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Preface

To the best of my knowledge, this might be the first comprehensive, clinically
oriented two-volume collection on the polypharmacy (co-administration of more
than one medication) or the use of multiple preparations to treat psychotic, cognitive,
mood and anxiety disorders. Despite the large number of psychotropic medications
currently available, effective management of mental disorders continues to be a
challenging task. Although monotherapy may be desirable, most patients require
combinations of two or more psychotropic drugs. Polypharmacy aims to address
different aspects of treatment resistance, especially insufficient response of positive
and negative symptoms, cognitive disturbances, affective comorbidity, obsessive-
compulsive syndromes and side-effects of antipsychotic agents. At the same time,
evidence based guidelines in support of polypharmacy and augmentative strategies
are scant.

This monograph is divided into four parts. Volume I contains two parts including
chapters that serve as an introduction and overview of conceptual issues. Key topics
include: a rational polypharmacy, receptor binding targets, drug interactions,
preclinical and clinical investigation in this field, dosing regimens, multiple medication
use in forensic psychiatry, a naturalistic trial, adjunctive strategies, and multiple
medication use for the treatment of somatic symptom disorders.

Volume II contains two parts including chapters that focus on antipsychotic
polypharmacy for schizophrenia; clinical practice in USA, Czech Republik, Ukraine,
and Italy; polypharmacy and associated phenomena; clozapine combinations; and
metabolic syndrome. The authors discuss combination therapy for bipolar disorder,
major depressive disorder, obsessive-compulsive syndromes in schizophrenia, and
potentially inappropriate medication use among elderly patients with dementia.
Finally, each volume includes an Appendix that contains ‘Annotated Bibliography
on Polypharmacy’ and ‘List of Psychotropic Medications’.

Since many of the contributors to this collection are internationally known
experts, they not only provide up-to-date state-of-the-art overviews, but also clarify
some of the ongoing controversies and future challenges and propose new insights
for future research. The contents of these volumes have been carefully planned,
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organized, and edited. Of course, despite the assistance provided by the contributors,
I alone remain responsible for the content of this monograph including any errors or
omissions.

Editing this book has been an exciting journey that brought several incredible
people into my life. First and foremost, I am grateful and thankful to all contributors
for their excellent cooperation. I wish to thank the entire staff, heads of departments,
and the medical director of the Shaar-Menashe Mental Health Center, Dr. Alexander
Grinshpoon, M.D, MHA, Ph.D, for their commitment, and support. Thanks to Peter
Butler and Dr. Martijn Roelandse, publishing editors, who did their utmost to pro-
mote this project. And of course, I would like to thank my lovely wife Stella for her
tolerance of me having my head stuck in my computer. Without her love, patience
and support I would not have completed this project.

I sincerely hope that this book will extend the knowledge in the complex field of
treatment of psychiatric disorders and will be of interest to a broad spectrum of
readers including psychiatrists, neurologists, neuroscientists, endocrinologists,
pharmacologists, general practitioners, geriatricians, graduate students, and health
care providers in the field of mental health.

Haifa Michael S. Ritsner
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Chapter 1

Antipsychotic Polypharmacy in Schizophrenia:
‘Secret Sauce or Wild Abandon?’

Peter F. Buckley

Abstract The treatment of schizophrenia has paradoxically become increasingly
complex with the greater availability and choice among antipsychotic medications.
At the same time, there is still substantial unmet need, as confirmed by recent large
pragmatic trials in schizophrenia, which provides the therapeutic context for antip-
sychotic polypharmacy. For patients and clinicians, then, the question of “why and
when do I combine medications?” is now very challenging. All available evidence
suggests that antipsychotic polypharmacy is common in clinical practice.
Additionally, it is a topic of enduring interest among clinicians who are always
eager to understand the information contributing to key therapeutic strategies. This
chapter will provide a current appraisal of the extant evidence-base that informs the
daily decision making process that is the clinician’s dilemma: how should I use
antipsychotic polypharmacy to its best advantage in my practice? The chapter will
also critically evaluate the extent to which polypharmacy truly impacts tolerability
considerations in treating schizophrenia.

Abbreviations

AP Antipsychotic polypharmacy

CATIE Clinical Antipsychotic Trials of Intervention Effectiveness
EPS Extrapyramidal side effects

FGA First generation antipsychotic

NT Neurotransmitters

PRN Pro re nata

SGA Second general antipsychotic

P.F. Buckley, M.D. (><)

Department of Psychiatry and Health Behavior, Medical College of Georgia,
Georgia Health Sciences University, Augusta, GA, USA

e-mail: pbuckley @georgiahealth.edu

M.S. Ritsner (ed.), Polypharmacy in Psychiatry Practice, Volume II: 3
Use of Polypharmacy in the “Real World”, DOI 10.1007/978-94-007-5799-8_1,
© Springer Science+Business Media Dordrecht 2013



4 PF. Buckley
1.1 Introduction

Few aspects, if any, of the psychopharmacology of schizophrenia draw more skepticism
and negative attention than the practice of antipsychotic polypharmacy (AP). This is
certainly not surprising, although perhaps the extent of clamor is disproportionate given
the prevalence of AP —in the sense that most of us practice polypharmacy in some of our
patients and yet we still decry the practice publically [1-3].

Although always a topic of intense interest, this is particularly so now as services
curtail expenses on medications and also see to implement quality improvement
process — AP has been a target in both circumstances [4—6]. Notwithstanding these
considerations, the prevalence and extent of AP over time [7], in tandem with the
‘one-off” accounts of great patient successes that we regularly hear from our astute
clinician colleagues (vide infra), suggest that there is some merit — sometime, some-
how, some circumstances — to this practice. While the latter argument may appear
contrarian, more recent evidence is supportive of this commonplace practice. An
influential meta-analysis [8] panning some 20 years of psychopharmacology reports
a modest beneficial effect of AP. A more recent 6-month randomized trial with a
comparable naturalistic follow-up period showed similar symptomatic outcomes
between AP and antipsychotic monotherapy [9]. An accompanying editorial asks
the question of the day “When is polypharmacy an advantage?” [2].

This chapter, appearing as one of many among a compendium solely dedicated
to this vexing issue, will succinctly review the rationale(s) for AP. Since the topic of
AP is given such comprehensive coverage in this book, an attempt is made in this
chapter to minimize overlap with other contributions. To that end, aspects of preva-
lence and clinical impact of AP are well-covered in other chapters.

1.2 Why Do We Practice Antipsychotic Polypharmacy?

There are many and varied reasons why a clinician may resort to AP [10]. These are
highlighted in Table 1.1 and are discussed further below. As described in other
chapters, foremost among the reasons for AP is the failure of all our current antip-
sychotics to achieve the kind of superior therapeutic responses that our patients and
we, as clinicians, expect. Lieberman and Stroup [11] provide a sobering account of
the U.S. federal study CATIE (Clinical Antipsychotic Trials of Intervention
Effectiveness) which, inter alia, showed overall comparability in outcomes across a
broad range of drugs. Moreover, many patients discontinued medications altogether
or moved on to the next phase of the study, thus displaying a high degree of customer
dissatisfaction with current medications. It might be considered that the advent of
second generation antipsychotics (SGAs) in long-acting injectable formulations
might provide an added therapeutic advantage, thus lessening the need to resort to
AP for either failed monotherapy and/or medication non-adherence. This does not
appear to be the case and there is some data toward the opposite [12]. Thus, a
sustained need exists and this continues to propel AP as a reasonable therapeutic
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Table 1.1 Rationale for antipsychotic polypharmacy in schizophrenia

Pharmacodynamics Targeting different receptors
Boosting receptor blockade
Use of different formulations in combination
Prolong metabolism of primary agent
Selective receptor target fine tuning agonist
— antagonist effects
Efficacy-related Boost overall response
Target residual symptoms
Target different symptoms
Prevent relapse
“Don’t rock the boat”
Sustained-suspended AP due to aborted
switching (“Psychopharmacologic
purgatory”, P. Weiden, M.D.)

Tolerability-related Permit dose reduction of primary
antipsychotic
Less side-effect burden
Administrative ‘Forensic’

Practice service patterns
Pharmaceutical marketing

strategy. Moreover, it is plausible that the ‘raising of the bar’ by setting superior
treatment expectations of recovery might engender continued AP.

1.2.1 Pharmacodynamic Considerations

Clozapine, arguably one of the most effective antipsychotics available, has multiple
effects on neuroreceptors. Although how it works is still not known, this pleiomorphic
receptor profile is given strong consideration as a proposed mechanism of action.
Bernardo and colleagues [12] report a low extent of AP in patients on clozapine.
To the extent displayed by the receptor binding of the two (or sometimes three)
antipsychotic drugs that a clinician might choose for AP, this approach could ‘phar-
macodynamically mimic’ the profile of clozapine ... and perhaps thereupon approx-
imate toward its superior efficacy. It is perhaps noteworthy — in reverse argument —
that when AP is studied by drug class, there is a trend for less AP among patients
who are being treated with olanzapine [5, 13]. However, the converse argument that
AP is disproportionately highest among the most neuroreceptor selective of antip-
sychotics does not appear to hold true [12]. Yet, there is still some rationale for use
of AP to either target receptors that are relatively unaffected by the primary antipsy-
chotic and/or to boost a small effect on important target receptor. For example,
combining a first generation antipsychotic (FGA) with clozapine theoretically
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augments the low dopamine (D2) binding that characterizes clozapine [14]. This
might be advantageous — or it might disrupt clozapine’s ‘secret sauce’. Similarly,
adding aripiprazole with its partial agonism could prove to be beneficial in providing
‘soft touches’ of additional D2 antagonism to other antipsychotics of differing D2
antagonism [15]. The same applies to a whole host of other combinations, be they
FGA and SGA, SGA and FGA, or SGA and SGA, that might relate to dopamine as
well as other receptors. This approach opens up various permutations. Along those
lines, a glutamatergic antagonists without affinity for D2 receptors are being devel-
oped [16]. It is plausible that this approach might also be tried in AP.

There is also the instance of AP in relation to different formulations of antipsy-
chotic medications. It is not uncommon in clinical practice to on a long-acting
antipsychotic as well as an oral agent [12]. The oral agent may be the ‘preferred’
drug, with the long-acting drug also given to ensure medication adherence.

1.3 Efficacy-Related Reasons for Antipsychotic Polypharmacy

The rationale for pursuing AP to enhance overall efficacy has already been stated.
This is also the reason given by experienced clinicians, as exemplified below:

I have been in practice decades. I treat many schizophrenic patients. I think I try to correct
their neurotransmitters (NTs) when not functioning properly. I use one med. It works for a
while. Some symptoms return. This means the correction by one med has faded because of
tolerance or because of NTs dysfunction occurring elsewhere and not being impacted by the
one med (which has a limited number of NTs corrected). So I ADD ANOTHER med which
will impact NTs other than the first med. The patient gets better and stays better. (That is a
brief sample of my paradigm.) Of course it is more complicated than that but my experience
is LOW DOSE COMBOS ARE BETTER THAN HIGH DOSE MONOS.. .and to stop meds
because they fade effectiveness and relapse is to lose the benefit when you are half-way there
when targeting the new or refractory symptoms by treating other NTs with a new med
ADD-ON makes more sense and is more effective. I have reviewed all the combo studies and
am unimpressed especially from my experience — in fact, I think they hint to what I have
found. I think the resistance to “polypharmacy” is because the researchers cannot end up with
statistically significant findings. Thus monotherapy is a Procrustean Bed!!! But the findings
have welcome statistics — hooray! But my patients do not give a damn about that. If the meds
are doing what they want and need, they will take them and get and stay better....such is the
foxhole practice on the front lines — and it is LOW DOSE COMBOS ARE BETTER THAN
HIGH DOSE MONOS. To think the involved NTs (how many are there?) can be corrected by
one med is naive and unreasonable. (Sam Nigro, M.D., September 30, 2011)

Correll and colleagues [17] recently sampled the perceptions of doctors involved
in AP. While those who preferred AP shared similar attitudes toward AP of those
who used this strategy sparingly, they were likely to be of longer duration in clinical
practice and to have a specific AP preference. This latter point is important because
each clinician has his/her ‘favorite’ augmentation polypharmacy strategy and this
differs between clinicians. Additionally, the present evidence-base for augmentation
with AP does not preferentially endorse any individual agent and/or particular com-
bination, thus until recently, AP strategies have not been scientifically unsubstantiated
to any adequate extent [1]. This was in part due to the limited inferences from
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Table 1.2 The (predominant) use of naturalistic trials to study antipsychotic polypharmacy in
schizophrenia

Pros Cons
Permits individualized treatments Subject to multiple potential confounds
Results drive by clinician/patient choices ~ Lacks sufficient scientific rigor
Broad and representative patient Difficult to interpret
populations
Mirrors most closely clinical practice Response often inadequately measured
Flexibility Sample may have unappreciated local/site or
physician biases
Does not attempt to control for other Often small sample size (retrospective) studies
factors
Can support large observational studies Variable medication practices
Easier, less expensive, and quicker to Cannot address rationale for AP
conduct quantitative research
Resonates with clinician experiences Multiple AP combinations exhaust methodological

rigor to test each

naturalistic studies — the predominant research methodology in studying AP
(Table 1.2). However, Correll and colleagues [8] have synthesized all available
literature in a comprehensive meta-analysis of 19 studies that were of superior
methodology. In total, 1,229 patients were included in this meta-analysis. While the
results were markedly heterogeneous, overall they reported a superior effect — number
needed to treat of seven — favoring AP over antipsychotic monotherapy. They also
found their result: clozapine AP, short trial duration, polypharmacy occurring simul-
taneously (hard to disentangle from switching medications), and SGA-FGA combi-
nations. The study is of interest and, given the heterogeneity of included studies, its
findings are surprisingly robust. However, the long duration of observation, as well
as the inherent drawbacks of the meta-analytic strategy, should temper interpreta-
tions thereupon.

Essock and colleagues [9] report on a 6-month randomized trial of AP versus
antipsychotic monotherapy. The trial was complicated by high rates of discontinua-
tion early on in the switching phase. Nevertheless, during the 6-month follow-up the
symptomatic outcomes were similar. The authors interpreted the clinical significance
of their findings as supporting the rationale for transition from AP to monotherapy.
That rationale was further buttressed by their finding of almost double the amount
of weight gain among patients treated with AP.

The notion that AP can achieve selective benefits in discrete symptom domains
is intuitive but still likely implausible [1, 10, 18]. For example, it has been observed
that several SGAs have benefits in cognitive functioning and these appear to be
different between agents. However, these individual effects on cognitive perfor-
mance are so marginal that it seems implausible that combining two antipsychotics
would result in any clinically meaningful improvement in cognition [19]. Similarly,
the response of individual SGAs in treating negative symptoms of schizophrenia
has been underwhelming [20]. It is unlikely here, too, that two is better than one.
The evidence is not present.
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On balance, then, the clinical rationale for AP results on improving symptoms
overall and the evidence for this — aside from Correll meta-analysis — is (at best)
inconclusive. The dilemma is, however, that group differences, or lack thereof,
might obscure clinically meaningful individual differences. This is one of the lessons
learned from CATIE [11]. It is also the rationale behind the decision making of
astute clinicians (see above comments by Dr. Nigro).

1.4 Tolerability Considerations for Antipsychotic
Polypharmacy

If anything, the rationale of adding two antipsychotics in an effort to reduce side-
effects seems at first glance counter-intuitive. However, an elegant study by
Fleishhacker and colleagues [21] is illustrative of the principle. This group sought to
determine the merit of adding aripiprazole to clozapine. Clozapine is the most weight-
inducing among all antipsychotics, while aripiprazole is characterized by a relatively
low weight gain liability. In this study, adding aripiprazole allowed lower dose of
clozapine with a concomitant reduction in weight in the group receiving both drugs.
Henderson and colleagues [22] reported a similar effect when aripiprazole is added to
olanzapine. Conversely, adding olanzapine to clozapine would seem injudicious as it
could be ‘doubling up’ on the weight gain liabilities of both drugs. Similarly, adding
haloperidol to risperidone risks greater extrapyramidal side effects (EPS) liability. On
the other hand, adding haloperidol to quetiapine could potentially ‘redistribute’ the
antipsychotic side effect burden between EPS and obesity rather than risk greater
obesity at higher doses of quetiapine by monotherapy. Similar potential advantages
exist for other SGA-SGA and SGA-FGA permutations, though FGA-FGA combina-
tions appear sterile in this regard. Of course, such approaches are really predicated on
the individual patient liabilities to each drug’s side effects [3] and these are still highly
variable for any given patient. The risk of these combinations is important to evaluate
in each patient, especially since weight gain and metabolic liabilities might be cumu-
lative and they would contribute more to long term morbidity and premature mortality
[23]. In this regard, it is of interest to note that a recent pharmacovigilance study of all
forms of polypharmacy found that the greatest long term risk of death was associated
with concomitant use of benzodiazepines [24].

