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ABSTRACT

Objective: Antipsychotic polypharmacy (APP) is employed
routinely, although it remains controversial because robust
evidence supporting its efficacy is lacking. In addition, it

is associated with increased costs, higher antipsychotic
dosing, and greater risk of side effects. Surprisingly, no
prospective, randomized, double-blind studies have
addressed this issue; the present investigation set out to fill
this gap in knowledge.

Method: A 12-week, double-blind, randomized, placebo-
controlled, single-site study was carried out in individuals
with schizophrenia or schizoaffective disorder (DSM-IV)
receiving a designated primary antipsychotic plus a
secondary antipsychotic, with doses stabilized for each.
Individuals were randomly assigned to APP (N=17),
reflecting current treatment, or antipsychotic monotherapy
(APM) (N=18), in which the secondary antipsychotic was
discontinued. Assessments occurred weekly during month
1 and every 2 weeks during months 2 and 3; the primary
outcome measure was the Brief Psychiatric Rating Scale
(BPRS) total score. Other measures included the Clinical
Global Impressions (CGl) scale, Simpson-Angus Scale, and
Barnes Akathisia Scale. The study was carried out between
August 2006 and March 2011.

Results: Withdrawal due to clinical deterioration occurred
in 1 individual receiving APP (5.8%) and in 4 individuals
in the APM group (22.2%). Overall, however, there was no
indication of clinical worsening with APM, as measured
using BPRS and CGl scale.

Conclusions: Almost 80% (n=14) of individuals with
schizophrenia or schizoaffective disorder currently
receiving APP could be safely transitioned to APM with
no clinical deterioration. For those who do deteriorate,
risk appears greatest in the first several months. From
another perspective, results also indicate that a minority
of individuals benefit from APP, and research focusing on
identifying this group may represent the best strategy to
curb excessive use of APP.
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B est practice guidelines recommend antipsychotic monotherapy
as the gold standard for schizophrenia and related disorders,
while discouraging antipsychotic polypharmacy (APP) except as a
last resort in the face of failure of clozapine.!~® In addition to the
added cost attributed to coprescription of antipsychotic drugs,>*>
the practice of APP has been associated with increased cognitive
impairment® and other adverse effects,>®"1? escalating antipsychotic
doses,”'"12 and increased duration of hospitalization. Antipsychotic
polypharmacy is not only highly prevalent, but it is also increasing,
with reported prevalence rates in excess of 20%.”!%!* Treatment
resistance in schizophrenia and the various barriers that limit trials
with clozapine both contribute to APP.!> Regardless of the cause,
though, the high health and economic costs of APP* call for closer
scrutiny of this controversial practice, provocatively referred to as
“psychiatry’s dirty little secret”!® A recent critical review of APP
concluded that it is associated with increased mortality, metabolic
syndrome, decreased cognitive functioning, high-dose prescription,
and nonadherence.”

The practice of APP has been extensively reviewed recently, with
inconclusive or mixed results. Several meta-analyses and reviews!8-22
have, for example, concluded that at least limited evidence supports
the addition of a second antipsychotic to clozapine. In 1 of these meta-
analyses'® involving 19 randomized controlled studies, the authors
concluded that APP may be superior to antipsychotic monotherapy
(APM) in certain clinical situations such as acute psychosis where
combinations are sometimes initiated together, in the context of
clozapine augmentation, or in patients exposed to APP for periods
exceeding 10 weeks. Similarly, a second meta-analysis' reported
modest improvements in efficacy with clozapine combinations, but
in only open-label studies. Relative to this point of combinations with
clozapine, several systematic reviews?>?* indicated a lack of evidence
for APP in the case of coprescriptions of non-clozapine atypical
antipsychotics. While low-dose APP has been associated with a
comparatively decreased risk of prolactin elevation and metabolic
side effects,® it remains that the clinical efficacy of APP has not been
clearly established.>*

Perhaps not so surprising is that once APP is established in the
clinical care of difficult-to-treat patients, clinicians are understandably
averse to reverting to APM, despite the observation that most
clinicians do not believe that APP therapy benefits their patients.?
Given the chronic relapsing nature of primary psychotic disorders,
the coincidence of clinical stability in the context of concomitant
antipsychotic therapy (eg, in the course of cross-titration) cannot be
taken as confirmation of a cause-and-effect relationship.2

Evidence that can be used by clinicians to manage established APP
is lacking. To date, only 2 studies*”-* have addressed the maintenance
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B Antipsychotic polypharmacy (ie, taking more than 1
antipsychotic) is common although often criticized;
however, controlled studies examining this controversial
practice are limited.

B Using a double-blind, placebo-controlled design, the
present study established that a number of individuals
receiving antipsychotic polypharmacy can be transitioned
to antipsychotic monotherapy without compromising
clinical response.

of clinical stability in the context of switching from APP
to APM in adults with schizophrenia and schizoaffective
disorder. Findings from both support the notion that
the majority of patients can be converted from 2 or more
antipsychotics to 1 antipsychotic, with 1 study?’” reporting
worsening in approximately 23% of patients; however,
the design of these studies’”*® was open-label and single-
blind, respectively. To address these limitations, the present
investigation was conducted to evaluate the reduction of APP
to APM in schizophrenia and schizoaffective disorder using
a double-blind design.

METHOD

Study Design

A 12-week, double-blind, randomized, placebo-
controlled, single-site study (ClinicalTrials.gov identifier:
NCT00493233) compared individuals with schizophrenia
or schizoaffective disorder receiving a fixed dose of their
prescribed secondary antipsychotic versus placebo in
addition to their prescribed primary antipsychotic. The
study was carried out at the Centre for Addiction and Mental
Health (CAMH), an academic teaching psychiatric hospital
associated with the University of Toronto, Ontario, Canada.

