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Preface

The Agency for Healthcare Research and Quality (AHRQ) conducts the Effective Health
Care Program as part of its mission to organize knowledge and make it available to inform
decisions about health care. As part of the Medicare Prescription Drug, Improvement, and
Modernization Act of 2003, Congress directed AHRQ to conduct and support research on the
comparative outcomes, clinical effectiveness, and appropriateness of pharmaceuticals, devices,
and health care services to meet the needs of Medicare, Medicaid, and the Children’s Health
Insurance Program (CHIP).

AHRQ has an established network of Evidence-based Practice Centers (EPCs) that produce
Evidence Reports/Technology Assessments to assist public- and private-sector organizations in
their efforts to improve the quality of health care. The EPCs now lend their expertise to the
Effective Health Care Program by conducting Comparative Effectiveness Reviews (CERS) of
medications, devices, and other relevant interventions, including strategies for how these items
and services can best be organized, managed, and delivered.

Systematic reviews are the building blocks underlying evidence-based practice; they focus
attention on the strength and limits of evidence from research studies about the effectiveness and
safety of a clinical intervention. In the context of developing recommendations for practice,
systematic reviews are useful because they define the strengths and limits of the evidence,
clarifying whether assertions about the value of the intervention are based on strong evidence
from clinical studies. For more information about systematic reviews, see
http://effectivehealthcare.ahrg.gov/reference/purpose.cfm

AHRQ expects that CERs will be helpful to health plans, providers, purchasers, government
programs, and the health care system as a whole. In addition, AHRQ is committed to presenting
information in different formats so that consumers who make decisions about their own and their
family’s health can benefit from the evidence.

Transparency and stakeholder input are essential to the Effective Health Care Program.
Please visit the Web site (www.effectivehealthcare.ahrg.gov) to see draft research questions and
reports or to join an email list to learn about new program products and opportunities for input.
Comparative Effectiveness Reviews will be updated regularly.

We welcome comments on this CER. They may be sent by mail to the Task Order Officer
named below at: Agency for Healthcare Research and Quality, 540 Gaither Road, Rockville, MD
20850, or by email to epc@ahrg.hhs.gov.

Carolyn M. Clancy, M.D. Jean Slutsky, P.A., M.S.P.H.

Director Director, Center for Outcomes and Evidence
Agency for Healthcare Research and Quality Agency for Healthcare Research and Quality
Stephanie Chang, M.D., M.P.H. Sonia Tyutyulkova, M.D., Ph.D.

Director Task Order Officer

Evidence-based Practice Program Center for Outcomes and Evidence

Center for Outcomes and Evidence Agency for Healthcare Research and Quality

Agency for Healthcare Research and Quality
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Off-Label Use of Atypical Antipsychotics: An Update

Structured Abstract

Objectives. Antipsychotic medications are approved by the U.S. Food and Drug Administration
(FDA) for treatment of schizophrenia, bipolar disorder, and for some drugs, depression. We
performed a systematic review on the efficacy and safety of atypical antipsychotic drugs for use
in conditions lacking FDA approval.

Data Sources. We searched PubMed, Embase, PsycINFO, CINAHL (Cumulative Index to
Nursing and Allied Health Literature), Cochrane DARE (Database of Abstracts of Reviews of
Effects), and Cochrane CENTRAL (Cochrane Central Register of Controlled Trials) from
inception to May 2011. We included only English-language studies.

Review Methods. Controlled trials comparing an atypical antipsychotic (risperidone, olanzapine,
quetiapine, aripiprazole, ziprasidone, asenapine, iloperidone, paliperidone) to either placebo,
another atypical antipsychotic drug, or other pharmacotherapy, for the off-label conditions of
anxiety disorder, attention deficit hyperactivity disorder, dementia and severe geriatric agitation,
major depressive disorder, eating disorders, insomnia, obsessive compulsive disorder (OCD),
post traumatic stress disorder (PTSD), personality disorders, substance abuse, and Tourette’s
syndrome were included. Observational studies with sample sizes greater than 1,000 were
included to assess rare adverse events. Two investigators conducted independent article review,
data abstraction, and study quality assessment.

Results. One hundred seventy trials contributed data to the efficacy review. Among the placebo-
controlled trials of elderly patients with dementia reporting a total/global outcome score that
includes symptoms such as psychosis, mood alterations, and aggression, small but statistically
significant effect sizes ranging from 0.12 and 0.20 were observed for aripiprazole, olanzapine,
and risperidone. For generalized anxiety disorder, pooled analysis of three large trials showed
that quetiapine was associated with a 26 percent greater likelihood of “responding,” defined as at
least 50 percent improvement on the Hamilton Anxiety Scale, compared with placebo. For
obsessive-compulsive disorder, risperidone was associated with a 3.9-fold greater likelihood of
“responding,” defined as a 25 to 35 percent improvement on the Yale Brown Obsessive
Compulsive Scale (YBOCS) compared with placebo.

We identified 6 trials on eating disorders, 12 on personality disorder, an existing meta-
analysis and 10 trials of risperidone or olanzapine for PTSD, 36 trials for depression of which 7
assessed drugs without an FDA-approved indication, and 33 trials of aripiprazole, olanzapine,
quetiapine, or risperidone for treating substance abuse disorders. We identified one small trial
(N=13) of atypical antipsychotics for insomnia which was inconclusive. For eating disorder
patients specifically, evidence shows that atypicals are do not cause significant weight gain. The
level of evidence is mixed regarding personality disorders and moderate for an association of
risperidone with improving post-traumatic stress disorder. Evidence does not support efficacy of
atypical antipsychotics for substance abuse.

In elderly patients, adverse events included an increased risk of death (number needed to
harm [NNH]=87), stroke (for risperidone, NNH=53), extrapyramidal symptoms (for olanzapine
(NNH=10) and risperidone (NNH=20), and urinary symptoms (NNH= from 16 to 36). In non-
elderly adults, adverse events included weight gain (particularly with olanzapine), fatigue,



sedation, akithisia (for aripiprazole) and extrapyramidal symptoms. Direct comparisons of
different atypical antipsychotics for off-label conditions are rare.

Conclusions. Benefits and harms vary among atypical antipsychotics for off-label usage. For
symptoms associated with dementia in elderly patients, small but statistically significant benefits
were observed for aripiprazole, olanzapine, and risperidone. Quetiapine was associated with
benefits in the treatment of generalized anxiety disorder, and risperidone was associated with
benefits in the treatment of OCD; however, adverse events were common.

Vi
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Executive Summary

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 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:

e 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

ES-1



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?

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.

ES-2



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. 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 green indicate areas with the strongest evidence of
efficacy, followed by the areas in blue. White areas containing circles indicate areas where no
clinical trials exist. Brown and pink areas indicate areas where evidence of inefficacy exists.

Table B 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/SNRISs) 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.
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Table A. Summary of strength of evidence of efficacy, by drug and condition

Aripiprazole Olanzapine Quetiapine Risperidone Ziprasidone
Anxiety
— generalized anxiety disorder @) - ++ - -
Anxiety
— social phobia o i - (0] (0]
Attention Deficit/Hyperactivity Disorder
-no co-occurring disorders o o (0] + (0]
Attention Deficit/Hyperactivity Disorder
-bipolar children - @) (0] (0] (0]
Attention Deficit/Hyperactivity Disorder
-mentally retarded children O @) (0] + (0]
Dementia overall ++ + + ++ o
Dementia psychosis + +- +- ++ (0]
Dementia agitation + ++ +- ++ (0]
Depression
-MDD augmentation of SSRI/SNRI ++ ++ ++ +
Depression
-MDD: Monotherapy o - ++ (0] (0]
Eating Disorders (@) -- - (0] (0]
Insomnia 0] 0] - o o
Obsessive Compulsive Disorder
-augmentation of SSRI @) + -- ++ -
Obsessive Compulsive Disorder
-augmentation of citalopram @) @) + + (0]
Personality Disorder
-borderline + 1= + (0] =
Personality Disorder
-schizotypal o @) (0] +- (0]
Post Traumatic Stress Disorder @) +- + ++ o
Substance Abuse alcohol -- - - (0] (0]
Substance Abuse cocaine (@) - (0] - (0]
Substance Abuse methamphetamine - (@) (0] (0] (0]
Substance Abuse methadone clients (@) (@) (0] - (0]
Tourette’s Syndrome (@) (@) (0] + -

++: moderate or high evidence of efficacy

+ : low or very low evidence of efficacy

+- : mixed results

- : low or very low evidence of inefficacy

-- : moderate or high evidence of inefficacy

O : no trials

[ 1: Approved by FDA for the indication

MDD = major depressive disorder; SSRI = selective serotonin reuptake inhibitor; SNRI = serotonin-norepinephrine reuptake inhibitors

Note: Symbols denote strength of evidence, not size of portential effect. For example in dementia “++" indicates moderate-to-high strength of evidence that there is a beneficial

effect, however the size of the effect is small.
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Table B. Summary update: efficacy of atypical antipsychotics for off-label use

Usage Strength of 2006 Findings 2011 Findings 2011 Conclusions
Evidence
Dementia High A published meta-analysis of 15 placebo-  Overall — In our meta-analysis of PCTs, aripiprazole, Aripiprazole,
controlled trials (PCTs) found small but olanzapine, and risperidone were superior to placebo as olanzapine, and
statistically significant effects favoring treatment of behavioral symptoms as measured by total risperidone have
treatment with risperidone and aripiprazole. scores on BEHAVE-AD, BPRS, and NPI. Effect sizes were efficacy as treatment
generally considered to be “small” in magnitude. for behavioral

There were effects that favored treatment symptoms of dementia.

with olanzapine for the BPRS and the NPI, Psychosis — In our meta-analysis risperidone was superior

but these differences were not statistically  to placebo, as measured by the psychosis subscales of the

significant. BEHAVE-AD, BPRS, and NPI. Results for aripiprazole did
not meet conventional levels of statistical significance.

Three studies of quetiapine were

considered too clinically dissimilar to pool  Agitation — In our meta-analysis, aripiprazole, olanzapine

and results for the individual studies and risperidone were superior to placebo, as measured by

showed, with one exception, trends the agitation subscales of the BEHAVE-AD, BPRS, NPI,

favoring treatment with quetiapine that did  and CMAI.

not reach conventional levels of statistical

significance. Three head to head trials compared atypicals; none was
found superior.
Depression — Moderate - Three trials assessed the combination of We conducted a meta-analysis using “response” to Aripiprazole, quetiapine,
MDD: risperidone, olanzapine and fluoxetine , one trial each treatment and remission as outcome. Pooling trials that and risperidone have
augmentation of  aripiprazole, assessed augmentation of various SRIs reported the HAM-D as outcome, the relative risk of efficacy as
SSRI/SNRI quetiapine with risperidone, ziprasidone, and responding for participants taking quetiapine or risperidone augmentation to
Low — guetiapine, and one study assessed adding was significantly higher than for placebo. Olanzapine had  SSRIS/SNRIs for major
olanzapine, risperidone versus olanzapine to SSRI. only two trials, so pooling was not performed; the trials depressive disorder.
ziprasidone reported olanzapine superior to placebo. Other trials Olanzapine and
The combination of olanzapine and reported MADRS scores; the relative risk of responding for ziprasidone may also
fluoxetine was no better than fluoxetine participants taking aripiprazole was significantly higher than have efficacy.
alone in improvement of depressive those taking placebo. Risperidone and ziprasidone were
symptoms at 8 weeks, but three trials included in two trials and one trial, respectively. These
reported more rapid improvement in reported the drug superior to placebo.

depressive symptoms (at 2—4 weeks) with
combination therapy using olanzapine or One trial compared ziprasidone at differing levels

quetiapine. augmenting sertraline to sertraline alone. This trial found a
greater improvement in CGI-S and MADRS scores
The one trial that directly compared augmenting with ziprasidone at 160mg than either

augmentation therapy between olanzapine augmentation with ziprasidone at 80mg or sertraline alone.
and risperidone reported no differences in  However, there was no significant difference in HAMD-17,
outcome. CGl-I or HAM-A scores.
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Table B. Summary update: efficacy of atypical antipsychotics for off-label use (continued)

Usage Strength of 2006 Findings 2011 Findings 2011 Conclusions
Evidence
Depression — Moderate The three olanzapine studies (above) also  In our meta-analysis of five placebo-controlled trials, Olanzapine does not
MDD: assessed its efficacy as monotherapy. quetiapine was superior according to relative risk of both have efficacy as
Monotherapy Olanzapine alone was no better than responding and remitted as measured by MADRS. monotherapy for major
placebo in improving symptoms at 6 or 12 depressive disorder.
weeks. Outcomes were too heterogeneous
to allow pooling. Quetiapine has efficacy
as monotherapy for
major depressive
disorder.
Obsessive- Moderate — 12 trials used risperidone, olanzapine, or Our updated meta-analysis found risperidone superior to Risperidone has
compulsive risperidone quetiapine as augmentation therapy in placebo, as measured by changed in the Yale Brown efficacy in improving
disorder — Low - olanzapine patients who were resistant to treatment Obsessive Compulsive Scale (Y-BOCS). There were too OCD symptoms when

augmentation of
SSRI

Obsessive-
compulsive
disorder —
augmentation of
citalopram

Low- quetiapine
Very low -
risperidone

with SSRI. Nine trials were sufficiently
similar clinically to pool. Atypical
antipsychotics had a clinically important
benefit (measured by the Yale-Brown

few studies (two) to permit separate pooling for olanzapine;
both trials reported olanzapine superior to placebo.