1.5 Administrative Considerations in Antipsychotic
Polypharmacy

In the United States, at least, the service delivery model favors a ‘don’t rock the
boat’ treatment modality. Patients are seen monthly — or less frequently — for brief
(15 min on average) medication checks. This practice pattern could predispose to
AP, in that clinicians sensing that a patient is not doing well enough might resort to
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adding ‘a little something else’ in favor of the more administratively demanding
strategy of changing to a new antipsychotic. Additionally, there is substantial turn-
over of psychiatrists in the U.S. public mental health system, such that AP might be
another preferred strategy which — once started — is sustained across successive
treating psychiatrists.

There is also substantial PRN use of antipsychotics in U.S. inpatient units.
Whether justified or not, antipsychotics are used as first-line treatments for aggres-
sive behavior [25]. This is another practice pattern that is likely to facilitate AP.

It is also plausible that pharmaceutical marketing practices might contribute to
AP. Indeed, antipsychotics have been used for a variety of non FDA-approved cir-
cumstances and this — combined with aggressive marketing strategies — could
potentiate AP. While there is concern that U.S. psychiatrists are disproportionately
vulnerable to conflicts of interest with pharmaceutical companies [26], there is no
direct evidence that this has influenced AP in either direction.

1.6 Concluding Remarks

AP is difficult to study and thereupon difficult to draw conclusions about.
Accordingly, this book should provide a very useful compendium of disparate infor-
mation for clinicians. It remains a ‘one patient at a time’ event whose origins are
poorly understood. In a revealing issue of The American Journal of Psychiatry that
was largely dedicated to polypharmacy, an editorial [2] and accompanying com-
mentary [3] both extol the need for selective research to clarify the rationale for AP
and to determine whether AP is indeed some ‘secret sauce’ or ‘wild abandon’.
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Chapter 2
Antipsychotic Polypharmacy in USA

Anand K. Pandurangi and John T. Vernon

Abstract Fifty-six million prescriptions were dispensed for antipsychotics in the
USA in 2010, at an estimated cost of $16.1 billion, and 90% of these were for atypical
antipsychotics (IMS Institute for Healthcare Informatics: The use of medicines in the
United States: review of 2010). Co-prescription of two (or more) antipsychotics or so-
called polypharmacy is estimated from 2 to >50% depending on the population sur-
veyed. Antipsychotic polypharmacy is of considerable importance from multiple
perspectives such as its sheer volume, quality and safety of care, and cost. There is
much variability in this practice based on age group, primary and co-morbid diagnoses,
practice setting, health insurance status, etc. A thorough understanding of the associ-
ated factors is necessary to know what drives and maintains polypharmacy practice

Psychiatric, pharmacological and systems-of-care factors separately or together
influence physician co-prescribing of two or more antipsychotics. Psychiatric fac-
tors include partial response to monotherapy, co-morbid psychiatric syndromes
including behavioral challenges, and adverse effects or intolerance of high dose
monotherapy, including but not limited to extra-pyramidal symptoms, metabolic
effects and sedation. Pharmacological factors include variable receptor effects and
pharmacokinetics. The third set of factors that sustains polypharmacy include
the need to produce rapid clinical response, pressures of managed care, patient
preferences and family concerns about specific symptoms and behaviors, the cross-
titration trap, and the need to obtain treatment adherence.
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This chapter describes the scope of antipsychotic polypharmacy in the USA in
different clinical settings, and why clinicians find it necessary to prescribe multiple
antipsychotics. We review the clinical and research evidence for and against
antipsychotic polypharmacy and its practice in USA, and discuss the challenges
confronting the patient, clinician, healthcare managers and policy makers. Cost of
polypharmacy and interventional studies to change or reduce the practice of polyp-
harmacy are also reviewed.

Antipsychotic polypharmacy will likely persist due to clinical necessity. Rather
than pursue prescriptive, prohibitive, and/or regulatory approaches to complex
patient management, it may be pragmatic to develop rational and cost-effective
polypharmacy guidelines, and encourage translational research that will assist clini-
cians in cost-effective, evidence-based practices while meeting the unique needs of
their patients.

Abbreviations

AAP  Atypical Antipsychotic

AP Antipsychotic

APM  Antipsychotic Monotherapy
APP  Antipsychotic Polypharmacy

2.1 Introduction

Antipsychotic polypharmacy (APP) is a common practice around the world. In the
USA such polypharmacy rates have been found to be around 2-7% in general
medical practices, around 15% in outpatient psychiatric settings, between 20 and
30% in schizophrenia patients, and >50% in the long term course of treatment
for patients with schizophrenia [2—7]. There is much variability in these rates.
Whereas data captured by cross sectional studies in large populations of patients
counting co-prescriptions at any one point in time reveal APP in the 10-25%
range, studies that examine how patients fare over a longitudinal course of treat-
ment such as 1- or 2-years, indicate that 30-50% of patients receive APP at some
point in this course. APP is by no means a novel phenomenon. In 1974, Sheppard
and Beyel [8] surveyed psychiatrists in New York, Pennsylvania, California, and
Texas and found APP was prevalent, and sometimes combinations of up to six
neuroleptics were used! Chlorpromazine-trifluperazine was the most common
combination.

The practice of APP has sustained despite the fact that various guidelines for the
treatment of Schizophrenia, and literature reviews of the evidence for and against
APP generally suggest that it should be a practice of last resort [9, 10]. The most
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significant factor sustaining APP appears to be the fact that antipsychotic mono-
therapy (APM) for schizophrenia has significant limitations [3, 11]. Treatment non-
response with monotherapies is estimated at up to 30%. American Psychiatric
Association (APA) practice guidelines from 2004 acknowledge that an additional
30% of patients have only partial response to APM [10]. In this context, APP is by
no means universally dismissed in the available literature. Polypharmacy is an
accepted practice in the treatment of chronic, complex and multifactorial disorders
such as hypertension, diabetes, epilepsy, etc [12]. Nor does APP inherently lead to
increased adverse effect burden. The latter is determined by the specific drugs and
doses [13]. The idea of rational APP has been put forward. Preskorn and Lacey [14]
describe criteria for so-called rational co-pharmacy to include the following: evi-
dence for benefit from combination therapy, evidence for improved efficacy over
monotherapy, equal or improved safety/tolerability compared to monotherapy, phar-
macokinetic/dynamic simplicity and minimal interactions, and combination of
drugs that do not antagonize each other or have completely overlapping mecha-
nisms of action. Used in an informed pharmacologic/pharmacokinetic fashion, there
may very well be benefits [4, 15]. However as Stahl [16] has observed such benefits
are not established in well controlled trials, and unlike polypharmacy in other medi-
cal disorders, it is not necessarily proved that the different receptor-binding profiles
of antipsychotic medications represent sufficiently distinct mechanisms of action.
Finally, in judging the appropriateness of APP, one has to keep in mind not just the
diagnostic indication or similarity in efficacy of the drugs being used, as the deter-
mining factors but also quality of daily life.

Thus any review of APP and the state-of-the-art needs to consider the limitations
of APM, potential benefits and side effects, evidence for and against APP, realities
of clinical practice, and cost — benefit of APP in a comprehensive and balanced
manner.

2.2 Prevalence of APP in the USA

There are numerous estimates of the practice of APP throughout the world. In the
United States, APP for patients with Schizophrenia is around 17% with a range
between 10 and 30% in most studies. In comparison, APP was estimated at some-
what higher rates in other countries, 30% in the United Kingdom, 46-90% in East
Asian countries, 25% in Spanish community practice and 45% in Spain’s hospitals
[17]. However, prevalence rates of APP in the USA vary from a low of 3% to as
much as 55% and this range is too wide to be of much use. Understandably APP
rates in general medical ambulatory practices are low and range between 0.04% to
about 3.7% [18, 19], while in psychiatry settings, the rates range from 7% in closely
monitored systems such as the Veterans Administration, between 20 and 30% in
community hospitals and practices, and >50% in long term facilities [2-7, 20, 21]
(Table 2.1).
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2.3 APP Rates in the Treatment of Children and Adolescents

Data is very sparse on how much APP is prevalent in children and adolescents and if
the reasons for APP are the same as in adults. Available studies are mostly restricted
to Medicaid populations — in USA Medicaid is a form of public health insurance for
the poor, and show APP rates of 7-8%. Diagnosis of any psychoses including schizo-
phrenia, co-pharmacy with a mood stabilizer or antidepressant, and Foster care
placement for more than 30 days are most associated with APP [30, 31].

2.4 Current Practice Guidelines and Adherence

The Texas Medication Algorithm project was initiated in 1995 to develop an algo-
rithm for using a standardized systematic approach to psychopharmacology for
treatment of Schizophrenia, Bipolar I Disorder and Major Depressive Disorder
based on expert consensus. The TMAP update from April 2008 [9] advises that
three antipsychotic monotherapy trials (including clozapine) should be completed
before attempting APP, namely augmenting clozapine with another antipsychotic.
If polypharmacy with clozapine is not successful, TMAP recommends returning to
antipsychotic monotherapy before resorting to atypical APP or combination of
atypical and typical APP. The American Psychiatric Association Guidelines from
2004 [10] conclude that there is no significant evidence for improved outcomes with
APP, with the possible exception of augmentation of clozapine. However trial of
APP was still mentioned as a treatment option for some patients with treatment
resistant illness.

Whereas guidelines are developed with much thought and effort, they are of lim-
ited value unless they address ground realities, and practitioners are trained in their
use, and embrace them. Adherence to guidelines is variable. For example, many devia-
tions are noted from PORT [32] and APA Guidelines [10] for management of schizo-
phrenia, such as infrequent use of depot antipsychotic medications, underutilization of
clozapine, underdosing or overdosing of SGA, and 16% APP prior to exhausting other
recommended options [33]. The Joint Commission for Accreditation of Healthcare
Organizations (TJC) is concerned about such deviations and now includes the use of
APP in its core psychiatric measure for assessment of quality of care [34].

All guidelines recommend the use of clozapine as “third line” treatment in
schizophrenia, however it is estimated only 25% of eligible patients receive a trial
of clozapine. The APA estimates only 7% of schizophrenia patients receive clozapine
and the national rate within the Veterans Administration was only 2.7%. Further, as
more atypicals have become available there may be a gradual decline in clozapine
utilization [19]. Likewise, all the guidelines allow for polypharmacy to augment
clozapine. However, despite the evidence favoring this, numerous authors have
found clozapine to be used minimally in polypharmacy [5]. Thus, ironically, one of
the few APP interventions with evidence appears to be underutilized, again pointing
to a need for training practitioners in the use of guidelines.
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Adherence to guidelines tends to be mediocre for various reasons. For one,
numerous guidelines exist and they are not fully consistent with each other. None
take into consideration the real world challenges and constraints physicians face
[35]. Guidelines derive from studies that exclude typical patients seen in practices
(floridly psychotic, co-morbid psychiatric and medical disorders, suicidal, aggres-
sive, etc.). While a systematic algorithmic approach to pharmacotherapy may maxi-
mize the possibility of eventually matching a patient with an effective medication,
this process can be excruciating for patients, families, and physicians. Establishing
treatment failure with adequate monotherapy could take as long as 16 weeks.

2.5 Factors Associated with APP

A variety of factors are associated with APP. Individual-specific factors include
diagnosis of schizophrenia, alcohol and substance abuse, and more severe illness.
Biancosino [36] found that history of prior APP is a reliable predictor of future
APP. Group factors may include younger age especially 18-34 years, ethnic
groups such as Black, Hispanic and Asians, facility/institutional placement, free-
standing psychiatry hospitals, and presence of multiple psychiatric co-morbidities
[4, 5, 16, 28, 37]. Some medications such as quetiapine are somewhat more asso-
ciated with being part of the APP than others such as olanzapine [2, 25]. There is
also geographic variation with California having higher rates and states such as
Wyoming with lower rates [4, 5]. Most frequent combinations used in APP are (i)
aripiprazole and quetiapine, followed by (ii) risperidone and quetiapine, (iii) aripi-
prazole and risperidone, (iv) risperidone and olanzapine, and (v) quetiapine and
olanzapine.

Newer agents: There is as yet no literature on APP involving the newer agents
such as paliperidone, iloperidone, asenapine, and lurasidone. Since their pharmaco-
logic profiles are mostly similar to existing atypicals, no major new benefit is to be
expected from using them in APP. One can however expect APP involving these
agents will gradually increase as their usage increases.

Interestingly, reasons documented for discontinuation of APP are the same as
those for APM, namely lack of improvement, intolerable side effects, and non-
adherence, and thus APP tends to become less prevalent by the time of discharge
from long term care. Despite this, in nearly half the patients APP is in-fact continued,
resulting in the high rates of 50-60% noted in longitudinal studies.

2.6 Factors Associated with Less APP

It is worth looking at what factors discourage polypharmacy or are not associated
with it as much. Lower rates of APP are found in areas with increased awareness of
national/local guidelines, more participation in local educational activities and
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research among doctors, and lower perception of an overwhelming work load and
time pressures among nurses. It has also been found that patients begun on typical
antipsychotics and/or receiving smaller doses of an antipsychotic seem less vulner-
able to APP [38, 39]. However, it is not known if this is due to socio-economic fac-
tors, patient preferences or lesser severity of illness. Such patients also become
more non-compliant during the course of treatment, again for reasons not known but
could include improvement, discomfort with being on medications for too long,
side effects, etc. Lower rates are also seen in certain geographic locations and insti-
tutions such as correctional facilities. Again the reasons for this are not known. We
can speculate less availability of medications, less promotion by Pharma, limited
resources and, providers who may not be comfortable practicing more aggressive
pharmacotherapy, such as general physicians and nurse providers may be relevant.

2.7 Patterns of Polypharmacy

Various practicing patterns may be recognized with APP: (i) patient is typically
started on monotherapy and quickly acquires a second medication, often due to lack
of rapid response, occurrence of a side effect, and/or pressures of the Managed Care
system, (ii) another avenue to APP is the common practice of starting the second AP
with the intent of transitioning from one AP to another AP. However, rather than
being a transitional phenomenon, APP continues as a maintenance strategy. This is
referred to as the cross-titration trap, (iii) another common source of APP is the
practice of using “as needed” (PRN) medication often used in hospitals and group
facilities [40], (iv) Another form of APP occurs in the course of longitudinal care,
when a physician targets non-psychotic symptom clusters with a second antipsy-
chotic. For example, for symptoms such as insomnia, agitation, irritability/aggres-
sion, anxiety or depression, once the physician believes the optimum or maximum
benefit from the first medication has been obtained, or that any further increase in
dose will likely increase in side effects, he/she adds the second antipsychotic with
the hope/belief that the second antipsychotic is more suitable than the primary
antipsychotic for such symptoms and more rational than a symptomatic agent such
as sedative-hypnotic or antidepressant, (v) APP of an oral AP and a long acting
injection of an AP is yet another pattern. In this, the physician is either unsure of
compliance with the oral AP and uses the LAI as an adjunct and more reliable for-
mulation, or wishes to obtain sustained antipsychotic effects with the LAI, and more
immediate daily effects from the oral formulation. While these goals could be
achieved with oral and LAI formulation of the same AP, such as haloperidol,
fluphenazine, risperidone, olanzapine and paliperidone, with other AP medications
LAI formulations are not available.

Despite the pattern described in item 4 above, polypharmacy in treatment of
schizophrenia is not limited to antipsychotics. Using data from SDI Physician Drug
and Diagnosis Audit database, May 2009 through April 2010, consisting of a survey
of 3,200 practitioners from various specialties, Dussias and Citrome [7] found one



2 Antipsychotic Polypharmacy in USA 19

medication was used in 53% of visits, two medications were used in 29% of visits,
and three or more medications were used in 18% of visits. Of medication regimens
that involved antipsychotic treatments (97%), APM was used in 56%. Antipsychotic
medications were augmented by an antidepressant medication in 20% of the regimens.
Lithium and antiepileptic augmentation occurred in 15% of regimens, anti-anxiety
medications (unspecified classes) were used to augment antipsychotics in 7% of
regimens and anticholinergic augmenting agents were used in 6% of regimens.
It should be noted here that not only is evidence for APP limited, evidence from
RCTs is minimal for augmentation of antipsychotic agents with lithium and anti-
convulsants such as valproate and lamotrigine.