Study Participants

Participants were recruited and evaluated between August
2006 and March 2011. Referrals came through presentations
to clinical staff, posted fliers within CAMH, and from the
hospital pharmacy. As part of the screening process, all
potential subjects were assessed for competence using the
MacArthur Competence Assessment Tool for Clinical
Research (MacCAT-CR).? All subjects gave their written
consent after the procedure had been fully explained; the
study/recruitment procedures were approved by the Research
Ethics Board of the Centre for Addiction and Mental Health.

Inclusion and Exclusion Criteria

Inclusion criteria included (1) outpatient or inpatient
status; (2) =18 years of age; (3) Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, diagnosis of
schizophrenia or schizoaffective disorder; and (4) taking 2
antipsychotic drugs for > 30 days. Participants with a history
of depot antipsychotic treatment within 6 months were
excluded from the study unless the depot antipsychotic was
considered the main antipsychotic drug. Prescribing history
was reviewed by a pharmacist, and prospective participants

with evidence of ongoing cross-titration of antipsychotic
medication as part of switching agents, as well as use of
prescribed antipsychotics on an as-needed basis, were also
excluded.

Randomization

Eligible participants were randomly assigned to 1 of 2
groups: (1) continuation of regular regimen of prescribed
primary antipsychotic and fixed dose of secondary
antipsychotic or (2) continuation of primary antipsychotic
and placebo. The primary antipsychotic was identified
by the treating physician, except for clozapine and depot
antipsychotics in which case it was assumed that they
represented the primary antipsychotic. Dosing of the
primary antipsychotic was flexible and could be increased
or decreased at the clinical discretion of the patient’s
treating physician. Adjunctive or concomitant psychotropic
medications other than antipsychotic medications were
permitted.

Drug Regimen

Participants were randomly assigned through fixed-
block randomization, conducted in a double-blind fashion.
Pharmacy staff prepared matching capsules containing
either the participant’s secondary antipsychotic or placebo.
The study medication was dispensed in blister packs on a
weekly basis starting at week 1 (baseline) for 21 days and
every 2 weeks thereafter until study completion at week 12
(day 77). Adherence with study medication was assessed at
each study visit via pill count, which in previous work by
our group has been identified as a reasonable proxy when
compared to electronic monitoring.*°

Ratings and Outcome Variables

For the purpose of diagnosis, the Mini-International
Neuropsychiatric Interview (MINI)*!' version 5.0.0 and
psychiatric history were employed. Structured evaluations
monitoring clinical symptoms and side effects were
conducted as follows: weekly for weeks 1-4 and every 2
weeks from weeks 4-12. Psychopathology was assessed using
the 18-item Brief Psychiatric Rating Scale (BPRS)*? and
the Clinical Global Impressions (CGI) scale.>* Presence of
akathisia, parkinsonism, and tardive dyskinesia was assessed
using the Barnes Akathisia Scale (BAS),** the Simpson-
Angus Scale (SAS),* and the Abnormal Involuntary
Movement Scale (AIMS).??

Statistical Analysis

Statistical analyses were carried out using the SAS
System version 9.1.3. For comparison of the 2 groups with
respect to age, gender, days in study, dropouts, primary
antipsychotic dose (mg/d), and clinical scores at baseline
(BPRS, CGI), the x* test, Fisher exact test, and Student
t test (2-tailed) were used as indicated. A series of mixed
models were chosen to determine whether outcomes on
BPRS and SAS scales changed differentially across the 2
study groups over the 12-week study. Maximum likelihood
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Table 1. Demographics of Treatment Groups

Antipsychotic  Antipsychotic
Polypharmacy = Monotherapy
Variable (N=17) (N=18)
Dropouts, n (%) 2(12) 5(28)
Sex, n (%)
Male 10 (59) 14 (78)
Female 7 (41) 4(22)
Ethnicity, n (%)
White 10 (59) 13(72)
African 3(18) 3(17)
East/Southeast Asian 4 (24) 2(11)
Age, median (range), y 48 (27-68) 47 (26-64)
Weight, median (range), kg 85 (44-122) 85(61-122)
Smoking, n (%) 8(47) 10 (56)
Days in study, median (range) 73 (2-77) 60 (11-78)
Concomitant medications
Benzodiazepines, n (%) 10 (59) 7 (39)
Mood stabilizers, n (%) 6 (35) 4(22)
Antidepressants, n (%) 7 (41) 4(22)
Antiparkinsonians, n (%) 7 (41) 6(33)
BPRS baseline mean score 35.70 3294
CGl scale baseline mean score 43 37
Inpatient, n (%) 5(29) 4(22)
Age at first episode, median (range), y 23 (16-54) 19 (10-43)
Previous psychotic episodes, median 8(2-10) 5(1-40)
(range)
Psychiatric hospitalizations in the last 2
years, n (%)
Yes 8(47) 9(50)
No 9(53) 9 (50)
Participant’s belief of whether
they remained on secondary
antipsychotic, n (%)
Yes 5(29) 6(33)
No 4(24) 5(28)
Don't know 6 (35) 5(28)
Missing 2(12) 2(11)

Abbreviations: BPRS =Brief Psychiatric Rating Scale, CGI=Clinical Global
Impressions.

was selected, and a series of potential covariance structures
(variance components, compound symmetric, first-order
autoregressive, heterogeneous compound symmetric,
heterogeneous first-order autoregressive, and unstructured)
were investigated.

