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Broadened Use Of Atypical
Antipsychotics: Safety,
Effectiveness, And Policy
Challenges
Expanded use of these medications, frequently off-label, has often
outstripped the evidence base for the diverse range of patients who
are treated with them.
by Stephen Crystal, Mark Olfson, Cecilia Huang, Harold Pincus, and
Tobias Gerhard
ABSTRACT: Atypical antipsychotic medications are increasingly used for a wide range of
clinical indications in diverse populations, including privately and publicly insured youth
and elderly nursing home residents. These trends heighten policy challenges for payers, patients, and clinicians related to appropriate prescribing and management, patient safety,
and clinical effectiveness. For clinicians and patients, balancing risks and benefits is challenging, given the paucity of effective alternative treatments. For health care systems, regulators, and policymakers, challenges include developing the evidence base on comparative
risks and benefits; defining measures of treatment quality; and implementing policies that
encourage evidence-based practices while avoiding unduly burdensome restrictions.
[Health Affairs 28, no. 5 (2009): w770–w781 (published online 21 July 2009; 10.1377/
hlthaff.28.5.w770)]

B

e f o r e t h e e a r ly 19 9 0 s the use of antipsychotics was largely reserved for
adults with severe psychotic disorders. Since then, however, the newer
atypical antipsychotics, widely considered as safer than first-generation
(“typical”) antipsychotics, have transformed the landscape of antipsychotic treatment. Approval of risperidone in 1993 was followed by olanzapine (1996),
quetiapine (1997), ziprasidone (2001), aripiprazole (2002), and paliperidone
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(2006). Having all but replaced previously approved antipsychotics, the atypicals
are now prescribed to a much larger and more diverse clinical population.
Recent studies have raised concerns regarding the safety and effectiveness of
atypical antipsychotics in this broadened population.1 Major gaps remain in the
evidence base supporting treatment within these new subpopulations. Particularly
scarce are comparative safety and effectiveness studies across individual atypicals.
Medications have historically been a relatively small component of mental
health spending. By 2007, however, U.S. spending for antipsychotic medications
was estimated at $13.1 billion, exceeded only by lipid regulators and proton pump
inhibitors.2 As the predominant payers for people with mental disorders, public
programs are disproportionately affected by the costs of atypical antipsychotics.
In recent years, antipsychotics have become the most costly drug class for Medicaid programs, exceeding the runner-up (antidepressants) by a wide margin.3 Since
the 2006 implementation of Medicare prescription drug coverage, antipsychotics
have also become a major expenditure item for Medicare Part D.
In addition to cost concerns, states and other payers have been concerned about
appropriate balancing of risks and benefits in prescribing, and about whether
psychopharmacological treatment is consistently preceded by appropriate assessment and followed by adequate monitoring. Of particular concern has been increased use in two populations: children with behavioral problems and elderly
people with behavioral symptoms of dementia. In this paper we examine antipsychotic treatment trends within these two populations.4

Children And Adolescents
There has been an impressive increase in treatment of U.S. children and adolescents with atypical antipsychotics. During 1993–2002, medical office visits for
youth that included antipsychotic prescriptions increased approximately fivefold.5 Although some indications suggest that growth in antipsychotic treatment
of young people may have recently moderated, use remains high compared to historical and cross-national patterns.6
Clinical indications approved by the Food and Drug Administration (FDA) for
antipsychotics in young people are limited to schizophrenia, behavioral symptoms in autism, Tourette’s disorder, and mixed or manic bipolar episodes. Yet use
for non-FDA-approved indications now accounts for most treatment and has been
growing faster than treatment for FDA-approved indications.7
Atypical antipsychotics’ adverse metabolic effects have heightened concern
over growth in off-label prescribing to youth. In one recent eight-week trial, for
example, mean weight gain was eight pounds for risperidone and thirteen pounds
for olanzapine.8 Concerns about metabolic effects have motivated calls to implement the routine monitoring of metabolic status in young people during antipsychotic treatment.9
! Youth in Medicaid. Medicaid is the nation’s largest health care program for