2.8 Reasons for APP

Choice of antipsychotic polypharmacy is generally thought to be informed by a
complex interplay among psychopharmacologic theory, physician prescribing atti-
tudes, and socio-cultural context including issues surrounding systems of care. This
is no exception in the United States. The better known reasons for APP were men-
tioned above in outlining the practice patterns that lead to APP, including APM
failure, cross titration trap, attempt to reduce or avoid adverse effects from high
dose APM, and consequently improving adherence [3]. Physician interviews
confirm the biggest reason for APP is the need to further reduce positive symptoms.
For example, in a study conducted in 1999-2000 at two Veterans Administration
Medical Centers, reported by Sernyak [41] 61% of the responders mentioned this as
a reason. Other reasons included improving negative symptoms (20%), need to
decrease dose/amount of primary antipsychotic (9%), and need to reduce extrapyra-
midal symptoms (5%). Failure of APM was cited in 65% of patients and cross-
titration was cited in 39% of patients. Only 46% of the cross-titration patients
actually completed switch back to APM within a year. In another survey of psychi-
atric medical providers conducted at Zucker Hillside Hospital in New York between
2006 and 2007, justifications for APP were generally appropriate, and involved
cross titration, failure of clozapine trial, evidence from positive controlled trials, and
patient inability to tolerate clozapine [38].

We discuss below both the well recognized reasons as well as others to provide
a more comprehensive list for APP.

1. Lack of response or partial response [3]: As noted earlier most studies docu-
ment 30% non-response to antipsychotic monotherapy, and another 30% have
partial response. The clinician may appropriately attempt to enhance the
response of his/her patient through APP. To achieve the improved efficacy:

To achieve the enhanced efficacy, the physician may combine medications
that have different receptor-binding profiles to take advantage of potential for
multiple mechanisms for treating psychosis and widen the scope of benefits.
Surveys of antipsychotic polypharmacy in the United States would seem to
reflect practitioner consensus that there must be at least some non-overlapping
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antipsychotic effects/mechanisms of different antipsychotic medications.
Clozapine and quetiapine with their lower affinity for D2 receptor blockade are
theorized to benefit by combining with an agent with higher D2 affinity [3,
42-44]. The literature provides some support to this approach, mostly to aug-
menting clozapine and there are fewer studies to support quetiapine although
there are case series and case reports. There are also negative trials [44]. The
limited evidence in support of APP from randomized controlled trials favors
combination of clozapine with risperidone or amisulpride/sulpride. However, in
the United States, as we have observed earlier, clozapine tends to be underused
despite the best-practice guidelines for its use as both monotherapy and combi-
nation therapy in patients with treatment resistant schizophrenia. Given the low
rates of clozapine use and the lack of availability of amisulpiride/sulpiride in
the United States, it seems that much APP in the United States is based on a
rationale that does not have the current backing of controlled trials. Interestingly,
despite the low rate of clozapine use in clinical practice in the USA, research
into APP has centered on augmentation of clozapine. This is reflected in the
preponderance of studies from USA examining addition of risperidone to clo-
zapine in APP.

A meta-analysis by Goodwin et al. [44] showed small positive effect of
antipsychotic combination but the effect limited to studies that began with
combination dosing, involved clozapine, and involved treatment longer than
10 weeks. Randomized clinical trials in which risperidone or amisulpiride/
sulpiride were used to augment clozapine have produced mixed results [3, 6, 7,
18]. Beyond controlled trials, there is an extensive case report literature for
both clozapine and non-clozapine APP but not surprisingly suffers from
numerous limitations, particularly the absence of the ABA design [3, 45]. This
leaves doubt as to whether any improvement noted in these reports is due to the
combination or the new drug. Also, if APP is introduced too soon in the treat-
ment such as acute inpatient care, the improvement on two drugs could simply
be due to longer trial duration of the first drug. Further even the benefits noted
in the case reports are variable from case to case, and do not allow for any
generalization.

APP not only does not guarantee increased efficacy, in a few instances may
actually make the psychosis worse. There are several case series reporting wors-
ening of psychosis, especially with aripiprazole in the combination [45, 46].

. Differences in safety and tolerability profiles: Certain combinations of antip-

sychotics are believed to be safer, such as causing less EPS with use of SGA,
less prolactin with aripirazole, less weight gain and metabolic effects with zip-
rasidone, etc. Thus the physician is understandably attempting to hold on to the
efficacy of the first drug while minimizing its adverse effects with the choice of
a second agent.

The most consistent benefits appear to be reduction in adverse effects, such as
weight gain, metabolic effects (with ziprasidone and ariprazole), and prolactine-
mia (with aripiprazole). Weight loss and improvement in fasting total cholesterol
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and triglyceride levels have been noted with clozapine augmentation with aripip-
razole, and with quetiapine, and olanzapine augmentation with aripiprazole [44,
45, 47-50].

Interestingly, physicians respond to more visible side effects such as tardive
dyskinesia and weight gain and not to less visible metabolic effects. In the
2005-2007 National Ambulatory Medical Care Survey with 1898 office visits
for patients receiving antipsychotics, it was observed that obese patients were
less likely to receive antipsychotics with higher potential to cause metabolic
side effects; however, patients with metabolic conditions did not have a lower
likelihood of receiving the same antisychotics [51].

There is no controlled trial literature on reducing EPS through APP, although
there are sporadic case reports of improvement in tardive dyskinesia by aug-
menting with a lower D2 potency agent.

Risks of Increased Adverse Effects: APP could also lead to increased
adverse effects. Unlike efficacy where a double blind placebo controlled RCT
is the gold standard, for adverse effects case reports serve as a good source of
information. There are many case reports highlighting the increased burden of
adverse effects with APP. For example, oculogyric crisis and elevated clozapine
levels in a patient undergoing cross taper from clozapine to risperidone,
increased prolactin levels in patients treated with both clozapine and risperi-
done compared to clozapine monotherapy, agranulocytosis upon addition of
risperidone, and emergence or worsening of compulsive behaviors [45]. APP
may create greater risk of adverse effects and longer hospital stays [3].

There may also be increased metabolic side effects including diabetes and
cardiac risks in APP [44], and this may correlate with the increased number of
antipsychotics and increased duration of APP [3]. Other adverse effects in this
situation include increased confusion, hypotension, EPS, falls (in the geriatric
population), presumably from higher blood levels of the offending agent.

More seriously there is a concern [52] about the increased risk of pharma-
cokinetic-pharmacodynamic interactions and possible increase in mortality
from APP. However some reassurance may be derived from the fact that a case
control study in Denmark with 193 matched patients with schizophrenia/
psychosis diagnosis did not show any association [53] and concluded that APP
was not associated with increased mortality from “natural causes” (excluding
suicide, homicides, accidents, and unexplained death). It has been felt that the
results of early studies suggesting increased mortality with APP in schizophre-
nia have not been replicated in recent studies [12], with exception of higher
doses of antipsychotics, which may be associated with increased cardiac
mortality.

3. Cross-taper treatment plans also provide an understandable context for APP.
Again the evidence indicates that this quickly becomes maintenance therapy in
more than 50% of patients. Physicians are appropriately concerned that removing
one agent from an APP treatment plan may cause relapse/worsening of psychosis.
This scenario is an extension of the cross-titration trap. It has been noted that
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75% of cases of APP were inherited with prescriber hesitance to switch to mono-
therapy in 40% of cases but successful switch in 28% [38]. Successful cross
titration is possible was demonstrated in an unblinded randomized trial [13] in
which 66% of patients could be switched without problems, and there was no
difference in symptom control or hospitalizations between those switched to
APM versus those continuing on APP. In this study, physicians with more than
10% APP were more likely attending physicians who had practiced 10 years
longer than colleagues, saw relatively more patients, continued APP upon the
recommendation of the previous prescriber, and had overall fewer concerns
about AP. Quetiapine and clozapine were most likely to be involved in AP.

. Improved compliance: As result of improved efficacy and/or reduced adverse

effects, APP is supposed to promote improved adherence to treatment, which is
a major challenge in the treatment of schizophrenia. However the notion of
needing lower doses of the two agents during APP is not always borne out by
data. For example, De Torre et al. [3] observed that APP patients had higher
rather than lower doses of antipsychotics compared to monotherapy. This results
in higher costs and could also decrease compliance [3].

. Multiple simultaneous diagnoses: Since the DSM-III, multiple diagnoses are

allowed and encouraged when criteria are met. Physicians tailor the medications
to symptom clusters of each diagnosis, resulting in APP. Thus quetiapine and
ariprazole may be used to treat depression and mood symptoms, while haloperi-
dol, risperidone or olanzapine may be prescribed for positive psychosis, in the
same patient. Similarly, one antipsychotic such as quetiapine may be prescribed
to target manic symptoms of excitement, irritability and hyperactivity while
another such as haloperidol or risperidone may be prescribed to target
psychosis.

. Substance abuse: As noted earlier, amongst individual factors associated with

APP, the presence of substance abuse is often a marker of multiple psycho-
pathologies, immediate gratification, medication seeking and poor compliance.
Each of these factors may lend the patient and/or physician to APP.

. Third part payers including care managers (health insurance companies) pressure

physicians to increase drug doses and/or add medications, as justification for
approving days in the hospital, to expedite discharges and to reduce total hospital
length of stays [4].

. Increased availability of antipsychotics: Within 10-years, from 1992 to 2002,

five different SGAs became available to the physician. Since then four-more
atypical antipsychotics (iloperidone, paliperidone, asenapine and lurasidone,
and three long acting preparations (risperidone long acting, paliperidone long
acting and olanzapine long acting) have become available in the USA, and one
long acting formulation (aripprazole long acting) is slated to become available
soon. It is tempting to the physician to make use of one or more of these agents/
formulations to the benefit the refractory and/or non-compliant patient. Unlike
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conservative methods of practice, where typically the public and private general
psychiatrist waited for academic psychiatrists to prescribe new agents and share
their experience, there is now greater physician comfort with trying new antip-
sychotics as soon as they become available.

9. Marketing practices: In the same period mentioned above, marketing and pro-
motional practices by Pharma became more competitive and creative, luring
physicians to use more medications. Whereas no single Pharma promotes APP,
the net effect of increased marketing including direct to patient marketing takes
a patient more rather than less towards APP.

10. Uncoordinated systems of care — it is intent of the inpatient physician to transi-
tion from one antipsychotic to another but the outpatient physician is unaware
of the treatment plan. The outpatient physician feels compelled to keep the two
agents as maintenance, rather than risk the (perceived) liability from relapse.
This is a different type of cross titration trap and is more due to the fragmented
system of mental health care, rather than patient or illness-driven factors.

11. Patient/Family concerns: Often patients desire/demand specific effects from
medications, such as improved sleep, reduced anxiety, improved mood etc. The
targets chosen by the physician may be different (for example, reducing hallu-
cinations and delusions). Family members also have specific expectations and
suggest/demand physicians target symptoms such as aggression, sleep etc.
These factors combine to create the need for APP.

Thus illness, treatment and patient driven factors cause APP. Systems of care,
(modest) evidence from trials and case reports, availability of different agents promote
it. Presumed reduction in risk of relapse and side effects, co-morbid psychiatric disor-
ders with diverse constellation of symptoms, and the law of inertia perpetuate it.

2.9 Interventional Studies to Reduce APP

Research programs designed to reduce APP by psychiatrists in the United States
have shown some success. These appear to focus mostly on combining dissemina-
tion of best-practice information with feedback involving audit and instruction from
institution leadership. However, these studies do not indicate whether or not there
are differences in patient outcomes after reducing APP. We mention a few programs
to give the reader a sense of the methodology and outcomes.

The Psychiatric Services and Clinical Knowledge Enhancement System
(PSYCKES) [54] was initiated in three phases in New York State between 2005
and 2010, with a network of 18 psychiatric hospitals with purpose of reducing
APP defined as use of more than two antipsychotics for more than 60 days. In phase
I, physicians were provided access to clinical practice guidelines, quality indicator
reports, and individual patient treatment histories combined with requirement
for clinical directors and chief medical officer to approve addition of a third
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antipsychotic for any patient in the hospital. In phase II, patient specific feedback to
providers, hospital leadership and state level oversight were implemented, and in
phase II1, state-level oversight and feedback were removed and the remainder of the
program was continued. APP decreased from 16.9/1,000 to 9.7/1,000 inpatients
during phase 1, then to 3.9/1,000 inpatients in phase 2, maintained at 3.9/1,000 in
phase 3, but returned to 9.6/1,000 inpatients after 36 months from initiation in 2004.
Limitations of the study include lack of information about the effect of the reduction
in APP on specific patient outcomes.

Patrick et al. [37] report on a program designed to reduce APP at a Northeastern
state hospital by providing feedback from the chief of psychiatry to 14 psychiatrists
in 2001-2002. Individual interviews were conducted to include data comparing pre-
scribing practices with anonymous peers. The psychiatrists were directed to reduce
APP by 10%. Decline in APP from 42% (197 patients) to 31% (127 patients) was
achieved, and 8/14 psychiatrists achieved at least 10% reduction in APP. In case of
patients receiving depot medications, there was no significant reduction in APP.

Goren and Beck (2008) [55] tested the use of education and monthly audit feed-
back to physicians and nursing staff and meetings with the chief of service, on
reducing APP in acute inpatient settings, in academic and community hospitals in
the Cambridge Health Alliance between 2007 and 2008. They were 389 patients
with ~34% APP at baseline which declined to 21.8% after 1-year and 12.2% by
2-years. Interestingly and consistent with our previous discussion, use of clozapine
in APP was below 1% throughout the study.

Constantine [56] reviewed APP from 2003 to 2006 in the Florida Medicaid pro-
gram (fee-for-service claims only) to determine the effect of a quality improvement
program started in 2005, setting guidelines on the treatment of Schizophrenia in
Florida, sending reminders to physicians writing for 2 or more AP within 60 days,
and selecting nonresponsive physicians for peer-to-peer consultation on physician
prescribing practices. Of 51,756 patients receiving antipsychotics, 21% experienced
APP with a preponderance of white male patients with diagnosis of schizophrenia
or schizoaffective disorder. APP prevalence rates declined from 18.8 to 16.5% tem-
porally correlating with the onset of the quality improvement program, although
causation could not be established.

It is thus clear that a combination of education, consultation, prescription, feed-
back and proscription can reduce the rates of APP. The critical elements missing in
these interventional studies are data on patient outcomes. More importantly, whether
the specific reasons for which APP was initiated in the first place were overcome by
areturn to APM is not known.

2.10 Antipsychotic Polypharmacy and Cost (USA)

APP in the United States involves SGA medications more than 90% of the times,
which proves to be quite burdensome in terms of cost. SGA medications accounted
for a large proportion of increased spending on mental health drugs in 1996-2001.



2 Antipsychotic Polypharmacy in USA 25

In 2010, the total cost of antipsychotic medications dispensed in the USA was
estimated at $16.1 billion. SGA polypharmacy is estimated to cost three times more
per patient compared to APM for patients [4, 17, 57].

Aparasu and Bhatara [58] using the 2003 Medical Expenditure Panel Survey
data estimated 1-month of an FGA cost ~$40 in comparison to ~$164 for an SGA.
By this dataset, APP with two SGAs would cost 4-times the cost of APP with two
FGAs. Valuck et al. [59] conducted a retrospective cohort study using Medicaid
claims data from California, Nebraska, Oregon, Utah, and Wyoming (55,383
patients) to examine APP expenditures (drug and non-drug) from 1998 to 2002.
Average annual prevalence of APP was 6% with 70-80% of total healthcare dollars
going to prescriptions. APP related drug and non-drug costs were an additional
$2,079 for 1 year over APM related drug and non-drug costs. Of note, in this study
clozapine prescription led to a decline in total costs even compared to FGA
monotherapy.

Thus, the burden is on the practitioners of APP to demonstrate that the cost-
benefit ratio of their practice is acceptable.

2.11 Conclusions and Future Research Needs

APP is widespread and here to stay. Between 1 and 7% of all psychiatric patients in
the USA, and 10-30% of patients with schizophrenia appear to receive APP at one
time or another. Twenty-five to fifty percent of patients with schizophrenia receive
APP during some time in their treatment life. Clinical settings and available
resources dictate the extent of APP. APP combination most often is an SGA + SGA
or FGA + SGA.

APP has modest supportive evidence in a few specific circumstances, namely
(i) augmenting clozapine effects to obtain more D2 antagonism, (ii) improving
tolerability by reducing side effects of the primary effective drug by addition of
drugs such as aripiprazole or ziprasidone, and (iii) augmentation of an oral medica-
tion with a long acting injection. In these three scenarios APP could provide addi-
tional benefit over APM. Continuation of APP out of a fear of relapse, using APP to
beat the system (using two drugs of similar action to stay under prohibited dose
limits), use of two similar drugs in the hopes of additive efficacy seem to be without
any evidence and reflect poor practice.