One new head to head trial found no difference in effect

Obsessive-Compulsive Scale) when used  between olanzapine and risperidone as SSRI

as augmentation therapy. Relative risk of
“responding” significant for augmentation
with quetiapine and risperidone. There
were too few studies of olanzapine

augmentation. One new head to head trial found quetiapine
more effective than ziprasidone as SSRI augmentation.

One new trial compared quetiapine to clomipramine as

augmentation to permit separate pooling of SSRI augmentation. Quetiapine produced a significant

this drug.

One trial of risperidone reported no

reduction in Y-BOCS score, while clomipramine did not.
Two new trials found quetiapine superior to placebo as

differences between groups in achievinga augmentation for citalopram, according to Y-BOCS and

response to therapy, but patients
maintained on risperidone had a

CGil-I scores.

significantly longer period of time to relapse

compared with placebo (102 days vs. 85

days)
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used as an adjunct to
SSRI in treatment
refractory patients.
Olanzapine may also
have efficacy.
Quetiapine is more
efficacious than
ziprasidone and
clomipramine for this
purpose.

Quetiapine and
risperidone may be
efficacious as
augmentation to
citalopram in OCD
patients.



Table B. Summary update: efficacy of atypical antipsychotics for off-label use (continued)

Usage

Strength of
Evidence

2006 Findings

2011 Findings

2011 Conclusions

Post-traumatic
stress disorder

Personality
disorders —
borderline

Personality
disorders —
schizotypal

Tourette’s
syndrome

Moderate —
risperidone

Olanzapine —
Low

Quetiapine —
very low

Low —
aripiprazole

Very low —
quetiapine,
olanzapine

Low

Low

Four trials of risperidone and two trials of
olanzapine, each of at least 6 week
duration, treated patients with PTSD. Three
trials enrolled men with combat-related
PTSD; these showed a benefit in sleep
quality, depression, anxiety, and overall

while one did not.

symptoms when risperidone or olanzapine

was used to augment therapy with
antidepressants or other psychotropic
medication. Three trials of olanzapine or
risperidone as monotherapy for abused
women with PTSD were inconclusive

regarding efficacy.

Three trials provide evidence that
olanzapine is superior to placebo and may
be superior to fluoxetine. The benefit of
adding olanzapine to dialectical therapy in
one trial was small. Aripiprazole was
superior to placebo in one small trial.

Risperidone was superior to placebo in one

small trial.

A new trial found a 3-fold decline in CAPS scores in
patients treated with quetiapine monotherapy compared
with placebo. Exact scores were not reported.

We also conducted a meta-analysis by condition; atypicals
were efficacious for combat-related PTSD but not PTSD in

abused women.

One new trial found aripiprazole superior to placebo in
improving SCL-90, HAM-D, and HAM-A scores at 8 months
and less self-injury at 18 months. One new trial of
ziprasidone found no significant difference in CGI-BPD,
depressive, anxiety, psychotic or impulsive symptoms
compared with placebo at 12 weeks. Two new trials of
olanzapine found no difference from placebo in any
outcomes, while another new trial of olanzapine found
greater change in ZAN-BPD scores at 12 weeks, compared
with placebo. One new trial found quetiapine superior to
placebo on BPRS, PANSS scales. Due to heterogeneity of
outcomes, we could not perform a meta-analysis.

One new small trial of risperidone found no difference from
placebo on a cognitive assessment battery.

Risperidone was superior to placebo in one No additional trials.
small trial, and it was at least as effective

as pimozide or clonidine for 8 to 12 weeks

of therapy in the three other trials. One trial

of ziprasidone showed variable efficacy

compared with placebo.

Three new trials of risperidone were found, allowing us to
conduct a meta-analysis using the Clinician Administered
PTSD Scale (CAPS) as outcome. Risperidone was
superior to placebo. There were too few olanzapine studies
(two) to pool; one reported olanzapine superior to placebo,

Risperidone is
efficacious in reducing
combat-related PTSD
symptoms when used
as an adjunct to primary
medication.

Olanzapine had mixed
results in 7 trials,
aripiprazole was found
efficacious in two trials,
quetiapine was found
efficacious in one trial,
and ziprasidone was
found not efficacious
in one trial.

Risperidone had mixed
results when used to
treat schizotypal
personality disorder in
two small trials.

Same as 2006:
Risperidone is at least
as efficacious as
pimozide or clonidine
for Tourette’s syndrome.
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Table B. Summary update: efficacy of atypical antipsychotics for off-label use (continued)

Usage

Strength of
Evidence

2006 Findings

2011 Findings

2011 Conclusions

Anxiety

Moderate

Not covered.

Three placebo-controlled trials of quetiapine as

monotherapy for Generalized Anxiety Disorder (GAD) could

be pooled; relative risk of responding on HAM-A favored
the quetiapine group.

One head to head trial showed no difference between

risperidone and paroxetine on HAM-A score improvement.

One trial each found quetiapine equally effective as
paroxetine and escitalopram.

Quetiapine has efficacy
as treatment for
Generalized Anxiety
Disorder

Attention deficit/
hyperactivity
disorder — no co-
occurring
disorders
Attention deficit/
hyperactivity
disorder —
mentally retarded
children

Attention deficit/
hyperactivity
disorder —
bipolar children

Eating disorders

Insomnia

Low

Low

Low

Moderate —
olanzapine

Low - quetiapine

Very low.

Not covered.

Not covered.

Not covered.

Not covered.

Not covered.

One trial showed risperidone superior to placebo in
reducing scores on the Children’s Aggression Scale —
Parent version (CAS-P).

One trial showed risperidone led to greater reduction in
SNAP-IV (Swanson, Nolan, and Pelham teacher & parent
rating scale) scores than methylphenidate.

Two trials of aripiprazole showed no effect on SNAP-IV
(Swanson, Nolan, and Pelham teacher & parent rating
scale) scores than placebo.

Five trials of olanzapine were found; three reporting Body
Mass Index (BMI) could be pooled. There was no
difference in change in BMI at either one or three months
compared with placebo.

One trial of quetiapine reported no statistical difference
from placebo in BMI increase at three months.

In one small trial (N=13) of quetiapine, sleep outcomes
were not statistically different from placebo.
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Risperidone may be
efficacious in treating
children with ADHD with
Nno serious co-occurring
disorders.

Risperidone may be
superior to
methylphenidate in
treating ADHD symptoms
in mentally retarded
children.

Aripiprazole is
inefficacious in reducing
ADHD symptoms in
children with bipolar
disorder.

Olanzapine and
guetiapine have no
efficacy in increasing
body mass in eating
disorder patients.

Quetiapine may be
inefficacious in treating
insomnia.



Table B. Summary update: efficacy of atypical antipsychotics for off-label use (continued)

Usage Strength of 2006 Findings 2011 Findings 2011 Conclusions
Evidence
Substance Moderate — Not covered. Two trials of aripiprazole and one of quetiapine reported % Aripiprazole is
abuse — alcohol  aripiprazole of patients completely abstinent during follow-up. In our inefficacious in treating
Low — quetiapine pooled analysis, the effect versus placebo was alcohol abuse
insignificant. /dependence. Quetiapine
may also be
inefficacious.
Substance Low Not covered. Two trials of olanzapine and one of risperidone reported Olanzapine is
abuse - cocaine there was no difference in efficacy versus placebo as inefficacious in treating
measured by the Addiction Severity Index (ASI). cocaine abuse
/dependence.

Risperidone may also be
inefficacious.

Substance Low Not covered. One trial found aripiprazole inefficacious in reducing use of Aripiprazole is

abuse — meth- intravenous amphetamine, as measured by urinalysis. inefficacious in treating

amphetamine Another trial found aripiprazole inefficacious in reducing methamphetamine
craving for methamphetamine. abuse/dependence.

Substance Low Not covered. One trial of methadone clients found no difference between Risperidone is an

abuse - risperidone and placebo in reduction of cocaine or heroin  inefficacious adjunct to

methadone use. methadone maintenance.

clients

ADHD = attention-deficit hyperactivity disorder; BEHAVE-AD = Behavioral Pathology in Alzheimer’s Disease Scale; BPRS = Brief Psychiatric Rating Scale; CGI-BPD =
Clinical Global Impression Scale for Borderline Personality Disorder; CGI-1 = Clinical Global Impression Improvement; CGI-S = Clinical Global Impression-Severity; CMAI =
Cohen-Mansfield Agitation Inventory; HAM-A = Hamilton Anxiety Scale; HAM-D = Hamilton Depression Rating Scale; MADRS = Montgomery-Asberg Depression Rating
Scale; MDD = major depressive disorder; NPl = Neuropsychiatric Inventory; OCD = obsessive-compulsive disorder; PANSS = Positive and Negative Syndrome Scale; PCT =
placebo-controlled trial; PTSD = post-traumatic stress disorder; SSRI = selective serotonin reuptake inhibitor; SNRI = serotonin-norepinephrine reuptake inhibitors; ZAN-BPD =
Zanarini Rating Scale for Borderline Personality Disorder
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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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Table C. Summary update: safety of atypical antipsychotics for off-label use

Adverse Event Head-to-Head Comparisons Active Comparisons

Placebo Comparisons

Weight gain —  In one large trial (CATIE-AD) patients who  More common in patients taking olanzapine than
Elderly patients  were treated with olanzapine, quetiapine, or risperidone or conventional antipsychotics,
risperidone averaged a monthly gain of 1.0, particularly if their BMI was less than 25 at
0.7, and 0.4 Ibs respectively, compared with baseline, according to a large cohort study.
a monthly weight loss of 0.9 Ibs for placebo

patients.

Weight gain —  More common in olanzapine patients than More common among patients taking olanzapine

Adults 18-64 ziprasidone patients in one trial. than patients taking conventional antipsychotics
in three trials.
More common in patients taking aripiprazole than
patients taking conventional antipsychotics in one
trial.
More common among patients taking olanzapine
than patients taking mood stabilizers in two trials.

Weight gain —  No head-to-head studies No difference between clonidine and risperidone

Children & in one trial.

adolescents

Mortality — No difference between olanzapine and Six large cohort studies compared mortality in

Elderly patients  risperidone according to a meta-analysis of elderly patients taking atypical and conventional
six trials of olanzapine published in 2006.  antipsychotics. Four of these studies found a
significantly higher rate of death with conventional
antipsychotics, while two found no statistical
difference in mortality between the drug classes.
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More common in patients taking
olanzapine and risperidone than
placebo according to our meta-
analysis.

More common in patients taking
aripiprazole, olanzapine, quetiapine,
and risperidone than placebo
according to our meta-analysis.

More common in patients taking
risperidone in two PCTs. No
difference in one small PCT of
ziprasidone.

The difference in risk for death was
small but statistically significant for
atypicals, according to a 2006 meta-
analysis which remains the best
available estimate. Sensitivity
analyses found no difference
between drugs in the class.

Patients taking atypicals had higher
odds of mortality than those taking no
antipsychotics in the two cohort
studies that made that comparison.
There are no trials or large
observational studies of ziprasidone
in this population; therefore, we
cannot make conclusions regarding
safety here.



Table C. Summary update: safety of atypical antipsychotics for off-label use (continued)

Adverse Event Head-to-Head Comparisons Active Comparisons Placebo Comparisons
Endocrine/ No evidence reported. No evidence reported. No difference in endocrine events in
diabetes — risperidone patients in one PCT.

Elderly patients

Regarding diabetes, risk was
elevated but not statistically
significant in one industry-sponsored
cohort study of olanzapine patients.

Endocrine/ Diabetes more common in patients taking  No evidence reported.
diabetes — olanzapine than patients taking risperidone
Adults 18-64 in one trial.

CVA - Elderly No evidence reported. Hospitalization for CVA was increased in the first

patients week after initiation of conventional
antipsychotics, but not for initiation of atypicals in
a large cohort study.
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Endocrine events more common in
patients taking quetiapine,
risperidone, and ziprasidone in one
PCT each. More common in
olanzapine in two pooled PCTs.
Diabetes more common in patients
taking quetiapine in six pooled PCTs;
however, the pooled odds ratio was
elevated at 1.47 but not statistically
significant. More common in
olanzapine patients in one PCT; the
odds ratio of 5.14 was not statistically
significant, with very wide confidence
intervals (0.6 to 244).