A piecewise linear approach was applied to 2 separate
“time” effects in each model: early effects (weeks 1-4)
and late effects (>4 weeks) using linear curves known as
splines (SAS System version 9.1.3). With this approach, the
estimated model coefficients were able to determine whether
group differences in outcomes occur early in follow-up,
late in follow-up, during both phases, or not at all. Next, a
series of linear contrasts were performed directly with the
coefficients to test specific hypotheses about the magnitude
of the group/time effects on our outcome measure. Time
(week) was treated as a continuous variable. All analyses were
carried out by using the raw data, and sensitivity analyses
were conducted by using a last-observation-carried-forward
approach. Fisher exact test was used to determine the number
of participants whose CGI scores were better or worse at
weeks 4 and 12 than at baseline, and these proportions were
compared across study groups. Generalized estimating
equations were used to analyze the presence or absence of
binary outcomes (ie, AIMS-item 8 and BAS-item 4).

Switching From 2 Antipsychotics to 1 Antipsychotic
RESULTS

Sample Characteristics

In the study, 156 subjects expressed interest, of whom
106 met eligibility criteria and 56 signed consent. After
the informed-consent procedure, a further 20 participants
were either screen failures or declined proceeding to the
randomization phase. The remaining 36 participants were
randomly assigned to APP or APM. One randomized
participant (APP) was excluded from data analysis due
to withdrawal prior to the first dose of study medication.
Baseline study characteristics of the 2 groups (APP and
APM) are summarized in Table 1. At baseline, all participants
were treated with a combination of 2 antipsychotics (Table
2), ie, the most common groupings included clozapine and
risperidone (n=>5; 14%), clozapine and olanzapine (n=4;
11%), quetiapine and haloperidol (n=4; 11%), clozapine and
haloperidol (n=3; 9%), and clozapine and haloperidol (n=3;
9%). In addition, there were 18 additional antipsychotic
groupings. In the case of the APP group, duration of
exposure to the primary antipsychotic ranged from 3
months to 40 years (mean+SD =234.25+500.00 weeks),
and the duration of exposure to the secondary antipsychotic
ranged from 10 months to 4 years (mean+SD=183+298
weeks). For those in the APM group, duration of exposure
to the primary antipsychotic ranged from 2 months to 24
years (mean = SD=291.56 + 361.90 weeks), and the duration
of exposure to the secondary antipsychotic ranged from 5
months to 16 years (mean+SD =130.44+185.00 weeks).
Based on pill counts, recorded adherence for the secondary
medication was 96.54% +6.82% and 94.60% + 16.84% for
the APP and APM samples, respectively, each exceeding
the threshold of 70%-80% that is often used to define
adherence.’¢37

There were no differences between the APP and APM
groups in terms of age (P=.636), gender (P=.414), baseline
BPRS (P=.483), baseline CGI score (P=.207), and number
of hospitalizations (P =.422). The calculated daily mean + SD
dose at baseline was not significantly different between the
APP (241.02+127.72 mg) and APM (328.74 +201.94 mg)
groups (P=.143) and is in line with evidence of a gradual
shift to lower antipsychotic dosing.*®*-*! Dropout rates were
not statistically different between the 2 groups (P=.400) or
different as a function of gender (P=.289).

Dropout Characteristics in the Follow-Up Phase

Four participants in the APM group withdrew from the
study (Table 1) within 1-6 weeks and had stopped taking
their study medications from 2 to 32 days for clinical
worsening that could be subtyped as follows: psychosis
(n=2, week 2 [day 2]; week 6 [day 32]), depression (n=1,
week 3 [day 14]), and aggression/anxiety (n=1, week 3 [day
13]). All 4 participants were taking clozapine as a primary
antipsychotic and olanzapine (n=2), loxapine (n=1),
or haloperidol (n=1) as their secondary antipsychotic.
One additional APM participant taking zuclopenthixol
decanoate and olanzapine was withdrawn from the study
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Table 2. Baseline Antipsychotic Profile of Treatment Groups
Monotherapy (N=18)

Polypharmacy (N=17)

Antipsychotic Class n % n %
Atypical antipsychotic
Primary 16 94 12 67
Secondary 10 59 1 61
Typical antipsychotic
Primary 1 6 6 33
Secondary 7 41 7 39
Primary ~ Secondary  Primary  Secondary
Specific antipsychotic n % n % n % n %
Atypical
Clozapine 8 471 0 0 7 389 0 0
Quetiapine 5 294 3 176 1 56 3 167
Olanzapine 2 118 2 1.8 2 111 6 333
Risperidone 1 59 5 294 2 111 2 111
Typical
Flupenthixol decanoate 0 0 0 0 1 56 0 0
Haloperidol decanoate 0 0 0 0 1 56 0 0
Haloperidol 0 0 6 353 0 0 2 111
Fluphenazine decanoate 0 0 0 0 2 111 0 0
Pipotiazine palmitate 1 59 0 0 0 0 0 0
Zuclopenthixol decanoate 0 0 0 0 1 56 0 0
Perphenazine 0 0 0 0 1 56 0 0
Methotrimeprazine 0 0 0 0 0 0 2 111
Loxapine 0 0 1 59 0 0 3 167

(week 6 [day 35]) due to a protocol deviation (withdrawal of
consent).

In the APP group, 1 participant taking clozapine and
olanzapine was withdrawn from the study by the investigator
(week 9 [day 50]) due to a protocol deviation (abscondment),
and 1 participant taking olanzapine and haloperidol withdrew for
clinical worsening (ie, increased sleep disturbance, week 3 [day
10]). The dropout participants in both groups were all male and
between the ages of 26 and 51 years.

Primary Outcome: BPRS Total Score

Brief Psychiatric Rating Scale total scores for the 2 study
groups are summarized in Table 3. As can be observed (Figure
1), the greatest difference in BPRS mean total scores was observed
at week 1 (baseline), although this was not significant (P=.17).
In line with this finding, though, the rate of decline in BPRS
total scores during the early phase (weeks 1-4) was significantly
greater in the APP group versus the APM group (P=.02). In the
late phase (weeks 4-12), rate of change did not differ across study
groups (P=.77).