APP is however practiced beyond these situations primarily because of limitations
of available medications in both efficacy and tolerability, and the real challenges of
refractory symptom clusters in psychotic disorders, especially schizophrenia. In the
USA, it is exacerbated and sustained by the demands of a fast-moving and (unfortu-
nately) fragmented care delivery system that may have conflicting goals, and to a
smaller extent availability of many antipsychotics, promotion by Pharma, and possi-
bly by physicians believing ‘more is better’. However, it is not simply a result of bad
or irresponsible clinical practice, and clinicians have justifiable and logical reasons
for APP. APP does not ‘go away’ simply by developing treatment manuals if they are
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disconnected with the real world challenges, or by interventions to force a change in
physician behavior. Such methods are temporary fixes and APP returns. Proscriptive
methods will become unnecessary when more effective and safer treatments become
available.

The costs of atypical polypharmacy are considerable and sooner than later will
bring more external regulation unless physicians become more cost-sensitive. The
burden is on the psychiatric profession and specifically practitioners of APP to
demonstrate that the cost-benefit ratio of their practice is acceptable and does not
warrant external regulation.

Research into the causes and pathophysiology of psychotic disorders, and
development of therapies with new mechanisms of action, are the true answers to
APP. In the mean time, (i) understanding the diversity of patients and their unique
needs including the specific challenges of schizophrenia such as paranoia, aggres-
sive behaviors, poor insight, and family burden, (ii) translational research on the
most effective drug regimens and dosing, and (iii) promoting the use of interven-
tions such as long acting injections and clozapine are likely to yield more rational
practice and greater patient benefits.
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Chapter 3
Antipsychotic Polypharmacy in Czech Republic
and in Ukraine

Viktor P. Samokhvalov, Oksana E. Samokhvalova, Viktoria A. Verbenko,
and Georgij N. Verbenko

Abstract In prescription surveys, use of antipsychotic polypharmacy is common,
despite scant supporting evidence. This study investigated the use of monotherapy
and different types of polypharmacotherapy among inpatients with acute episodes
of schizophrenia in the Czech Republic and in the Ukraine. Two hundred partici-
pants were enrolled from two sites: Lnare Psychiatric Clinic, Czech Republic
(n=100) and Psychiatric Hospital Nel in Simferopol, Crimea, Ukraine (n=100).
Each inpatient was evaluated twice with the Positive and Negative Symptom Scale
(PANSS) at admission (acute stage) and at discharge (a stabilization stage) from
hospital. This study revealed that antipsychotic polypharmacy was prescribed con-
siderably more frequently in the Czech sample (43%) than in the Ukrainian group
(29%). The use of combinations of first generation antipsychotics (FGAs) and
second generation antipsychotics (SGAs) during hospitalization was six times more
prevalent in the Czech Republic (31%) than in the Ukraine (5%; p<0.001); 24% of
the Ukranian inpatients received a combination of two or more FGAs, in compari-
son to 12% of the Czech inpatients (p<0.05) at admission, and the rates decreased
to 4% and 9%, respectively, at discharge (p<0.05). Augmentation with off-label
prescribed antidepressants and mood stabilizers was far more prevalent in the
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Ukraine (65 and 54%, at admission and discharge, respectively) than in the Czech
sample (40 and 29%, at admission and discharge, respectively). Antipsychotic
monotherapy for acute psychosis in the Czech Republic (20%; mainly SGAs) was
almost three times more common than in the Ukraine (8%; mainly FGAs; t=4.63,
p<0.001);. When the mental health condition stabilized, antipsychotic monother-
apy was increased: from 20 to 33% in the Czech Republic and from 8 to 18% in the
Ukraine. International multicenter studies are warranted to investigate the reasons
for and the impact of the predominant use of polypharmacy.

Abbreviations

FGA First generation antipsychotics

NASMHPD  National Association of State Mental Health Program Directors
report

PANSS Positive and Negative Symptom Scale of Schizophrenia

SD Standard deviation

SGA Second generation antipsychotics

SSRI Selective serotonin reuptake inhibitor

3.1 Introduction

Sheppard et al. [1] published the first study of polypharmacy in psychiatry in 1969.
Since then, numerous novel antipsychotic agents and other psychotropic prepara-
tions for the treatment of schizophrenia have been developed. Polypharmacy has
been compounded in elderly patients who have concurrent medical conditions that
are treated with non-psychiatric drugs that have psychotropic activity [2—4]. Despite
evidence that shows an association between polypharmacy and death in schizophre-
nia patients, especially from haematological and cardiovascular pathologies, polyp-
harmacy has continued to escalate [5]. However, higher death rates were associated
with the absence of treatment with anticholinergic drugs [6]. In addition to the
potential dangers of polypharmacy, inefficiency and cost are two noteworthy rea-
sons for discouraging its use [7]. According to the National Association of State
Mental Health Program Directors report (NASMHPD), polypharmacy increases
the risk of side effects, decreases compliance, diminishes the effects of individual
medications, requires the prescription of additional medications to treat side effects,
creates more expenses and is dangerous, especially in children and older adults. The
NASMHPD has differentiated polypharmacy into categories: same-class polyphar-
macy, multi-class polypharmacy, adjunctive polypharmacy, augmentation, and total
polypharmacy [8].

Polypharmacy should be considered a failure in the treatment of schizophrenia,
even though it is often a “necessary harm” that cannot be avoided due to the high
resistance and polymorphism of the disorder [9, 10]. For treatment-resistant cognitive
symptoms, antipsychotic medication should be combined with cognitive remediation,



3 Antipsychotic Polypharmacy in Czech Republic and in Ukraine 33

as to date there is no convincing evidence based pharmacological add-on strategy
[11]. In general, the clinical data suggest that polypharmacy cannot be considered
an effective treatment for resistant schizophrenia [12]. In particular, in resistant
schizophrenia, the traditional combination of clozapine and risperidone has no
influence on residual positive symptoms [13].

Evidence suggests that second generation antipsychotics (SGAs), even in resistant
cases of schizophrenia, should be prescribed with care [14]. The efficacy of adjunctive
benzodiazepine therapy for the treatment of anxiety, depression and hostility is not
convincing. The same is true of augmentation with a selective serotonin reuptake
inhibitor (SSRI). The use of additional therapy has not been proven to influence
quality of life [13]. The recovery period of acute psychosis is longer (more than
6 weeks), compliance decreases, the duration of remission is reduced and the quality
of remission worsens [15]. Comparing the courses of monotherapy and polyphar-
macy, the initial doses are similar. However, the final medication doses in patients
treated with polypharmacotherapy are approximately 78% higher than the doses of
patients treated with monotherapy, and these differences cannot be explained by the
resistant clinical features of schizophrenia [16].

Despite this evidence, schizophrenia is still treated with polypharmacy. In some
countries, especially Russia, polypharmacy for the treatment of schizophrenia was
considered not only useful but also necessary. The primary Russian textbook on
psychiatry even calls polypharmacy the “main principle of therapy of schizophrenia”
[17]. The treatment of schizophrenia with polypharmacy has been considered
“common sense” [18] and even “a creative problem for the doctor” [19]. Rational
approaches are based on the psychopharmacology theory that efficient treatment
addresses the clinical profile of positive and negative symptoms and balances the
dopaminergic and non-dopaminergic systems, including the adrenergic, glutamin-
ergic and serotoninergic receptor systems. Hence, treatment with polypharmacy is
quite logical [20]. Some observations have shown that combined therapy is more
effective than monotherapy in some cases. The advantages are appreciable when
therapy begins immediately at onset or 10 or more weeks after the failure of mono-
therapy [21]. Small doses of first generation antipsychotic agents (FGA) equivalent
to less than 5 mg of haloperidol per day are most preferable in combination with
SGAs [22].

The increasing rates of polypharmacy were triggered by the theory regarding the
need for the simultaneous prescription of at least two therapeutic agents at the onset
of psychosis [23]. In particular, the combination of antipsychotics and SSRIs used
to treat negative symptoms synergistically alters the expression of the ionotropic
Yy -aminobutyric acid receptor A (GABA,) and related genes in the peripheral mono-
nuclear cells (PMC) of schizophrenia patients [24—26]. Nevertheless, arguments for
polypharmacy are mainly based on the personal experience of clinical physicians.
The essential psychopharmacology textbook by Stahl (2009) affirms the inefficiency
of schizophrenia therapy using high doses SGAs. Combinations of average doses
of SGAs with divalproex, lamotrigine or antidepressants, are more effective than
a combination of conventional antipsychotics and an SGA or a combination of
two SGAs. These findings emphasize the possibility of presymptomatic/prodromal
schizophrenia treatments using similar methods [27].
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Several authors have reviewed and discussed the use of a combination of
antipsychotics in the treatment of schizophrenia [9-15]. In a study of seven psy-
chiatric clinics in Germany, the predictors of polypharmacy in patients with
schizophrenia included an increased number of hospitalisations, duration of illness
of more than 10 years, and the presence of schizoaffective symptoms [9]. For
example, psychiatrists working in the men’s unit of a psychiatric hospital who
have more than 10 years of experience in psychiatry are more likely to practice
polypharmacy [15]. In academic British hospitals, polypharmacy is not as widespread
as in community hospitals, where 94-95% of patients are treated with multiple
drugs. Similar tendencies exist in the USA [28].

Lack of response to monotherapy does not necessarily indicate polypharmacy
[29]. Zink [11] presented advantageous and disadvantageous drug combinations
and came to the conclusion that advantageous combinations include combinations
of anticholinergic and antipsychotic drugs for the prevention of acute motor dystonias,
benzodiazepines and antipsychotics for the treatment of anxiety and agitation,
antidepressants and antipsychotics for the treatment of concurrent depression and
negative symptoms, lamotrigine and clozapine or SGA and clozapine for the treat-
ment of resistant psychosis, and aripiprazole and clozapine for weight reduction and
normalization of metabolism. Disadvantageous combinations include combinations
of carbamazepine and clozapine owing to their adverse haematological effects, topi-
ramate and antipsychotics because of their impairment of cognitive function, SGA
and FGA due to their low efficacy, and combinations of tricyclic antidepressants
and clozapine due to drug-drug interactions. Cross-cultural psychopharmacology
studies have shown that polypharmacy is distinctly related to subculture and cultural
factors [30-32]. Considering the perfectionistic characteristics of Japanese culture,
more than 90% of the incidents of polypharmacy in schizophrenia in Japan cannot
be explained solely by economic reasons [33]. Polypharmacy is influenced by
cultural factors and patient-family relationships in Europe, especially in Italy [34].
Combinations of medicines are considered appropriate for the treatment of persistent
aggression in Australia, Belgium, Canada, Finland, France, Germany, Israel, Italy,
Japan, the Netherlands, Great Britain, the USA, countries in East Asia, Russia,
Ukraine, and Nigeria. In these countries, it is agreed that polypharmacy should be
applied to achieve fast therapeutic effects and to provide treatment if other thera-
peutic methods have failed [18, 19, 35, 36]. However, the rates of polypharmacy
vary from 90% in Japan [33] to 13% in Australia [37] to 30% in England [5]. In the
beginning of this century the application of three or more medications for schizo-
phrenia fluctuated from 15 to 35% in Europe [7, 9-11, 38—41]. Doses differ according
to the chronicity of disease. For example, patients with chronic psychosis in Hong
Kong receive higher doses of antipsychotics and are more likely to receive anticho-
linergic medications than patients with acute-onset psychosis. This principle is not
typical of European countries [42]. The rates of polypharmacy in East Asian countries
vary from 13 to 90%, depending on cultural factors, clinical and social distinctions,
public health systems, and economic factors, especially the cost of medications, the
local traditions of drug prescription and patient choice [43]. However, pharmacogenetic
factors are closely connected with ethnicity and culture. For example, the rates of
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polypharmacy and the average doses of medication are quite different between
African-American, Hispanic, Asian and Caucasian patients [44]. In particular,
African American patients were less likely to experience antipsychotic polyphar-
macy [45].

The same differences have been reported in Crimea in Russian, Ukrainian, and
Belarusian Slavs and Crimean Tatars belonging to Turkish groups [46]. There are
also regional variations that correlate with nursing requests and physician variables
such as knowledge, scepticism toward the prescription of medication and time
associated pressures that influence rates of polypharmacy [47]. On one hand, doctors
do not even try to avoid polypharmacy. It occurs frequently, but is insufficiently
studied. In this sense, the “therapeutic option” remains a “dirty little secret” according
to Stahl [48]. A small number of international, multicenter randomised clinical
investigations proclaim this fact. In particular, schizophrenia is a multifactorial
disease with several therapeutic targets that lend themselves to certain medications
[41]. Actually, almost all psychotropic drugs are multifunctional and have dose-
dependent effects [27]. The target is not necessarily achieved with the use of a
combination of two or more multifunctional medications. The number of potential
combinations and dosages is a serious obstacle to the design of clinical trials and to
the standardization of pertinent scientific research [49]. As a result, treatment with
several psychotropic drugs can be considered an art rather than a science [5], and
the development of an evidence-base for the use of multiple medications should be
a target of future research [50].

We report here patterns of antipsychotic pharmacotherapy including drug class
combinations used in the treatment of schizophrenic patients in the acute and stabi-
lization stages during hospitalization in the Czech Republic and in the Ukraine.

3.2 Method

3.2.1 Study Design

This study is a survey of prescribed medications for patients with schizophrenia
who were admitted to hospital with an acute psychotic episode in the Czech Republic
and in the Autonomous Republic of Crimea, Ukraine. This research included only
ethnic Slavs: Czechs (a group of western Slavs), Russians, Ukrainians and
Belarusians (eastern Slavs). Eastern and western Slavic populations have the greatest
genetic similarity in comparison with surrounding populations, especially northern
and southern Slavs [51]. We used a cross-sectional design with repeated registration
of psychotropic prescription patterns among 200 schizophrenia inpatients recruited
in two hospitals: Lnare Psychiatric Clinic, Czech Republic (N =100) and Psychiatric
Hospital Nel in Simferopol, Crimea, Ukraine (N=100). Data collection was from
2009 to 2010. Each inpatient was examined twice at admission (an acute stage) and
at discharge from hospital (stabilization stage). All participants provided informed
consent prior to recruitment to the study.
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3.2.2 Assessments

Data collection was conducted via a face to face interview using a standardized
protocol which included demographic (sex, age at examination) and background
(age at first onset, number of hospitalizations) characteristics, psychiatric symptoms
measured with the Positive and Negative Symptom Scale (PANSS), the WHO
International Classification of Diseases (ICD-10); length of stay in hospital (days),
and information about medications including types of drugs, dosages and adverse
effects. On a daily basis, monotherapy (polypharmacy) was defined as the occurrence
of one (more than one) ongoing antipsychotic medication prescriptions. The classes
of medications reported here were: antipsychotic drugs (first-generation antipsy-
chotic agents, FGAs, and one second-generation antipsychotic agents, SGAs), mood
stabilizers, anti-depressants and their combinations. Since almost all patients
received a short course of benzodiazepines, it was considered a sporadic background
of any therapy. In addition, neuroleptic correctors (mostly anticholinergic agents),
groups of prescribed somatic medications and recommended out-patient treatments
were also recorded. Both clinical and treatment variables were obtained during the
first week after admission and prior to discharge from the hospital. The study did
not assess reasons for medication initiation or discontinuation, thus eliminating the
ability to evaluate the reasons for any medication changes.

3.2.3 Statistical Analysis

Mean values with standard deviation (SD) are presented. Continuous variables were
compared using the two-tailed #-test, or the Wilcoxon signed-rank test (z) for assessing
the difference in medians. Differences in the frequency of categorical variables were
examined with the y? test. Between-group differences (Czech and Ukraine) were
analysed using the Statistical Package for Social Sciences (SPSS). For all analyses,
the level of statistical significance was defined as p<0.05.

3.3 Results

The patients’ sample included 200 subjects, mean age 41.8+8.3 years (range:
33-50). Mean (+SD) duration of disorder was 19.2+5.4 years (range: 14-24). In the
Czech group 70% of the patients presented with ICD-10 paranoid type of schizophrenia
(F 20.0), compared to 79% in the Ukraine group (p<0.05). The remaining patients
had other types of schizophrenia (F 20.1-20.6) 30% and 21%, respectively.

