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Abstract
Objective—This randomized trial addressed risks and benefits of staying on antipsychotic
polypharmacy versus switching to monotherapy.

Method—Adult outpatients with schizophrenia taking two antipsychotics (127 participants across
19 sites) were randomly assigned to Stay on Polypharmacy or Switch to Monotherapy by
discontinuing one antipsychotic. The trial lasted for 6 months, with a 6-month naturalistic follow-
up. Kaplan-Meier and Cox regression analyses examined time to discontinuation of assigned
antipsychotic treatment, and random regression models examined additional outcomes through
time.

Results—Individuals assigned to Switch to Monotherapy had shorter times to all-cause treatment
discontinuation than those assigned to Stay (p <.05). By month 6, 86% (n=48) of those assigned to
Stay on Polypharmacy were still taking both medications whereas 69% (n=40) of those assigned
to Switch to Monotherapy were still taking that monotherapy. Most monotherapy discontinuations
entailed returning to the original polypharmacy. Groups did not differ with respect to psychiatric
symptomatology or hospitalizations. The monotherapy group lost weight whereas the
polypharmacy group gained weight.
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Conclusions—Discontinuing one of two antipsychotics was followed by treatment
discontinuation more often and more quickly than when both antipsychotics were continued.
However, two thirds of participants successfully switched, groups did not differ with respect to
symptom control, and switching to monotherapy resulted in weight loss. This supports the
reasonableness of prescribing guidelines encouraging trials of antipsychotic monotherapy for
individuals receiving antipsychotic polypharmacy, with the caveat that individuals should be free
to return to polypharmacy if an adequate trial on antipsychotic monotherapy proves unsatisfactory.

Introduction
Despite the paucity of supporting data, antipsychotic polypharmacy remains a prevalent
practice (1,2); most estimates of antipsychotic polypharmacy among individuals with
schizophrenia range between 10–30% (3,4). Additionally, these rates appear to be increasing
through time (3,5), with one study examining Medicaid claims for > 30,000 Medicaid
recipients with schizophrenia reporting an increase from 32% in 1998 to 41% in 2000 (3). In
contrast, treatment guidelines either exclude antipsychotic polypharmacy (6,7) or
recommend it only as a last resort (8).

To date, the only randomized controlled studies examining antipsychotic polypharmacy
included combinations with clozapine (9–13). Simpler prescribing regimens commonly are
assumed to be associated with improved adherence, fewer side effects, and lower costs
(1,8,14). On the other hand, switching from polypharmacy to monotherapy may present
clinical challenges. In one small open label study in which 47 individuals switched from
polypharmacy to monotherapy, 10 (23%) worsened significantly; on the other hand, 24
(55%) remained stable and 10 (23%) improved (15).

Given concerns about the risks (14) and costs (5), some large public mental health systems
have begun initiatives to reduce the prevalence of antipsychotic polypharmacy. For example,
the New York State Office of Mental Health convened a scientific advisory board to identify
clinically questionable prescribing practices, and polypharmacy was the one area identified
as raising clinical concerns by each of the groups of experts convened (1). Subsequently, a
meta analysis based mainly on studies involving polypharmacy with clozapine concluded
that, in certain clinical situations, antipsychotic polypharmacy may be superior to
monotherapy, but also noted that the availability of studies may be subject to publication
bias (16).

In summary, polypharmacy is a common practice that persists despite the lack of supporting
evidence and despite treatment guidelines that discourage the practice. Antipsychotic
polypharmacy raises concerns about increases in total dosages, side effects, and mortality, as
well as decreased adherence (14). A review of the limited available studies illustrates the
need for randomized trials directly addressing the question of whether a person with
schizophrenia on antipsychotic polypharmacy is likely to be better off remaining on both
antipsychotics or discontinuing one of them. This report provides data from such a trial.