H E A LT H A F F A I R S ~ We b E x c l u s i v e

w771

Aty pi c a l

A n t i p s yc h o t i c s

low-income Americans, jointly funded by the federal and state governments. We examined antipsychotic use among Medicaid youth in seven states (Exhibit 1). In
2004, 4.2 percent of enrollees ages 6–17 filled at least one prescription for an antipsychotic, up from 2.7 percent in 2001 (data not shown). The rate was 3.8 percent
among enrollees ages 6–12, 4.7 percent among those ages 13–17, 5.8 percent among
white youth, 3.4 percent among African Americans, and 2.1 percent among Hispanics. Almost all antipsychotic use was in the atypical class.
To understand the conditions for which antipsychotics were prescribed, we
constructed a hierarchical classification of diagnoses, beginning with conditions
with FDA indications for youth such as schizophrenia, autism, and bipolar disorder and progressing to other conditions such as conduct disorder, attention deficit
hyperactivity disorder (ADHD), anxiety, and depression (Exhibit 1). Youth were
EXHIBIT 1
Characteristics Of Medicaid Youth Ages 6–17 Receiving Antipsychotic Medication, In
Seven States, 2001 And 2004

Characteristic

2001
(N = 51,093)

2004
(N = 88,096)

Age (years)
6–12
13–17

54.0%
46.0

56.2%
43.8

71.3

69.2

46.1
24.5
11.6
17.8

48.9
23.5
14.4
13.2

Medication class
Typical antipsychotics
Atypical antipsychotics

8.2
96.5

3.4
99.0

Diagnosis group
Group 1—any schizophrenia
Group 2—any autism or MR
Group 3—bipolar disorder
Group 4—conduct disorder and/or DBD, but not ADHD
Group 5—conduct disorder and/or DBD, plus ADHD
Group 6—ADHD
Group 7—anxiety or depression
Group 8—substance abuse
Group 9—adjustment-related disorders
Group 10—other MH disorders
Group 11—none of above

4.0
5.3
14.2
10.9
10.4
27.5
9.5
0.4
2.0
6.3
9.6

3.3
4.9
18.7
8.9
9.0
29.1
9.1
0.6
1.5
5.9
9.1

Sex (male)
Race/ethnicity
White
African American
Hispanic
Other

SOURCE: Authors’ analysis of Medicaid Analytic Extracts (MAX) data, based on any antipsychotic prescription for the target
year.
NOTES: MAX states include CA, FL, GA, IL, NY, OH, and TX. Exhibit includes data on all patients meeting eligibility criteria and
with a claim for an antipsychotic. Medication class proportions add to more than 100 percent because some youth received
drugs in both classes. MR is mental retardation. DBD is disruptive behavior diagnoses. ADHD is attention deficit hyperactivity
disorder. MH is mental health.
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assigned to the highest-listed diagnostic category for which they had a diagnosis
within the year. In 2004, almost three-quarters of Medicaid youth treated with
antipsychotics were diagnosed only with conditions for which no FDA indication
existed; for privately insured youth, this proportion was more than 70 percent
(Exhibit 2). These estimates are likely conservative because they do not consider
dosage levels outside of the approved ranges or use outside of the age ranges associated with the approved indications.
ADHD without diagnoses for schizophrenia, autism, or bipolar disorder accounted for more than one-third of Medicaid youth receiving antipsychotics in
2004 (Exhibit 1). Among youth with externalizing disorders, antipsychotics are
often used to control aggressive behavior. Yet few well-controlled clinical trials
exist to guide antipsychotic treatment in this population.
Metabolic risks of treating youth in the Medicaid program with antipsychotics
may exceed those for youth in the general population. Because the risk of childhood obesity is inversely related to socioeconomic status, low-income children
who are already at high risk for obesity and related metabolic disorders may be especially vulnerable to the adverse effects of weight gain.10 Nonpharmacological alternatives, which may involve teaching children problem-solving skills and teaching their parents to reward positive child behavior, are costly and difficult to
disseminate. Given the large number of Medicaid youth treated with antipsychoEXHIBIT 2
Characteristics Of Privately Insured U.S. Youth Ages 6–17 Receiving Antipsychotic
Medication, Selected Years 1996–2006

Age (years)
6–12
13–17
Sex (male)
Medication class
Typical antipsychotics
Atypical antipsychotics
Diagnosis group
Group 1—any schizophrenia
Group 2—any autism or MR
Group 3—bipolar disorder
Group 4—conduct disorder and/or DBD, but not ADHD
Group 5—conduct disorder and/or DBD, plus ADHD
Group 6—ADHD
Group 7—anxiety or depression
Group 8 –substance abuse
Group 9—adjustment-related disorders
Group 10—other MH disorders
Group 11—none of above