There were no significant differences between the Czech and Ukraine patient
groups in the number of hospitalizations (18.2+6.6 versus 12.2+7.9, respectively;
t=0.83; p>0.05), but were differences between groups in length of last hospitalization
(38.9+£16.4 days versus 58.9+18.2 days, respectively, t=5.76, p<0.001). In the
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Table 3.1 Severity of clinical presentations of schizophrenia inpatients in the Czech Republic and
Ukraine (scores)

Czech
Republic Ukraine Significance
PANSS Assessment ~ Mean=SD Mean+SD t p
Positive scale Admission 38.1+ 4.6 283+ 54 2.63 <0.001
Discharge 227+ 33 184+ 22 n.s.
Negative scale Admission 357+ 4.1 32.5+ 3.6 n.s.
Discharge 284+ 34 253+ 2.8 n.s.
General psychopathology Admission 73.8+ 3.6 60.8+ 4.2 2.78 <0.001
Discharge 51.1+ 33 43.7+ 2.5 n.s.

n.s. non significant

Czech Republic, 76% men and 24% women were enrolled (all patients were Czech).
In the Ukraine group 66% men and 34% women were enrolled, and all patients were
eastern Slavs (Russians, Ukrainians, or Belarusians).

Table 3.1 compares between-group severity of symptoms measured with PANSS.
As can be seen, at admission the Czech PANSS positive and general psychopathol-
ogy scales were consistently higher than in the Ukraine group of patients (p<0.001).
At discharge no statistically significant between group differences in PANSS scores
were found. The correlation coefficient of the total PANSS score at admission and
the length of hospital stay was r=0.14 in the Czech group and r=0.23 in the Ukraine
group. There were no correlations between the severity of clinical state and duration
of hospitalization.

Antipsychotic monotherapy of acute psychosis in the Czech group (20%; mainly
SGAs) was almost three times higher than in the Ukraine group (8%; mainly FGAs;
t=4.63, p<0.001; Table 3.2). When the mental health state was stabilized antipsy-
chotic monotherapy was increased: from 20 to 33% in the Czech group and from 8
to 18% in the Ukraine group (Table 3.3).

Antipsychotic polypharmacy (APP) of acute psychosis in the Czech group was
43%, while in the Ukraine group —29% (p<0.05; 38% versus 29%, respectively, at
stabilization; Table 3.3). At the same time use of combinations of FGAs and SGAs
was about six times higher in the Czech group (31%) than in the Ukraine group
(5%; t=5.23, p<0.001). However, these between-group differences for combina-
tions of FGAs and SGAs did not reach significant levels at stabilization stages
(Table 3.3). Furthermore, during acute psychosis twice as many patients in the
Ukraine group (24%) than in the Czech group (12%; t=2.84, p<0.05) received a
combination of two or more FGAs, but only 4 and 9%, respectively, at discharge
from hospital (p<0.05).

Augmentation with off-label prescribed antidepressants (AD) and mood stabilizers
(MS) was far more prevalent in the Ukraine (65 and 54%, at admission and discharge,
respectively) than in the Czech sample (40% and 29%, at admission and discharge,
respectively).
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Table 3.2 Drug therapy in schizophrenia at admission in the Czech Republic and Ukraine

Czech Republic Ukraine Significance
Medicines Mean % Mean % p
Antipsychotic monotherapy 20 20.0 8 8.0  <0.001
Antipsychotic polypharmacy (APP) 43 43.0 29 29.0 <0.05
FGA +SGA 31 31.0 5 5.0  <0.001
Two or more FGAs 12 12.0 24 240  <0.05
Augmentation 37 37.0 63 63.0 <0.001
Add-on antidepressants (AD) 12 12.0 1 1.0  <0.001
Add-on mood stabiliser (MS) 10 10.0 8 8.0 ns.
Total polypharmacy (APP+AD +MS) 15 15.0 54 54.0 <0.001
Anticholinergic medications 32 32.0 33 33.0 ns.

Table 3.3 Drug therapy in schizophrenia at discharge in the Czech Republic and Ukraine

Czech Republic Ukraine Significance
Medicines Mean % Mean % p
Antipsychotic monotherapy 33 33.0 18 18.0  <0.001
Antipsychotic polypharmacy (APP) 38 38.0 29 29.0 ns.
FGA +SGA 29 29.0 24 240 ns.
Two or more FGAs 9 9.0 4 4.0  <0.05
Augmentation 29 29.0 53 53.0  <0.001
Add-on antidepressants (AD) 9 9.0 3 3.0 <0.05
Add-on mood stabiliser (MS) 7 7.0 21 21.0  <0.001
Total polypharmacy (APP+AD+AS) 13 13.0 29 29.0 <0.001
Anticholinergic medications 12 12.0 14 140 ns.

Total polypharmacy (APP+AD+ AS) was administered to 69 of 200 admitted
inpatients (35%), and to 42 discharged patients (21%). This treatment pattern was
much more prevalent in the Ukraine than in the Czech Republic (Tables 3.2 and 3.3).
Usually one FGA, either haloperidol or zuclopenthixol (Clopixol), was combined
with one or two SGAs, such as clozapine, risperidone, paliperidone, olanzapine or
aripiprazole, and a mood stabiliser.

There were no between group differences in the number of patients that received
anticholinergic drugs both at admission (32-33%) and at discharge (12-14%).

No significant between-group differences were found in PANSS scores for
patients who received monotherapy and patients who received polypharmacy.

Somatic Therapy: Even though the patients in the Ukraine group were younger, they
had higher rates of ischemic heart disease and hypertension and used more hypoten-
sive and cardiovascular medications (t=3.23, p<0.001 and t=6.42, p<0.001).
These differences may be due to stress from the social environment, and it is impos-
sible to conclude that they received more intensive treatment with FGAs during the
course of illness. Moreover, almost every patient received vitamins. In the Czech
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Table 3.4 Categories of somatic medications prescribed in schizophrenia inpatients in the Czech

Republic and Ukraine

Czech Republic Ukraine Significance
Drugs Mean %o Mean %o p
Hypotensive 10 10.0 25 25.0 <0.001
Cardiovascular 4 4.0 41 41.0 <0.001
Antihistaminic 4 4.0 1 1.0 n.s.
Analgesic 18 18.0 2 2.0 <0.001
Anti-diabetic 4 4.0 2 2.0 n.s.
Antibiotic 15 15.0 5 5.0 <0.001
Gastroenterological 44 44.0 48 48.0 n.s.
Vitamins 15 15.0 70 70.0 <0.001
Thyroid medication 19 19.0 1 1.0 <0.001

group, patients were more likely (t=5.23, p<0.001) to receive thyroid hormones,
and this is possibly explained by the routine screening of thyroid function during
hospitalisation (Table 3.4).

3.4 Conclusions and Future Directions for Research

The study of the polypharmacy phenomenon in psychiatry is inherently complex.
This study revealed that antipsychotic polypharmacy is prescribed considerably
more frequently in the Ukraine than in the Czech Republic:

Antipsychotic monotherapy for acute psychosis in the Czech Republic (20%;
mainly SGAs) was almost three times more common than in the Ukraine (8%;
mainly FGAs; t=4.63, p<0.001); when the mental health state was stabilized
antipsychotic monotherapy was increased: from 20 to 33% in the Czech Republic
and from 8 to 18% in the Ukraine;

Antipsychotic polypharmacy was more prevalent in the Czech sample (43%)
than in the Ukraine group (29%); the use of combinations of FGAs and SGAs for
acute psychosis was six times more common in the Czech Republic (31%) than
in the Ukraine (5%; p<0.001); a combination of two or more FGAs, was more
frequently received by patients in the Ukraine group (24%) than in the Czech
group (12%; p<0.05) at admission, but decreased to 4 and 9%, respectively, at
discharge (p<0.05);

More than two drug classes were used in 37% of patients. Polypharmacy was far
more prevalent in the Ukraine than in the Czech sample.

Various patterns of pharmacotherapy including drug class combinations used in

the treatment of schizophrenia were reported. The rates of polypharmacy range
from 13% in Australia [37] to 30% in England [5] and to 90% in Japan [33]. The
results obtained in our study regarding prescription of psychotropic medications are
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in accord with those obtained in previous pharmacoepidemiological studies in the
same area about psychotropic use [5, 33, 37]. For instance, Pickar et al. [52] reported
that 70% of 200 community based schizophrenic patients received an antipsychotic
together with medication from another drug class: the most common drug class
combinations were antipsychotics and mood stabilizers. A total of 42.5% of patients
received more than one antipsychotic drug. Cascade et al. [38] found that 43% of
patients received one additional class to supplement their antipsychotic medication,
and 10% of patients were prescribed two or more classes of drugs in addition to an
antipsychotic agent. The most common classes used to supplement antipsychotic
medications in the management of schizophrenia include antidepressants (28%),
mood stabilizers (18%), sleep aids (5%), and agents to treat extrapyramidal symp-
toms (7%), according to Dussias et al. [41] — 20, 15, 7, and 6%, respectively.

Psychopharmacology studies have shown that polypharmacy is influenced by
cultural factors and patient-family relationships in Europe [34]; and correlates with
subculture and cultural factors [30-32]. The rates of polypharmacy in East Asian coun-
tries are associated with cultural, clinical and social factors, public health systems, and
economic factors, especially the cost of medication, and the local traditions of drug use
[43]. Cross-country differences cannot be explained by economic concerns [33].

As a result, treatment with several psychotropic drugs is an art rather than a
science [5], and the development of an evidence-base for the use of multiple medi-
cations should be a target of future research [50].

Thus, polypharmacy with psychotropic drugs is a prevalent prescription practice for
patients with mental disorders in the in Czech Republic and in the Ukraine. In this non-
randomized naturalistic observational study, the most commonly used patterns of
antipsychotics and augmentive agents significantly differed between two hospitals in
the Czech Republic and in the Ukraine. International multicenter studies are warranted
to investigate the reasons for and the impact of the predominant use of polypharmacy.
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Chapter 4

Antipsychotic Polypharmacy in Residential
Facilities in Italy: The Gap Between
Recommendations and Real World Practice

Lucio Ghio, Werner Natta, Simona Gotelli, and Luigi Ferrannini

Abstract Recent studies based on psychotropic drug use give rise to growing concern
about the trend towards psychotropic and antipsychotic polypharmacy, delineating
prescriptive practices contrary to treatment recommendations drawn up in international
guidelines. An increase in the number of psychotropic medications, in particular
antipsychotics, prescribed over the course of years has been noted in all psychiatric
settings.

Most studies on psychotropic polypharmacy and antipsychotics’ prescription
patterns have been carried out either through the use of administrative databases or
onsite in acute psychiatric wards. Data related to prescribing practices for patients
living in psychiatric residential facilities which, in Italy, have completely replaced
mental hospitals for the care of long-term patients, are instead minimal. In this
chapter we report the results of drug utilisation studies carried out in Italian residen-
tial facilities. These results demonstrate the frequent and alarming distinction
between medication treatment recommendations and real world practice in such
environments.
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BPRS  Brief Psychiatric Rating Scale
CPZeq Chlorpromazine equivalent
MD Mood stabilizers

PRN Pro re nata

4.1 Introduction

Recent studies based on psychotropic drug use give rise to growing concern
about the trend towards psychotropic and antipsychotic polypharmacy, delineat-
ing prescriptive practices contrary to treatment recommendations drawn up in
international guidelines. An increase in the number of psychotropic medications
prescribed over the course of years has been noted in all psychiatric settings: in
office-based psychiatric practices [1], in hospitals [2—-4] and in residential facili-
ties [5-7].

Evidence of an increase in antipsychotic polypharmacy [8, 9], and of the
chlorpromazine equivalent (CPZeq) total daily dose of antipsychotic agents [10-12]
persisting despite repeated recommendations to the contrary [13], is particularly
disturbing.

The rate of antipsychotic polypharmacy varies from 13% [14] to about 50%
[15, 16] depending on studies, and has shown an increasing trend towards such
prescription patterns in recent years. This is proven in reports that point out a
20-fold increase in patients subject to prescribed polypharmacy with a corre-
sponding 46% increase in the CPZ equivalent total daily dose of antipsychotics
between 1989 and 1998 [8] and a 227% increase in the total annual number of
antipsychotics prescriptions between 1996 and 2006 [17].

Prescribed antipsychotic polypharmacy has been associated with higher health-
care costs [17, 18], increased anticholinergic drug prescriptions [19, 20], young
patient age [8, 21], longer periods of hospitalisation [11, 22], increased use of
depot injection [23], above average body weight [4] and is considered the strongest
predictor of high levels of antipsychotic dosage [4, 11, 21].

Most studies on antipsychotics’ prescription patterns have been carried out either
through the use of administrative databases or onsite in acute psychiatric wards.
Data related to prescribing practices for patients living in psychiatric residential
facilities which, in Italy, have completely replaced mental hospitals for the care of
long-term patients, are instead minimal.

In this chapter we report the results of drug utilisation studies carried out in
Italian residential facilities. These results demonstrate the frequent and alarming
distinction between medication treatment recommendations and real world practice
in such environments.

In order to better understand the Italian context we will first describe the main
features of Italian residential facilities and the results of drug utilisation studies in
both Italian outpatient and acute inpatient settings, which will serve as a comparison
to the aforementioned residential facilities.
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4.2 Residential Facilities in Italy

Residential facilities were established in Italy after the Reform of 1978 (Law 180),
which saw all psychiatric hospitals closed down. The Law 180 stated that as of 1978
no new admissions to existing mental health hospitals would be allowed and that as
of 1981 readmission would also cease to continue. The closure of all Italian mental
hospitals had been successfully completed by the end of 1999 [24].

As aresult of the Reform a community-based model of mental health care was
developed and the first non-hospital residential facilities, following specific prin-
ciples which had been formulated for therapeutic communities, were imple-
mented. Currently mental health care in Italy is delivered by 211 Mental Health
Departments, which include small psychiatric hospital units within general hospi-
tals, semi-residential and residential facilities, and mental health outpatients cen-
tres, being the hub of a community-based system. Despite the effort to provide
effective biological and psychosocial treatment in an outpatients’ setting, the
Reform could not prevent a substantial number of severely ill patients being
admitted over the years to long-term residential facilities, the likes of which have
become increasingly numerous.

A national survey of non-hospital residential facilities in Italy [25] found that
on the 31st of May, 2000, there were 1,370 facilities with at least four places (a total
of 17,138 beds) with an average of 12.5 beds in each facility. Overall, there
were 2.98 residential beds for every 10,000 inhabitants, though these results
varied greatly between regions. Patients admitted to a residential facility usually
have severe difficulties living in the community due to chronic clinical prob-
lems, they also have severe disabilities with regard to their daily living skills
and very often lack adequate family support. Residents are typically middle
aged, and predominantly single males, who have suffered unremitting schizo-
phrenic symptoms since their early adulthoods. Such patients have often never
worked and almost half are not involved in any regular activities within the
facility [26].

Usually the length of a patient’s stay in the facility is very long and the turnover
of residents is low. During 1999, more than a third of the residential facilities
(37.7%) had not discharged any patients and 31.5% had discharged only one or two
in the same year [26].

The length of a patient’s admission represents one of the most critical factors for
the treatment of patients within residential structures; the extension of treatment
periods correlates with phenomena of chronic symptoms not only in the illness but
also in therapeutic treatment.

The multiple modes of therapeutic intervention available within residential
structures are characterised by ample variety and sparse measurability, so that in an
instance of prolonged treatment psychopharmaceutical intervention becomes a
central and widespread solution. The clinically assessed appropriateness of such
practices is a strong indicator of the quality of psychiatric intervention in such
treatment environments.
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4.3 Drug Utilisation Studies in Italian Outpatient
and Acute Inpatient Facilities

In Italy some studies have been conducted in both in- and out-patient facilities. Data
from these studies are comparatively relevant because they describe Italian prescrip-
tion patterns and may be used as a reference in relation to the results of studies con-
ducted in long term facilities, which will be described in the following paragraphs.

A high variability of prescription patterns is usually reported in the aforemen-
tioned studies. Such variability could be partially related to socio-demographic and
clinical aspects, though it is more frequently illustrated to be due to a clinician’s
personal decision to prescribe different medications in the same clinical circum-
stances [27]. Many studies highlight a poor relationship between a patient’s medical
prescription and their diagnosis [27, 28], as well as a high rate of psychotropic
polypharmacy [29, 30], and a high rate of off-label prescriptions for mood stabiliz-
ers [30] with little consideration for subsequent side effects [30].