Method
Study Participants

Between December 2004 and March 2008, 15 study sites in the NIMH Schizophrenia Trials
Network and 5 sites in the public mental health system in Connecticut recruited adults (age
18 and older) with a SCID diagnosis of schizophrenia or schizoaffective disorder who were
currently taking two prescribed antipsychotic medications, documented by a plasma level
greater than zero for each antipsychotic. Additional inclusion criteria were: sub-optimal
treatment because of persistent psychopathology or significant side effects and willingness
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to consider a change in antipsychotic medication, continuing access to medications without
financial burden, and having had at least one clinical visit every 3 months for the past 6
months. Exclusion criteria included: symptoms or side effects so severe that a medication
change was indicated immediately; exacerbation of psychiatric symptoms within the last 3
months which resulted in significant intervention .e.g having spent one or more nights in a
psychiatric hospitalization, having received services from a crisis intervention program or
psychiatric emergency department; living in a skilled nursing facility as a result of a
physical condition or disability; pending criminal charges; currently pregnant or
breastfeeding; currently prescribed three or more antipsychotic medications for ongoing
daily administration. For the antipsychotic quetiapine, daily dosage had to be at least 100 mg
(to exclude those who were prescribed this agent primarily as a sleep aid). This research was
carried out with the approval of the participating institutions’ institutional review boards.

After a thorough description of the study to participants and an assessment of understanding
of the consent material, clinical interviewers obtained each participant’s written informed
consent to participate. (See the online supplement to this article for a CONSORT diagram
detailing the recruitment flow.) Following informed consent, individuals completed a
baseline interview that included collection of a blood sample to determine whether the
individual was taking the prescribed antipsychotics.

Following completion of the baseline interview and receipt of lab findings confirming the
presence of both prescribed antipsychotics, the study’s Project Director used a single pre-
determined randomization stream (i.e., without stratification) to assign participants to Stay
on both antipsychotic medications or to discontinue one (Switch). No exceptions were made
to this pre-determined randomization stream. Where the participant was randomly assigned
to Switch to Monotherapy, the participant and physician decided together which of the two
antipsychotics to discontinue. Study protocol specified that the antipsychotic chosen to be
discontinued be stopped within 30 days and that study participants continue with their
assigned medication regimen for 6 months unless clinically contraindicated. Medication
dosing was not constrained by Study protocol; instead, prescribers used their clinical
judgment to adjust dosages as they believed best for an individual within the assigned
treatment condition (Stay or Switch). Study protocol did not restrict the use of adjunctive or
concomitant psychotropic medications other than antipsychotic medications. After the 6-
month study period, data collection continued for an additional 6 months of naturalistic
follow-up. Treatment was open label with assessment by blinded clinical raters.

Baseline measures
Clinician interviewers used the Structured Clinical Interview for DSM-IV (SCID) P (patient
version) (17) to obtain a research diagnosis. Additionally, interviewers recorded socio-
demographic information and psychiatric history, through both chart review and participant
interview.

Primary outcome measure
The Primary outcome measure was time to all-cause medication discontinuation (http://
clinicaltrials.gov/ct2/show/NCT00044655?term=essock&rank=1). Project staff at each site
conducted record reviews and provided start and stop dates for each dosage of each
medication prescribed. The Project Director reviewed each form and followed-up with sites
as needed to clarify any discrepancy and to verify accuracy. These procedures ensured daily
dosage information for each medication prescribed.
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Secondary outcome measures
Secondary outcome measures included psychiatric symptomatology, hospitalization, and
medication side effects. Interviewers conducted assessments with study participants at
baseline and 6 follow-up points: 2 weeks, 1 month, 3 months, 6 months, 9 months, and 12
months after condition entry, defined as the date the participant was informed of and began
his or her randomized treatment assignment.

We used the Positive and Negative Syndromes Scale (PANSS) (18) to assess psychiatric
symptoms. We obtained dates of inpatient hospitalization using a self-report calendar
augmented by record review; we included information about hospitalizations 6 months prior
to the baseline through study end.

To assess extra-pyramidal side effects, we used the Abnormal Involuntary Movement Scale
(19) and the Simpson-Angus Extrapyramidal Side Effect Scale (20). We assessed sexual
dysfunction using the Arizona Sexual Experiences Scale (21). We measured the perceived
awareness of and distress from common side effects of antipsychotic medications using the
Subjective Side Effect Rating Scale (22), and we asked participants additional questions
regarding weight change (e.g., whether they had to get new clothes because their old clothes
did not fit anymore, whether they were actively trying to gain or lose weight). We recorded
the study participant’s pulse, blood pressure, height, weight, waist and hip measurements,
serum prolactin levels, lipid panels, and blood and urine glucose levels. For women,
interviewers also used the urine samples to test for pregnancy at the 6- and 9-month
interviews. Variables collected but not reported herein will be the subject of future reports.

