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Asubstantial proportion of pa-
tients with schizophrenia, esti-
mated at 10% to 30% of outpa-

tients, are considered resistant to
standard antipsychotic treatment
(1–3). In an inpatient population of
one state psychiatric hospital, roughly
one-half of patients with schizophre-
nia were determined to be treatment
resistant on the basis of inadequate re-
sponse to two different antipsychotic
medication trials of at least six weeks’
duration (4). Treatment-resistant pa-
tients often exhibit persistent residual
disability and impaired quality of life
and incur significant health care costs
despite sustained adherence with an-
tipsychotic medications (2).

Clozapine is the only antipsychotic
medication with demonstrated effica-
cy for treating positive symptoms in
treatment-resistant schizophrenia
(1,5,6). However, despite dissemina-
tion of evidence-based treatment
guidelines for schizophrenia that
strongly endorse the use of clozapine
(7–9), the extent of its use in the Unit-
ed States remains well below the esti-
mated prevalence of treatment-resist-
ant schizophrenia (10,11).

Clinicians faced with a patient
who does not respond to or cannot
tolerate standard antipsychotic ther-
apy are left with few treatment op-
tions. One option is to switch the pa-
tient to another antipsychotic agent
in hopes that its receptor profile will
prove beneficial (12–14). However,
a considerable body of evidence
demonstrates that first- or second-
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Objective: This study compared patients with schizophrenia whose an-
tipsychotic medications were switched to manage treatment-resistant
positive psychotic symptoms with those for whom another antipsychot-
ic was added. Psychiatrists’ characteristics and perceptions of effective-
ness of the medication change on clinical outcomes were also reported.
Methods: Psychiatrists participating in a nationally representative
mailed survey (N=209) reported on the clinical features, management,
and response to the change in antipsychotic medication (added versus
switched) of one adult patient with treatment-refractory schizophrenia
under their care for at least one year. Results: Thirty-three percent of
patients were treated with an added antipsychotic medication. Com-
pared with patients whose antipsychotic medications were switched,
those with an added antipsychotic medication were more likely to be fe-
male, to have received care from the same psychiatrist for more than
two years, and to have been recently prescribed an antidepressant.
Compared with psychiatrists who switched antipsychotic prescriptions,
those who added an antipsychotic reported that the change was less
likely to reduce positive symptoms, improve functioning, and prevent
hospitalization. Psychiatrists who added rather than switched antipsy-
chotics reported more frequent attendance at educational programs
sponsored by a pharmaceutical company. Conclusions: Consistent with
other lines of research and practice guideline recommendations, psy-
chiatrists perceive antipsychotic polypharmacy to be a generally inef-
fective strategy for treatment-resistant positive psychotic symptoms. In
light of these findings, efforts to identify and implement more effective
evidence-based pharmacologic approaches should be undertaken. (Psy-
chiatric Services 58:983–990, 2007)
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generation antipsychotic medica-
tions other than clozapine are un-
likely to be efficacious in ameliorat-
ing residual positive or negative
symptoms (15–17).

Another less conventional treatment
strategy for treatment-resistant symp-
toms is to add a second (or third) an-
tipsychotic medication. In addition to
posing safety concerns and increasing
health care costs, there is only modest
empirical evidence, consisting prima-
rily of case reports and open-label tri-
als, for the efficacy and safety of an-
tipsychotic combinations (18,19). The
few randomized, double-blind studies
of antipsychotic polypharmacy have
involved clozapine augmentation and
have reported mixed, but largely nega-
tive, results (20–24).

Little is known about how psychia-
trists choose antipsychotic treat-
ments for community-based outpa-
tients who have experienced limited
prior treatment response. In this re-
port we describe how a nationally
representative sample of psychia-
trists modified the antipsychotic reg-
imen for patients with treatment-re-
sistant schizophrenia by either
switching antipsychotic medications
or adding another antipsychotic
agent. We compared the characteris-
tics of these two groups of patients
and their treating psychiatrists and
the psychiatrists’ perceptions of the
effectiveness of the treatment choice
on clinical outcomes.