Secondary Outcomes and Side Effects

Brief Psychiatric Rating Scale subscale scores (Thinking
Disorder, Withdrawal/Retardation, Anxiety/Depression,
Hostility/Suspiciousness, and Activation) were also analyzed.
There were no significant differences in the baseline scores or
in the magnitude of decline in Thinking Disorder and Hostility/
Suspiciousness. Activation scores were higher in the APP group at
baseline (week 1) when compared with the APM group (P=.02).
Again, in keeping with higher total BPRS scores in the APP group
at week 1, rate of decline during weeks 1-4 was greater in these
individuals for Anxiety/Depression (P=.04) and Withdrawal/
Retardation (P<.0001), while marginally greater for Thinking
Disorder (P=.06). No other significant differences were found

for subscale scores, including rate of change in the Tate
phase.

Using Fisher exact test, we found the groups were
comparable on CGI-Severity scores at weeks 4 (P=.36)
and 12 (P=.59) compared to baseline. Similarly, Student
t tests demonstrated similarity between the 2 groups in
terms of CGI-Improvement scores at weeks 4 (P=.52)
and 12 (P=.35) (Table 4).

Regarding side effects, there were no group
differences at baseline or during the early (P=.39) or late
(P=.31) phases for SAS total scores. This was also the
case when the 2 groups were compared on item 8 (overall
severity) of the AIMS where no abnormal movements
were recorded in 88% of the assessments (n=244) and
item 4 (global score) of the BAS where no akathisia was
recorded in 82% of the assessments (n=249).

The aforementioned findings remained when
sensitivity analyses were conducted for each of the
outcome measures.

DISCUSSION

To our knowledge, this 12-week (77-day) study is the
first trial using a prospective, double-blind, placebo-
controlled design to investigate reducing APP to APM.
Subjects were randomly assigned and not matched,
although there were no differences in terms of age,
gender, or baseline clinical scores (BPRS and CGI).
Overall, the majority of participants tolerated the switch
to APM without clinical worsening; indeed, the low all-
cause discontinuation noted in this study captures this
finding. Of note, in this particular investigation, those
who remained on APP actually underwent a decrease
in BPRS total scores that translated to a significant
difference in rate of change when compared to those
switched to APM. This was also seen in BPRS subscale
scores, specifically Anxiety/Depression and Withdrawal/
Retardation; however, this difference disappeared during
weeks 4-12. That this greater decrease in BPRS scores
during weeks 1-4 could be interpreted as APP’s clinical
superiority must be viewed with caution for several
reasons. Those in the APP group (vs the APM group)
had a higher BPRS total score (35.7 vs 32.9) and a higher
CGI score (4.3 vs 3.7) at week 1, albeit nonsignificant.
In addition, the magnitude of decrease was in the range
of only 2 points, which amounts to a reduction in BPRS
total score of approximately 5% and possibly reflects
regression to the mean.

It does warrant comment that 4 individuals in the
APM group withdrew for reasons related to clinical
worsening, compared to 1 in the APP group. All 4
dropouts withdrew within the first 32 days, suggesting
that those who will not do well with a switch to APM
are likely to declare themselves in the first weeks after
the change has been made. This difference between the
APP and APM groups early in treatment also calls into
question the study’s design, which introduced the switch
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Table 3. Comparison of Antipsychotic Polypharmacy Versus Monotherapy on
Brief Psychiatric Rating Scale (BPRS) 18-Item Scores

Weeks 1-4 Weeks 4-12
(Days 1-21) (Days 21-77)
Week 1 Change During Week 4 Change During
BPRS Score (Day 1) Early Interval (Day 21) Late Interval
Total
Estimate -4.42 1.35 -0.17 -0.06
SE 3.13 0.56 3.31 0.22
95% Cl (-10.791t0 1.95)  (0.24 to 2.46) (-6.70t0 6.36)  (-0.49 t0 0.36)
Pvalue 17 .02 .96 77
Thinking disorder
Estimate -2.39 -0.56 -0.5 -0.07
SE 2.06 0.3 2.14 0.12
95% Cl (-6.57t01.80) (-0.03t01.15) (-4.71t03.72) (-0.30t00.16)
Pvalue 25 .06 81 .55
Withdrawal/retardation
Estimate -3.1 0.99 0.2 -0.11
SE 124 0.22 1.31 0.08
95% Cl (-5.63t0—-0.59) (0.56to 1.42) (-2.37t02.78)  (-0.30t0 0.05)
Pvalue .02 <.0001 .88 a7
Anxiety/depression
Estimate -1.31 0.53 0.18 0.03
SE 0.86 0.26 0.99 0.1
95% Cl (-3.06 t0 0.45) (0.02t01.04) (-1.78t02.14) (-0.16t00.23)
Pvalue 14 .04 .86 75
Hostility/suspiciousness
Estimate -0.73 0.21 -0.05 -0.02
SE 0.94 0.21 1.03 0.08
95% Cl (-2.65t01.18)  (-0.21t00.63) (-2.07t01.98) (-0.18t00.15)
Pvalue 44 32 .96 .85
Activation
Estimate -0.96 0.27 -0.12 -0.01
SE 0.37 0.17 0.53 0.07
95% Cl (-1.72t0-0.21)  (-0.07t00.61) (-1.17t00.93) (-0.15t00.13)
Pvalue .01 12 .82 .89