1996
(N = 349)

2001
(N = 4,061)

2004
2006
(N = 16,192) (N = 17,523)

37.5%
62.5

41.7%
58.3

42.7%
57.3

42.3%
57.7

69.9

68.6

65.4

66.4

62.8
47.3

9.5
94.5

3.7
97.8

3.1
98.4

8.0
3.4
11.5
6.6
3.7
17.8
19.5
0.3
2.0
4.6
22.6

3.6
4.4
23.8
6.3
4.1
18.5
18.0
0.4
1.4
6.4
13.1

2.5
4.4
22.9
4.5
2.8
18.9
16.7
0.6
1.2
5.7
19.8

2.2
5.2
25.2
4.5
2.9
21.4
16.0
0.5
1.5
6.0
14.6

SOURCE: Authors’ analysis of Thomson MarketScan data.
NOTES: Exhibit includes data on all patients meeting eligibility criteria and with a claim for an antipsychotic. MR is mental
retardation. DBD is disruptive behavior diagnoses. ADHD is attention deficit hyperactivity disorder. MH is mental health.
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tics for disruptive behavior disorders, scant empirical support for efficacy, and
known metabolic risks, community pharmacological treatment of Medicaid youth
with externalizing disorders remains an area of specific concern.
! Privately insured youth. More than half (56 percent) of U.S. children have employer-based health insurance.11 To examine antipsychotic use among privately insured youth ages 6–17, we examined Thomson MarketScan data. The overall rate of
antipsychotic use is much lower in this population than in Medicaid youth, perhaps
because of lower rates of mental disorders or less-aggressive treatment than among
Medicaid-insured populations.12
Antipsychotic treatment rates among privately insured youth increased
steadily from 1996 (0.21 percent) to 2006 (0.90 percent) (Exhibit 3). The rate in
2006 was 0.70 percent among those ages 6–12 and 1.13 percent among those ages
13–17 (data not shown). ADHD and disruptive behavior diagnoses accounted for a
much smaller proportion of privately insured (26.2 percent) than Medicaid (47.0
percent) youth treated with antipsychotics, and bipolar disorder a larger share of
privately insured (22.9 percent) than in Medicaid-insured youth (18.7 percent) in
2004 (Exhibits 1–2). The increase in antipsychotic treatment also appears to have
been more gradual among privately insured than Medicaid children during 2001–
04.13 Without structured diagnostic clinical interviews, the extent to which these
populationwide differences in clinical diagnoses reflect variation in psychopathology or variation in diagnostic and treatment practices is unclear. Some
treated youth in each population may have nonpsychotic prodromal (precursory)
symptoms of schizophrenia or bipolar disorder.

Elderly People In Nursing Homes
As in youth, use of antipsychotics to manage behavioral problems increased
among the elderly following introduction of the atypicals and now faces new
EXHIBIT 3
Use Of Antipsychotics Among Privately Insured And Medicaid Youth, 1996–2006
Percent of antipsychotic use
4
Medicaid youth