Methods
Sample
A nationally representative sample of
psychiatrists was selected from the
American Medical Association’s Mas-
terfile of Physicians and surveyed to
assess their management of patients
with treatment-resistant schizophre-
nia. Psychiatrists were excluded if
they were in psychiatric residency
training, residing outside of the Unit-
ed States, and older than 75 years or
not involved in direct patient care.
Selected psychiatrists (N=1,150)
were sent a prescreening postcard to
determine whether they had treated
four or more patients with schizo-
phrenia in the last typical work
month. Previous work indicates that
psychiatrists who care for four or
more patients with schizophrenia

treat more than 90% of all patients
with the disorder (25,26).

Excluding psychiatrists who report-
ed treating fewer than four schizo-
phrenia patients per month reduced
the sample from 1,150 to 875. An ad-
ditional 60 psychiatrists were exclud-
ed because the screening postcards
were returned as “addressee un-
known” and a follow-up telephone in-
quiry revealed no forwarding contact
information. These exclusions result-
ed in a final sample of 815 psychia-
trists who met eligibility criteria and
had a deliverable mailing address.
Among this sample, 473 psychiatrists
responded to the survey, for a re-
sponse rate of 58%.

The psychiatrists were asked to
provide information on the last adult
outpatient with schizophrenia in their
appointment book who met the fol-
lowing criteria: under the psychia-
trist’s care for at least one year; had
treatment-resistant positive psychotic
symptoms in the past year, defined as
delusions, hallucinations, disorgan-
ized speech, or disorganized behavior
despite adherence with at least three
months of treatment with antipsy-
chotic medication; and between three
and 12 months previously, the psychi-
atrist changed the patient’s medica-
tion regimen (not including a dosage
increase) to manage the treatment-
resistant positive psychotic symp-
toms. Of the 473 survey respondents,

283 indicated that they had seen a pa-
tient who met all of these criteria.
Among these 283 respondents, 20
were excluded because they were not
currently giving a prescription to the
patient for an antipsychotic medica-
tion, which left an analytic sample of
263 patients. Primary data collection
was conducted from September 2003
to January 2004. All study procedures
were approved by institutional review
boards of the New York State Psychi-
atric Institute, the American Psychi-
atric Institute for Research and Edu-
cation, and the University of Mary-
land School of Medicine.

Survey instrument
Each psychiatrist provided a detailed
description of the demographic and
clinical characteristics of the patient,
including age, gender, race, marital
status, employment status, lifetime
co-occurring psychiatric conditions,
duration of treatment with the psy-
chiatrist, and use of inpatient and out-
patient mental health services in the
past three months. Detailed informa-
tion on the patient’s psychopharma-
cologic treatment history was also
provided and included all psy-
chotropic medications prescribed im-
mediately before the change in med-
ication that was intended to address
treatment-resistant positive psychotic
symptoms.

The psychiatrist classified the type
of medication change as switching an-
tipsychotic medications (explicitly
stated in the survey as not including a
change in the route of antipsychotic
administration or the addition of an-
other medication), adding another an-
tipsychotic medication or coprescrip-
tion of two or more antipsychotics, or
adding a nonantipsychotic psychotro-
pic medication (for example, mood
stabilizer, benzodiazepine, or antide-
pressant). The psychiatrist also pro-
vided his or her overall impression of
the effectiveness of the change in sup-
pressing the patient’s positive psychot-
ic symptoms, measured on a 5-point
Likert response scale. Possible scores
ranged from 1 to 5, with higher scores
indicating greater effectiveness. In ad-
dition, the psychiatrist provided rat-
ings of the patient’s symptoms and
psychosocial functioning both imme-
diately before the medication change
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and three months after the medica-
tion change. Psychiatrists provided
ratings of the patient’s positive and
negative psychotic symptoms using a
Likert scale with possible values rang-
ing from 1 to 4, with higher scores in-
dicating more severe symptoms. Psy-
chiatrists also provided a Global As-
sessment of Functioning (GAF) score
(27), representing their judgment of
the patient’s psychological, social, and
occupational functioning. Possible
GAF scores range from 1 to 100, with
lower scores indicating more severe
impairment. The psychiatrist also not-
ed whether the patient had a psychi-
atric hospitalization in the three
months before and after the medica-
tion change.