We adapted Schooler and Kane’s (23) research criteria for tardive dyskinesia (at least
“moderate” movements in one or more body areas or at least “mild” movements in two or
more body areas as rated on the Abnormal Involuntary Movement Scale) to identify
instances of onset of tardive dyskinesia following condition entry. We defined possible new-
onset EPS as an average increase of > 0.3 across items on the Simpson-Angus scale.

Rater training and reliability
Clinicians with at least masters degrees who had clinical experience with people with
schizophrenia conducted all interviews. To maintain blinding, randomization occurred
centrally. When the Project Director alerted Participating Sites of the random assignment,
she reminded them not to discuss the randomization with the study raters. Further, all
electronic files containing information about the randomized condition were password
protected with a password known only to those research staff who were not blinded to the
Study condition, and any paper documentation that included treatment assignment (e.g., the
list of medications the phlebotomist used to label blood collection vials) was clearly marked
“confidential, please do not share with raters”. Following randomization, all medical record
reviews and blood shipments were conducted by research staff who were not blind to the
Study condition. In addition to these procedures, we asked raters to begin all phone
conversations with study participants by reminding them not to mention the medications
they were taking, how many medications they were taking, whether they changed
medications, or whether they received a shot or took a pill (or both). Further, at the
beginning of each follow-up interview and before sections where unblinding was most likely
to occur, the rater read scripted language reminding the participant that the rater could not
know the medication(s) that the participant was taking (as above). In rare cases where raters
became aware of the medication the participant was taking, the interview was stopped and
resumed with a different rater who was blind to the study condition.

Before being certified to conduct assessments, raters participated in an initial training on the
SCID, PANSS, and AIMS conducted by staff of the Schizophrenia Trials Network. Raters
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also completed an annual re-training to maintain certification. Both the initial training and
the annual refresher training involved rating a combination of clinical vignettes (for the
SCID) and video recordings (for the PANSS and AIMS) and achieving threshold scores for
each instrument.

Data analysis
Paralleling the analytic approach of Clinical Antipsychotic Trials of Intervention
Effectiveness (CATIE) Phase 1 (24) and subsequent analyses of the impact of switching
antipsychotic medications using CATIE data (25), we used Kaplan-Meier and Cox
regression to examine the impact of Staying on polypharmacy compared to Switching to
monotherapy on time to all-cause treatment discontinuation including covariates of gender
and race (Caucasian versus non-Caucasian), because the groups differed significantly on
these measures at baseline (Table 1). Similarly, we applied mixed models to examine the
effect of Stay or Switch on study measures throughout the 6 month study period (i.e., during
the period of protocol-driven treatment and excluding the naturalistic follow-up);
independent variables included Group (Stay or Switch), Time (linear and quadratic), and
Group by linear and quadratic Time with covariates of gender and race. We used intent-to-
treat models for our primary analyses in which a significant Group-by-Time interaction
would support the hypothesized difference. Secondarily, we also examined two as-treated
models, one that excluded individuals who had discontinued their assigned treatment
condition entirely and one in which data from such individuals were excluded only
following discontinuation of the assigned treatment. For participants assigned to the Stay
condition, discontinuation of the assigned treatment was defined as discontinuing either of
the antipsychotics taken at baseline (adding a 3rd antipsychotic also would have been
deemed a discontinuation of the baseline treatment, but this did not occur). For participants
assigned to the Switch condition, discontinuation of the assigned treatment was defined as
switching to a second monotherapy agent after first discontinuing one of the two
antipsychotics taken at baseline or adding an additional antipsychotic (i.e., returning to
polypharmacy).