Lower odds of diabetes in risperidone
patients in one large observational
study

More common in risperidone patients
than placebo according to four PCTs
pooled by the manufacturer. In our
new meta-analysis of PCTs,
risperidone was the only drug
associated with an increase.

More common in olanzapine than
placebo according to five PCTs
pooled by the manufacturer.



Table C. Summary update: safety of atypical antipsychotics for off-label use (continued)

Adverse Event

Head-to-Head Comparisons

Active Comparisons

Placebo Comparisons

EPS — Elderly More common in patients taking No evidence reported. More common in patients taking
patients aripiprazole and risperidone patients than risperidone, according to our meta-
patients taking quetiapine in one large trial analysis. Quetiapine and aripiprazole
(CATIE-AD). were not associated with an
increase.
More common in olanzapine in one
PCT.
EPS — Adults No evidence reported. Less likely in patients taking quetiapine than More common in patients taking
18-64 mood stabilizers in one small trial. aripiprazole, quetiapine, and
Less likely in patients taking olanzapine or ziprasidone than placebo according
aripiprazole than patients taking conventional to our meta-analysis.
antipsychotics in one trial each.
Sedation — More common in elderly patients taking No difference in one trial of olanzapine versus More common in patients taking

Elderly patients

Sedation —
Children and
adolescents

Sedation —
Adults 18—-64

olanzapine or quetiapine than risperidone

according to our analysis, but not quite
statistically significant.

No head-to-head trials.

More common in patients taking quetiapine

than risperidone in two trials.
No difference in one trial of risperidone
versus olanzapine.

benzodiazepines.

No difference in three trials of olanzapine and
three of risperidone versus conventional
antipsychotics.

No difference in one small trial of clonidine versus
risperidone. More patients on haloperidol than
risperidone reported sleep problems in one trial.

Olanzapine patients had higher odds than mood
stabilizer patients in two trials.

More common in olanzapine and quetiapine
patients than SSRIs patients in three and two
trials respectively.

Olanzapine patients had lower odds than patients
taking conventional antipsychotics in our pooled
analysis of three trials.

aripiprazole, olanzapine, quetiapine,
and risperidone than placebo
according to our meta-analysis.

Less common in aripiprazole patients
than placebo patients in one PCT. No
difference from placebo in one small
PCT of ziprasidone.

More common in patients taking
aripiprazole, olanzapine, quetiapine,
risperidone, and ziprasidone than
placebo in our meta-analysis.

BMI = body mass index; CATIE-AD = Clinical Antipsychotic Trials of Intervention Effectiveness-Alzheimer’s Disease; CVA = cerebrovascular accident; EPS = extrapyramidal
symptoms; PCT = placebo-controlled trial; SSRI = serotonin selective reuptake inhibitor
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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
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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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Introduction

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 (except for the three recently approved ones—asenapine, iloperidone,
and paliperidone) have been studied for off-label use in several conditions. 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 requires frequent blood tests for safety monitoring. Rarely used, except for
treatment of schizophrenia, the drug has proven refractory to other treatment. The 2006 study
examined 84 published studies on atypical antipsychotics and found that the most common off-
label uses of the drugs were treatment of depression, obsessive-compulsive disorder (OCD),
post-traumatic stress disorder, personality disorders, Tourette’s syndrome, autism, and agitation
in dementia. It concluded that with few exceptions, there was insufficient high-quality evidence
overall to reach conclusions about the efficacy of any off-label indications of these medications.
It also found strong evidence that atypical antipsychotics can increase chances of adverse events
such as significant weight gain, sedation, and gastrointestinal problems. Future research areas
suggested by the study 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 could make it 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 FDA:

e 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 clearly needed to better understand the trend of off-label use and the risks and
benefits associated with off-label use. 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.

Off-Label Conditions

The present study covers the following off-label uses of atypical antipsychotic medications:
anxiety, ADHD, dementia and severe geriatric agitation, depression, eating disorder, insomnia,
OCD, post-traumatic stress disorder (PTSD), personality disorders, substance abuse, and
Tourette’s syndrome. Autism (included in the original systematic review) will be reviewed in a
study on the comparative effectiveness of typical and atypical antipsychotics for on-label
indications, conducted by another EPC.

Anxiety. Anxiety disorders include a number of disorders where the primary feature is abnormal
or pathological fear and anxiety. Major types of disorders in this category include acute stress
disorder, agoraphobia (with or without a history of panic disorder), generalized anxiety disorder
(GAD), OCD, panic disorder (with or without agoraphobia), specific and PTSD. We will report
OCD and PTSD separately.

While anxiety is a normal reaction to stress, when it becomes an excessive, irrational dread
of everyday situations, it is considered a disabling disorder.? About 40 million American adults
age 18 years and older (about 18 percent) suffer from anxiety disorders in a given year.® Anxiety
disorders can be treated with medication (e.g., antidepressants such as selective serotonin
reuptake inhibitors or SSRIs, tricyclics), specific types of psychotherapy, or both.*

The most common anxiety disorder treated with atypicals is GAD. GAD is characterized by
at least 6 months’ persistent and excessive anxiety and worry. People with GAD cannot relax,
cannot control the worry, startle easily, can be irritable, and have difficulty concentrating. GAD
affects about 6.8 million American adults;? and more women suffer from GAD than men.

Attention-Deficit Hyperactivity Disorder (ADHD). ADHD or AD/HD is a neurobehavioral
developmental disorder. The Diagnostic and Statistical Manual of Mental Disorders, 4th.
Edition, text revision (DSM-IV-TR) recognizes three major subtypes of ADHD: predominantly
inattentive subtype, predominantly hyperactive-impulsive subtype, and combined
inattentive/hyperactive-impulsive subtype. Inattention, hyperactivity, and impulsivity are the key
features of ADHD. To be diagnosed, one must have six (or more) of the inattention symptoms or
six (or more) of the hyperactivity-impulsivity symptoms that have persisted for at least 6 months;
some impairment from the symptoms must be present in at least two settings (e.g., at home and
at school/work); some symptoms that cause impairment must be present before age 7; the
symptoms must be severe enough to be considered maladaptive, be inconsistent with the patient's
level of development, and not be exclusively due to another condition.

Treatments for ADHD include medication, psychotherapy, educational interventions, or a
combination of treatments. While ADHD is the most common disorder diagnosed in school-age
children, it can continue through adolescence and adulthood, and is no longer considered only a
childhood disorder.



Dementia and Severe Geriatric Agitation. Dementia is a disorder of acquired deficits in more
than one domain of cognitive functioning. These domains are memory, language production and
understanding, naming and recognition, skilled motor activity, and planning and executive
functioning. The most common dementias—Alzheimer’s and vascular dementia—are
distinguished by their cause. Alzheimer’s dementia occurs with an insidious onset and continues
on a degenerative course to death after 8 to10 years:" the intervening years are marked by
significant disturbances of cognitive functioning and behavior, with severe debilitation in the
ability to provide self-care. Vascular dementia refers to deficits of cognitive functioning that
occur following either a cerebrovascular event—a stroke—Ileading to a macrovascular dementia,
or, alternatively, more diffusely located changes in the smaller blood vessels, leading to a
microvascular dementia. These (and other) dementia types commonly co-occur. Psychotic
symptoms are frequent among dementia patients and include auditory hallucinations, believing
that one’s personal belongings have been stolen, or believing that unknown others are cohabiting
with the patient (phantom boarders). Although the cognitive deficits can be severe, it is the
behavioral disturbances (such as yelling or combativeness with caregivers) that typically
interfere with independent living and necessitate placement in a nursing home.

Management of dementia patients includes both behavioral and psychopharmacologic
interventions.® Although behavioral interventions are commonly used with dementia patients,
they require the presence of trained caregivers. Psychopharmacologic treatments developed
specifically for dementia include acetylcholinesterase inhibitors, which attempt to compensate
for the loss of neurons that produce the neurotransmitter acetylcholine by inhibiting the enzyme
responsible for its degradation. Antipsychotics, including the atypicals, have been used to control
both psychotic symptoms and severe behavioral agitation in dementia.

Depression. Depression refers to a potentially severe episodic disturbance of mood, with a
constellation of low mood, inability to experience pleasure, sleep and appetite disturbances, loss
of energy, difficulty concentrating, thoughts of guilt, worthlessness, and hopelessness, and
suicidal ideation.” Depression is best thought of as a symptom cluster that can appear in several
different psychiatric disorders. These disorders are unipolar depression, bipolar depression,
major depression with psychotic features, and depression occurring during psychotic disorders,
such as schizophrenia or schizoaffective disorder. (Full descriptions of the diagnostic criteria for
these disorders and others discussed in this report can be found in the latest edition of the
Diagnostic and Statistical Manual of Mental Disorders, the DSM-IV-TR.)?

Unipolar depression refers to major depressive disorder and is defined by episodes of at least
a majority of the above symptoms lasting at least two weeks. A particularly severe form of major
depressive disorder occurs when the depression is accompanied by psychotic symptoms such as
auditory hallucinations. Current treatment guidelines for the pharmacologic treatment of major
depression are expressed algorithmically as a flowchart, with later steps tried after the failure of
the earlier steps.® Failure may occur for a variety of reasons, including intolerable side effects or
lack of improvement after treatment of an appropriate duration. The mainstays of treatment are
the antidepressants, including the serotonin reuptake inhibitors (SRIs), including citalopram,
escitalopram, fluoxetine, paroxetine, and sertraline; the tricyclic antidepressants, including
amitriptyline, imipramine, nortriptyline, and desipramine; and other drugs with dual reuptake
inhibition or other mechanisms, including bupropion, duloxetine, mirtazapine, and venlafaxine.
Other treatments used include augmenting agents, medications that are not themselves
antidepressants, but that speed or improve the antidepressant activity; various psychotherapies;



and electroconvulsive therapy. Because of their serotonergic effects, the atypical antipsychotics
have been tested as augmenting agents. For depression with psychotic features, the
recommended psychopharmacologic treatment, which consists of the simultaneous use of
antidepressants and antipsychotics—most often atypical antipsychotics has been advocated.®°

Eating Disorders. Eating disorders are a group of conditions characterized by severe
disturbances in eating behavior. Disorders in this category include anorexia nervosa (refusing to
maintain a minimally normal body weight) and bulimia nervosa (recurrent binge eating followed
by compensatory behaviors such as self-induced vomiting).

DSM-IV-TR criteria® for anorexia nervosa include a refusal to maintain body weight at or
above a minimally normal weight for age and height, intense fear of gaining weight, three
consecutive missed periods, and either refusal to admit the seriousness of the weight loss, or
undue influence of shape or weight on one's self image, or a disturbed experience in one's shape
or weight. Criteria for bulimia nervosa include recurrent binge eating and inappropriate
compensatory behavior in order to prevent weight gain at least twice a week for 3 months, and
self-evaluation unduly influenced by body shape and weight.

Causes of eating disorders are poorly understood. Eating disorders usually begin in late
adolescence or early adult life, and affect both men and women, although women and girls are
much more likely than men and boys to develop an eating disorder.** Eating disorders are
treatable with medications, nutritional counseling, and psychotherapy.**

Insomnia. Insomnia is one type of sleep disorder, characterized by persistent difficulty falling
asleep and/or difficulty staying asleep. DSM-1V-TR?® organizes the sleep disorders into four
major sections (primary sleep disorders, sleep disorder related to another mental disorder, sleep
disorder due to a general medical condition, and substance-induced sleep disorder). This review
defines insomnia broadly and covers all of the four types.

Causes of insomnia are various, including medications, pain from any injury, hormone shifts,
mental disorders, restless legs syndrome, poor sleep hygiene (e.g., noise), medical conditions
(e.g., hyperthyroidism), etc.*? Criteria for a diagnosis of primary insomnia include: difficulty
initiating or maintaining sleep, or nonrestorative sleep for at least one month; the disturbance
must cause significant distress or impairment in social, occupational, or other important
functions; the disturbance does not occur exclusively during the course of another mental or
medical disorder and is not due to the direct physiological effects of alcohol, medication, or other
substances.®

Obsessive-Compulsive Disorder (OCD). The essential features of OCD are obsessions
(repetitive, intrusive, unwanted thoughts, impulses, or images) and compensatory compulsive
behaviors that reduce or remove the distress caused by the obsessions. A common example
would involve obsessions about fears of contamination by dirt or germs, which give rise to
compulsions to wash one’s hands excessively.™® The distress caused by the obsessions, and the
time devoted to, or the dysfunction caused by, the compulsions can lead to serious psychiatric
morbidity. Standard treatments include psychopharmacologic approaches using SRIs, such as
fluoxetine, and cognitive-behavioral therapy, which promotes a kind of learning through
exposure to the feared or unpleasant stimulus and prevention of the compulsive response.
Limited response to both treatments is common, and various psychopharmacologic agents,
including the atypical antipsychotics, have been tested for their ability to augment SRIs.