Figure 1. Change in Total Brief Psychiatric Rating Scale (BPRS) Score During
12 Weeks for Antipsychotic Polypharmacy Versus Monotherapy
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to APM through abrupt discontinuation of the secondary antipsychotic, as
compared to a crossover and gradual tapering approach that often takes place
in clinical practice.*” While a meta-analysis failed to substantiate differences
between the 2 switching strategies in longer-term outcome,*® there is evidence
that increased adverse effects can occur with abrupt switching.** This could
reflect either withdrawal symptoms in conjunction with antipsychotic
discontinuation®® or possible symptom exacerbation following withdrawal
of the second antipsychotic. Unfortunately, we did not include a more global
side-effect scale, such as the Udvalg for Kliniske Unders¢gelser,*® which might

have allowed this question to be examined
more closely. It is worth pointing out that all
4 subjects in the APM group withdrawn for
clinical worsening were taking clozapine as
the primary antipsychotic, with the caveat
that clozapine represented the primary
antipsychotic in almost 40% of this sample
(Table 2). This does raise the possibility
that a specific clinical subpopulation,
ie, “ultraresistant” or clozapine partial
responders,*’ is more vulnerable, which is
in line with recent reviews**34 concluding
that the value of clozapine augmentation
cannot be dismissed categorically.

Notwithstanding those who were
withdrawn, no significant differences
between the 2 groups were identified on
the basis of CGI-Severity or -Improvement
scores at either week 4 or 12. Also
noteworthy is that, while the study design
allowed for flexible dose titration of the
first antipsychotic by the treating physician,
most physicians did not exercise this option,
suggesting that more often than not, subjects
could be maintained on APM without
upward dose titration to accommodate
the discontinuation of the secondary
antipsychotic.

Our data are consistent with those from
2 previous studies’”?® in which patients
transitioned from APP to APM. The first?
represents a 6-month open-label study of
47 patients with schizophrenia who were
converted from >2 antipsychotic drugs
to APM. Clinical Global Impressions and
Global Assessment of Functioning scores
remained unchanged, and APM was
achieved in 75% of subjects with no clinical
worsening. However, this study was limited
by the absence of random assignment and
a lack of clinical rating scales beyond the
CGI; furthermore, the majority of patients
were receiving first-generation antipsychotic
drugs, with no patients taking clozapine,
which is at odds with current patterns of
antipsychotic use.! The second study?®®
addressed a similar question in a single-
blind manner involving 114 patients
assigned to continue 2 antipsychotics or
discontinue 1 agent as part of a design
that followed individuals for 6 months.
Antipsychotic monotherapy was achieved in
69% of subjects with no clinical worsening,
as measured by Positive and Negative
Syndrome Scale scores and improvement
in side effects such as weight; however, the
primary outcome measure, time to all-cause

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 77:1, January 2016

PSYCHIATRIST.COM = e18



Borlido et al

Table 4. Comparison of Treatment Groups on Clinical Global

Impressions-Severity of lliness (CGI-S) and CGl-Improvement (CGI-I)

Scores (weeks 4 and 12)

CGl-S
No
Worse Change  Improved Total CGIHl

Group n % n % n % n % P* Mean PP
Week 4 vs 1 .36 .52

Polypharmacy 0 0 7 438 9 563 16 100 3.60

Monotherapy 2 133 7 467 6 400 15 100 3.80

Total 2 65 14 452 15 484 31 100
Week 12 vs 1 .59 35

Polypharmacy 1 6.7 5 333 9 600 15 100 3.93

Monotherapy 3 23.1 3 231 7 538 13 100 3.69

trial would be taking the same primary medication
and comparable concomitant medications where
required. For practical reasons, it was not possible to
control for these variables; for example, by chance, 6
individuals in the monotherapy group were on depot
medication versus 1 in the polypharmacy group
(Table 2). Similarly, concomitant medications were
not matched between groups (Table 3).

The present findings suggest that a substantial
proportion of individuals with schizophrenia
receiving APP can be reduced to APM safely and

Total 4 143 8 286 16 57.1 28 100

without clinical deterioration. Our investigation

2Fisher exact test. PStudent t test.

found that 77% of individuals could be successfully

medication discontinuation, indicated APP to be superior
to APM. This study was limited by the absence of double-
blind assignment, meaning that subjects were aware of which
group they were assigned to, and allowed for a bias in this
regard.

While the present study minimized such biases through
a double-blind design, it is not without limitations. First,
the total number of participants was relatively small
(N=35), although the study was sufficiently powered to
show differences between APP and APM during the early
phase of treatment. Arguably, the 12-week follow-up period
used here may not be long enough to capture all of those
who would deteriorate as a function of a change in their
antipsychotics. For information in this regard, we turned
to the aforementioned studies*”*® that addressed this same
question, both of which utilized a 6-month follow-up
period. The first study?” reported that the average time to
deleterious effects was 10.3 weeks (median=238.0 weeks),
although such changes were recorded over the entire 6
months. The second investigation® found that, while most
of the recorded medication changes (eg, in response to
symptoms) occurred within 3 months, changes took place
for up to 5 months. Taken together, the data support trials
at least in the range of 6 months, while also agreeing that
most cases involving clinical worsening will occur within
the first 3 months. None of the reports, ours included, have
sufficiently distinguished the role of withdrawal-related side
effects in the clinical deterioration that some experience. On
the point of clinical deterioration, the present investigation
permitted treating physicians to increase the dose of the
primary antipsychotic in such circumstances, although,
in fact, they seldom did so. For the 5 cases (1 APP and 4
APM) who withdrew from the study as a result of clinical
worsening, the clinicians did not choose to increase the
dose. For the remaining participants who completed the
study, clinicians increased the doses in 4 cases (2 APP and
2 APM) during the study period. It is not entirely clear why,
but it leaves us unable to comment on whether upward
dose titration of the remaining antipsychotic can effectively
address clinical deterioration that may arise during a switch
from APP to APM. The issue of administered medication
also warrants comment. Ideally, all subjects entering the