We also collected information on
characteristics of the psychiatrist, in-
cluding demographic traits (age, gen-
der, and race) and practice character-
istics (board certification, years in
practice, geographic region, primary
treatment setting, and caseload of pa-
tients with schizophrenia). In addi-
tion, psychiatrists provided informa-
tion concerning the number of hours
that they spent reading peer-re-
viewed journals, the number of meet-
ings with pharmaceutical representa-
tives, and the number of pharmaceu-
tical industry–sponsored continuing
education programs that they attend-
ed, all in the past month. In addition,
the psychiatrists rated their familiari-
ty with various clinical practice guide-
lines for the treatment of schizophre-
nia (for example, guidelines from the
American Psychiatric Association,
Schizophrenia Patient Outcomes Re-
search Team, Expert Consensus Se-
ries, and Texas Medication Algorithm
Project), using a Likert scale with
possible values ranging from 1 to 7,
with higher scores indicating greater
familiarity with the guideline.

Analytic plan
We compared patients for whom psy-
chiatrists added another antipsychot-
ic medication to their regimen with
patients whom psychiatrists switched
to a different antipsychotic agent.
The associations between patient-
and provider-related factors and the
type of change in antipsychotic med-
ication were analyzed by using chi
square analyses for categorical vari-

ables and Student’s t test for continu-
ous variables.

We used analysis of covariance
(ANCOVA) to analyze psychiatrists’
perceptions of effectiveness (depend-
ent variable) of the change (switch or
add) in antipsychotic medication (in-
dependent variable), adjusted for pa-
tient age, gender, and race. For the
analyses of psychiatrists’ perceptions
of changes in positive and negative
symptoms and functioning (GAF)
from three months before the an-
tipsychotic change to three months
after, we calculated a change score
and conducted an ANCOVA on the
change score as a function of the type
of antipsychotic change while con-
trolling for patient age, gender, race,
and the baseline value of the depend-
ent variable. We used logistic regres-
sion to assess whether there were dif-
ferences in psychiatric hospitalization
in the three months after the change
in antipsychotic medication as a func-
tion of antipsychotic change type
while controlling for patient age, gen-
der, race, and psychiatric hospitaliza-
tion in the previous three months. All
analyses were weighted to account for
survey nonresponse.

Results
With respect to the last medication
change made during the past three to
12 months to address treatment-re-
sistant positive symptoms, of the 263
patients in the sample, 70 patients
(27%) received an additional antipsy-
chotic medication and 139 patients
(53%) were switched to a different
antipsychotic agent. Fifty-four pa-
tients (21%) who either had a nonan-
tipsychotic psychotropic medication
added to their regimen or could not
be confidently classified into one of
the two previous groups were exclud-
ed from the analyses.

Among the 70 patients for whom an-
other antipsychotic agent was added,
81% received a second-generation
agent other than clozapine, with arip-
iprazole added most frequently (23 pa-
tients, or 33%), followed by risperi-
done (ten patients, or 14%), queti-
apine (nine patients, or 13%), olan-
zapine (seven patients, or 10%), and
ziprasidone (eight patients, or 11%).
Only one patient received clozapine
adjunctively (1%), and ten patients

(14%) received a first-generation
agent. The added antipsychotic agent
was not specified for two patients. Of
the 139 patients who switched antipsy-
chotic medications, 125 (90%) initiat-
ed treatment with a nonclozapine
second-generation agent, with arip-
iprazole (30 patients, or 22%), olanza-
pine (26 patients, or 19%), and
risperidone (26 patients, or 19%)
each prescribed to approximately
20% of the patients and quetiapine
prescribed to 17 (12%). Eleven pa-
tients (8%) switched to clozapine,
whereas only one patient received
haloperidol (1%). The antipsychotic
agent to which two patients were
switched was not specified.

Patient characteristics 
and antipsychotic change
Table 1 shows results for patients
who had another antipsychotic
added and patients who switched
antipsychotics, with respect to de-
mographic and clinical characteris-
tics, including psychotropic medica-
tions prescribed immediately before
the change in antipsychotic medica-
tion. Compared with patients who
switched antipsychotic medications,
those who added an antipsychotic
were more likely to be female, but
no differences were seen between
the groups related to patient age,
race, marital status, or employment
status. Overall, the mean age of pa-
tients was approximately 55 years in
both groups, and a majority were
white, had never been married, and
were currently unemployed.