Results
Table 1 shows the baseline values for the Stay and Switch groups for various measures. On
average, the groups were receiving comparable doses of antipsychotics at study entry, with a
trend for higher baseline dosages among those switched to monotherapy (Table 1; 26–28),
and these dosages were within the ranges recommended by the Schizophrenia PORT
guidelines (6). The most common baseline polypharmacy combinations were quetiapine
+risperidone (n=25), quetiapine+First Generation Antipsychotic (FGA) (n=25), risperidone
+FGA (n=23), olanzapine+FGA (n=22), ziprasidone+FGA (n=12), aripiprazole+quetiapine
(n=11), olanzapine+risperidone (n=10), and other combinations totaling 10 or fewer
individuals each (n=39). While the study’s inclusion criterion required the presence of either
residual symptoms or side effects, every participant who entered the trial experienced
residual symptoms, irrespective of whether they also experienced any side effects.

Of the 127 individuals randomized, 114 (56 Stay, 58 Switch) began their assigned treatment.
Of those, 8 (14%) assigned to Stay on Polypharmacy discontinued their assigned treatment
(6 changed to a different polypharmacy combination; 2 discontinued one of the 2 assigned
medications). Reasons for discontinuation included increased symptoms (n=2), participant
preference (n=1), and side effects (n=5; n=2 with weight gain, 1 with EPS, 1 with diabetes,
and 1 with unspecified side effects). Among those assigned to Switch to Monotherapy, 18
(31%) discontinued their assigned treatment (12 returned to their baseline polypharmacy
combination, 3 began a different polypharmacy combination, 1 began monotherapy with an
agent other than one of the 2 baseline medications, 1 began monotherapy with one of the
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baseline agents and changed to monotherapy with the second baseline agent after 90 days,
and 1 began to taper one of the two agents but did not complete the taper following an
increase in symptoms). Reasons for discontinuation included increased symptoms (n=11),
participant preference (n=6), and side effects (n=1 with hyperlipidemia).

Overall, of the 58 individuals assigned to Switch to Monotherapy who began the treatment,
12 (21%) elected to discontinue quetiapine, 10 (17%) risperidone, 9 (15%) olanzapine, 8
(14%) haloperidol, with the remaining 19 (33%) discontinuing other antipsychotics (each at
less than 10% of discontinuations). Among the 30 polypharmacy combinations that
consisted of a first- and a second-generation antipsychotic, the second-generation
antipsychotic was continued slightly over half of the time (18 of 33 such combinations; 5/10
for quetiapine+FGA; 5/9 for olanzapine+FGA; 3/7 for risperidone+FGA; 2/4 for ziprasidone
+FGA, and 3/3 for aripiprazole+FGA).

Time to all-cause treatment discontinuation (defined as time to change in antipsychotic
medication for any reason) was shorter for participants assigned to Switch from
polypharmacy to monotherapy than for those assigned to Stay on Polypharmacy, and
switching from polypharmacy to monotherapy resulted in treatment discontinuation
significantly more often than continuation of polypharmacy (Kaplan-Meier Mantel-Cox
X2(1)=4.55, p = .03; Figure 1). This difference remained significant above and beyond
gender and race in Cox regression analyses (Wald X2(1)=4.22, p =.04; Figure 1).

The Stay and Switch groups did not differ significantly on psychopathology over time in
random regression models (Table 2; Figure 2), whether measured as total PANSS, total
PANSS positive items, or the 5 factors defined by Marder and colleagues (29). The sole
exception to this was a statistically significant (p=.03) difference for the factor “uncontrolled
hostility” (each group had scores very near “no symptoms” on this scale, the groups differed
by less than 0.4 points on the 24 point scale—a small effect size (.17) and unlikely to be
clinically significant-- with the change over time favoring the Stay condition). Nor did the
two groups differ with respect to incidence of sexual side effects (Table 2), new-onset EPS
(n=12 in each group; 30% of those assigned to Stay and 29% of those assigned to Switch),
or new-onset tardive dyskinesia (19% of those assigned to both Stay (n=8) and Switch
(n=9)). Groups did not differ with respect to the likelihood of being hospitalized for
psychiatric reasons, which was uncommon in each group (5 (8%) and 7 (11%) hospitalized
at least once during the first 6 months for the Stay and Switch groups, respectively), nor did
the groups differ with respect to time to first hospitalization for psychiatric reasons. Groups
also did not differ with respect to total hospitalizations (medical and psychiatric).