Post-traumatic Stress Disorder (PTSD). PTSD describes the development of characteristic
disabling symptoms following exposure to trauma such as war or rape. These symptoms are
grouped into three clusters: re-experiencing (nightmares, flashbacks), avoidance and numbing
(avoidance of reminders of the trauma, inability to recall the trauma, feelings of detachment,
restriction of emotion), and increased arousal (anger, problems with concentration,
hypervigilance, exaggerated startle response).'* The symptoms of PTSD span diverse psychiatric
categories, and include mood, anxiety, and psychotic symptoms (including auditory
hallucinations, suspicion, dissociation, and emotional withdrawal). Treatment of PTSD involves
medications that address each of these classes of symptoms (including atypical antipsychotics)
and cognitive-behavioral and other psychotherapies.

Personality Disorders. A personality disorder is “an enduring pattern of inner experience and
behavior that deviates markedly from the expectations of the individual’s culture, is pervasive
and inflexible, has an onset in adolescence or early adulthood, is stable over time, and leads to
distress or impairment.”® The DSM-IV-TR defines 10 such disorders. Optimal treatment of such
disorders is not well understood, although some of the disorders are the focus of active research.
Because of the long-term nature of the disorders, they are often treated through psychotherapy in
an attempt to facilitate long-term personality change, while psychiatric medications are thought
to play a role in moderating some of the symptomatic manifestations. Only two personality
disorders have been treated in clinical trials with atypical antipsychotics: schizotypal personality
disorder (SPD) and borderline personality disorder (BPD).

SPD is defined by pervasive deficits in interpersonal relationships, cognitive and perceptual
disturbances, and eccentric behavior. The perceptual and behavioral changes often appear similar
to a mild form of schizophrenia, and there is some evidence of familial aggregation of SPD in
relatives of those with schizophrenia.®® Because of this connection, treatment with atypical
antipsychotics has been tried.

BPD’s essential characteristic is instability in interpersonal relationships, self-image, and
mood, along with impulsive behavior, intense anger, and recurrent suicidal gestures or attempts.
There are often severe dissociative symptoms and paranoid ideation, which may occur or worsen
with stress. BPD is a significant cause of psychiatric morbidity, and, because of the increased
risk for suicide, mortality. Effective treatment of BPD is an area of active research. The
cornerstone of treatment is psychotherapy of various kinds, with dialectical behavior therapy and
mentalization-based therapy, among others, having shown some efficacy in clinical trials.*
Psychiatric medications are also commonly used, to treat both comorbid conditions, such as
mood disorders, and the symptoms of BPD, although the evidence supporting such use is not
strong. Because of the occurrence of psychotic symptoms, and because atypical antipsychotics
have mood stabilizing properties, they have been tried in the treatment of BPD.

Substance Abuse. The present report covers the substance-use disorders (abuse and
dependence). Substances reviewed in this report include alcohol, cocaine, marijuana, heroin,
ecstasy, methamphetamine, and opioids. Caffeine or nicotine dependence is not included in the
current review.

When the individual continues use of the substance despite significant problems related to
the substance, substance dependence may be diagnosed. According to DSM-1V-TR,® to be
diagnosed as substance dependence, three (or more) of the following must be present within a



12-month period: (1) tolerance; (2) withdrawal; (3) the substance is often taken in larger amounts
or over a longer period than was intended; (4) there is a persistent desire or unsuccessful efforts
to cut down or control substance use; (5) a great deal of time is spent in activities necessary to
obtain the substance, use the substance, or recover from its effects; (6) important social,
occupational, or recreational activities are given up or reduced because of substance use; and (7)
the substance use is continued despite knowledge of having a persistent or recurrent physical or
psychological problem.

Substance abuse is a pattern of substance use leading to many adverse results from continual
use. According to DSM-IV-TR,? substance abuse involves one (or more) of the following within
a 12-month period: (1) recurrent use resulting in a failure to fulfill major obligations at work,
school, or home; (2) recurrent use in situations which are physically hazardous (e.g., driving
while intoxicated); (3) legal problems resulting from recurrent use; or (4) continued use despite
significant social or interpersonal problems caused by the substance use.

Tourette’s Syndrome. Tourette’s disorder refers to the condition of multiple motor and vocal
tics, which are rapid, recurrent, stereotyped movements. Tics of Tourette’s include eye blinking,
facial grimacing, throat clearing, grunting, and, uncommonly, although most notably, coprolalia,
the uttering of obscenities. The tics typically start around age 6 (the diagnosis requires that tics
must appear by age 18). Pharmacologic treatments that have been tried include antipsychotic
medications and medications from other classes, including clonidine, some of the tricyclic
antidepressants, and benzodiazepines.

Scope and Key Questions

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 conventional antipsychotics, for treating off-label indications?

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

Demographic subsets include different racial/ethnic groups, different age groups, and both
genders. For clinical subsets, it is expected that only a small number of trials investigate specific
subtypes (for example, inattentive vs. hyperactive-impulsive type ADHD) which makes a
comparative study infeasible. When data are available, clinical subtypes of the conditions of
interest will be examined (for instance, combat-related PTSD and non—combat-related PTSD).
Severity subsets of population are categorized as groups with mild, moderate, or severe
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?

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

Scope

Study populations covered by the present review are adults, defined as being at least 18 years
of age, with the following disorders: OCD, PTSD, personality disorders (primarily borderline),
agitation in dementia (primarily in the elderly), anxiety, and major depressive disorder. The
following disorders are also studied among children (younger than 12 years old) and adolescents
(12 to 17 years old): eating disorders (including anorexia nervosa and bulimia), ADHD,
Tourette’s syndrome, and insomnia.

Interventions are the following atypical antipsychotics approved by FDA: aripiprazole,
olanzapine, quetiapine, risperidone, ziprasidone, paliperidone, asenapine, and iloperidone. We
included aripiprazole, olanzapine and quetiapine for depression, although these now are FDA
approved for this indication, in order to provide readers with any potential direct or indirect
evidence about comparative effectiveness with other atypical antipsychotics.

Four types of trials will be classified and examined:

1. *“Head-to-head” trials: trials that compare one atypical antipsychotic to another and

provide direct evidence of comparative efficacy;

2. “Active” controlled trials: trials that compare an atypical antipsychotic with another class

of medication, often conventional antipsychotics;

3. “Placebo” controlled trials: trials that compare atypical antipsychotics with a placebo;

and

4. “Augmentation” trials: trials that compare an antipsychotic taken with another medication

with the other medication alone.

It is possible for a trial to include comparisons of more than one type; for example, a trial
comparing risperidone, olanzapine, haloperidol, and placebo would include head-to-head, active,
and placebo comparisons.

We will report efficacy and where available, effectiveness outcomes. For efficacy, we will
report commonly used objective outcomes such as symptom scores, response rates, laboratory
data, and time to disease recurrence; where effectiveness studies are available, we will report
these outcomes plus general health outcomes (e.g., the SF-36) and quality of life.

All reported side effects and adverse events will be abstracted from clinical trials and large
observational studies, regardless of study duration. The primary focus will be on the following
adverse events: mortality, cardiovascular events (myocardial infarction, arrhythmia—tachycardia,
and blood pressure increase/decrease), neurological events (cerebrovascular accident, akathisia,
extrapyramidal symptoms, tardive dyskinesia, sedation, and dizziness), and metabolic disorders
(weight gain/loss, hyperglycemia/diabetes, and hyperlipidemia).



Methods

Topic Development

The current report is designed to update Efficacy and Comparative Effectiveness of Atypical
Antipsychotics for Off-label Use, which the Agency for Healthcare Research and Quality
(AHRQ) published in 2006. Since this is an update, we tried to be as consistent as possible with
regard to the general topics, scope of work, and analytical methods, but made revisions to reflect
the important changes mentioned in the introduction. The key questions were posted on the
AHRQ Effective Health Care Program Web site to obtain public comments which were
considered when focusing the scope of this report. The present evidence report focuses on eight
Food and Drug Administration (FDA)-approved atypical antipsychotics (clozapine was excluded
because of its documented severe or life-threatening side effects) used for the following
psychiatric conditions: anxiety, attention-deficit hyperactivity disorder (ADHD), dementia and
severe geriatric agitation, depression, eating disorder, insomnia, obsessive-compulsive disorder
(OCD), post-traumatic stress disorder (PTSD), personality disorders, substance abuse, and
Tourette’s syndrome. We reviewed all conditions among adults (defined as 18 years old and
older); for ADHD, eating disorders, insomnia, and Tourette’s syndrome, children (younger than
12 years old) and adolescents (12-17 years old) were also included. Autism, which was included
in the original study, is included in a report on the comparative effectiveness of typical and
atypical antipsychotics for on-label indications conducted by another Evidence-based Practice
Center. Thus, autism is excluded from the present review.

Analytic Framework

Figure 1 presents the analytic framework for the update of this Comparative Effectiveness
Review, with the five Key Questions depicted. First, by reviewing utilization data, surveys on
prescribing patterns, and general information about the leading off-label uses, new off-label uses
and trends in utilization in the target populations are summarized. Next, by using data from
clinical trials and large cohort studies, evidence of benefits and harms in treating the mental
health conditions is documented. The evidence of benefits—efficacy and comparative
effectiveness (vs. placebo, vs. other atypicals, or vs. conventional therapy) for the off-label
indications—is evaluated separately for each of the atypical antipsychotics within condition
(dementia, OCD, PTSD, depression, etc.) via the examination of selected outcome measures,
mainly symptom response rates measured by recognized psychometric tools.

Benefits and harms for specific subpopulations (by gender, age, and race/ethnicity) or related
to other important factors (setting, severity of condition, length of use, and dosage) are
documented. Special attention is given to identify the efficacious dose and time limit for off-
label indications. The evidence of risks—adverse events associated with off-label indications—is
summarized, first within individual drugs across condition, and then compared within the class
and with other drugs used for the conditions.



Figure 1. Analytic framework for comparative effectiveness review: off-label uses of atypical
antipsychotics

Search Strategy

We conducted an initial update search on June 1, 2008, as part of a project to determine if
Comparative Effectiveness Reviews (CERs) funded by AHRQ needed updating; this search
included only the drugs aripiprazole, olanzapine, quetiapine, risperidone, and ziprasidone.
Regular update searches continued through May 2011. The search for off-label use of the newly
approved atypicals (iloperidone, paliperidone and asenapine) included all years available in the
electronic databases through May 2011. Searches for utilization data were conducted, as were
searches for use for new conditions (anxiety, ADHD, eating disorders, insomnia, and substance
abuse). Databases searched include: DARE (Database of Abstracts of Reviews of Effects),
Cochrane Database of Systematic Reviews, CENTRAL (Cochrane Central Register of
Controlled Trials), PubMed (National Library of Medicine, includes MEDLINE), Embase
(biomedical and pharmacological bibliographic database), CINAHL (Cumulative Index to
Nursing and Allied Health Literature), and PsycINFO. A summary of detailed search strategies is
available in Appendix A. Other sources of literature include clinicaltrials.gov, references of
included studies, references of relevant reviews, and personal files from related topic projects. In
addition, the AHRQ Effective Health Care Program Scientific Resource Center (SRC) at Oregon
Health Sciences University requested unpublished studies from pharmaceutical manufacturers
and searched the FDA and Health Canada databases.



Technical Expert Panel

A Technical Expert Panel (TEP) provided expertise and different perspectives on the topic of
this review. We invited a distinguished group of scientists and clinicians to participate in the
TEP. We aimed to have at least one expert on each psychiatric condition on our TEP. TEP
conference calls were held in November 2009 and February 2010. TEP members and their
affiliations are listed in the front matter.

The TEP provided valuable information throughout the entire study. It provided information
to identify literature search strategies; helped to decide appropriate outcome measures for
specific psychiatric conditions and to identify recently published or ongoing clinical trials; and
recommended approaches to specific issues raised from the public posting.

Study Selection

Two trained researchers reviewed the list of titles resulting from our electronic searches and
selected articles to obtain. Each article retrieved was reviewed with a brief screening form (see
Appendix B: screener) that collected data on medication, psychiatric condition, study design,
population, sample size, and study duration. Only studies on humans were included. Studies that
did not report any outcomes of efficacy, effectiveness, safety/adverse events, or utilization
patterns were excluded. As single dose or short term trials (less than 6 weeks in length) are
common for several of the new uses, we decided, at the TEP’s suggestion, not to limit inclusion
by study duration. Clinical trials were used to review efficacy outcomes. In the case that no
clinical trials were found for a given condition or drug of interest, we turned to observational
studies.