3
2
1

Privately insured youth

0
1996

1998

2000

2002

2004

2006

SOURCE: Authors’ analyses of data from Medicaid Analytic Extracts (MAX) and Thomson MarketScan (for privately insured
youth), based on any antipsychotic prescription in the target year.
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safety and efficacy concerns. Antipsychotic drugs are widely used to treat common behavioral symptoms of dementia such as agitation, aggression, irritability,
disinhibition, wandering, and anxiety.14 Controversies over use in nursing homes
extend back to the first-generation era.15 Treatment rates declined in the early
1990s following regulatory reforms in the Omnibus Budget Reconciliation Act
(OBRA) of 1987 but greatly increased in the mid- and late 1990s as atypicals gained
market share. Despite new safety concerns, use has remained highly prevalent,
perhaps because few adequate alternatives are perceived to be readily available for
management of the behavioral symptoms of dementia.16 Recent efforts to reduce
reliance on physical restraints appear to have been much more successful than
those to reduce reliance on antipsychotics.
! Deaths associated with antipsychotics. In the mid-2000s, evidence accumulated of increased death rates associated with antipsychotic treatment of the elderly.17 In April 2005, based on meta-analyses of randomized clinical trials, the FDA
issued a public health advisory finding antipsychotic use to be associated with increased risk for death. In trials averaging eight to twelve weeks, relative risk of death
increased about 60 percent, and absolute mortality increased by about 2 percent for
patients treated with antipsychotics as compared with placebo-treated patients.
Other meta-analyses confirmed this picture and concluded that the risk-benefit ratio is generally unfavorable.18 One large effectiveness study randomized patients
with Alzheimer’s disease and psychosis, aggression, or agitation to olanzapine,
quetiapine, risperidone, or placebo; it found no significant group differences in time
to treatment discontinuation. Time to discontinuation for lack of efficacy favored
risperidone and olanzapine but was offset by greater discontinuation of these medications because of their adverse effects.19
! Prevalent antipsychotic use in 2006. To examine patterns of antipsychotic
use in elderly nursing home residents, we used data from the Nursing Home Minimum Data Set (MDS) for 1999 and 2006 for eight states (CA, FL, GA, IL, NJ, NY, OH,
and TX), representing more than 40 percent of residents nationally. In 2006, 27.6
percent of nursing home residents had received an antipsychotic medication within
the past seven days (Exhibit 4). Use rates were 28.8 percent in for-profit facilities
versus 24.7 percent in not-for-profit homes. Antipsychotic treatment rates vary
across hierarchical diagnostic subgroups. Among residents with dementia, those
with aggressive behavioral symptoms might be considered to have stronger treatment indications, given potential risks of injury associated with this behavior; 51.2
percent of this group received antipsychotic treatment (Exhibit 4). Among those
with nonaggressive behavioral symptoms, the rate was still quite high (39.5 percent). Even among dementia patients without reported behavioral symptoms, 22.6
percent received antipsychotics.
In 2006, most use was for residents without an FDA diagnostic indication.
Schizophrenia or bipolar disorder, the primary adult indications, accounted for
only 20.7 percent. Of the remaining almost 80 percent, only 14.1 percent had de-
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EXHIBIT 4
Antipsychotic (AP) Use In The Past Seven Days Among Nursing Home (NH) Residents
Age 65 And Older, 1999 And 2006
1999

2006

No. NH
residents
in subgroup

Prop.
total NH
residents
in subgroup

AP use
rate within
subgroup
(row %)

Char. of NH
elderly
receiving AP
(column %)

No. NH
residents
in subgroup

Prop.
total NH
residents
in subgroup

AP use
rate within
subgroup
(row %)

Char. of NH
elderly
receiving AP
(column %)

Total

357,969

100.0

20.2

100.0a

354,385

100.0

27.6

100.0b

Age (years)
65–74
75–84
≥85

47,298
126,089
184,582

13.2
35.2
51.6

31.2
23.0
15.5

20.4
40.0
39.6

51,468
124,474
178,443

14.5
35.1
50.4

38.1
30.4
22.7

20.0
38.6
41.4

Sex
Male
Female

85,738
272,231

24.0
76.1

23.3
19.2

27.6
72.3

91,343
263,042

25.8
74.2

30.9
26.5

28.8
71.2

Race/ethnicity
White
African American
Hispanic
Other

297,535
38,789
15,237
6,408

83.1
10.8
4.3
1.8

19.9
22.2
23.2
13.8

82.0
11.9
4.9
1.2

275,013
45,997
23,498
9,877

77.6
13.0
6.6
2.8

27.5
28.1
32.0
19.7

77.2
13.2
7.7
2.0

14,760
261,291

4.1
73.0

21.2
21.0

4.3
76.0

16,111
250,003

4.6
70.6

25.9
28.8

4.3
73.5

81,918

22.9

17.4

19.7

88,271

24.9

24.7

22.3

4.2

74.8

15.5

18,424

5.2

81.2

15.3

1.4

57.5

4.1

8,056

2.3

65.1

5.4

10.2

39.3

19.8

27,017

7.6

51.2

14.1

13.6

29.0

19.5

47,802

13.5

39.5

19.3

28.8

15.0

21.4

125,148

35.3

22.6

28.9

16.4
25.4

13.1
7.3

10.6
9.2

67,877
60,061

19.2
17.0

16.4
9.3

11.4
5.7

Facility ownership
status
Governmentowned
Private for-profit
Private non-forprofit