Tibaldi et al. [29] reported that 82% of outpatients and 98% of acute inpatients
were prescribed at least one psychotropic drug and among these 67% of outpa-
tients and 84% of acute inpatients also received an antipsychotic. Antipsychotic
polypharmacy was also common (reported in 28% of outpatients and 45% of acute
inpatients), but overall antipsychotic total dosage was low; 64% of outpatients
received a CPZ equivalent dosage lower than 200 mg/day and an equal proportion
of acute inpatients received a dosage lower than 500 mg/day. Mean dosage was
between 166 and 375 mg/day CPZeq. The Tibaldi report [29] also showed that one
in four patients received benzodiazepine (BDZ) polypharmacy (two or more drugs)
while antidepressant polypharmacy was less common (11%).

Ten years later Tognoni et al. [30], surveying a large sample of outpatients, found
similar results concerning antipsychotic polypharmacy (with a more widespread
use of second generation antipsychotics). Tognoni’s results [30] depicted a relation-
ship between the number of drugs prescribed and their consequent side-effects, as
well as between antipsychotic polypharmacy and a patient’s poor quality of life and
health care. Compared with previous studies Tognoni [30] noted a reassuring result
in the lower rate of BDZ and antidepressant polypharmacy.

With regard to an acute inpatient setting, a study performed by Santone et al. [31]
in 2010 investigated the characteristics of antipsychotic utilisation within a large
sample group of patients admitted to acute inpatient facilities. During a 12-day
index period, all patients scheduled to be discharged within a week signed up to the
study and were assessed.

Santone’s study [31] revealed in a sample of 1,022 patients that the percentages
of the prescriptions of antipsychotics and antipsychotic polypharmacy were 67.4%
and 32.6%, respectively. The most common patterns of antipsychotic polypharmacy
included a first-generation and a second-generation antipsychotic (17.6%) or two
first generation antipsychotics (7.8%).

Antipsychotic polypharmacy was prescribed more frequently to patients who
were admitted coercively, who had poorer insight into their illness, and who showed
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less cooperation with staff upon admission, however, there were no associations
found between prescribed antipsychotic polypharmacy and a patient’s violent
behaviour or Brief Psychiatric Rating Scale (BPRS) score at discharge.

Overall, the aforementioned drug utilisation studies highlight that the rate of
antipsychotic polypharmacy in an outpatient setting has remained constant, the
results showing a low to moderate antipsychotic daily dose, whereas in an acute
inpatient setting it is apparent that the rate of antipsychotic polypharmacy has
decreased from 45 to 33% over the years, nevertheless, the mean daily antipsychotic
drug dose is higher in an acute inpatient setting than that of an outpatient setting [12].

4.4 The First Drug Utilisation Study Performed
in Italian Residential Facilities

The first study on the prescription of psychotropic drugs in Italian residential facilities
was carried out in 2004 through a sample group of 2,962 patients [5]. The study was
aimed at evaluating general prescription patterns including patterns of polypharmacy,
the variables associated with polypharmacy, correlations between patient diagnosis
and drug prescription, and adverse event rates.

All psychotropic drugs available in Italy at the time of the survey were included:
these were conventional antipsychotics and atypical antipsychotics (clozapine,
olanzapine, risperidone and quetiapine), benzodiazepines, tricyclic antidepressants,
as well as other classes of new generation antidepressants, mood stabilizers and
other psychotropic drugs. The majority of patients participating in the study were
males (63.2%) with a primary diagnosis of schizophrenia (68.2%). The mean age of
these patients was 49.5 years and their mean duration of illness amounted to
26.6 years. The average duration of admission for patients in their current facility
(at the time of the 2004 study) was 3.5 years. Almost all patients (95.5%) were
being treated with a psychotropic drug and 91.6% had also been prescribed at least
one antipsychotic.

Overall, 78 different compounds had been prescribed to the patient sample
group. Haloperidol (both in its oral and depot forms) was the most frequently pre-
scribed medication, followed by two benzodiazepines (lorazepam and delorazepam)
and risperidone. Nine of the 15 most frequently prescribed medications were
antipsychotics. Among these clozapine was prescribed to 14.3% of patients studied.
This prescription would suggest the presence of a relatively large proportion of
treatment-resistant schizophrenic patients. The 12.1% of patients receiving long-
acting antipsychotics were more frequently schizophrenic or patients suffering
from personality disorders.

Following the prescription of antipsychotics the most commonly prescribed class
of drugs were benzodiazepines (69.5%), followed by antiparkinsonians (27%),
mood stabilizers (22.7%), and antidepressants (13.7%).

Anti-parkinsonian drug prescription was revealed to be higher in those patients
being treated with conventional antipsychotics and in those receiving antipsychotic
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polypharmacy. Many patients (7.1%) who were not being prescribed antipsychotics
were also receiving antiparkinsonian drugs.

Overall, psychotropic polypharmacy (three or more psychotropic drugs) was
applied to 53.4% of patients and antipsychotic polypharmacy (two or more antipsy-
chotics) to 39.3% of the same patients. The average amount of drugs received for
each patient under treatment was 2.7. An association of two conventional antipsy-
chotics was the most common pattern of antipsychotic polypharmacy prescribed.

Predictors of psychotropic polypharmacy in schizophrenic patients included a
medical history of admission to an acute general hospital psychiatric ward, the
presence of positive schizophrenic symptoms and lower social functioning,
whereas, in all the others patients, the only predictor was a medical history of
admission to an acute general hospital psychiatric ward.

Predictors of antipsychotic polypharmacy included a higher score on the aggres-
siveness as well as the delusion and hallucination items of the administered scales.
Overall, this first study carried out in Italian residential facilities in 2004 high-
lighted that the prescription of psychotropic polypharmacy and antipsychotic
polypharmacy was common in such an environment, and more frequently prac-
ticed than in inpatient and outpatient facilities. This study was, however, limited by
the fact that there was no data collected in relation to prescribed antipsychotic
dosage nor the changes in a patients’ antipsychotic prescriptions which may have
taken place during a patient’s stay within the participating facilities.

4.5 Antipsychotic Utilisation and Polypharmacy
in Italian Residential Facilities

In order to document current trends of antipsychotic utilisation and polypharmacy
compared to earlier studies in the same environment we investigated the antipsy-
chotic drug use and estimated the frequency of antipsychotic polypharmacy in a
sample of Italian residential facilities [7]. Unlike earlier studies we collected data on
both the antipsychotic dosage and the variation of antipsychotic patterns over the
period of stay within the investigated facilities. In addition we investigated any pos-
sible relation between the aforementioned data and prescribed psychotropic drugs,
anticholinergics, high antipsychotic dosage as well as patients’ characteristics.

In this study 15 residential facilities were included. Data were collected through
a chart review during a 1-day census. The census took place on a different day
for each facility between May and June 2008. Information relating to all patients
staying in the facilities was collected. Psychotropic drug prescribing patterns were
collected both upon admission and on the given census day. The drug name, class,
formulation and daily dose in relation to antipsychotics was collected. In addition,
the drug name was collected for the following classes of psychotropic drugs: anti-
depressants, benzodiazepines, mood stabilizers and anticholinergics. The prescrip-
tion of non-psychotropic drugs was also investigated.
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Table 4.1 Clinical and socio-demographic characteristics (n=362)

Mean S.D.

Age (mean, SD) 47.7 (14.8)
n %
Gender
Male 224 (61.9)
Female 138 (38.1)
Primary diagnosis
Schizophrenia and other 252 (69.6)
psychotic disorders

Major affective disorder 23 (6.4)
Personality disorders 50 (13.8)
Other 37 (10.2)
Time spent in the facility
<1 year 91 (25.1)
1-3 years 102 (28.2)
4-5 years 44 (12.2)
>6 years 125 (34.5)
N. of admissions to acute inpatient facility in the last year
None 275 (76.0)
1 53 (14.6)
2-4 21 (5.8)
>4 13 (3.6)

At the time of the survey all typical antipsychotics and the following atypical
antipsychotics were available in Italy: aripiprazole, clozapine, olanzapine quetia-
pine and risperidone.

The antipsychotic daily doses, including depot antipsychotics, were converted
to CPZ equivalents (mg/day), using published guidelines [32, 33]. In the case of
antipsychotic polypharmacy, the total daily dose was calculated by adding up the
different CPZ equivalents so that the antipsychotic with the highest CPZ equivalent
was considered the main antipsychotic.

Psychotropic polypharmacy was defined as the prescription of at least three dif-
ferent compounds. Antipsychotic polypharmacy was defined as the prescription of
at least two different antipsychotics.

The demographic and clinical characteristics of patients are provided in
Table 4.1.

The study includes 362 patients with an average age of 47.7 years, 61.9% of
whom were males. The most common diagnosis among the participating patients
was schizophrenia (69.6%) followed by personality disorders (13.8%) and major
affective disorder (6.4%). Other disorders accounted for 10.2%.

Overall 46.7% had spent at least 4 years in their given facilities and 76.0% had
had no admission to an acute inpatient facility in the previous year (see Table 4.1).
On the census day almost all patients were treated with a psychotropic drug (98.1%)
and 92.8% of patients had been prescribed at least one antipsychotic (see Table 4.2).
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A high proportion of patients (76.0%) received at least one benzodiazepine. The
proportion of patients receiving psychotropic polypharmacy was 77.5% with an
average number of 3.7 drugs prescribed. Five or more psychotropic drugs were
prescribed to 32.8% of all patients. Overall 62 different drugs were prescribed.
Moreover a PRN medication was prescribed to 25.0% of patients and at least one
drug for medical comorbid conditions to 37.0% of patients.

The study showed that delorazepam, lorazepam and flurazepam were the most
commonly prescribed benzodiazepines, valproic acid and carbamazepine the most com-
monly prescribed mood stabilizers, and sertraline, citalopram and paroxetine the most
commonly prescribed antidepressants. The most commonly prescribed PRN medication
was delorazepam and, overall, 66.7% of PRN medications were benzodiazepines.

The most common associations between drug classes are indicated in Table 4.2,
which illustrates a parcelling out of prescription patterns, all of which are below 7%
in frequency. It is remarkable that among the first five most common combinations,
three include some form of antipsychotic polypharmacy.

Clozapine, risperidone, olanzapine and quetiapine were the most commonly pre-
scribed antipsychotics. Atypical prescription increased compared to prescription
patterns upon admission where haloperidol was the most commonly prescribed
antipsychotic. The variations in prescribing patterns are confirmed by the changes
to the typical:atypical ratio from admission to the census day (2.02:1 vs 1.35:1).

There were 35.6% of patients taking antipsychotic monotherapy, while the
amount of patients receiving antipsychotic polypharmacy was 57.2%. More than
three different antipsychotics were prescribed to 22.9% of patients. The most com-
mon antipsychotics combinations included one atypical and one (or more) typical
drug(s), but no antipsychotics combination appeared to be prevalent.

Antipsychotic total daily dose (in CPZ equivalents) was 577.9 mg/day. Overall
22.9% of patients were receiving a dose lower than 200 mg/day, 31.5% a dose
between 201 mg and 500 mg/day, 18.2% a dose between 501 and 800 mg/day and
27.3% a dose higher than 800 mg/day. There were 17.1% (62) of patients receiving
a dose higher than the suggested maximum dose (1,000 mg/day). Patients with a
diagnosis of schizophrenia or other psychotic disorders were most likely to be
prescribed a dose of antipsychotic higher than 800 mg/day (p<0.001; OR 3.04). As
expected, there was a significant association between the total daily dose and the
number of antipsychotics prescribed (p<0.01). In contrast with earlier studies,
antipsychotic polypharmacy was unrelated to the number of admissions to an acute
general hospital psychiatric ward in the previous 12 months and to a patient’s age.
Of patients taking an antipsychotic 70.1% were also receiving a benzodiazepine,
35.4% of patients a mood stabilizer and 27.0% an antidepressant.

The prescription of anticholinergic medication was related both to the total
antipsychotic dose and to the number of prescribed antipsychotics. Patients taking
anticholinergic drugs were in fact prescribed 789.7 mg/day of CPZ equivalents
while patients not taking anticholinergic drugs were prescribed 504.6 mg/day
(p<0.0001). Of patients treated with antipsychotic monotherapy 13.2% were also
receiving anticholinergic drugs, but this proportion increased to 29.8% when two
antipsychotics were administered.
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Table 4.3 Changes in antipsychotic and psychopharmacological prescriptions from admission to
census day for patients staying less than 1 year (n=91)

Admission Census day
N % N % Test P
Antipsychotic depot 13 14.3 18 19.8 - 0.06°
medication
Medication 72 79.1 69 75.8 - 0.51°
polypharmacy
Antipsychotic 42 46.2 44 48.4 - 0.80°
polypharmacy
Antipsychotic dose 465.6; 513.5 503.2; 586.2 Z=-138 0.17
(mean; SD)
Antipsychotic high dose? 11 12.1 12 13.2 - 1.00°

2>1,000 mg CPZ equivalents
®Binomial distribution used

Overall, psychopharmacological treatment denotes substantial deviations from
guideline recommendations. This is particularly demonstrated through the extensive
and specific use of benzodiazepines, the prescription of mood stabilizers to a per-
centage of patients much higher than those patients suffering from a bipolar disor-
der, and the utilisation of antipsychotics in almost all patients studied, regardless of
their diagnosis. However, the most interesting findings of the study were related to
the changes in prescribing patterns over a patient’s length of stay in the facility.
Prescription changes from admission to the census day were analysed. This analysis
took into account the amount of time each patient spent in the facility, in order to
provide a comparable time frame for all the patients in each of the four control
groups. The four groups were identified according to the time spent in the facilities.
This comparison focused on antipsychotic and psychotropic polypharmacy, depot
medications and antipsychotic dosage.

For the first group of patients (those whose length of stay was less than 1 year; see
Table 4.3) no statistically significant changes were noted in the mean antipsychotic
dose and in the use of depot medications although there was an increase in the fre-
quency of prescribing antipsychotic polypharmacy. The second group of patients
(those whose length of stay was between 1 and 3 years; see Table 4.4) showed a
statistically significant increase in the average dose of antipsychotics from 491.9 to
620.2 CPZ equivalents. A similar significant increase (from 521.1 to 622.8 CPZ
equivalents) was observed in the third group of patients (those staying between 4
and 5 years; see Table 4.5).

Long-term patients (those staying more than 6 years; see Table 4.6) made up the
largest group and showed a statistically significant increase in medication polyphar-
macy (from 61.6 to 76.8%), in antipsychotic average dose (from 401.7 to 581.9 CPZ
equivalents) and in the amount of patients receiving more than 1,000 mg/day of
CPZ equivalents (from 8.8 to 17.6%). A slight yet insignificant decrease in depot
medications was noted. Overall changes in prescribing patterns seem to be related
to time spent in the facility: few changes occurred to short-term patients, while more
significant changes occurred to longer-term patients.
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Table 4.4 Changes in antipsychotic and psychopharmacological prescriptions from admission to
census day for patients staying 1-3 years (n=102)

Admission Census day
N % N % Test p
Antipsychotic depot 19 18.6 16 15.7 - 0.61°
medication
Medication 72 70.6 81 794 - 0.08°
polypharmacy
Antipsychotic 53 52.0 58 56.9 - 0.42°
polypharmacy
Antipsychotic dose 491.9; 503.0 620.2; 593.8 7Z=-258 <0.05
(mean; SD)
Antipsychotic 13 12.7 18 17.6 - 0.30°
high dose*

2>1,000 mg CPZ equivalents
®Binomial distribution used

Table 4.5 Changes in antipsychotic and psychopharmacological prescriptions from admission to
census day for patients staying 4-5 years (n=44)

Admission Census day
N % N % Test p
Antipsychotic depot 7 15.9 7 15.9 - 1.00°
medication
Medication 29 65.9 35 79.5 - 0.15
polypharmacy
Antipsychotic 18 40.9 22 50.0 - 0.42
polypharmacy
Antipsychotic dose 521.1; 659.3 622.8;497.9 7=-2.12 <0.05
(mean; SD)
Antipsychotic 7 15.9 10 22.7 - 0.45°
high dose®

2>1,000 mg CPZ equivalents
"Binomial distribution used

A trend towards an increase of antipsychotic and psychotropic polypharmacy
and higher doses of antipsychotics over the period of stay within the facilities was
nonetheless present in each group.

The length of stay in facilities was the only variable related to the prescription
changes after controlling all other variables.

