effective dose and time
limit for off-label indications?

There are too few studies comparing doses of atypical
antipsychotic medications to draw a conclusion about a
minimum dose needed. Most trials used flexible dosing,
resulting in patients taking a wide range of doses.
According to a meta-analysis we were able to conduct
using the percentage of remitters and responders
according to the MADRS as outcome, 150 mg
quetiapine daily augmentation has equal efficacy as
augmentation with 300 mg for patients with MDD who
respond inadequately to SSRIs. More trials examining
different doses of other atypicals for MDD would help
guide clinicians in treating this population. In addition,
more dosage trials for treating conditions such as OCD,
PTSD, and anxiety disorder would allow for pooling
and comparison of results.

Though there is some trial data regarding duration of
treatment in PTSD, eating disorders, and borderline
personality disorder, the outcome of treatment appears
to be the same regardless of reported followup time. 

Remaining Issues 

The overarching finding of this review is that although
atypical antipsychotic medications are used for a large
number of off-label indications, there is moderate to
strong evidence of efficacy for only a few of the drugs
and for only a few of the off-label indications. Most of
the evidence is for the drugs risperidone, olanzapine,
and quetiapine, for the off-label indications of
dementia, depression, and OCD. For the newly
approved atypicals (asenapine, iloperidone, and
paliperidone), we found no clinical trials assessing their
use for any off-label condition, and for some off-label
uses, we found no or only a small number of trials.
Head-to-head comparisons of atypical antipsychotic
drugs for off-label uses are few, and evidence from
placebo-controlled trials for off-label use suggests that
efficacy differs between drugs, meaning that the
assumption of a “class effect” for atypical
antipsychotics may be unwarranted. This means that
each drug requires its own evaluation of efficacy for
each off-label indication, which is a large task; drugs
demonstrated to be efficacious will need to be
compared in head-to-head in trials.

There is almost no evidence about how treatment
efficacy may vary within populations, including
variations due to gender, race, ethnicity, or medical
comorbidities. In addition, existing evidence about the
role of baseline severity of disease is too heterogeneous
to allow us to draw conclusions. In future research,
standardized measures of disease severity might allow
for greater knowledge of the patient populations who
would benefit from treatment with atypical agents. 

Regarding adverse effects of the atypical
antipsychotics, existing evidence varies by drug and by
description of the adverse event. It would facilitate
assessments of comparative effectiveness if future
studies contained a standardized list of assessed side
effects. As many trials report only those side effects
observed, we are unable to compare between trials for
many of the side effects. 

Another area where clinical guidance is needed is in the
dosages required to achieve effects in off-label
indications. The dosages used in off-label indications
varied from those used in on-label indications. There
were few trials that compared effects by dose. Most
studies used “flexible” dosing, where a patients dosage
can be adjusted during the trial. Thus, a dosage
comparison across trials was generally not possible.
More research, examining differing dosages within the
same population, is required in order to guide clinicians
in the appropriate doses to prescribe. A similar issue is
that of treatment length. More research reporting
responses at various time points would be helpful in
determining how long treatment is required. Given the
risk of side effects when using these agents, clinicians
need to know when a result is expected to prevent
continuing an inefficacious agent, unnecessarily. 

Newer agents, such as asenapine, iloperidone, and
paliperidone, cannot be assumed to have efficacy and
harms similar to the older atypical antipsychotics, since
the evidence to date does not support that there is a
general “class effect” in terms of either efficacy or
harm for most off-label indications. Trials assessing the
newer agents’ efficacy and safety are necessary if they
are to be used off-label for any of the above treatment
areas.
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