Those assigned to Switch to Monotherapy significantly decreased their body mass index
(BMI) compared to those assigned to Stay on Polypharmacy, who increased their body mass
index (Table 2; Figure 3; Group by Time interaction, p = .05). On average, individuals
assigned to Switch to Monotherapy lost 0.50 BMI (SD = 2.32 BMI) over 6 months, and
individuals assigned to Stay on Polypharmacy gained 0.28 BMI (SD = 2.31 BMI) over 6
months. Each of the secondary (as-treated) models were consistent with the findings of the
primary intent-to-treat analyses.

Discussion
This is the first report of a randomized trial examining the effectiveness of switching
individuals with schizophrenia from antipsychotic polypharmacy to monotherapy. In terms
of the primary outcome measure (time to all-cause discontinuation), remaining on
polypharmacy was superior to switching to monotherapy-- reflecting greater likelihood of
dissatisfaction by the patient or physician with the switch to antipsychotic monotherapy than
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with staying on polypharmacy. Those who discontinued one antipsychotic were more likely
to change their treatment and do so sooner than those who stayed on polypharmacy, with the
overwhelming majority of these individuals simply going back to their previous
polypharmacy regimen.

These findings are consistent with an open-label, non-randomized study of discontinuing
polypharmacy. That study reported that, of 44 individuals who were tapered from
polypharmacy to monotherapy, over half (54%) remained stable, 23% showed improvement,
and 23% fared more poorly when switched to monotherapy (15).

In typical randomized trials, patients in each treatment arm begin a new medication, and
response to the new medication emerges over time. In double-blinded trials, neither patient
nor prescriber knows which medication is being taken. Because this was an open-label trial
with blinded raters, both patients and psychiatrists knew that changes in symptoms or side
effects in the Stay condition, while temporally associated with beginning the trial, were not
due to medication changes. In contrast, for individuals in the Switch condition, both patients
and prescribers knew that any such differences were temporally related to a medication
change, and some may have taken, correctly or not, this temporal relationship to be
causality. Said another way, it may be that the participants (and their prescribers) in the
Switch condition were more inclined to attribute alterations in feelings/symptoms/side
effects to the change in medication than were those in the Stay condition, who may have
experienced these same alterations as part of normal variations in illness and medication
response. This may have prompted individuals in the Switch condition to change
medications sooner than they would have had they experienced the same changes in
symptoms or side effects while continuing on a familiar polypharmacy regimen. Hence, time
to all-cause discontinuation may be a more appropriate measure for double blinded trials
where prescriber and participant expectations are controlled and where both study conditions
include newly started medications. Rater blinding helped protect rating scales from these
potential biases, and the single difference seen (PANSS hostility score favoring the Stay
condition), while statistically significant, is unlikely to be clinically significant.

The results of this study support the reasonableness of policy makers and others constructing
prescribing guidelines that encourage trials of antipsychotic monotherapy for individuals
receiving antipsychotic polypharmacy, with the caveat that individuals should be free to
return to the polypharmacy combination if an adequate trial on antipsychotic monotherapy
proves unsatisfactory (1). The study demonstrated that such switches to monotherapy can be
accomplished successfully for the majority of patients—69% of those switched to
monotherapy remained on monotherapy for the 6 month study protocol. On average,
switches to monotherapy resulted in loss of body mass, no worse symptom control, and no
increase in hospitalization. At 6 months, individuals randomly assigned to switch to
monotherapy had lost an average of 0.5 BMI units. This weight loss is in contrast to the
average gain of 0.3 BMI units at 6 months for those who continued on polypharmacy. This
net difference of 0.8 BMI units corresponds to a net of 5 pounds for an individual who is
5’7” tall and weighs 203 pounds—the mean baseline height and weight for individuals in
this study. Treatment guidelines recommend considering a change in antipsychotic
medication when an individual gains one BMI unit (30). In the analyses, we controlled for
the significant baseline group differences in gender and race to allow assessment of staying
versus switching independent of race and gender. Hence we did not explore whether race or
gender moderated treatment outcomes. Similarly, though not significant, the slight trend of
higher baseline dosages among people assigned to monotherapy may have influenced the
results.
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Participants were drawn from the broad pool of individuals on antipsychotic polypharmacy
for whom a medication change is a clinically viable option. As data from the CATIE trial
illustrated, it is difficult to improve upon staying on the currently prescribed single
antipsychotic (25). Data from CATIE were useful in comparing the relative effectiveness of
staying on a given antipsychotic monotherapy to switching to a different monotherapy. The
results of the present study indicate that most patients with continuing psychopathology
while taking two antipsychotic medications are well able to tolerate switching from
polypharmacy to monotherapy, and they accrue the metabolic benefits associated with
weight loss while avoiding the side effects and other burdens of taking an additional
medication.