All reported side effects and adverse events were abstracted from clinical trials, even if the
trial did not report efficacy or effectiveness results. We also included large observational studies
of adverse events. Reports of utilization and prescribing patterns were accepted if they discussed
use in the United States since 1995.

Data Extraction

Data were independently abstracted by a health services researcher and a psychiatrist trained
in the critical assessment of evidence. The following data were abstracted from included trials:
trial name, setting, population characteristics (including sex, age, ethnicity, and diagnosis),
eligibility and exclusion criteria, interventions (dose, frequency, and duration), any co-
interventions, other allowed medication, comparisons, and results for each outcome. Data
abstraction forms are provided in Appendix B.

For efficacy and effectiveness outcomes, a statistician extracted data. Published summary
data for each treatment or placebo arm within a trial was collected. For outcomes that reported
count data, event counts and sample sizes by group were extracted. For continuous outcomes,
sample size, mean difference and standard deviations were extracted. If a study did not report a
mean difference by outcome or if a mean difference could not be calculated from the given data,
the study was excluded from analysis. For those trials that did not report a followup standard
deviation, we imputed one by assigning the weighted mean standard deviation from other trials
that reported the standard deviation for the same outcome.

Data from publications reporting adverse events were extracted by two reviewers and
reconciled by a third. Since the most common type of data reported across adverse event
publications were sample size and number of people with each event, we collected this
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information by treatment. Each event was counted as if it represented a unique individual.
Because a single individual might have experienced more than one event, this assumption may
have overestimated the number of people having an adverse event. A trial needed to report at
least instance of an adverse event in order to be included in the analysis of that adverse

event. This decision may over- or underestimate the number of patients with that adverse event,
but seems the only logical choice.

Quality Assessment

To assess internal validity, we abstracted data on the adequacy of the randomization method,;
the adequacy of allocation concealment; maintenance of blinding; similarity of compared groups
at baseline and the author’s explanation of the effect of any between-group differences in
important confounders or prognostic characteristics; specification of eligibility criteria;
maintenance of comparable groups (i.e., reporting of dropouts, attrition, crossover, adherence,
and contamination); the overall proportion of subjects lost to followup and important differences
between treatments; use of intent-to-treat analysis; post-randomization exclusions, and source of
funding. We defined loss to followup as the number of patients excluded from efficacy analyses,
expressed as a proportion of the number of patients randomized.

To assess external validity, we recorded the number screened, eligible, and enrolled; the use
of run-in and washout periods or highly selective criteria; the use of standard care in the control
group; and overall relevance. Funding source was also abstracted.

To arrive at a quantitative measure, we used the Jadad scale, which was developed for drug
trials. This method measures quality on a scale that ranges from 0 to 5, assigning points for
randomization, blinding, and accounting for withdrawals and dropouts.*” Across a broad array of
meta-analyses, an evaluation found that trials scoring 0-2 report exaggerated results compared
with trials scoring 3-5."® The latter have been called “good” quality and the former called “poor”
quality.

The Newcastle-Ottawa Scale'® was used to assess internal validity of observational studies of
adverse events.

Applicability

People may use “efficacy” and “effectiveness” of an intervention interchangeably, but they
have important differences. CERs assess internal validity and external validity (e.g., applicability
or generalizability) of included studies. Internal validity is emphasized in efficacy studies, while
applicability is emphasized in effectiveness studies. The efficacy of an intervention measures the
extent to which the intervention works under ideal circumstances, and the effectiveness of an
intervention measures the extent to which the intervention works under real world conditions.”
Therefore, designs of effectiveness trials are based on conditions of routine clinical practice, and
outcomes of effectiveness trials are more essential for real world clinical decisions.

The fundamental distinction between efficacy and effectiveness studies lies in the
populations and control over the intervention(s).** Efficacy studies tend to be performed on
referred patients and in specialty settings, and enrolled populations are highly selected (patients
with comorbidities may be excluded); effectiveness studies are usually conducted on populations
in primary care settings, which reflect the heterogeneity of the general population and thus are
more representative. The vast majority of studies included in our report are efficacy studies as
there are few effectiveness studies reporting health outcomes of interest. However, effectiveness
studies are included in our analyses of adverse events.
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Rating the Body of Evidence

We assessed the overall strength of evidence for intervention efficacy using guidance
suggested by AHRQ for its Efffective Health Care Program.?? This method is based loosely on
one developed by the Grade Working Group,? and classifies the grade of evidence according to
the following criteria:

High = High confidence that the evidence reflects the true effect. Further research is very
unlikely to change our confidence on the estimate of effect.

Moderate = Moderate confidence that the evidence reflects the true effect. Further research may
change our confidence in the estimate of effect and may change the estimate.

Low = Low confidence that the evidence reflects the true effect. Further research is likely to
change our confidence in the estimate of effect and is likely to change the estimate.

The evidence grade is based on four primary domains (required) and four optional domains.
The required domains are risk of bias, consistency, directness, and precision; the additional
domains are dose-response, plausible confounders that would decrease the observed effect,
strength of association, and publication bias. A brief description of the required domains is
displayed in Table 1 below. For this report, we used both this scoring scheme and the global
implicit judgment about “confidence” in the result. Where the two disagreed, we went with the
lower classification.
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Table 1. Grading the strength of a body of evidence: required domains and their definitions

Domain

Definition and Elements

Score and Application

Risk of Bias

Consistency

Directness

Risk of bias is the degree to which the included studies for a
given outcome or comparison have a high likelihood of
adequate protection against bias (i.e., good internal validity),
assessed through two main elements:

« Study design (e.g., RCTs or observational studies)
» Aggregate quality of the studies under consideration.

Information for this determination comes from the rating of
quality (good/fair/poor) done for individual studies

The principal definition of consistency is the degree to which
reported effect sizes from included studies appear to have the
same direction of effect. This can be assessed through two main
elements:

« Effect sizes have the same sign (that is, are on the
same side of “no effect”)
 The range of effect sizes is narrow.

The rating of directness relates to whether the evidence links
the interventions directly to health outcomes. For a comparison
of two treatments, directness implies that head-to-head trials
measure the most important health or ultimate outcomes.

Two types of directness, which can coexist , may be of concern:
Evidence is indirect if:

« It uses intermediate or surrogate outcomes instead of
health outcomes. In this case, one body of evidence links
the intervention to intermediate outcomes and another
body of evidence links the intermediate to most important
(health or ultimate) outcomes.

« It uses two or more bodies of evidence to compare
interventions A and B — that is, studies of A versus placebo
and B versus placebo, or studies of A versus C and B
versus C but not A versus B.

Indirectness always implies that more than one body of
evidence is required to link interventions to the most important
health outcomes.

Directness may be contingent on the outcomes of interest. EPC
authors are expected to make clear the outcomes involved
when assessing this domain.

Use one of three levels of aggregate
risk of bias:

 Low risk of bias

* Medium risk of bias

« High risk of bias

Use one of three levels of
consistency:

 Consistent (i.e., no

inconsistency)

« Inconsistent

* Unknown or not applicable

(e.g., single study)
As noted in the text, single-study
evidence bases (even megatrials)
cannot be judged with respect to
consistency. In that instance, use
“Consistency unknown (single study).”

Score dichotomously as one of two
levels directness

« Direct

« Indirect
If indirect, specify which of the two
types of indirectness account for the
rating (or both, if that is the case) --
namely, use of intermediate/
surrogate outcomes rather than health
outcomes, and use of indirect
comparisons. Comment on the
potential weaknesses caused by, or
inherent in, the indirect analysis. The
EPC should note if both direct and
indirect evidence was available,
particularly when indirect evidence
supports a small body of direct
evidence.
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Table 1. Grading the strength of a body of evidence: required domains and their definitions
(continued)

Domain Definition and Elements Score and Application
Precision Precision is the degree of certainty surrounding an effect Score dichotomously as one of two
estimate with respect to a given outcome (i.e., for each outcome levels of precision:
separately) * Precise
e Imprecise
If a meta-analysis was performed, this will be the confidence A precise estimate is an estimate that
interval around the summary effect size. would allow a clinically useful

conclusion. An imprecise estimate is
one for which the confidence interval
is wide enough to include clinically
distinct conclusions. For example,
results may be statistically compatible
with both clinically important
superiority and inferiority (i.e., the
direction of effect is unknown), a
circumstance that will preclude a valid
conclusion.

EPC = Evidence-based Practice Center

Data Synthesis

We constructed evidence tables displaying the study characteristics and results for all
included trials (Appendix D). Trials that evaluated one atypical antipsychotic against another and
provided direct evidence were classified as “head-to-head” trials. “Active” controlled trials
compared an atypical antipsychotic with another class of medication. Trials that compared
atypical antipsychotics with a placebo were referred to as “Placebo” controlled trials. Finally,
trials that compared an antipsychotic taken with another medication with the other medication
alone were examined (referred to as augmentation trials). We provided four separate evidence
tables, one for each type of study (head-to-head, active control, placebo control, and
augmentation).

Efficacy

For the efficacy analyses, we focused on controlled trials. Effect sizes were calculated for
each comparison, for studies reporting a continuous outcome. If all trials within a condition and
subgroup used the same scale, then the effect size did not need to be standardized and a mean
difference was calculated. For subgroups where pooling was done across several scales, we
calculated a standardized mean difference using the Hedges’ g effect size.?* A positive effect size
indicates that the atypical drug has a higher efficacy than does the comparison arm (active
control or placebo arm). Effect sizes of 0.20 or smaller were considered small, sizes of 0.50 and
greater were considered large, and those between were considered moderate.?

For outcomes that reported count data (number of events), relative risks (RR) were
calculated. An RR greater than one indicates that the atypical has higher efficacy than does the
comparison arm.

Based on important outcomes suggested by the TEP, a psychiatrist chose which outcomes
were most appropriate to pool. Poolability across studies was also important; the psychiatrist, the
statistician, and the project team jointly made the selection based on their professional
knowledge and also considering the frequency of an outcome measure being reported by the
trials. A minimum of three studies was required for meta-analysis. An effect size or relative risk
was calculated for studies that reported data but did not contribute to a pooled analysis.
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For trials that were judged sufficiently clinically similar to warrant meta-analysis, we
estimated a pooled random-effects estimate”® of the overall effect size or RR in outcome
measures. The individual trial outcomes were weighted by both within-study variation and
between-study variation in this synthesis.

We assessed publication bias for each condition that is pooled. Tests were conducted using
the Begg adjusted rank correlation test” and the Egger regression asymmetry test.?®
Heterogeneity was assessed using the Q test and I-squared® test. All meta-analyses were
conducted with Stata statistical software, version 10.0 (Stata Corp., College Station, Texas).*

We reviewed and when appropriate included studies used in the 2006 CER. For efficacy
outcomes, pooled analysis included both new studies and those included in the 2006 CER when
clinically similar.

Adverse Events

All adverse-event data from the prior report were combined with adverse event data extracted
from new studies, as long as there was no overlap. We identified mutually exclusive groups of
similar events, based on clinical expertise. For example, events that affected the head, ear, eye,
nose, or throat were grouped together as HEENT. For each adverse-event group, we report the
number of trials that provided data for any event in the subgroup. We also report the total
number of individuals in the treatment group as well as the number who were observed to have
experienced the event. We then report the analogous counts for the control groups.

Adverse events were analyzed based on three comparison types: atypical antipsychotic
versus placebo; atypical antypsychotics versus other atypical antipsychotics, and atypical
antipsychotics versus another active drug.

For reporting the data on adverse events, we treated each atypical antipsychotic separately
and (in general) did not group them together as a class. However, we did summarize the findings
of other published analyses that treated these drugs as a class. For our own analyses, we divided
the study populations into three groups to make them more clinically homogeneous with respect
to adverse events: children and adolescents, adults, and the elderly (i.e., the dementia trials).

For subgroups of events that occurred in two or more trials, we performed a meta-analysis to
estimate the pooled odds ratio and its associated 95 percent confidence interval. Given that many
of the events were rare, we used exact conditional inference to perform the pooling rather than
applying the usual asymptotic methods that assume normality. Asymptotic methods require
corrections if zero events are observed; generally, half an event is added to all cells in the
outcome-by-treatment (two-by-two) table in order to allow estimation, because these methods
are based on assuming continuity. Such corrections can have a major impact on the results when
the outcome event is rare. Exact methods do not require such corrections. We conducted the
meta-analyses using the statistical software package StatXact Procs v6.1 (Cytel Software,
Cambridge, MA).