Compared with patients whose an-
tipsychotic medication was switched,
those who had another antipsychotic
medication added had a similar and
noteworthy burden of lifetime psychi-
atric co-occurring conditions and con-
comitant medication use. In both
groups, upwards of one-half of all pa-
tients had experienced a major de-
pressive episode or were diagnosed as
having an anxiety disorder, and ap-
proximately one-third had a substance
use disorder diagnosis. Past serious
suicide attempt was reported for 21%
of patients who added an antipsychot-
ic medication and 13% of patients
who switched antipsychotics (p=.162).

Type of change in antipsychotic
medication was not related to use of
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inpatient or outpatient mental health
services in the three months before
the medication change, but patients
who had an antipsychotic added were
more likely to have received treat-
ment from their psychiatrist for more
than two years, compared with pa-
tients whose agent was switched
(p=.041). Furthermore, patients who
had an antipsychotic added were
more likely than those whose antipsy-
chotic was switched to have been giv-
en a prescription for an antidepres-
sant medication (24% versus 10%,
p=.010). However, similar propor-
tions of both groups had been recent-
ly treated with clozapine, a long-act-
ing injectable antipsychotic agent,
multiple antipsychotic agents, an-
tianxiety agents, or mood stabilizers
(Table 1). In a post hoc exploratory
multivariate logistic regression analy-
sis, the three patient characteristics

that differed between the groups in
bivariate comparisons remained sig-
nificant independent predictors of
adding versus switching antipsychotic
medications.

Psychiatrist characteristics 
and antipsychotic change
As shown in Table 2, psychiatrists who
managed one of their patients with
schizophrenia with treatment-resist-
ant positive psychotic symptoms by ei-
ther adding an antipsychotic or chang-
ing antipsychotic agents were similar
in terms of their demographic and
practice characteristics. A majority of
all psychiatrists were male, white, and
board certified, with a mean age of
approximately 55 years in both
groups. Most practiced in an urban
area and in inpatient treatment set-
tings. About one-half of both groups
treated more than 30 patients with

schizophrenia each month. Approxi-
mately one-half of psychiatrists from
both groups reported spending more
than four hours in the past month
reading peer-reviewed journals, and
they provided similar ratings of their
familiarity with practice guidelines for
schizophrenia. Although both groups
reported similar levels of contact with
pharmaceutical industry representa-
tives, a larger proportion of psychia-
trists who added, rather than
switched, antipsychotics had attended
more than one industry-sponsored
continuing medical education session
in the past month (p=.005).

Effectiveness of 
antipsychotic change
As shown in Table 3, psychiatrists who
chose to switch antipsychotic medica-
tions perceived this strategy to be
more effective, compared with psychi-
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Sociodemographic and clinical characteristics of patients with treatment-resistant schizophrenia whose disorder was 
managed by either adding or switching antipsychotic medicationsa

Added (N=70) Switched (N=139)
Test

Patient characteristic Total N N % Total N N % statistic df p

Demographic
Age (M±SD) 54.9±8.8 54.4±9.3 t=–.37 207 .708
Female 70 30 43 139 33 24 χ2=7.16 1 .007
Nonwhiteb 70 19 27 139 41 30 χ2=.02 1 .860
Never married 70 49 70 139 94 68 χ2=.01 1 .901
Not employed 69 58 84 138 105 76 χ2=1.77 1 .183

Clinical
Lifetime psychiatric comorbidity
Manic episode 62 12 19 134 25 19 χ2=.00 1 .972
Major depressive episode 67 35 52 134 75 56 χ2=.24 1 .624
Anxiety disorder 64 31 49 131 64 49 χ2=.00 1 .973
Substance use disorder 62 22 35 132 36 27 χ2=1.29 1 .255
Serious suicide attempt 62 13 21 130 17 13 χ2=1.95 1 .162
Under psychiatrist’s care for more

than 2 years 69 40 58 136 58 43 χ2=4.14 1 .041
Psychiatric hospitalization in the three 

months before medication change 68 18 26 139 45 32 χ2=.69 1 .406
More than three outpatient mental

health visits in the three months
before medication change 69 36 52 138 74 47 χ2=.52 1 .469