While the present study says nothing about whether starting polypharmacy is a good idea in
the first place, the study makes clear that individuals on two antipsychotics may benefit from
discontinuing one of the medications.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.

Acknowledgments
Disclosures and acknowledgments. Dr. McEvoy received honoraria from Eli Lilly & Co., Janssen Pharmaceutica,
and Pfizer and provided consulting services for Eli Lilly & Co., Organon, and Solvay. Dr. Schooler received
honoraria from Hoffman LaRoche, Merck, OrthMcNeil Janssen, Pfizer, Schering Plough, and received grants from
Astra Zeneca, Bristol Meyers Squibb, Eli Lilly & Co, OrthMcNeil Janssen and Pfizer. The authors would like to
thank Linda Frisman, Robert Gibbons, Philip Harvey, John Kane and Peter Weiden for their suggestions during the
design and implementation phases of this study and Jennifer Manuel and Sue Marcus for help with the analyses.
We thank

Patrick Corrigan, Psy.D., Lisa Dixon, M.D., Andrew Leon, Ph.D., Steve Marder, M.D.(Chair), Delbert Robinson,
M. D., Yvette Sangster, and Larry Siever, M.D. for serving on the study’s Data Safety Monitoring Board.

Research was funded by the National Institute of Mental Health (NIMH) grant number MH59312 (S. Essock, PI)
and by NIMH contract number MH900001 (S. Stroup, PI).

REFERENCES
1. Essock SM, Covell NH, Leckman-Westin E, Lieberman JA, Sederer L, Kealey E, Finnerty MT.

members of the Scientific Advisory Committee. Identifying clinically questionable psychotropic
prescribing practices for Medicaid recipients in New York State. Psychiatric Services. 2009;
60:1595–1602. [PubMed: 19952148]

2. Tapp A, Wood AE, Secrest L, Erdmann J, Cubberley L, Kilzieh N. Combination Antipsychotic
Therapy in Clinical Practice. Psychiatric Services. 2003; 54:55–59. [PubMed: 12509667]

3. Ganguly R, Kotzan JA, Miller LS, Kennedy K, Martin BC. Prevalence, trends, and factors
associated with antipsychotic polypharmacy among Medicaid-eligible schizophrenia patients, 1998–
2000. J Clin Psychiatry. 2004; 65:1377–1388. [PubMed: 15491242]

4. Centorrino F, Eakin M, Bahk WM, Kelleher JP, Goren J, Salvatore P, Egli S, Baldessarini RJ.
Inpatient antipsychotic drug use in 1998, 1993, and 1989. Am J Psychiatry. 2002; 159:1932–1935.
[PubMed: 12411232]

5. Clark RE, Bartels SJ, Mellman TA, Peacock WJ. Recent trends in antipsychotic combination
therapy of schizophrenia and schizoaffective disorder: implications for state mental health policy.
Schizophr Bull. 2002; 28:75–84. [PubMed: 12047024]

6. Buchanan RW, Kreyenbuhl J, Kelly DL, Noel JM, Boggs DL, Fischer BA, Himelhoch S, Fang B,
Peterson E, Aquino PR, Keller W. Schizophrenia Patient Outcomes Research Team (PORT): The
2009 schizophrenia PORT psychopharmacological treatment recommendations and summary
statements. Schizophr Bull. 2010; 36:71–93. [PubMed: 19955390]

Essock et al. Page 8

Am J Psychiatry. Author manuscript; available in PMC 2013 August 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



7. Lehman AF, Lieberman JA, Dixon LB, McGlashan TH, Miller AL, Perkins DO, Kreyenbuhl J.
Practice Guideline for the Treatment of Patients with Schizophrenia. Am J Psychiatry (2nd Ed.).
2004; 161(2 Suppl):1–56. [PubMed: 15000267]