transitioned to APM, in line with figures of 69% and
75% reported in 2 non-double-blind studies?”?
addressing this same question. Those who will show
worsening are most likely to do so within the first 2 to 3
months, and clinicians should be particularly vigilant during
this period. That said, any interpretation of these sorts of
studies must take into consideration the challenges faced
when balancing clinical reality against the optimal research
design. Routinely, such investigations must compromise on
methodological issues that include differences in primary and
secondary antipsychotics, doses, concomitant medications,
and other potential confounds (eg, caffeine, smoking).
Looking forward, numerous questions remain that can
guide future investigations; for example, are there predictors
of those who can benefit from APP or, conversely, will
do worse in its absence? Interestingly, all individuals in
this study who deteriorated were taking clozapine as the
primary antipsychotic, raising the possibility that APP
may be more effective in the so-called “ultraresistant”
population ie, clozapine partial responders. Disentangling
clinical deterioration from withdrawal-related side effects
has received very limited attention, despite the frequency
with which APP and switching occurs. Which strategies
are most effective in the face of clinical deterioration (eg,
reinstatement of the previous antipsychotic combination,
maintaining APM with dose increments) is unclear. What
is clear is that most individuals do not benefit from APP,
although it appears that a minority do. Only by better defining
this population are we likely to make inroads in reducing a
practice that is, for most, ineffective, costly, and associated
with higher antipsychotic dosing and increased side effects.™

Submitted: June 17, 2014; accepted December 19, 2014.

Drug names: clozapine (Clozaril, FazaClo, and others), haloperidol (Haldol),
loxapine (Adasuve), olanzapine (Zyprexa and others), quetiapine (Seroquel and
others), risperidone (Risperdal and others).

Potential conflicts of interest: Dr Remington has received grant/research
support from Canadian Diabetes Association, Canadian Institutes of Health
Research (CIHR), Medicure, Neurocrine Biosciences, and Novartis, and has
served as a consultant or speaker for Novartis, Laboratorios Farmaceuticos
Rovi, Synchroneuron, and Roche. Dr Graff-Guerrero has received grant/
research support from CIHR, US National Institutes of Health, US National
Institute of Mental Health, Ontario Mental Health Foundation (OMHF),
National Council of Science and Technology, and Ministry of Health and
Long-Term Care. Dr Daskalakis has received grant/research support from
OMHF, CIHR, Brain and Behavior Research Foundation, CAMH foundation,
and Temerty Family; has served on the advisory board for Hoffmann-La
Roche Limited and Merck; has received speaker support from Eli Lilly; and

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.

e19 m PSYCHIATRIST.COM

J Clin Psychiatry 77:1, January 2016



hasteceived research-and equipmentiin-kind
support through Brainsway Inc. Drs Wong and
Mamo, and Mss Borlido, Arenovich, and Hazra
report no potential conflicts.

Funding/support: This study was supported by a

14.

Switching From 2 Antipsychotics to 1 Antipsychotic

Ganguly'R,Katzan JA, Miller LS, etal’
Prevalence, trends, and factors associated with
antipsychotic polypharmacy among Medicaid-
eligible schizophrenia patients, 1998-2000.

J Clin Psychiatry. 2004;65(10):1377-1388.

32. OverallJE, Gorham DR.The Brief Psychiatric
Rating Scale. Psychol Rep.
1962;10(3):799-812.

33. Guy W. ECDEU Assessment Manual for
Psychopharmacology. Revised Edition.

grant through the Canadian Psychiatric Research  15. Pantelis C, Lambert TJ. Managing patients with Washington, DC: US Department of Health,
Foundation (CPRF) now referred to as Healthy “treatment-resistant” schizophrenia. Med J Aust. Education, and Welfare; 1976.
Minds. 2003;178(suppl):562-S66. 34. Barnes TR. A rating scale for drug-induced
Role of the sponsor: CPRF had no involvement in 16. Stahl SM. Antips_ychotic_poly_pharmacy;par'g 1 akathisia. BfJ Psychiatry.
study design, implementation, data analysis, or therapeuhc option or dirty little secret? J Clin 1989,154(5).672—676. )
interpretation of results for publication purposes Psychiatry. 1999;60(7):425-426. 35. Simpson GM, Angus JW. A rating scale for

" 17. Lochmann van Bennekom MW, Gijsman HJ, extrapyramidal side effects. Acta Psychiatr
REFERENCES Zitman FG. Antipsychotic polypharmacy in Scand suppl. 1970;212(5212):11-19.

psychotic disorders: a critical review of 36. Velligan DI, Wang M, Diamond P, et al.

1. The NICE Guidelines on Core Interventions in neurobiology, efficacy, tolerability and cost Relationships among subjective and
the Treatment and Management of effectiveness. J Psychopharmacol. objective measures of adherence to oral
Schizophrenia in Primary and Secondary Care 2013;27(4):327-336. antipsychotic medications. Psychiatr Serv.
(Update). The British Psychological Society and 18. Correll CU, Rummel-Kluge C, Corves C, et al. 2007;58(9):1187-1192.
the Royal College of Psychiatrists. NICE Web Antipsychotic combinations vs monotherapy in  37. Byerly M, Fisher R, Whatley K, et al. A
site. https://www.nice.org.uk/guidance/cg82. schizophrenia: a meta-analysis of randomized comparison of electronic monitoring vs
Updated February 2014. Accessed July 2012. controlled trials. Schizophr Bull. clinician rating of antipsychotic adherence

2. Optimal use recommendations for atypical 2009;35(2):443-457. in outpatients with schizophrenia. Psychiatry
antipsychotics: combination and high dose 19. Cipriani A, Boso M, Barbui C. Clozapine Res. 2005;133(2-3):129-133.
treatment. CADTH Web site. https://www. combined with different antipsychotic drugs 38. Bezlibnyk-Butler KZJJ, Procyshyn RM, Virani
cadth.ca/media/pdf/H0503_AAP_rec-report_e. for treatment resistant schizophrenia. Cochrane S. Clinical Handbook of Psychotropic Drugs.
pdf. Updated December 2011. Accessed July 10 Database Syst Rev. 2009;(3):CD006324. Boston, MA: Hogrefe Publishing; 2014.
2012. 20. BarbuiC, Signoretti A, Mulé S, et al. Does the 39. Bollini P, Pampallona S, Orza MJ, et al.