Medication prescribed before
change in antipsychotic treatment

Clozapine 70 10 14 139 18 6 χ2=3.12 1 .077
Long-acting injectable antipsychotic 70 9 14 139 14 10 χ2=.26 1 .610
Two or more different antipsychotic agents 70 31 45 139 46 33 χ2=2.19 1 .138
Antidepressant 70 17 24 139 14 10 χ2=6.61 1 .010
Antianxiety agent 70 9 13 139 11 8 χ2=.70 1 .401
Mood stabilizer 70 11 16 139 15 11 χ2=.58 1 .445

a Data are weighted to account for survey nonresponse. Ns vary because of missing data.
b Seventy-three percent (N=51) of patients who had an antipsychotic added were white, 19% (N=13) were African American, and 9% (N=6) were “oth-

er” race; 7% of patients (N=5) were of Hispanic ethnicity. Seventy-one percent (N=98) of patients who switched antipsychotics were white, 22%
(N=30) were African American, and 8% (N=11) were “other” race; 4% of patients (N=5) were of Hispanic ethnicity.
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atrists who prescribed an additional
antipsychotic for treatment-resistant
positive psychotic symptoms (p=.016).
Psychiatrists who switched antipsy-
chotics also observed significantly
greater reductions in positive psychot-
ic symptoms (p=.009) and greater im-
provements in GAF scores (p=.047)
among their patients, compared with
psychiatrists who added another an-
tipsychotic. These results were adjust-
ed for patient age, gender, race, and
the respective symptom or functioning
measure three months before the
medication change. There were no dif-
ferences in psychiatrists’ observed
changes in negative psychotic symp-
toms as a result of the different med-
ication management strategies.

Three months before the change in
antipsychotic medication, a similar
proportion of patients in each group
received inpatient psychiatric care

(Table 1). However, during the three
months after the change, a signifi-
cantly larger proportion of the pa-
tients who had an antipsychotic
added (13 patients, or 19%), rather
than switched (12 patients, or 9%),
received inpatient psychiatric care
(χ2=4.53, df=1, p=.033). Logistic re-
gression analysis showed that patients
who had another antipsychotic added
were three times as likely as patients
who switched to a different antipsy-
chotic agent to be hospitalized after
the medication change (adjusted
odds ratio=3.05, 95% confidence in-
terval=1.08–8.56), when the analysis
adjusted for patient age, gender, race,
and psychiatric hospitalization in the
prior three months.

Discussion
In this study, we found that more
psychiatrists responded to treat-

ment-resistant psychotic symptoms
among their patients with schizo-
phrenia by switching rather than
adding a new antipsychotic. Al-
though psychiatrists in both groups
found their approach to be only
modestly effective, those who
switched agents perceived that their
strategy was more effective and re-
sulted in greater improvements in
positive psychotic symptoms and
functioning, compared with psychia-
trists who chose to prescribe an ad-
ditional antipsychotic medication.
Corroborating the treating psychia-
trists’ subjective assessments of
symptoms and functioning, patients
whose antipsychotic medication was
switched also had a significantly low-
er likelihood of psychiatric hospital-
ization after the medication change
than patients who had another an-
tipsychotic added. Our results are
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Characteristics of psychiatrists who managed patients with treatment-resistant schizophrenia by either adding or switching
antipsychotic medicationsa

Added (N=70) Switched (N=139)
Test

Psychiatrist characteristic Total N N % Total N N % statistic df p

Demographic and practice characteristic
Age (M±SD) 54.9±8.8 54.4±9.3 t=–.37 207 .708
Female 70 21 32 139 30 22 χ2=1.77 1 .182
Nonwhiteb 69 16 24 137 31 23 χ2=.04 1 .832
Board certified in general psychiatry 70 54 75 139 109 77 χ2=.02 1 .875
Years in practice (M±SD) 19.9±10.3 19.7±10.2 t=.09 198 .924
Practice in an urban geographic location 70 63 90 139 125 90 χ2=.00 1 1.00
Primary practice in an inpatient setting 70 52 75 139 107 78 χ2=.04 1 .840
Treated more than 30 patients with 

schizophrenia in the past month 69 34 50 139 62 45 χ2=.35 1 .552
Sources of clinical information

Spent more than 4 hours reading peer-
reviewed journals in the past month 67 30 45 136 67 50 χ2=.40 1 .526

Familiarity with practice guidelines
for schizophrenia (M±SD score)c

American Psychiatric Association 4.57±1.79 4.74±1.96 t=.59 207 .549
Texas Medication Algorithm Project 3.75±2.27 3.40±2.21 t=1.07 206 .282
Expert Consensus Series 2.94±1.96 3.15±2.08 t=.68 205 .492
Schizophrenia Patient Outcomes