Any significant pooled odds ratio greater than one indicates the odds of the adverse event
associated with the atypical antipsychotic is larger than the odds associated with the comparison
(placebo, active control, or other antipsychotic) group. We calculated number needed to harm
(NNH) where this occurred. We note that if no events were observed in the comparison group,
but events were observed in the intervention group, the odds ratio is infinity and the associated
confidence interval is bounded only from below. In such a case, we report the lower bound of the
confidence interval. If no events were observed in either group, the odds ratio is undefined,
which we denote as “Not calculated (NC)” in the results tables.
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Peer Review and Public Commentary

Experts on the various psychiatric conditions and various stakeholder communities (listed in
the Acknowledgements section) performed an external peer review of this CER. The AHRQ
Effective Health Care Program SRC located at Oregon Health Sciences University oversaw the
peer review process. Peer reviewers were charged with commenting on the content, structure,
and format of the evidence report and encouraged to suggest any relevant studies we may have
missed. We compiled all comments and addressed each one individually, revising the text as
appropriate. AHRQ and the SRC also requested review from its own staff. The SRC placed the
draft report on the AHRQ Effective Health Care Program Web site
(http://effectivehealthcare.ahrq.gov/) for public comment and compiled the comments for our
review. We also requested review from each member of our TEP.
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Results

In total, EPC reviewers selected 1,144 relevant titles for abstract review out of 9,414 titles.
Electronic literature searches identified 9,207 titles, 216 were identified from reference mining,
and 23 others not found in the electronic searches were included in Scientific Information
Packets sent by drug manufacturers (Figure 2). Eighty-one were rejected through our abstract
review, and 15 could not be obtained. Thus, 1,048 full-text articles/reports were available for
short form screening.

Screening of retrieved articles resulted in further exclusion of 663. Reasons for exclusion
include: no psychiatric condition of interest (i.e., not off-label conditions: 300 articles), study
design (108 nonsystematic reviews, 60 case reports, 50 observational studies, 56 descriptive
papers, and four other design), no drug/topic of interest (30 articles), foreign language (27
articles), no efficacy, effectiveness, safety, or utilization outcomes (6 articles), no human cases
included (1 article), and 21 articles containing duplicate data, most of the duplicates were
conference abstracts of studies that were later published as journal articles. We also identified 54
systematic reviews.

Among the 331 individual studies accepted based on short form review, there are 128
controlled trials (of which 122 reported efficacy outcomes) and 297 studies reporting adverse
events (in our adverse event analysis, we focused on 129 studies which were either controlled
trials or large observational studies). Eighteen articles contain information on
utilization/prescription patterns in the United States.

The second page of Figure 2 displays the 122 new controlled trials that reported efficacy
results along with 55 trials included in our 2006 Comparative Effectiveness Review (CER).
Among these trials, seven reported duplicate data, and one had no comparison of interest; these
were excluded. This left us 169 studies in total for our efficacy synthesis, with some studies
contributing evidence to multiple conditions. The bottom of the second page of Figure 2 displays
number of studies for each individual condition.
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Figure 2. Literature flow
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Figure 2. Literature flow (continued)

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 Points

Off-label use of atypical antipsychotics in various settings increased rapidly after their
introduction in the 1990s.

Use of atypical antipsychotics for the following off-label conditions has been documented in
the scientific literature: attention-deficit hyperactivity disorder (ADHD), anxiety, dementia in
elderly patients, depression, eating disorders, insomnia, obsessive compulsive disorder,
personality disorder, post-traumatic stress disorder (PTSD), substance use disorders, and
Tourette’s syndrome.
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Risperidone, quetiapine, and olanzapine are the most common atypicals prescribed for off-
label use.

We found no reports describing off-label use of asenapine, iloperidone, and paliperidone.

According to a 2007 study, the use of atypical antipsychotics in the elderly is much higher in
long-term care settings than in the community.

In 2004, nearly 25 percent of the elderly nursing home population received antipsychotics,
with most receiving atypicals; males were more likely than females to receive them.

One year after the 2005 Food and Drug Administration (FDA) advisory warning, no state had
actually changed its prior authorization policy in response to limit the use of atypicals in
dementia. However, a more recent study concluded that the FDA advisory decreased the use of
atypical antipsychotics in the U.S., especially among elderly dementia patients.

In 2003-2004, antipsychotics were prescribed in only 1 percent of overall mental health
visits by children and adolescents, with most (99 percent) of these visits involving prescribing of
atypicals.

Male children/adolescents were more likely than females to be prescribed atypical
antipsychotics. Risperidone was the atypical most commonly prescribed to children.

At one large acute-care psychiatric hospital, quetiapine was used extensively for off-label
conditions, and in a variety of off-label doses: only a quarter of patients had one of the diagnoses
for which quetiapine is approved, and only a third received quetiapine in a standing dose
regimen. Depression and substance-use disorders were found to be the most common associated
diagnoses.

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

Detailed Analysis

Overall utilization/prescription patterns in the United States. Our search identified 39 papers
describing utilization/prescription patterns of antipsychotics (including atypical antipsychotics)
in the United States. The majority examined conventional antipsychotics, atypical antipsychotics,
and other agents simultaneously. Many of them investigated both on-label and off-label uses of
atypicals. Table 2 presents information about settings, dates, sample size, drugs, conditions, and
findings from large U.S. utilization studies with representative populations.

Reports have shown widespread off-label use of atypical antipsychotics in various settings
since their introduction in the 1990s,**” and such use has increased significantly in the past
decade. The following conditions related to off-label use of atypical antipsychotics have been
documented: ADHD, autism, anxiety, dementia, depression, eating disorders, insomnia,
obsessive compulsive disorder, personality disorder, PTSD, substance-use disorders, and
Tourette’s syndrome. Risperidone, quetiapine, and olanzapine have been identified as the most
commonly prescribed agents.

Utilization/prescription patterns among the elderly. Compared with other populations, use of
atypical antipsychotics among the elderly has been given more attention, probably due to the
widespread use of these drugs in dementia and Alzheimer’s® and the fatal risk reported with this
use. Studies have examined utilization patterns in both long-term care and in community settings
in the United States.

Prescription of atypicals to treat dementia differs by gender and setting. One study™ found
that use of atypical antipsychotics—especially risperidone, olanzapine, and quetiapine—was
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much higher in long-term care settings (21.0 percent, 11.9 percent, and 7.1 percent, respectively)
than in the community (5.1 percent, 4.0 percent, and 2.3 percent, respectively). Another study*’
used the 2004 National Nursing Home Survey data and found widespread off-label use of
antipsychotic drugs for conditions such as dementia, anxiety, and depression. Nearly 25 percent
of the elderly nursing home population received antipsychotics, with most receiving atypicals.
Males were more likely than females to receive atypicals. However, data from another nationally
representative survey*" concluded that among community-dwelling elderly, gender was not
significantly associated with atypical antipsychotics use. The authors also found significantly
increasing use of atypicals among this population: after 1998, atypical use was more than 10
times as great as in 1996-1998. Elderly patients with poorer perceived mental health were more
likely to cheive atypicals rather than conventional antipsychotics. This is consistent with earlier
findings.

When increasing evidence showed serious adverse events associated with the use of atypical
antipsychotics among elderly people with dementia, regulatory warnings were issued. In both the
United States and Canada, regulatory agencies (FDA and Health Canada) issued advisory
warnings to health care professionals in 2005, describing increased mortality among elderly
people with dementia who were taking atypical antipsychotics. Four studies examined the impact
of these warnings. In the United States, Polinski** found that more than one year after the FDA
advisory warning, no state had actually changed its prior authorization policy in response to limit
the use of atypicals in dementia. A more recent study ** compared atypical antipsychotics use
before and after the FDA advisory and concluded that the FDA advisory was associated with
decreases in both on-label and off-label uses of atypical antipsychotics. The decrease was more
rapid among elderly patients with dementia. In contrast, Saad and colleagues** conducted a
survey of health care professionals and found that although most were aware of the FDA
warning, only half (49 percent) reported that they changed the way of prescribing based on this
notification. Reasons why they did not respond to the warning include: no alternative treatment
available, lack of guidance, lack of evidence, and poor data availability. The authors concluded
that antipsychotics continued to be prescribed for dementia among older adults. Finally, in
Canada, Valiyeva® found that regulatory warnings were associated with small relative decrease
(3 percent-5 percent) in the use of atypicals among elderly patients with dementia, but they did
not reduce the overall prescription rate. Despite these decreases, atypical antipsychotics
continued to be a common treatment option used among elderly dementia patients.

Utilization/prescription patterns among children and adolescents. Several studies examined
prescription patterns of atypical antipsychotics among children and adolescents, indicating wide
prescription and recent growth in the treatment of depression, anxiety, and other mental health
problems.

Some studies discussed utilization in general, without focusing on off-label conditions.
Olfson® examined national trends in the outpatient treatment of children and adolescents with
antipsychotics from 1993 to 2002. Although not focusing on off-label uses of the drugs, they
found that atypical antipsychotics were being widely prescribed to children and adolescents: a
sharp increase was found from 2000 to 2002, when atypicals composed 92.3 percent of the
antipsychotics prescribed in office-based practice. Aparasu*’ found that atypical antipsychotics
were extensively prescribed to children and adolescents in 2003—2004: in total, antipsychotics
were prescribed in 1 percent of overall visits by children and adolescents, with most (99 percent)
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of these visits involving prescribing of atypicals. The most frequently used atypicals were
risperidone, quetiapine, and aripiprazole; males and whites were more likely to these drugs.

Other studies provided details on specific conditions targeted. Cooper*® conducted a cohort
study to identify new use of antipsychotics among patients aged 2 to 18 years enrolled in
Tennessee’s managed care program for Medicaid enrollees and the uninsured (TennCare). They
found that new users of antipsychotics nearly doubled from 1996 to 2001. The proportion of new
users prescribed atypicals increased from 6.8 percent in 1996 to 95.9 percent in 2001. New use
for ADHD increased 2.5-fold, while new use for Tourette’s and autism remained stable. More
recently, Pathak and colleagues®® examined prescription trend of atypical antipsychotics among
11,700 Arkansas Medicaid-covered children under age 18 who were newly treated with atypical
antipsychotics from 2001 through 2005. They found the number of children receiving the
medications doubled during this period, increasing from 1,482 in 2001 to 3,110 in 2005; roughly
431 children each year initiated treatment with atypical antipsychotics. The most common
condition was ADHD, followed by depression, conduct disorder, oppositional defiant disorder,
and adjustment reactions. Most new users were given an initial prescription for risperidone.
According to the authors, 41.3 percent of the new users had no diagnosis for which such
treatment was supported by any published study, and 77.1 percent of aripiprazole use was not
supported by any published evidence. Halloran and colleagues> examined prescription patterns
of atypical antipsychotics among 172,766 privately insured children aged 2 to 18 in the United
States between 2002 and 2005. Their findings also suggested a persistent trend in this
population: the 1-year prevalence of atypical antipsychotics use increased from 7.9 (per 1,000) in
2002 to 8.1 in 2003, 8.6 in 2004, and 9.0 in 2005. The prevalence was generally lower in girls
than boys, with boys almost two times as likely as girls to receive atypical antipsychotics. The
most common condition was disruptive behavior disorder (67 percent), followed by mood
disorders (65 percent), and anxiety disorder (43 percent). Risperidone (53 percent) was the most
commonly prescribed atypical antipsychotic, followed by quetiapine (33 percent). A large
proportion (75 percent) of children on these drugs had more than one psychiatric diagnosis
during the study period.

Other relevant utilization findings. Seven papers®*>’ examined treatment of PTSD, mostly
among VA populations; only one of them specifically focused on atypical antipsychotics. They
documented that antipsychotics (including atypicals) have been frequently used in treatment of
PTSD and comorbid disorders. One study> found that among a group of Medicaid recipients in
New Hampshire atypical antipsychotics were more frequently prescribed when PTSD co-
occurred with major depression.

A recent national study of VA records®’ indicates that quetiapine and risperidone were the
atypicals most frequently prescribed off-label. PTSD was the most common off-label diagnosis,
followed by “minor depression.”

Philip®® investigated 2-year trends of off-label prescribing practices of quetiapine at an acute-
care psychiatric hospital. They found that quetiapine was used extensively for off-label
conditions, and in a variety of off-label doses: only a quarter of patients had one of the diagnoses
for which quetiapine is approved, and only a third received quetiapine in a standing dose
regimen. Depression and substance use disorders were found to be the most common associated
diagnoses.

Antipsychotic monotherapy (use of only one antipsychotic agent), concomitant therapy
(simultaneous use of two or more antipsychotic agents), and combination of antipsychotics and
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other agents have been studied.®**>*®>® Their findings supported an increasing prevalence of
atypical antipsychotics prescription.