3. Hasan A, Falkai P, Wobrock T, et al; World addition of a second antipsychotic drug Antipsychotic drugs: is more worse? a meta-
Federation of Societies of Biological Psychiatry improve clozapine treatment? Schizophr Bull. analysis of the published randomized
(WFSBP) Task Force on Treatment Guidelines for 2009;35(2):458-468. control trials. Psychol Med.

Schizophrenia. World Federation of Societiesof ~ 21. Fleischhacker WW, Uchida H. Critical review of 1994;24(2):307-316.

Biological Psychiatry (WFSBP) Guidelines for antipsychotic polypharmacy in the treatment 40. Remington G. Antipsychotic dosing: still a
Biological Treatment of Schizophrenia, part 1: of schizophrenia. Int J Neuropsychopharmacol. work in progress. Am J Psychiatry.

update 2012 on the acute treatment of 2014;17(7):1083-1093. 2010;167(6):623-625.

schizophrenia and the management of 22. Optimal Use Report: A Systematic Review of 41. Wang CY, Xiang YT, Cai ZJ, et al; Risperidone
treatment resistance. World J Biol Psychiatry. Combination and High Dose Atypical Maintenance Treatment in Schizophrenia
2012;13(5):318-378. Antipsychotic Therapy in Patients With (RMTS) Investigators. Risperidone

4. Baandrup L, Serensen J, Lublin H, et al. Schizophrenia. Ottawa, Canada: Canadian maintenance treatment in schizophrenia: a
Association of antipsychotic polypharmacy Agency for Drugs and Technologies in Health; randomized, controlled trial. Am J Psychiatry.
with health service cost: a register-based cost 2011;1(1B):1-207. 2010;167(6):676-685.
analysis. Eur J Health Econ. 2012;13(3):355-363. 23. Barnes TR, Paton C. Antipsychotic 42. Buckley PF, Correll CU. Strategies for dosing

5. Zhu B, Ascher-Svanum H, Faries DE, et al. Cost of polypharmacy in schizophrenia: benefits and and switching antipsychotics for optimal
antipsychotic polypharmacy in the treatment risks. CNS Drugs. 2011;25(5):383-399. clinical management. J Clin Psychiatry.
of schizophrenia. BMC Psychiatry. 2008;8(1):19. 24, Pandurangi AK, Dalkilic A. Polypharmacy with 2008;69(suppl 1):4-17.

6. Gallego JA, Nielsen J, De Hert M, et al. Safety second-generation antipsychotics: a review of 43. Remington G, Seeman P, Shammi C, et al.
and tolerability of antipsychotic polypharmacy. evidence. J Psychiatr Pract. 2008;14(6):345-367. “Extended” antipsychotic dosing: rationale
Expert Opin Drug Saf. 2012;11(4):527-542. 25. Freudenreich O, Goff DC. Antipsychotic and pilot data. J Clin Psychopharmacol.

7. Gallego JA, Bonetti J, Zhang J, et al. Prevalence combination therapy in schizophrenia: a review 2005;25(6):611-613.
and correlates of antipsychotic polypharmacy: of efficacy and risks of current combinations. 44, Kinon BJ, Basson BR, Gilmore JA, et al.

a systematic review and meta-regression of Acta Psychiatr Scand. 2002;106(5):323-330. Strategies for switching from conventional
global and regional trends from the 1970s to 26. Schumacher JE, Makela EH, Griffin HR. Multiple antipsychotic drugs or risperidone to
2009. Schizophr Res. 2012;138(1):18-28. antipsychotic medication prescribing patterns. olanzapine. J Clin Psychiatry.

8. Carnahan RM, Lund BC, Perry PJ, et al. Increased Ann Pharmacother. 2003;37(7-8):951-955. 2000;61(11):833-840.
risk of extrapyramidal side-effect treatment 27. SuzukiT, Uchida H, Tanaka KF, et al. Revising 45. Buckley PF. Introduction: the art and science
associated with atypical antipsychotic polypharmacy to a single antipsychotic of switching antipsychotic medications.
polytherapy. Acta Psychiatr Scand. regimen for patients with chronic J Clin Psychiatry. 2007;68(suppl 6):4.
2006;113(2):135-141. schizophrenia. Int J Neuropsychopharmacol. 46. Lingjaerde O, Ahlfors UG, Bech P, et al. The

9. Joukamaa M, Helidvaara M, Knekt P, et al. 2004;7(2):133-142. UKU side effect rating scale: a new
Schizophrenia, neuroleptic medication and 28. Essock SM, Schooler NR, Stroup TS, et al; comprehensive rating scale for psychotropic
mortality. BrJ Psychiatry. 2006;188(2):122-127. Schizophrenia Trials Network. Effectiveness of drugs and a cross-sectional study of side

10. Naber D, Holzbach R, Perro C, et al. Clinical switching from antipsychotic polypharmacy to effects in neuroleptic-treated patients. Acta
management of clozapine patients in relation monotherapy. Am J Psychiatry. Psychiatr Scand suppl. 1987;334(s334):1-100.
to efficacy and side-effects. Br J Psychiatry 2011;168(7):702-708. 47. Mouaffak F, Tranulis C, Gourevitch R, et al.
suppl. 1992;(17):54-59. 29. Applebaum PS, Grisso T. MacCAT-CR: MacArthur Augmentation strategies of clozapine with