Analysis conducted on the complete sample confirm the role a patient’s length of
stay plays in changes to his/her prescription: the switch to a different main antipsy-
chotic (antipsychotic with the highest CPZ equivalent) was related to the duration
of stay within the facility (p<0.0001); in particular, patients who had spent at least
3 years had a 2.48 OR (C.I. 1.62-3.79) of being administered a different main
antipsychotic.
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Table 4.6 Changes in antipsychotic and psychopharmacological prescriptions from admission to
census day for patients staying more than 6 years (n=125)

Admission Census day
N % N % Test p
Antipsychotic depot 21 16.8 15 12.0 - 0.21°
medication
Medication 77 61.6 96 76.8 x*=8.31 <0.01
polypharmacy
Antipsychotic 71 56.8 83 66.4 2=2.63 0.11
polypharmacy
Antipsychotic dose 401.7; 381.4 581.9; 502.9 7=-3.33 <0.01
(mean; SD)
Antipsychotic 11 8.8 22 17.6 - <0.05*
high dose*

2>1,000 mg CPZ equivalents
"Binomial distribution used

Treatment augmentation was also related to the duration of stay within the facility:
patients placed in monotherapy at admission who then went on to spend at least
3 years in the facility had an OR=2.04 (C.I. 1.17-3.58) of receiving antipsychotic
polypharmacy.

Compared to earlier studies in the same clinical environment [5, 6] a significant
increase in the use of psychotropic polypharmacy and antipsychotic polypharmacy
was observed. According to our results, patients receiving antipsychotic polyphar-
macy were 77.5% versus 53% [5] and those receiving antipsychotic polypharmacy
were 57.2% versus 23% [6] and 39.3% [5].

Our sample was similar to those of the aforementioned studies in terms of
diagnosis, average patient age and sex. However, differences lie in the patients’
length of stay (our sample being composed of double the amount of patients staying
more than 6 years in a given facility compared to those who participated in the
Tomasi study [5]) and for the level of assistance provided by the facilities included
(both earlier studies having also recruited patients from group homes and shel-
tered housing facilities).

Taking into account our data (which demonstrates that the increase in medication
polypharmacy is related to time spent in the facilities and not to different types of
facility), we can hypothesise that the variable of time represents a possible explana-
tion for differences compared to earlier studies as well as being a possible risk factor
for polypharmacy. The longer the patient’s term the higher the risk of prescribed
polypharmacy.

Similar results were found in acute inpatient facilities where polypharmacy has
been associated with long-term hospitalisation [4, 22]. In a residential setting this
finding could be related to the severity of illness and treatment resistance or may be
a reaction on the part of the prescribers to the chronicity of the patients’ illness.

Our findings denote increased odds for longer-term patients of a switch from
antipsychotic monotherapy to polypharmacy and of a switch to a different main
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antipsychotic. These results could also indicate that chronic treatments may lose
their effectiveness over the course of time.

Long term facilities certainly host a significant proportion of seriously ill
patients (as the high percentage of clozapine use seems to confirm) which could
partially justify the use of polypharmacy, despite the lack of research based evi-
dence demonstrating its superior effectiveness. Nevertheless, some studies did not
identify psychopathology as a predictor of polypharmacy [34] and have shown that
a switch from antipsychotic polypharmacy to monotherapy has been beneficially
linked to the patients’ overall clinical status [11, 35]. Furthermore, the increased
risk of adverse effects related to polypharmacy should be cautionary to clinicians,
especially when treating patients over a period of years [36] as is the case with the
majority of patients being hosted in long term facilities.

This is especially true if we take into account our findings depicting a general
tendency towards increasing prescriptions of all classes of psychotropic drugs
during patient’s stay in the facility and an increased use of antipsychotic polyp-
harmacy among more common combination prescriptions.

These findings are consistent with earlier reports that show a growing trend
over the last 10 years for the administration of psychotropic polypharmacy in
every setting [1, 8, 17].

It is remarkable that in our study this practice is more widespread than that of
acute inpatient facilities [12, 37], where, by definition, patients are treated in the
more severe phase of their illness.

As we pointed out antipsychotic polypharmacy is the strongest predictor of high
dose and prescriptions above the maximum recommended dosage.

Compared to other studies conducted in Italy reporting antipsychotic doses (only
done with hospitalised patients or outpatients), our study showed a particularly high
frequency of high dose prescriptions [12, 29]. As for polypharmacy the tendency to
increase the mean dose of antipsychotic over the patients’ length of stay seems to be
related to the duration of time spent in the investigated facilities.

The highest doses prescribed were usually a consequence of prescribing medium
doses of two or more drugs, rather than that of prescribing high doses of a single drug.
A possible explanation for this practice is that the prescriber is not always aware of
exceeding, along with polypharmacy, the maximum recommended dose, and maybe
through the administration of multiple medium doses the prescriber unconsciously
overrode this concern. This hypothesis seems to be consistent with a recent survey
denoting clinicians’ reasoning behind antipsychotics polypharmacy which stresses,
among other motives, the intent to avoid high doses of a single drug [38].

Another hypothesis is that with chronically ill psychotic patients who are typically
limited when it comes to receiving benefits from treatment, antipsychotic polypharmacy
and high doses might reflect hopes for greater effectiveness of treatment and this pre-
scribing habit could be read as a reaction of the prescribers to the chronicity of the ill-
ness. However, this strategy lacks compelling evidence for the superior effectiveness of
the aforementioned polypharmacy and high dosage, and may increase the cost of health-
care and the risk of possible side effects. This is confirmed by our findings of a twofold
increase in anticholinergic prescriptions when a second antipsychotic is added.
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This prescribers factor could therefore influence the prescription patterns regardless
of the severity of the illness [39]. The absence in our results of a more frequent and
specific antipsychotic combination and the high variability of overall prescriptions
is consistent with this hypothesis. This observation should be further investigated,
but it is interesting to note that, in our study, patient related factors such as young
age and admission to a general hospital’s acute psychiatric ward in the previous
12 months were not associated with antipsychotic polypharmacy contrary to the
evidence of previous studies [5, 21].

4.6 Conclusions and Future Directions

Drug utilisation studies are necessary in order to provide a clear picture of real-
world treatment patterns, further allowing us to identify areas which need change
and improvement.

As we previously reported, the two main drug utilisation studies in Italian long-
term facilities show a large gap between recommendations and real-world practice.
Indeed they show a weak relationship between diagnosis and psychotropic treatment,
a high rate of polypharmacy, and a trend towards increasing antipsychotic polyphar-
macy and dosage.

The rate of psychotropic and antipsychotic polypharmacy as well as antipsy-
chotic high dosage seem to increase either over the years (when comparing our
results with those of Tomasi et al. [5]) or (according to our own results) over the
length of patient’s stay within the facilities.

These data support, on the one hand, the clinicians’ cultural tendency towards an
increase in psychotropic polypharmacy (as has been proven in studies carried out over
the last 10 years), and on the other hand, they show that such prescriptions are common
even in long-term facilities where treatment goals should also be reached through non-
pharmacological interventions aimed towards rehabilitation. The results instead affirm
the contrary; that longer treatment periods lead to an increased risk of polypharmacy.

The evidence that approximately 50% of the patients living in residential facili-
ties have little to no involvement in rehabilitation activities [26] raises more than
one question with regard to the function and the purpose of long term psychiatric
facilities. What is the relationship between the increase in a patient’s psychotropic
polypharmacy for the duration of his/her admission, low patient turn-over (45% of
patients stay in the same facility for more than 4 years), and minimum involvement
in rehabilitation activities?

Even if we can answer that long-term facilities usually host severely ill and
chronic patients, it has to be noted that, when long term psychiatric facilities opened
in Italy, psychotropic drug treatment was considered an effective, though not sub-
stantial, intervention, and had to be used in the lowest possible dosages in order to
allow for a patient’s participation in rehabilitation activities. Nowadays, psychotro-
pic drug treatment seems to have taken on a determining role and in some cases it is
the only delivered treatment.
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In this current scenario the studies have outlined, the risk is in adopting the practice
of increasing the dosage of psychotropics to deal with the severity of a patient’s ill-
ness, rather than increasing the patient’s available global care. However, as has been
highlighted, the severity, chronicity and treatment resistance of certain illnesses
usually found in patients of long-term facilities, places clinicians in a predicament
in which they may be forced to rely on their clinical experience, and perhaps intu-
ition, to design antipsychotic polypharmacy treatment protocols for real-world
practice, especially where they have no specific practice guidelines to rely on for
antipsychotic polypharmacy. The consequence being the aforementioned parcelling
out of psychotropic combinations, often without a pharmacological rationale. The
variability of prescriptive practice seems to suggest, as Klein [40] claimed, that in
clinical psychopharmacology the scientifically based knowledge necessary to make
prescription rational and informed is not available, since the research is more
inclined to focus on the development and registration of new drugs, rather than on
the improvement of the use of existing ones.

In order to attain such knowledge, it would be desirable to perform pragmatic,
randomised clinical trials in order to replace subjective clinical impression with a
more rational approach to antipsychotic polypharmacy, based on a pharmacody-
namic and pharmacokinetic understanding of drug action.

Furthermore, we would suggest that more drug utilisation studies be imple-
mented in order to raise awareness regarding the rate of polypharmacy and the
appropriateness of its use, although we acknowledge that the mere carrying out of
these studies would not be sufficient enough to improve prescribing practice.

As has been demonstrated in our study [7], carried out at a distance of 4 years
from Tomasi’s original study [5], prescribing patterns in residential facilities have
not improved, rather they have worsened. We believe it would be useful to offer
specific training courses on the rational implementation of psychotropic drug pre-
scription in the same facilities which have been subjected to our investigations once
a drug utilisation study has been completed. Given the large gap between treatment
recommendations and real-world practice in residential facilities, more effective
strategies for distributing evidence-based knowledge are necessary in order to turn
scientific results into everyday practices.
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Chapter 5

Antipsychotic Polypharmacy and Associated
Phenomena in Patients with Schizophrenia:
Rational or Irrational?

Yong K.H. Michael, Norman Sartorius, and Kang Sim

Abstract A review of the literature of psychopharmacological studies reveals that
there are great discrepancies in reported rates of psychotropic drug utilization
patterns. As newer psychotropic agents are being introduced into the market, it is
necessary to assess the prescribing patterns within specific local contexts, clinical
factors associated with their use and their change over time. In the first psychophar-
macological study of antipsychotic prescription patterns for schizophrenia in six
East Asian countries and regions in 2001 (REAP-I), it was found that the second-
generation antipsychotics (SGA) were generally under-utilized and Japan had a
relatively higher dose and antipsychotic polypharmacy whilst China had a higher
prescription of clozapine. A second study (REAP-II) was undertaken in 2004 and
trends of increasing SGA use with reciprocal decreasing use of first generation
antipsychotics (FGA) among the East Asian countries were noted. The current study
aims to examine prescription patterns of psychotropic drugs, relevant associated
factors with antipsychotic polypharmacy (defined as prescription of two or more
antipsychotics) and their inter-relationships with associated phenomena such as
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long acting antipsychotic use, prescription of FGA and SGA medications within a
tertiary psychiatric hospital setting in Singapore.

We conducted a cross-sectional pharmaco-epidemiological survey of psychotro-
pic prescription patterns for 100 hospitalized patients with schizophrenia. Data
collection was performed using a standardized protocol which included patient’s
social and clinical characteristics, psychiatric symptoms, course of illness, and
information about medications including types of drugs, dosages and adverse effects.

Antipsychotic polypharmacy (74% of subjects) was associated with greater
prescription of long acting antipsychotic, FGA use, higher antipsychotic dose and
lower Brief Psychotic Rating Scale scores. Use of long acting antipsychotic was
associated with older age group, less likelihood of SGA use, greater likelihood of
antipsychotic polypharmacy, anticholinergic use and use of higher dosage of antip-
sychotic. Prescription of FGAs was associated with older age, verbal aggression, a
higher total daily chlorpromazine equivalent dosage, higher rates of antipsychotic
polypharmacy and lesser use of SGA. SGA prescription was associated with younger
age, less prescriptions of anticholinergic and long acting antipsychotic medications
but not antipsychotic polypharmacy.

We observed significant rates of antipsychotic polypharmacy but also in the use
of SGA and prescription of low antipsychotic doses. The importance having regular
psychotropic prescription audits and follow up studies may allow evaluation of all
patterns of antipsychotic use including polypharmacy, promote understanding of
contextual prescription trends and encourage consideration of rational prescription
practices including antipsychotic polypharmacy.

Abbreviations

BPRS Brief Psychiatric Rating Scale

FGAs First generation antipsychotics

GAF  Global Assessment of Functioning Scale
SGAs Second generation antipsychotics

5.1 Introduction

A review of the literature on psychopharmacological studies revealed that there
were great discrepancies of reported rates for psychotropic drug utilization patterns
[1-3]. Prescription of psychotropic medications can be affected by a myriad of factors
including patient, prescriber, medication factors and issues related to healthcare
system such as cost of medications, accessibility, medication subsidy [4, 5]. As
more and more newer psychotropic agents are being introduced into the market, it
is thus necessary to assess the psychotropic prescribing patters, factors associated
with their use and their changes over time [6]. Naturalistic pharmacoepidemiological
studies can also allow examination of gaps between treatment recommendations



5 Antipsychotic Polypharmacy and Associated Phenomena in Patients. .. 63

and what is practiced on the ground as well as factors affecting the conformance
patterns [7, 8].

Schizophrenia is a severe debilitating disorder that typically begins in the late
adolescent or early adult. Antipsychotic drugs have been around since 1950s and
can be more effective in the treatment of certain aspects of schizophrenia such as
positive symptoms but less effective for negative symptoms and cognitive deficits [9],
Two groups of antipsychotic drugs are currently used to treat schizophrenia, namely,
the first generation antipsychotics (FGAs) such as chlorpromazine, trifluoperazine
and the novel or atypical antipsychotics (second generation antipsychotics, SGAs)
such as olanzapine, risperidone. The first generation antipsychotics are now relatively
inexpensive, but could result in higher frequency of adverse effects such as extra-
pyramidal side effects. Apart from cost burden, antipsychotic drug utilization data
can also be influenced by medical and non medical considerations with different
healthcare and financing systems [10]. Prescription patterns of antipsychotics vary
across geographical regions and with time. Existing literature on antipsychotic
drug utilization in schizophrenia documented some variations across Europe [11],
America [12] and Asia [13]. Recent studies have also suggested prescribing trend
changes in terms of diminishing use of high doses of the older FGA but increasing
use of moderate dose of SGA and in combination with other psychotropic agents
like mood stabilizers and hypnotics [14—17].

Data about psychotropic prescription patterns is more sparse in East Asia
compared to the West. However, in the first pharmacoepidemiological study of
antipsychotic prescription patterns for schizophrenia in six East Asian countries and
regions in 2001 [13, 18], it was found that Japan had a relatively higher dose and
antipsychotic polypharmacy, Singapore had a high utilization of depot injections
while China had a higher prescription of clozapine. High prescription of clozapine
was observed in China with relatively lower utilization of other FGAs which was
likely related to their availability and costs. The cost of clozapine is approximately
40-fold higher in Singapore or Taiwan compared to China.

A follow up study was undertaken in 2004 [19] and trends of increasing SGA use
with reciprocal decreasing use of FGAs among the East Asian countries were noted.
The current study aims to examine prescription patterns of psychotropic drugs,
relevant associated factors with antipsychotic polypharmacy (defined as prescription
of two or more antipsychotics) and their inter-relationships with long acting
antipsychotic use, prescription of FGA and SGA medications within a tertiary
psychiatric hospital setting in Singapore.

5.2 Methods

This study is a cross-sectional pharmacoepidemiological study of psychotropic
prescription patterns for hospitalized patients with schizophrenia. We recruited 100
patients who were admitted to the Institute of Mental Health from January to
February, 2009, who had a clinical diagnosis of Schizophrenia according to the
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WHO International Classification of Diseases (ICD-10) or Diagnostic and Statistical
Manual of Mental Disorders (fourth edition: DSM-IV) and were able to give
informed consent at the point of entry into the study. Patients with clinically
significant medical conditions or active psychotic symptoms related to co-morbid
substance use disorders were excluded from the study. Data collection was con-
ducted via a face to face interview using a standardized protocol which included
patient’s social and clinical characteristics, psychiatric symptoms, course of illness,
and information about medications including types of drugs, dosages and adverse
effects. Daily doses of all drugs and antipsychotic doses were averaged and long
acting intramuscular injection of antipsychotic medications within 30 days of
admission were converted to approximate daily chlorpromazine-equivalents (CPZeq,
mg/day) using standard guidelines [2, 20, 21]. Clinical variables which included
socio-demographic details, current psychiatric medications, blood pressure and
body mass index (BMI) were obtained from the medical records. Brief Psychiatric
Rating Scale (BPRS) [22] and Global Assessment of Functioning Scale (GAF) were
used to assess the severity of psychopathology and level of psychosocial function-
ing respectively. Both BPRS and GAF scales were administered after the patient
was stabilized for their illness and prior to their discharge from the hospital. All
study procedures were approved by the Institutional Review Boards of Institute of
Mental and National Health Group.