Utilization/prescription patterns in other countries. Seventeen papers discussed
utilization/prescription patterns of atypical antipsychotics in countries other than the United
States: five in Canada, three in the United Kingdom, two each in France, Australia, and Turkey,
and one each in Germany, New Zealand, and Italy. The studies documented widespread off-label
uses of atypical antipsychotics in treating anxiety,®>®* ADHD,*®* personality disorder,®*
depression,®*®4%® dementia,®’""2 eating disorders”® and other conditions. Like in the United States,
common off-label use of atypicals and significant increase in such use have been seen in other
countries®*®* "™ risperidone, quetiapine, and olanzapine were the most frequently used
atypicals.®36
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Table 2. Large utilization studies in the United States

Author/ Setting Dates Sample How Utilization Sample Drug Conditions Findings
Year Covered Size Assessed Representative
by the
Data
ADULTS
Alexander, Outpatient 1995-2008 4,800 IMS Health Nationally Olanzapine, On-label uses, In 1995, 84% of antipsychotic
2011% MDs National Disease representative Quetiapine, depression, visits involved conventional
and Therapeutic Risperidone, anxiety, ADHD, agents; by 2008 93% of visits
Index physician Ziprasidone, dementia involved atypicals. In 2008, 14%
survey Aripiprazole, of atypicals were prescribed for
Paliperidone depression.
Aparasu, Outpatient 2003 - 2,860 Survey data Nationally Olanzapine, Depression, Extensive concomitant
2005% 2004 analysis representative Quetiapine, anxiety, antipsychotic therapy
Risperidone, dementia (simultaneous use of two or
Ziprasidone, more antipsychotic agents) was
Aripiprazole found in outpatient settings.
Risperidone, olanzapine, and
quetiapine were commonly used
in concomitant therapy and
monotherapy.
Chen, All 2001 33,406 Claim data Georgia Olanzapine, All off-label The off-label use of
2006 analysis Quetiapine, conditions; not antipsychotics is highly
Risperidone specified prevalent.
Dorsegl, Physician 2003 - 4,800 Drug prescribing Nationally Olanzapine, Dementia The FDA Black Box advisory
2010* Office 2008 data analysis representative Quetiapine, was associated with decrease in
Risperidone, the use of atypical antipsychotics
Ziprasidone, (fell 2% overall), especially
Aripiprazole, among the elderly with dementia
Paliperidone (fell 19%). Both on-label and off-
label uses declined through
2008.
Gruber- Nursing 2002 12,697 Survey data Nationally Olanzapine, Dementia, Use of atypical antipsychotics,
Baldini, homes and analysis representative Quetiapine, Alzheimer's especially olanzapine,
2007% community- Risperidone quetiapine, and risperidone, was
dwelling much higher in long-term care

settings than in the community.
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Table 2. Large utilization studies in the United States (continued)

Author/ Setting Dates Sample How Utilization Sample Drug Conditions Findings
Year Covered Size Assessed Representative
by the
Data
Jano, 2008"  Community 1996 - 32,737 Survey data Nationally Olanzapine, Anxiety, The most common diagnoses for
-dwelling 2004 analysis representative Quetiapine, dementia antipsychotics use were
Risperidone, dementia, anxiety, and
Ziprasidone, schizophrenia; roughly the same
Aripiprazole proportion received typicals and
atypicals; the most frequently
used atypicals were risperidone,
olanzapine, and quetiapine. After
1998, atypical use was over ten
times more than in 1996 — 1998.
Elderly patients with poorer
perceived mental health were
more likely to receive atypicals
rather than typicals.
Kamble, Nursing 2004 11,939 Survey data Nationally Olanzapine, Dementia, Wide off-label use in conditions
2008* homes analysis representative Quetiapine, depression, such as dementia, anxiety,
Risperidone, anxiety depression was found among
Ziprasidone, the elderly. Nearly 25% of
Aripiprazole nursing home elderly received
antipsychotics, with most
receiving atypicals. Males were
more likely than females to
receive atypicals.
Leslie, Veterans 2007 279,778 Administrative Nationally Aripiprazole, Depression, 60% of individuals who received
2009°’ Administrati Database representative Olanzapine, anxiety, an antipsychotic had no record
on Quetiapine, dementia, of FDA- approved diagnosis.
Risperidone, PTSD, 79.5% of prescriptions were for
Ziprasidone substance atypicals (as opposed to
abuse conventional agents).
Morrato, All 1998 - 55,481 Medicaid claim Multistate Olanzapine, Depression, The mean prevalence of long-
2007%° 2003 data analysis Quetiapine, substance term antipsychotic polypharmacy
Risperidone abuse in the year after initiating

antipsychotics was 6.4%.
Antipsychotic polypharmacy was
more common in patients with
more severe mental illness.
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Table 2. Large utilization studies in the United States (continued)

Author/ Setting Dates Sample How Utilization Sample Drug Conditions Findings
Year Covered Size Assessed Representative
by the
Data
Rosenheck, Veterans 1999 73,981 Chart review Nationally Olanzapine, Depression, Substantial off-label use of
2001%¢ Administrati representative Quetiapine, PTSD, atypicals (42.8%) was
on Risperidone Alzheimer's, evidenced, although a majority
dementia of patients were diagnosed with
schizophrenia.
Sankaran- Emergency 2000 - 2 million Survey data Nationally All; not Depression, 55% and 8% psychiatric ED
arayanan, department 2004 visits analysis representative specified anxiety, visits involved atypical and
2007 (ED) substance use  typical-atypical combination
disorder prescriptions, respectively; there
were 8-fold and 3.5-fold increase
in ED visits with combination and
atypical prescriptions,
respectively. Patients with
depression were more likely to
receive atypical versus typical
antipsychatics in the ED
settings.
Sankaran- Outpatient 1996 - 356,885 Survey data Nationally Olanzapine, Depression, From 1996/1997 to 2002/2003,
arayanan, 2003 analysis representative Quetiapine, anxiety, visits involving atypical and
2007% Risperidone, dementia combination antipsychotics saw
Ziprasidone large increases: 195% and
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149%, respectively, while visits
involving typicals decreased by
71%. More atypicals than
typicals and combinations were
used at US ambulatory care
visits by patients with mental
health disorders. Atypicals were
less likely involved with visits by
adults aged 41 to 64 years old
and those with public insurance,
but more likely by those with
depression.



Table 2. Large utilization studies in the United States (continued)

Author/ Setting Dates Sample How Utilization Sample Drug Conditions Findings
Year Covered Size Assessed Representative
by the
Data
CHILDREN/ADOLESCENTS
Aparasu, Outpatient 2003 - 2.08 Survey data Nationally Olanzapine, Depression, Atypical antipsychotics are being
2007 2004 million analysis representative Quetiapine, anxiety extensively prescribed to
visits Risperidone, children and adolescents: in
Ziprasidone, total, antipsychotics were
Aripiprazole prescribed in 1% of overall visits

by children and adolescents in
2003 - 2004; most (99%) of
these visits involved prescribing
of atypicals. The most frequently
used atypicals were risperidone,
quetiapine, and aripiprazole;
males and whites were more
likely to use these drugs.

Cooper, All 1996 - 6,803 Cohort study Tennessee All; not Tourette's, New users of antipsychotics

2004% 2001 specified ADHD nearly doubled from 1996 to
2001; new users of atypicals
increased from 6.8% in 1996 to
95.9% in 2001. New use for
ADHD increased 2.5-fold, while
new use for Tourette and autism
remained stable.

Halloran, Inpatient 2002 - 172,766 Private insurance  Nationally All Anxiety The one-year prevalence of
2010 *° and 2005 claim data representative atypical antipsychotics use in
Outpatient analysis children increased persistently,

from 7.9 per 1,000 in 2002 to 9.0
per 1,000 in 2005. Boys were 2
times more likely than girls to
receive atypical antipsychaotics.
The most common conditions
were disruptive behavior
disorders, mood disorders, and
anxiety. Most children had more
than one psychiatric diagnosis.

27



Table 2. Large utilization studies in the United States (continued)

Author/ Setting Dates Sample How Utilization Sample Drug Conditions Findings
Year Covered Size Assessed Representative
by the
Data
Olfson, Outpatient 1993 - 1,224,00 Survey data Nationally All; not All; not specify Atypical antipsychotics are
2006 2002 0 visits analysis representative specified off-label widely prescribed among
children and adolescents; a
sharply increased use of atypical
antipsychotics was found from
2000 to 2002, composing 92.3%
of the antipsychotics prescribed
in office-based practice.
Patel, Outpatient 1998 - 7,353 Drug claims Texas All; not Anxiety, Disruptive behavioral disorders,
2006"° 2001 review specified depression, depressive disorders, and
ADHD, bipolar disorders accounted for
substance use the top three conditions
disorder associated with children and
adolescents receiving
antipsychotics.
Pathak, Outpatient 2001 - 11,700 Medicaid claim Arkansas Aripiprazole, ADHD, The number of children receiving
2010 ¥ 2005 data analysis Olanzapine, depression, atypical antipsychotics doubled
Quetiapine, anxiety, eating during the study period, and the
Risperidone, disorders, OCD, prescriptions were largely
Ziprasidone personality unsupported by evidence from
disorders, clinical studies. The most
PTSD, tic common condition was ADHD,
disorders, followed by depression, conduct
substance disorder, oppositional defiant
abuse disorder, and adjustment

reactions.

ADHD = attention-deficit hyperactivity disorder; ED = emergency department; FDA = Food and Drug Administration; MD = doctor; OCD = obsessive-compulsive disorder;
PTSD = post-traumatic stress disorder
Note: In the table, we excluded five articles that examined mainly adverse events, and eight articles that focused on either utilization of other drugs such as typicals/antidepressants
or utilization for on-label conditions or both. We did not include articles examining utilization patterns in countries other than the United States.
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Discussion

Most of the utilization studies used national representative survey data or claim data, and
their findings reflect national trends. Various settings were covered, including long-term care
facilities, communities, inpatient and outpatient settings, VA, and emergency department. We
found more studies on some drugs (e.qg., risperidone, quetiapine, and olanzapine) than others (we
found none on recently approved atypicals asenapine, iloperidone, and paliperidone), more
studies on some conditions (e.g., dementia, depression, PTSD and anxiety) than others (e.g.,
insomnia, eating disorder, and obsessive-compulsive disorder [OCD]), and more studies on the
elderly than other populations.

The majority of these studies also investigated the utilization/prescription patterns of other
drugs (e.g., conventional antipsychotics, antidepressants, other neuroleptics) simultaneously, and
many of them did not distinguish on-label and off-label uses. Still, a high prevalence and a rapid
increase in off-label use of the atypical agents have been observed, both in the United States and
internationally. Importantly, a study of over 350,000 records indicated that more atypicals than
conventional antipsychotics and combinations were used at U.S. ambulatory care visits®® by
patients with mental health disorders in the period from 1996 to 2003. Some articles pointed out
that despite the scarce evidence supporting efficacy of such uses, the atypicals had been widely
prescribed among different populations.

Only a handful of articles examined prescription patterns by gender and by racial/ethnic
group. Although a couple of them found that males and whites were more likely to receive off-
label prescription of atypicals, the lack of information could not lead to a solid conclusion on
whether or not there exist sociodemographic disparities.

The utilization studies covered mostly 1996 to 2004; only a few were conducted after the
2005 FDA and Health Canada warnings on possible severe adverse events in the elderly. One
recent study indicated that the 2005 regulatory warning was associated with decreases in the
overall use of atypical antipsychotics, especially among elderly dementia patients. However, the
prevalence of off-label use of atypical drugs remains high. We conclude that more studies are
needed to document the most recent off-label prescription patterns of atypical antipsychotics,
especially the newly approved ones, ideally by different sociodemographic populations and by
individual off-label indications.

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 Points

We found no trials of paliperidone, asenapine, or iloperidone for off-label uses.
Attention deficit-hyperactivity disorder (ADHD). This off-label use was not included in our

2006 evidence report.
We found three placebo controlled trials (PCTs) and one active-control trial for ADHD.
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One trial found risperidone superior to placebo in reducing scores on the Children’s
Aggression Scale—Parent version (CAS-P) in children with no serious co-occurring disorders.

Two trials of aripiprazole showed no effect on SNAP-1V (Swanson, Nolan, and Pelham
teacher & parent rating scale) scores compared with placebo in children with bipolar disorder
and ADHD.

One trial found risperidone led to greater reduction in SNAP-IV scores than methylphenidate
in mentally retarded children with ADHD.

There were no trials of quetiapine, olanzapine, or ziprasidone for ADHD.

Anxiety. This off-label use was not included in our 2006 evidence report.

One recently published systematic review found quetiapine monotherapy superior to placebo
for generalized anxiety disorder (GAD), as measured by improvement in the Hamilton Anxiety
Scale (HAM-A).