11. Procyshyn RM, Honer WG, Wu TK, et al. Competence Assessment Tool for Clinical antipsychotics in the treatment of
Persistent antipsychotic polypharmacy and Research. Sarasota, FL: Professional Resource ultraresistant schizophrenia. Clin
excessive dosing in the community psychiatric Press; 2001. Neuropharmacol. 2006;29(1):28-33.
treatment setting: a review of medication 30. Remington G, Kwon J, Collins A, etal. The use of ~ 48. Taylor DM, Smith L, Gee SH, et al.
profiles in 435 Canadian outpatients. J Clin electronic monitoring (MEMS) to evaluate Augmentation of clozapine with a second
Psychiatry. 2010;71(5):566-573. antipsychotic compliance in outpatients with antipsychotic-a meta-analysis. Acta

12. Ito H, Koyama A, Higuchi T. Polypharmacy and schizophrenia. Schizophr Res. Psychiatr Scand. 2012;125(1):15-24.
excessive dosing: psychiatrists’ perceptions of 2007;90(1-3):229-237. 49. Porcelli S, Balzarro B, Serretti A. Clozapine
antipsychotic drug prescription. BrJ Psychiatry. 31. Sheehan DV, Lecrubier Y, Sheehan KH, et al. The resistance: augmentation strategies. Eur

2005;187(3):243-247.

13. Nielsen J, le Quach P,Emborg C, et al. 10-year
trends in the treatment and outcomes of
patients with first-episode schizophrenia. Acta
Psychiatr Scand. 2010;122(5):356-366.

Mini-International Neuropsychiatric Interview
(MINI): the development and validation of a
structured diagnostic psychiatric interview for
DSM-IV and ICD-10.J Clin Psychiatry.
1998;59(suppl 20):22-33, quiz 34-57.

Neuropsychopharmacol. 2012;22(3):165-182.

50. Godleski LS, Kerler R, Barber JW, et al.
Multiple versus single antipsychotic drug
treatment in chronic psychosis. J Nerv Ment
Dis. 1989;177(11):686-689.

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 77:1, January 2016 PSYCHIATRISTCOM = e20


https://www.nice.org.uk/guidance/cg82
https://www.cadth.ca/media/pdf/H0503_AAP_rec-report_e.pdf
https://www.cadth.ca/media/pdf/H0503_AAP_rec-report_e.pdf
https://www.cadth.ca/media/pdf/H0503_AAP_rec-report_e.pdf
http://dx.doi.org/10.3109/15622975.2012.696143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22834451&dopt=Abstract
http://dx.doi.org/10.1007/s10198-011-0308-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21452062&dopt=Abstract
http://dx.doi.org/10.1186/1471-244X-8-19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18394168&dopt=Abstract
http://dx.doi.org/10.1517/14740338.2012.683523
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22563628&dopt=Abstract
http://dx.doi.org/10.1016/j.schres.2012.03.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22534420&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0447.2005.00589.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16423165&dopt=Abstract
http://dx.doi.org/10.1192/bjp.188.2.122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16449697&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1358128&dopt=Abstract
http://dx.doi.org/10.4088/JCP.08m04912gre
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20361903&dopt=Abstract
http://dx.doi.org/10.1192/bjp.187.3.243
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16135861&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0447.2010.01576.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20528803&dopt=Abstract
http://dx.doi.org/10.4088/JCP.v65n1013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15491242&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12720525&dopt=Abstract
http://dx.doi.org/10.4088/JCP.v60n0701
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10453794&dopt=Abstract
http://dx.doi.org/10.1177/0269881113477709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23413275&dopt=Abstract
http://dx.doi.org/10.1093/schbul/sbn018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18417466&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19588385&dopt=Abstract
http://dx.doi.org/10.1093/schbul/sbn030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18436527&dopt=Abstract
http://dx.doi.org/10.1017/S1461145712000399
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22717078&dopt=Abstract
http://dx.doi.org/10.2165/11587810-000000000-00000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21476610&dopt=Abstract
http://dx.doi.org/10.1097/01.pra.0000341890.05383.45
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19057237&dopt=Abstract
http://dx.doi.org/10.1034/j.1600-0447.2002.01331.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12366465&dopt=Abstract
http://dx.doi.org/10.1345/aph.1C420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12841799&dopt=Abstract
http://dx.doi.org/10.1017/S1461145703004012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14741059&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2011.10060908
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21536693&dopt=Abstract
http://dx.doi.org/10.1016/j.schres.2006.11.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17208414&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9881538&dopt=Abstract
http://dx.doi.org/10.2466/pr0.1962.10.3.799
http://dx.doi.org/10.1192/bjp.154.5.672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2574607&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0447.1970.tb02066.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=4917967&dopt=Abstract
http://dx.doi.org/10.1176/ps.2007.58.9.1187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17766564&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2004.11.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15740989&dopt=Abstract
http://dx.doi.org/10.1017/S003329170002729X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7916157&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2010.10030302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20516160&dopt=Abstract
http://dx.doi.org/10.1176/appi.ajp.2009.09030358
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20231321&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18484804&dopt=Abstract
http://dx.doi.org/10.1097/01.jcp.0000185341.55096.65
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16282851&dopt=Abstract
http://dx.doi.org/10.4088/JCP.v61n1105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11105736&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17650052&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0447.1987.tb10566.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2887090&dopt=Abstract
http://dx.doi.org/10.1097/00002826-200601000-00009
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16518132&dopt=Abstract
http://dx.doi.org/10.1111/j.1600-0447.2011.01792.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22077319&dopt=Abstract
http://dx.doi.org/10.1016/j.euroneuro.2011.08.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21906915&dopt=Abstract
http://dx.doi.org/10.1097/00005053-198911000-00005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2572675&dopt=Abstract