Research Team 2.17±1.77 2.58±1.88 t=1.50 206 .133
Met with pharmaceutical company repre-

sentatives more than 4 times in the 
past month 67 34 52 134 65 48 χ2=.20 1 .649

Attended pharmaceutical company-sponsored
continuing education or other event more
than once in the past month 70 38 55 139 47 35 χ2=7.55 1 .005

a Data are weighted to account for survey nonresponse. Ns vary because of missing data.
b Three psychiatrists did not report their race or ethnicity. Seventy-seven percent (N=53) of psychiatrists who added an antipsychotic were white, 4%

(N=3) were African American, and 16% (N=11) were “other” race; 11% (N=8) reported Hispanic ethnicity. Seventy-seven percent (N=106) of psy-
chiatrists who switched antipsychotics were white, 5% (N=7) were African American, and 17% (N=23) were “other” race; 8% (N=11) reported His-
panic ethnicity.

c As measured by a Likert scale. Possible scores range from 1 to 7, with higher scores indicating greater familiarity.
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consistent with several recent ran-
domized controlled trials (20–24)
that indicate coprescription of an-
tipsychotic medications has limited
effectiveness in the management of
residual psychotic symptoms among
patients with schizophrenia. Our re-
sults are also consistent with two
case-control studies (28,29) of inpa-
tients that found treatment with a
variety of antipsychotic combina-
tions conferred no benefit over treat-
ment with monotherapy for symp-
toms, functioning, or length of hos-
pital stay.

We found little evidence that pa-
tients given a prescription for an ad-
ditional antipsychotic medication in
routine practice were more seriously
ill than those who had their antipsy-
chotic switched to a different agent.
Patients in both groups received sim-
ilar psychiatrists’ assessments of
symptoms and functioning before the
change in medication and did not dif-
fer on most other demographic and
clinical characteristics.

Among the few differences in pa-
tient characteristics, female patients
constituted a larger proportion of the

patients who had an antipsychotic
added, compared with those who had
their antipsychotic switched. The rea-
sons for this gender difference are
unclear, especially in light of the gen-
erally lower tolerability of antipsy-
chotic medications among women,
compared with men (30,31). In addi-
tion, a greater proportion of the
group that added rather than
switched antipsychotic medications
had the same psychiatrist for more
than two years. It is possible that
adding multiple antipsychotic med-
ications tends to occur later in the
course of treatment with one psychia-
trist as switching strategies become
exhausted. Unfortunately, detailed
data concerning past antipsychotic
treatment trials were not available to
evaluate this hypothesis.

Although the study groups did not
differ in their likelihood of having
comorbid major depression, propor-
tionately more patients who had an
antipsychotic added rather than
switched were treated with an anti-
depressant medication. The reason
for this difference remains unknown,
although it may reflect a general ten-

dency of psychiatrists who add an-
tipsychotic medications to engage in
more aggressive pharmacological
management.

The characteristics of the two
groups of psychiatrists were similar in
many respects. One potentially im-
portant exception is that compared
with psychiatrists who switched an-
tipsychotic medications, those who
added another antipsychotic reported
more frequent attendance at pharma-
ceutical industry–sponsored educa-
tional programs. Although this find-
ing requires further exploration, in-
teraction with pharmaceutical repre-
sentatives and participation in contin-
uing education programs sponsored
by the industry has been found to in-
fluence prescribing behaviors (32).

In our study, patients who had an
antipsychotic switched and those who
had one added tended to receive one
of the recently approved and more
heavily marketed and prescribed sec-
ond-generation antipsychotic med-
ications. The newest antipsychotic
medication, aripiprazole, was the
agent most frequently prescribed as
adjunctive antipsychotic treatment.