Diagnosis
Group 1—
schizophrenia
14,967
Group 2—bipolar
disorder
5,116
Group 3—
dementia and
aggressive
behavioral
symptoms
36,404
Group 4—
dementia and
nonaggressive
behavioral
symptoms
48,612
Group 5—
dementia w/o
behavioral
103,221
symptoms
Group 6—
depression or
anxiety disorder 58,705
Group 7—none
90,944

SOURCE: Authors’ analysis of Minimum Data Set (MDS) data, 1999 and 2006, for CA, FL, GA, IL, NJ, NY, OH, and TX.
NOTES: Based on last full non-admission assessment in 1999 or 2006 (residents with long-term stays). “Char.” is
characteristics.
a
N = 72,341.
b
N = 97,939.
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mentia with aggressive behavioral symptoms (Exhibit 4).
! Growth in usage rates. Antipsychotic use increased 7.4 percentage points
from 1999 to 2006 (Exhibit 4). This reflects both increasing proportions of residents
diagnosed with schizophrenia, bipolar disorder, dementia, depression, or anxiety
disorder and an increase in antipsychotic treatment rates within each diagnostic
category. Use increased despite new safety concerns, and residents diagnosed with
schizophrenia, bipolar disorder, or aggressive behavioral symptoms of dementia accounted for a declining percentage of antipsychotic use, from 39.4 percent to 34.8
percent of users. Given the risk of adverse events such as strokes and increased mortality, available evidence suggests that antipsychotics should be used cautiously in
the nursing home population, with treatment generally reserved for residents with
schizophrenia or bipolar disorder, or severe behavioral symptoms such as aggressive
behavior. Clinical recommendations further emphasize that treatment should be
carefully monitored and short-term in duration and that periodic trials of antipsychotic discontinuation should be conducted.20