8. Miller AL, Hall CS, Buchanan RW, Buckley PF, Chiles JA, Conley RR, Crismon ML, Ereshefsky
L, Essock SM, Finnerty M, Marder SR, Miller DD, McEvoy JP, Rush AJ, Saeed SA, Schooler NR,
Shon SP, Stroup S, Tarin-Godoy B. The Texas Medication Algorithm Project Antipsychotic
Algorithm for Schizophrenia: 2003 Update. J Clin Psychiatry. 2004; 65:500–508. [PubMed:
15119912]

9. Shiloh R, Zemishlany Z, Aizenberg D, Radwan M, Schwartz B, Dorfman-Etrog P, Modai I, Khaikin
M, Weizman A. Sulpiride augmentation in people with schizophrenia partially responsive to
clozapine. A double-blind, placebo-controlled study. Br J Psychiatry. 1997; 171:569–573.
[PubMed: 9519099]

10. Anil, Yağcioğlu AE.; Kivircik, Akdede BB.; Turgut, TI.; Tümüklü, M.; Yazici, MK.; Alptekin, K.;
Ertuğrul, A.; Jayathilake, K.; Göğüş, A.; Tunca, Z.; Meltzer, HY. A double-blind controlled study
of adjunctive treatment with risperidone in schizophrenic patients partially responsive to
clozapine: efficacy and safety. J Clin Psychiatry. 2005; 66:63–72. [PubMed: 15669890]

11. Josiassen RC, Joseph A, Kohegyi E, Stokes S, Dadvand M, Paing WW, Shaughnessy RA.
Clozapine augmented with risperidone in the treatment of schizophrenia: a randomized, double-
blind, placebo-controlled trial. Am J Psychiatry. 2005; 162:130–136. [PubMed: 15625211]

12. Honer WG, Thornton AE, Chen EY, Chan RC, Wong JO, Bergmann A, Falkai P, Pomarol-Clotet
E, McKenna PJ, Stip E, Williams R, MacEwan GW, Wasan K, Procyshyn R. Clozapine and
Risperidone Enhancement (CARE) Study Group. Clozapine alone versus clozapine and
risperidone with refractory schizophrenia. N Engl J Med. 2006; 354:472–482. [PubMed:
16452559]

13. Freudenreich O, Henderson DC, Walsh JP, Culhane MA, Goff DC. Risperidone augmentation for
schizophrenia partially responsive to clozapine: a double-blind, placebo-controlled trial.
Schizophrenia Research. 2007; 92:90–94. [PubMed: 17321111]

14. Correll, CU.; Kane, JM. Is there a rationale for antipsychotic polypharmacy in schizophrenia?, in
Schizophrene Stoerungen - State of the Art III. Edited by. Fleischhacker, WW.; Hummer, M.,
editors. Innsbruck, Verlag Integrative Psychiatrie; 2004. p. 95-112.

15. Suzuki T, Uchida H, Tanaka KF, Nomura K, Takano H, Tanabe A, Watanabe K, Yagi G, Kashima
H. Revising polypharmacy to a single antipsychotic regimen for patients with chronic
schizophrenia. Int J Neuropsychopharmacol. 2004; 7:133–142. [PubMed: 14741059]

16. Correll CU, Rummel-Kluge C, Corves C, Kane JM, Leucht S. Antipsychotic Combinations vs
Monotherapy in Schizophrenia: A Meta-analysis of Randomized Controlled Trials. Schizophr
Bull. 2009; 35(2):443–457. [PubMed: 18417466]

17. First, MB.; Spitzer, RL.; Gibbon, M.; Williams, JBW. Biometrics. Research Department, New
York Psychiatric Institute; 1995. Structured clinical interview for DSM-IV Axis I Disorders -
patient edition (SCID-I/P. Version 2.0).