PSYCHIATRIC SERVICES ♦ ps.psychiatryonline.org ♦ July 2007   Vol. 58   No. 7998888
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Perceived effectiveness and changes in symptoms and functioning of patients with treatment-resistant schizophrenia whose
disorder was managed by either adding or switching antipsychotic medicationsa

Added (N=70) Switched (N=139)

Score Score
Test

Patient outcome N M SD N M SD statistic df p

Psychiatrist’s perception
Overall effectiveness in change in antipsy-

chotic medication in suppressing positive
psychotic symptomsb 55 2.92 1.13 121 3.40 1.22 t=–2.42c 171 .016

Positive psychotic symptomsd

Three months before antipsychotic change 70 3.56 .60 139 3.39 .61 t=1.91 207 .056
Three months after antipsychotic change 69 2.78 .85 137 2.38 .85 t=3.14 204 .002
Change in score 69 –.77 .82 137 –1.00 .81 t=2.65c,e 200 .009

Negative psychotic symptomsd

Three months before antipsychotic change 70 2.75 .95 139 2.76 .83 t=–.08 207 .928
Three months after antipsychotic change 68 2.16 .86 137 2.04 .68 t=1.07 203 .286
Change in score 68 –.60 .68 137 –.72 .78 t=1.69c,e 199 .092

Global Assessment of Functioningf

Three months before antipsychotic change 70 39.0 10.8 138 40.2 11.8 t=.70 206 .480
Three months after antipsychotic change 69 49.2 13.1 136 54.2 13.0 t=2.60 203 .010
Change in score 69 10.4 10.9 136 14.0 12.0 t=–2.86c,e 199 .047

a Data are weighted to account for survey nonresponse. Ns vary because of missing data.
b As measured by a Likert scale. Possible scores range from 1 to 5, with higher scores indicating greater perceived effectiveness.
c Adjusted for age, gender, and race
d As measured by a Likert scale. Possible scores range from 1 to 4, with higher scores indicating more severe symptoms.
e Adjusted for the value of the dependent variable 3 months before the change in antipsychotic medication
f Possible scores range from 1 to 100, with lower scores indicating more severe impairment.
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Only a small minority (8%) of patients
with treatment-resistant positive
symptoms who switched antipsychot-
ic medications were switched to
clozapine. Clozapine is the only an-
tipsychotic medication with demon-
strated efficacy for treatment-resist-
ant schizophrenia, despite the re-
quired hematologic monitoring for
agranulocytosis and less attractive
side-effect profile (33). Still, support
for the benefits of clozapine comes
from the recently published phase 2
of the Clinical Antipsychotic Trials for
Interventions Effectiveness study,
showing that clozapine is more effec-
tive than switching to olanzapine,
risperidone, or quetiapine among pa-
tients who discontinue treatment be-
cause of lack of efficacy with a differ-
ent second-generation agent (34).
Our results are consistent with other
reports of underuse of clozapine in
the United States (35) and support
recent calls to enhance service sys-
tems to facilitate its use among appro-
priate patients (34).

The study presented here has sev-
eral limitations. First, the ratings of
clinical status and treatment were
provided retrospectively by the treat-
ing psychiatrists. Although this meth-
od may introduce measurement bias,
we sought to enhance the validity of
the outcomes assessments by select-
ing the GAF, a commonly used meas-
ure of psychosocial function, and an
objective measure of relapse (hospi-
talization) (36). Second, as indicated
above, no information was available
concerning treatment history in the
period immediately before the med-
ication change reported in this study.
Third, although we crafted language
in the survey to assist psychiatrists in
correctly describing the medication
change, we cannot guarantee that
some patients undergoing temporary
cross-titration with two or more an-
tipsychotics during a switch were mis-
classified as having another antipsy-
chotic added. Also, because this is an
observational rather than an experi-
mental study, we cannot exclude the
possibility that the study groups dif-
fered with respect to important but
unmeasured factors that may account
for the group differences in outcome.
Finally, a considerable proportion of
eligible psychiatrists declined to par-

ticipate in the study, and many who
did respond were not able to identify
and report on a patient meeting the
study’s inclusion criteria. Conse-
quently, we cannot exclude the possi-
bility that selection biases have dis-
torted the observed associations de-
spite our attempt to use nonresponse
weights to account for the bias.

Conclusions
This study represents one of the first
investigations of the prescription de-
cision-making process in treatment-
resistant schizophrenia. Our findings
suggest that despite the increasing
frequency with which antipsychotic
combinations are prescribed, psychi-
atrists do not perceive this treatment
strategy to be particularly effective in
terms of reducing psychotic symp-
toms, improving overall functioning,
or reducing inpatient recidivism. Our
findings underscore the need to dis-
seminate and implement existing evi-
dence-based therapies into routine
clinical practice and to identify new
treatments with favorable risk-to-
benefit profiles to address treatment-
resistant psychotic symptoms.
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