We found 14 PCTs of atypicals for anxiety. Three trials of quetiapine monotherapy for GAD
were clinically similar enough to pool; relative risk of responding on the HAM-A favored
quetiapine over placebo. There were not enough trials of olanzapine, risperidone, or ziprasidone
to pool; these trials had mixed results.

One trial showed no difference between risperidone and paroxetine on HAM-A score
improvement. One trial each showed no difference in efficacy between quetiapine and paroxetine
or escitalopram.

There were no trials of aripiprazole for anxiety disorders.

Dementia. Our 2006 CER focused on two published meta-analyses on use of atypicals in elderly
patients with dementia. They found small but statistically significant effects for treatment with
risperidone and aripiprazole, and trends toward efficacy of olanzapine and quetiapine.

The number of new trials published since 2006 justified conducting our own new meta-
analyses.

In our pooled analysis of efficacy in treating overall behavioral symptoms such as
aggression, motor activity and hostility, aripiprazole, olanzapine, and risperidone were superior
to placebo as measured by total scores on BEHAVE-AD, Brief Psychiatric Rating Scale (BPRS),
and Neuropsychiatric Inventory Scale (NPI).

Risperidone (six PCTs) was superior to placebo in decreasing psychosis symptoms such as
delusions and hallucinations in elderly patients with dementia. Results for aripiprazole (three
PCTs) did not meet conventional levels of statistical significance.

In our pooled analysis on agitation outcomes, aripiprazole (two PCTSs), olanzapine (four
PCTs), and risperidone (six PCTs) were superior to placebo.

There were no trials of ziprasidone in dementia patients.

Three head-to-head trials compared atypicals for dementia; none was found superior.

We pooled five head-to-head trials of atypicals versus haloperidol; there was no statistical
difference in effect. There were too few trials to pool by specific atypical. One trial found no
difference in effect between risperidone and topiramate.

Depression—major depressive disorder (MDD). Our 2006 CER reported that atypicals were

not more effective as augmentation to selective serotonin reuptake inhibitors than placebo at 8
weeks. However, in some trials they led to more rapid improvement (2 to 4 weeks).
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Meta-analyses published in 2007 and 2009 found atypicals superior to placebo in increasing
response and remission rates, and found no statistical difference between specific atypicals.

By 2011, new trials augmenting selective serotonin reuptake inhibitors/serotonin-
norepinephrine reuptake inhibitors (SSRIs/SNRIs) with atypicals had been conducted and
published. We conducted new meta-analyses that showed that several atypicals have efficacy in
treatment of depression when used as augmentation and that quetiapine is effective as
monotherapy.

In our pooled analysis, the relative risk of responding on Hamilton depression (HAM-D)
scores for participants taking quetiapine (three PCTs) or risperidone (three PCTSs) as
augmentation was significantly higher than for those taking placebo.

Other trials reported the Montgomery-Asberg Depression Rating Score (MADRS); the
relative risk of responding for participants taking aripiprazole (three PCTs) was significantly
higher than for placebo. Risperidone was only included in one PCT that reported MADRS; the
drug was statistically superior to placebo. One PCT of ziprasidone reported MADRS outcomes;
results were statistically superior to placebo.

The three olanzapine PCTs (included in our original 2006 report) found the drug
inefficacious as monotherapy for MDD. Since then, five trials of quetiapine monotherapy have
been reported. We conducted a meta-analysis of these trials; the relative risk of remitting on the
MADRS was statistically superior for quetiapine compared with placebo.

One trial found quetiapine superior to lithium to HAM-D and MADRS scores.

No head-to-head trials of atypicals for MDD were found.

Eating disorders. This off-label use was not included in our 2006 report.

Five trials of olanzapine were found; three reporting body mass index (BMI) outcomes could
be pooled. There was no difference in BMI increase at 1e or 3 months between participants
taking olanzapine and those taking placebo. One trial of quetiapine also reported no statistical
difference in BMI increase at three months.

There were no trials of aripiprazole, risperidone, or ziprasidone for treatment of eating
disorders.

Insomnia. This off-label use was not included in our 2006 report.

We found only one small trial of quetiapine for this use; difference in sleep outcomes was not
statistically different from placebo.

Two observational studies of olanzapine and four of quetiapine found promising
improvements in sleep quality and sleep onset.

No studies of aripiprazole, risperidone, or ziprasidone for insomnia were found.

Obsessive Compulsive Disorder (OCD). Our 2006 meta-analysis found atypicals had a
clinically important benefit when used as augmentation to SSRIs.

Three published meta-analyses reported similar findings.

Our 2011 analysis of PCTs reporting Y-BOCS (Yale-Brown Obsessive Compulsive Scale)
outcomes showed significant effects for risperidone (three PCTs) as augmentation in treatment of
refractory patients. There were too few trials (two) to permit separate pooling for olanzapine;
difference in effect versus placebo was statistically insignificant in both studies.

Two new trials found quetiapine superior to placebo as augmentation to citalopram according
to Y-BOCS and Clinical Global Impression Scale - Improvement subscale (CGI-I) scores.
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No trials of aripiprazole for OCD were found.

One new trial found quetiapine augmentation of an SSRI superior to augmentation with
clomipramine.

One head-to-head trial found no difference in effect between olanzapine and risperidone as
SSRI augmentation for OCD. Another head-to-head trial found quetiapine had greater efficacy
than ziprasidone for this purpose.

Personality Disorders. Our 2006 CER found three trials of olanzapine and one of aripiprazole
for borderline personality disorder (BPD); all reported efficacy of the drug.
Since the original CER was published, PCTs using atypicals for treatment of BPD have
shown mixed results. Due to heterogeneity of outcomes, we could not perform a meta-analysis.
Overall, olanzapine had mixed results in seven trials, aripiprazole showed efficacy in two
trials, quetiapine had efficacy in one trial, and ziprasidone was found inefficacious in one trial.
Risperidone had mixed results when used to treat schizotypal personality disorder in one
small trial.
No head-to-head trials of atypicals for personality disorder were found.

Post-traumatic Stress Disorder (PTSD). Our 2006 CER reported on three PCTs of atypicals as
augmentation for PTSD in male veterans and three PCTs as monotherapy in abused women. We
had insufficient trials to conduct meta-analysis. The trials for combat-related PTSD had
beneficial results, while the other trials had mixed results.

One published meta-analysis of risperidone and olanzapine studies found atypicals superior
to placebo as measured by change in CAPS score. Results were not separated by drug.

Another review which included open label trials found small positive effects for risperidone
and quetiapine compared with placebo.

In 2011, five PCTs were clinically similar enough to pool using the change in Clinician
Administered PTSD Scale (CAPS) as outcome. Risperidone (four trials) was superior to placebo.
The other trial found olanzapine superior to placebo.

We also found a trial that reported a 3-fold decline in CAPS scores in patients treated with
quetiapine monotherapy compared with patients treated with placebo. (This study did not report
exact scores, so could not be pooled.)

In our meta-analysis of risperidone treatment by trial length, pooled results from at least 12
weeks followup were not statistically different from those reported at less than 12 weeks.

In our meta-analysis by condition, atypicals showed efficacy in treatment of combat-related
PTSD but not PTSD in abused women.

No trials of aripiprazole, or ziprasidone for PTSD were found.

No head-to-head trials of atypicals for PTSD were found.

Substance abuse. This off-label use was not included in our 2006 CER.

We found two PCTs of aripiprazole and one of quetiapine that reported the percent of alcohol
abusers completely abstinent during followup period. In our pooled analysis, the drugs had
insignificant efficacy compared with placebo.

We pooled two PCTs of olanzapine and one of risperidone in cocaine users. There was no
difference in efficacy versus placebo as measured by change in Addiction Severity Index (ASI).
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One PCT found aripiprazole inefficacious in reducing use of intravenous amphetamine, as
measured by urinalysis. Another PCT found aripiprazole inefficacious in reducing craving for
methamphetamine.

One PCT of methadone clients found no difference between risperidone and placebo in
reduction of cocaine or heroin use.

One trial of aripiprazole versus naltrexone in alcohol abusers found no difference in either
mean number of days abstinent or percentage of participants completely abstinent.

One trial augmenting naltrexone with quetiapine found no difference from placebo
augmentation in any alcohol use outcomes.

One trial of risperidone versus pergolide found neither more efficacious than placebo in
reducing cocaine use.

There were no head-to-head trials of atypicals for substance abuse.

Tourette’s syndrome. No new trials of atypicals have been published since our 2006 CER
reported that risperidone was superior to placebo in one small PCT, and it was at least as
efficacious as pimozide or clonidine for 8 to 12 weeks of therapy in the three other trials. One
PCT of ziprasidone showed variable efficacy compared with placebo.

Detailed Analysis

ADHD. This off-label use was not included in our 2006 systematic review. In 2011 we found no
prior meta-analyses or systematic reviews on atypical antipsychotics for ADHD. There were four
randomized controlled trials (RCTSs); two reported on risperidone and two on aripiprazole. The
trials lasted either 4 or 6 weeks. Sample sizes were small, ranging from 16 to 45 participants.
Trial quality was adequate; the mean Jadad score was 3.5. We were unable to conduct a meta-
analysis due to heterogeneity of the outcomes and populations. The studies are displayed in
Table 3.

One risperidone study showed that 100 percent of the patients “responded,” as defined by
improving at least 30 percent on CAS-P. This compares WITH 77 percent of the placebo
patients.”” The other risperidone study’® compared risperidone to methylphenidate in children
and adolescents with both ADHD and moderate mental retardation. Using SNAP-IV, they found
reduced ADHD symptoms with both treatments, with a greater reduction of symptoms with
risperidone than methylphenidate. They also found adverse effects of weight gain with
risperidone, whereas the other risperidone study had found no weight difference from placebo.”

The two studies of aripiprazole involved children with both ADHD and bipolar disorder.
Neither showed a difference in ADHD symptoms per the SNAP-1V. One study looked at
aripirazole versus placebo and listed adverse events of somnolence and sialorrhea.” The other
compared aripiprazole plus placebo versus aripiprazole plus methylphenidate and included the
adverse effect of one patient experiencing a severe bipolar mixed episode while on aripiprazole
and methylphenidate.®
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Table 3. Atypical antipsychotics for ADHD

Study/Type Treatment N Dose/Duration ADHD- Effects
Measures
Armenteros, Risperidone vs 25 1.08 mg (mean) + CAS-P 100% of risperidone patients
2007""/RCT Placebo psychostimulant/ CAS-T improved 30% over baseline in
CAS-P compared with only 77%
4 weeks of placebo. No change in CAS-T
CorreiaFilho, Risperidone vs 45 2.9 mg (mean)/ SNAP-IV Reduced ADHD symptoms in
2005"8/RCT methylphenidate both per SNAP-IV, greater in
4 weeks risperidone than methylphenidate
(ADHD+Mental
retardation)
Tramontina, Aripiprazole vs. 43 6 weeks SNAP-IV No difference in ADHD
2009"°/RCT Placebo symptoms
(ADHD+Bipolar)
Zeni, 2009%/RCT Aripiprazole + 16 2+2 week SNAP-IV No improvement in ADHD
methylphenidate crossover symptoms
or placebo
(ADHD+Bipolar)

ADHD = attention-deficit hyperactivity disorder; CAS-P = Children’s Aggression Scale-Parent Version; CAS-T = Children’s
Aggression Scale-Teacher Version; RCT = randomized controlled trial; SNAP-IV = Swanson, Nolan, and Pelham rating scale

Anxiety. Anxiety is also a new clinical topic not included in our 2006 review. We found two
prior meta-analyses on use of atypicals for this condition.®" One combined OCD trials with trials
for GAD; thus, we have excluded it. Another found quetiapine monotherapy significantly better
than placebo for for treatment of generalized anxiety disorder.®

Our literature search identified 18 reports of trials that evaluated the use of olanzapine,
quetiapine,® ™ risperidone,®*® or ziprasidone® for the treatment of anxiety. Jadad scores
ranged from 2 to 5; mean score was 3.1. Sample sizes varied widely, from 7 to 873. Followup
time ranged from same day (for public speaking anxiety) to 1 year. One trial had no placebo
comparison group and is discussed under active controlled trials.*® Two trials assessed anxiety
outcomes in bipolar patients®**" so are considered beyond the scope of this report.

Of the remaining 15 PCTs, all but three®*®%% reported an outcome measure based on the
HAM-A. These three trials studied social anxiety. The first of these trials found olanzapine
superior to placebo in the treatment of social anxiety disorder;® the other two studied quetiapine
and did not find it superior to placebo.®*%°

The remaining 12 PCTs ranged from 6 to 18 weeks in duration. One small pilot of quetiapine
augmentation of SSRI/venlafaxine versus