18. Kay SR, Fiszbein A, Opler LA. The Positive and Negative Syndrome scale (PANNS) for
schizophrenia. Schizophr Bull. 1987; 13:261–276. [PubMed: 3616518]

19. Schooler NR. Evaluation of drug-related movement disorders in the aged. Psychopharmacology
Bulletin. 1988; 24:603–607. [PubMed: 3074321]

20. Simpson GM, Angus JWS. A rating scale for extrapyramidal side effects. Acta Psychiatr Scand
Suppl. 1970; 212:11–19. [PubMed: 4917967]

21. McGahuey CA, Gelenberg AJ, Laukes CA, Moreno FA, Delgado PL, McKnight KM, Manber R.
The Arizona Sexual Experience Scale (ASEX): reliability and validity. J Sex Marital Ther. 2000;
26:25–40. [PubMed: 10693114]

22. Weiden PJ, Miller A. Which side effects really matter? Screening for common and distressing side
effects of antipsychotic medications. Journal of Psychiatric Practice. 2001; 7:41–47. [PubMed:
15990500]

23. Schooler NR, Kane JM. Research diagnoses for tardive dyskinesia. Arch Gen Psychiatry. 1982;
39:486–487. [PubMed: 6121550]

Essock et al. Page 9

Am J Psychiatry. Author manuscript; available in PMC 2013 August 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



24. Lieberman JA, Stroup TS, McEvoy JP, Swartz MS, Rosenheck RA, Perkins DO, Keefe RSE,
Davis SM, Davis CE, Lebowitz BD, Severe J, Hsiao JK. Clinical Antipsychotic Trials of
Intervention Effectiveness (CATIE) Investigators: Effectiveness of antipsychotic drugs in patients
with chronic schizophrenia. N Engl J Med. 2005; 353:1209–1223. [PubMed: 16172203]

25. Essock SM, Covell NH, Davis SM, Stroup TS, Rosenheck RA, Lieberman JA. Effectiveness of
Switching Antipsychotic Medications. Am J Psychiatry. 2006; 163:2090–2095. [PubMed:
17151159]

26. Andreasen NC, Pressler M, Nopoulos P, Miller D, Ho BC. Antipsychotic dose equivalents and
dose-years: a standardized method for comparing exposure to different drugs. Biological
Psychiatry. 2010; 67:255–262. [PubMed: 19897178]

27. Gardner DM, Murphy AL, O'Donnell H, Centorrino F, Baldessarini RJ. International Consensus
Study of Antipsychotic Dosing. Am J Psychiatry. 2010; 167:686–693. [PubMed: 20360319]

28. Kane JM, Eerdekens M, Lindenmayer JP, Keith SJ, Lesern M, Karcher K. Long-acting injectable
risperidone: efficacy and safety of the first long-acting atypical antipsychotic. Am J Psychiatry.
2003; 160:1125–1132. [PubMed: 12777271]

29. Marder SR, Davis JM, Chouinard G. The effects of risperidone on the five dimensions of
schizophrenia derived by factor analysis: combined results of the North American trials. J Clin
Psychiatry. 1997; 58:538–546. [PubMed: 9448657]

30. Marder SR, Essock SM, Miller AL, Buchanan RW, Casey DE, Davis JM, Kane JM, Lieberman J,
Schooler NR, Covell N, Stroup S, Weissman EM, Wirshing DA, Hall CS, Pogach L, Pi-Sunyer X,
Bigger JT, Friedman A, Kleinberg D, Yevich S, Davis B, Shon S. Physical health monitoring of
patients with schizophrenia. Am J Psychiatry. 2004; 161:1334–1349. [PubMed: 15285957]

Essock et al. Page 10

Am J Psychiatry. Author manuscript; available in PMC 2013 August 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



FIGURE 1. Time to Medication Change for Any Reasona
a Kaplan-Meier Mantel-Cox X2(1)=4.55, p =.03. In Cox Regression analyses, Treatment
Group remained significant above and beyond gender and race (Wald X2(1)=4.22, p =.04).
Group identifiers note Ns at baseline.
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FIGURE 2. Total PANSS Score Through Timea
a No significant Group by Time interaction (p=.71);
Also no significant effects for Gender (p=.58), Race (Caucasian versus non-Caucasian, p=.
63) or Time (p=.60). Group identifiers note Ns at baseline.
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FIGURE 3. Difference in Body Mass Index Through Timea
a No Significant Group by Time interaction (z = −1.95, p = .05). Group identifiers note Ns at
baseline.
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