Discussion And Policy Implications
Antipsychotic treatment among youth and the elderly has increased and broadened in recent years to a more clinically diverse population. Although off-label use
is common for many classes of drugs and does not necessarily by itself imply a
quality concern, it is particularly prevalent in the antipsychotic class. The pattern
of broadened use is also apparent among nonelderly adults, with use broadening
beyond the traditional core treated population of people with schizophrenia
among Medicaid adults (data not shown). This trend is likely to continue in the
wake of new FDA indications for treatment-resistant depression for two of the
atypical antipsychotics and extensive direct-to-consumer ad campaigns for these
indications.
Our analyses offer little insight into clinical decision-making processes at the
individual patient level. In addition, diagnostic coding might not reflect the actual
clinical reasons for prescribing atypical antipsychotics, which might not map well
in any event to established categories and might be more focused on problematic
behavior than on underlying disorders.21 Nevertheless, the trends, patterns, and
treatment rates appear to reflect major changes in the balancing of risks versus
compelling clinical need in the atypical antipsychotic era.
! Recent safety concerns. As clinical experience and postmarketing research
with atypicals have accumulated, new safety concerns have arisen. For the elderly,
the FDA’s 2005 public health advisory provided a clear warning. In children and
youth, although evidence of harm is less clear-cut, increased safety concerns have
also emerged, particularly with respect to adverse metabolic outcomes.22 A particular concern for children has been the long-term developmental, metabolic, and other
effects of treatment—a difficult issue to study with randomized clinical trials,
which are typically short-term in duration. Cross-national studies suggest that
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treatment rates in the United States exceed those in several other industrialized
countries.23
! Challenges for physicians. Physicians confront difficult challenges in the appropriate use of these powerful medicines. For a broad range of patients with disturbing behavior, across the age span, physicians often must grapple with families’
or facilities’ expectations that “something needs to be done,” in the face of insufficient data on comparative effectiveness and long-term safety and few if any accessible, effective treatment alternatives. Despite safety concerns, prescribing patterns
suggest a high level of perceived need and potential effectiveness for atypical antipsychotics in a range of populations. At the same time, broadened use has raised
concerns about appropriateness, safety, and management of medication use. Areas
of particular concern include concurrent prescribing of multiple antipsychotic
drugs (polypharmacy); high rates of use among vulnerable populations including
foster-care youth and very young children; and the adequacy of metabolic monitoring and appropriate dosing.24
! Dilemmas for payers. These concerns have raised considerable dilemmas for
payers, who must balance concerns about protecting clinical flexibility, respecting
prescribers’ autonomy, and ensuring access to needed treatments with concerns
about safety, quality improvement, and cost containment. Policies such as prior authorization (PA) and preferred drug lists (PDLs), often used with other medication
classes to “steer” use toward selected drugs considered preferable on grounds of
safety, effectiveness, or pricing, can be difficult to apply with antipsychotics because
of the heterogeneity of side-effect profiles and treatment responses among the available medications and the clinical complexities of matching individual patients and
medications most suitable to them. Individual responses to medications may vary,
and histories of response to particular medications may need to be considered. Thus,
policies that unduly constrain providers’ prescribing choices or introduce an overly
burdensome “hassle factor,” such as PA policies, could have the potential to impede
access to optimal treatment or to lead to dangerous clinical deterioration of patients
previously stabilized on particular medication regimens.25
! Educational and policy efforts to date. Payers and policymakers have
sought to develop programs to assess the appropriateness of antipsychotic treatment. Other efforts have focused on prescriber education, such as continuing medical education programs and dissemination of guidelines. By themselves, however,
such educational efforts tend to have only limited impact on prescribing behavior.26
“Academic detailing,” in which independent, academically oriented people armed
with the latest empirical information meet with health care professionals in their offices, is expensive and has not been demonstrated to be effective in mental health
care.27 Providing feedback to physicians on their prescribing patterns tends to have
only a small to moderate impact, although this avenue may have some potential as a
component of more-systematic efforts to engage prescribers in quality improvement
initiatives.28
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Prior authorization. PA procedures have been used by some payers, often implemented as part of “prospective drug utilization” within automated point-of-sale
pharmacy payment systems. Such procedures can take a variety of forms, ranging
from common edits for such parameters as appropriate dosage, therapeutic duplication, and time since last refill, to more important restrictions such as limitations
related to a patient’s age, diagnoses, “fail-first” requirements that require a trial of
a “preferred” medication before use of others, edits for concurrent use of multiple
antipsychotics, and other restrictions that are more likely to affect common prescribing practices. Such interventions, however, have been criticized for their potential “hassle factor” for clinicians.29 Thus, their potential benefits need to be
carefully weighed against potential adverse effects on optimal treatment and outcomes.30 Existing PA policies vary widely in their scope. A 2005–06 study reported that about half of the states had PA policies affecting the prescribing of
atypical antipsychotics, but many were of limited reach (for example, PA required
for clozapine), and by mid-2006, no state had made PA changes specifically responding to the FDA’s advisory on increased mortality among elderly people taking atypicals.31 The shift of dual-eligible beneficiaries (those eligible for both
Medicare and Medicaid) to Part D plans may have deterred states from taking
such actions.
Second-opinion programs and warning labels. Second-opinion programs also have
been implemented with success in some states. This approach can help address
widespread difficulties in obtaining adequate mental health specialty care and
provide expert assessment for complex or treatment-unresponsive patients.32 A
further route to addressing prescribing patterns perceived as problematic involves
changes in FDA labeling to highlight risks, as with the FDA “black box” warnings
for use of antipsychotic drugs among elderly with behavioral symptoms of dementia. However, the impact of such warnings may also be limited.33
Quality metrics. To improve the monitoring of prescribing patterns and inform efforts at quality improvement, there is a need for appropriate quality indicators. Yet
despite some development of metrics, more work in this area needs to be done, and
it is not clear yet that improvements have resulted.34
Despite a range of efforts by payers and policymakers to address antipsychotic
prescribing, a fundamental challenge is the adequacy of the evidence base on
safety and effectiveness for the clinically diverse range of patients who are treated
with these agents. Particularly scarce are comparative effectiveness and safety
studies that assess outcomes of individual drugs, head-to-head, in various clinical
populations of concern. A few publicly funded studies of this kind have been conducted in recent years, such as the Clinical Antipsychotic Trials in Intervention
Effectiveness (CATIE). These are valuable but are costly, complex, and vulnerable
to methodological critique and take a long time to plan and complete. Further efforts to build the evidence base through a variety of strategies, including randomized-trial and observational methods, are greatly needed. Until more-definitive
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comparative safety and effectiveness data become available, policymakers and
payers will be challenged to craft balanced policies in an area in which the economic and clinical stakes are considerable for patients, families, and society.
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