5.3 Statistical Analysis

In this study, averages were reported as means =+ standard deviation (SD), risk estimates
were reported as odds ratios (OR) with their 95% confidence interval (CI). Analyses of
data were done using the Statistical Package for Social Sciences (SPSS) version 17.
Normality of distributions of continuous measures was checked using Kolmogorov-
Smirnov one-sample test. Differences between groups were tested by ANOVA (t-test)
for normally distributed data, non-parametric Mann Whitney U tests for non-normally
distributed continuous data and by contingency table (y?) for categorical variables.
Significance was taken to be p<0.05. For analysis, low dose antipsychotic was defined
as those who received less than 300 CPZeq mg/day and non-low dose antipsychotic
was defined as those who received equal to or greater than 300 CPZeq mg/day. This
segregation was based on treatmentrecommendations including that of the Schizophrenia
Patient Outcomes Research Team (PORT) [23-25].

5.4 Results

In this study of 100 patients, there was equal gender preponderance and the mean
(SD) age was 42.89+10.4 years, of whom 71 (71%) were single. More than half of
the patients (67%) were unemployed. About 34% of the patients suffered a duration
of illness between 10 and 20 years. With regards to ethnicity, the majority was
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Table 5.1 Socio-demographic characteristics of the sample (N=100)

Factors Mean SD or percent
Age (= SD, years) 429 10.4
Years of education(+ SD, years) 9.95 3.34
Weight (+ SD, kg) 61.8 13.7
Sex (n, %)

Male 50 50.0

Female 50 50.0
Ethnicity (n, %)

Chinese 82 82.0

Malay 10 10.0

Indian 8 8.0
Marital status (n, %)

Single 71 71.0

Married 23 23.0

Divorce/separated 6 6.0
Occupation (n, %)

Employed 19 19.0

Unemployed 67 67.0

Others (student, homemaker) 14 14.0
Duration of illness (n, %)

3-6 months 3 3.0

6 months—1 year 2 2.0

1-5 years 16 16.0

5-10 years 27 27.0

10-20 years 34 34.0

>20 years 18 18.0

Abbreviation: SD standard deviation

Chinese (82%) with Malays and Indian constituting 10 and 8% respectively of the
study population (Table 5.1). The mean daily chlorpromazine equivalent dose of
antipsychotic agents was 397.38+323.34 mg/day. Patients received either 1(26%),
2(62%) or 3(12%) antipsychotics given during this study period, hence antipsy-
chotic polypharmacy was observed in 74% of the subjects. The number of patients
who were receiving low dose antipsychotic was 53% while the remaining (47%)
were on antipsychotic doses equal to or above 300 chlorpromazine mg equivalents
per day. Concomitant use of antidepressants occurred in 22 (22%) patients and
mood stabilizers in 28 (28%) patients. More than half of the patients in this study
(67%) used anticholinergics. Long-acting antipsychotics were commonly used in
patients (79%). First generation antipsychotics were used in 49% of the study
patients, while 50% of the patients were on second generation antipsychotics.
Antipsychotic polypharmacy was found in 74% of the subjects (Table 5.2).
Patients who received more than one antipsychotic were associated with lower
BPRS scores (mean 20.9+2.9) (p=0.04) and higher total CPZeq mg/day
(mean 496.1+329.6 versus 207.7+215.0) (p<0.001). Antipsychotic polypharmacy
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Table 5.2 Factors associated with antipsychotic polypharmacy

Antipsychotic polypharmacy (use of >1 antipsychotic)

Factors Yes (n=74) No (n=26) Test statistic p OR  CIL;
Age 43.9+9.3 39.9+129 F=3.04 0.08 - -
Total CPZ equivalents 496.1+£329.6 207.7+215 F=13.64 <0.001 - -
mg/day
GAF total score 37.9+6.5 36.9+9.2 F=0.3 0.59 - -
BPRS total score 20.9+2.9 22.5+4.4 F=4.06 0.04 - -
FGA
Yes 46 (62.2%) 3(11.5%)  *=19.7 <0.001 12.6 3.5,45.8
No 28 (37.8%) 23 (88.5%)
Dosage of antipsychotic CPZ-eq mg/day
Non-low (=300) 43 (58.1%) 4(154%) y*=14.1 <0.001 7.63 2.39,24.36
Low (<300) 31 (41.9%) 22 (84.6%)
Long-acting AP
Yes 69 (93.2%) 10 (38.5%) x*=34.8 <0.001 22.1 6.6,73.56
No 5(6.8%) 16 (61.5%)

Abbreviations: CPZ-eq chlorpromazine equivalents, GAF global assessment functioning, BPRS
brief psychiatric rating scale, FGA first generation antipsychotic

was associated with the use of long acting antipsychotic (93.2%) compared to those
receiving one antipsychotic (38.5%) (p<0.001). Patients on more than one antipsy-
chotic were more likely to be receiving first generation antipsychotics (62.2%) than
those who were on monotherapy antipsychotic prescription (11.5%) (p<0.001).

Asagroup, patients receiving long acting (depot) antipsychotics were significantly
older (mean 44.3 years) (p=0.007) than those who were not receiving long acting
antipsychotics. The proportion of patients who were on long acting antipsychotics
and second generation oral antipsychotics were lower (43%) when compared to
those who were on second generation oral antipsychotics but not on long acting
antipsychotics (76.2%) (p=0.007). Patients on long acting antipsychotics were
more likely (87.3%) to be prescribed more than one antipsychotic than those on
purely oral medications (23.8%) (p<0.001). There were more patients on long
acting antipsychotics (74.7%) that were prescribed on anticholinergics than those
who were on oral medications (38.1%) (p=0.002). Patients who were receiving
long acting antipsychotics also received higher dosages of antipsychotics compared
to those who were not on long acting antipsychotics (53.2% versus 23.8%) (p=0.017;
Table 5.3).

In terms of use of FGA, patients who were receiving FGA were older compared
to those not receiving FGA (mean age 45.7 versus 40.2 years) (p=0.008). The group
of patients on first generation antipsychotics had higher total daily chlorpromazine
equivalent dosage (496.4+358.4 mg/day) when compared with those who were
not on FGA (302.2+254.6 mg/day) (p=0.002). Verbal aggression was seen more
frequently in patients who were on FGA (38.8%) when compared with those who
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Table 5.3 Prescription of long-acting antipsychotic and associated factors

Long-acting antipsychotic use

Test

Factors Yes (n=79) No (n=21) statistic P OR CI,,
Age, years 44.3+9.2 37.5+13.1 F=7.47 0.007 - -
Total CPZ equivalents 421.8+326.3 305.7+301.8 F=2.16 0.145 - -

mg/day
GAF total score 37.8+6.9 36.8+8.5 F=0.28 0.600 - -
BPRS total score 21.2+33 21.9+4.0 F=0.78 0379 - -
Use of SGA
Yes 34 (43.0%) 16 (76.2%) ¥=729 0.007 0.24 0.08,0.71
No 45 (57.0%) 5(23.8%)
Polypharmacy
Yes 69 (87.3%) 5(23.8%) 1?=34.80 <0.001 22.08 6.63,73.6
No 10 (12.7%) 16 (76.2%)
Use of anticholinergics
Yes 59 (74.7%) 8 (38.1%) x?=10.05 0.002 479 1.74,13.3
No 20 (25.3%) 3(61.9%)
Dosage of antipsychotic CPZ mg eq/day
Low (<300) 37 (46.8%) 16 (76.2%) =574 0017 3.63 121,109
Non-Low(>300) 42 (53.2%) 5(23.8%)

Abbreviations: CPZ-eq chlorpromazine equivalents, GAF global assessment functioning, BPRS
brief psychiatric rating scale, SGA second generation antipsychotic

are not receiving FGA (19.6%) [odds ratio 2.6, 95% confidence interval 1.06, 6.38,
p=0.035]. Patients on FGA (18.4%) were less likely to be in receipt of SGA
(p<0.001) and in receipt of more than one antipsychotic (p<0.001). There was no
significant association between the use of first generation antipsychotics and
prescription of anticholinergics [p=0.076]. Patients receiving first generation antip-
sychotics tend to be in the category of taking higher dose of medications (61.2%)
compared to patients not receiving first generation antipsychotics (33.3%) (p=0.005;
Table 5.4).

In terms of SGA use, prescription of SGA was associated with younger age
(mean 39.4 years versus 46.4 years) (p=0.001) compared to those subjects receiv-
ing FGA. There was a smaller proportion of patients receiving SGA who were given
anticholinergics (56%) compared to those not on SGA (78%) (p=0.019). Patients
on SGA were less likely to be receiving long acting antipsychotic (68%) when com-
pared with patients not taking SGA (90%) (p=0.007; Table 5.5).

Patients who received low dose of antipsychotics were less likely to be associ-
ated with disorganized speech (15.1%) compared to those taking higher dose antip-
sychotic (38.3%) (p=0.008; Table 5.6). Patients who were on low dose antipsychotics
also had less verbal aggression (18.9%) compared to those receiving higher doses of
antipsychotics (40.4%) (p=0.018). Patients who were receiving higher doses of
antipsychotics had significant side effect problems like galactorrhea, amenorrhea



Table 5.4 Prescription of first generation antipsychotic and associated factors

First-generation antipsychotic use

Test

Factors Yes (n=49) No (n=51) statistic p OR (I,
Age 45.7+8.7 40.2+11.3 F=7.25 0.008 - -
Total CPZ equivalents 496.4+358.4 302.2+254.6 F=9.82 0.002 - -

mg/day
GAF total score 37.7£6.9 37.4x7.6 F=0.038 0.847 - -
BPRS total score 209+3.1 21.8+3.7 F=1.78 0185 - -
Polypharmacy
Yes 46 (93.9%) 28 (54.9%) ¥*=19.73 <0.001 12.6 3.46,45.8
No 3(6.1%) 23 (45.1%)
Use of anticholinergics
Yes 37 (75.5%) 30 (58.8%) x*=3.15 0076 2.16 0.92,5.1
No 12 (24.5%) 21 (41.2%)
Dosage of antipsychotic CPZ-eq mg/day
Non-low (=300) 30 (61.2%) 17 (33.3%) ¥*=7.80 0.005 3.16 1.39,7.16
Low (<300) 19 (38.8%) 34 (66.7%)
Verbal aggression
Yes 19 (38.8%) 10 (19.6%) y’=446 0.035 26 1.06,6.38
No 30 (61.2%) 41 (80.4%)
SGA
Yes 9 (18.4%) 41 (80.4%) ¥x?=38.46 <0.001 0.06 0.02,0.15
No 40 (81.6%) 10 (19.6%)

Abbreviations: CPZ-eq chlorpromazine equivalents, GAF global assessment functioning, BPRS
brief psychiatric rating scale, SGA second generation antipsychotic

Table 5.5 Prescriptions of second generation antipsychotic and associated factors

Second-generation antipsychotic use

Test
Factors Yes (n=50) No (n=50) statistic p OR (I,
Age 39.4+10.8 46.4+8.9 F=12.61 0.001 - -
Total CPZ equivalents 368.8+286.8 425.9+356.8 F=0.78 0.38 - -
mg/day
GAF total score 37.3+£6.9 37.8+7.6 F=0.12 0.73 - -
BPRS total score 21.3+3.3 21.3+£3.6 F=0.00 1 - -
Use of anticholinergics
Yes 28 (56%) 39 (78%) x’=547 0.019 036 0.15,0.86
No 22 (44%) 11 (22%)
FGA
Yes 9 (18%) 40 (80%) x*=38.46 <0.001 0.06 0.02,0.15
No 41 (82%) 10 (20%)
Long-acting AP
Yes 34 (68%) 45 (90%) x*=729 0.007 024 0.08,0.71
No 16 (32%) 5 (10%)

Abbreviations: CPZ-eq chlorpromazine equivalents, GAF global assessment functioning, BPRS
brief psychiatric rating scale
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Table 5.6 Use of low dose (<300 CPZ mg eq/day) versus higher dose antipsychotic (>300 CPZ
mg eq/day) and associated factors

Dosages of antipsychotic

Low dose Non-low dose  Test
Factors (n=53) (n=47) statistic p OR CI,,
Disorganized speech
Yes 8 (15.1%) 18 (38.3%) x*=6.97 0.008 349 1.34,9.07
No 45 (84.9) 29 (61.7%)
Hyperprolactinemia related (galactorrhea, amenorrhea, gynecomastia)
Yes 0 (0%) 4 (8.5%) =47 0.03 1.09 1,12
No 53 (100%) 43 (91.5%)
Long-acting antipsychotic
Yes 37 (69.8%) 42 (89.4%) =574 0.017 3.63 12,109
No 16 30.2%) 5 (10.6%)
Verbal aggression
Yes 10 (18.9%) 19 (40.4%) x*=5.62 0.018 292 1.18,7.19
No 43 (81.1%) 28 (59.6%)
>1 antipsychotic
Yes 31(58.5%) 43 (91.5%) ¥’=14.1 <0.001 7.63 2.39,24.4
No 22 (41.5%) 4 (8.5%)
Mood stabilizer
Yes 9 (17%) 19 (40.4%) x*=6.79  0.009 332 1.3,8.36
No 44 (83%) 28 (59.6%)

Abbreviation: CPZ-eq chlorpromazine equivalents

and gynecomastia compared to those on lower doses (p=0.03). Prescription of
higher doses of antipsychotics was more likely associated with mood stabilizers use
(p=0.009). High dose antipsychotic use was associated with prescription of long
acting antipsychotics (p=0.017) and antipsychotic polypharmacy compared to
those patients receiving low dose antipsychotic (p<0.001).

In terms of administration of concomitant psychotropic medications, mood
stabilizer use was less likely to be associated with antidepressant use (p=0.025) but
more likely to be associated with use of higher dose of antipsychotics (p=0.009).
Patients receiving anticholinergics were more likely to be associated with prescrip-
tion of long acting antipsychotics (p=0.002) but less likely associated with use of
SGA (p=0.019).

5.5 Discussion

There were several main findings in this study. First, long acting antipsychotic use
was associated with greater likelihood of antipsychotic polypharmacy and anticho-
linergic use, older age, less likelihood of SGA use and use of higher dosages of
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antipsychotics. Second, antipsychotic polypharmacy was associated with prescription
of long acting antipsychotic, FGA use, higher dosages of antipsychotics used and
lower BPRS scores. Third, FGA prescription was associated with older age, higher
antipsychotic dosage, polypharmacy and verbal aggression. Fourth, SGA prescription
was associated with younger age, less likelihood of anticholinergic and long acting
antipsychotic use.

A previous study across six East Asian countries which examined the prevalence
of depot antipsychotic use and its clinical correlates concluded that there was a wide
variation in the prevalence of depot antipsychotic prescription and suggested that
these practices may be less guided by specific psychopharmacological principles
and more determined by local traditions and prescription culture [26]. Clinicians’
attitudes and knowledge about antipsychotic long acting antipsychotics are important
and can interface and inter-relate with patient factors such as choice, reasoning and
stigma in treatment. A cross-sectional study of consultant psychiatrists’ attitudes
and knowledge towards the prescription of long acting antipsychotics in North West
England [27] showed a 50% decrease in long acting antipsychotic prescription
despite the findings that most clinicians in the study regarded long acting as being
associated with better adherence. It was thought that whilst most of the clinicians’
attitudes and knowledge have remained stable, concerns with regards to stigma and
patients’ acceptance associated with long acting antipsychotic use might influence
the type and mode of delivery of particular antipsychotic medication being offered
and actually administered to patients.

The association of use of long acting antipsychotics with older age may be related
to the fact that the patients had been ill for a longer period of time as it was noted
that more than two thirds of the patients in this study had duration of illness of more
than 5 years. It was observed that compliance with medication also interact with the
chronicity of illness [28]. A review of compliance with maintenance regimens of
medical conditions like rheumatic fever prophylaxis, glaucoma, isoniazid for tuber-
culosis, and self-administered insulin showed a mean non-compliance rate of about
54% [29], which is not too different from that found in patients with psychotic
conditions [30, 31]. Clinicians may choose to use long acting antipsychotics in order
to achieve stable drug therapeutic levels and thus enhance treatment adherence [2].
It is possible that they have been given FGA first in view of their longer duration of
illness or be given more than one medication for stabilization of their symptoms
over the years including a depot antipsychotic. Multiple or recurrent relapses
secondary to non-compliance might have influenced clinician’s decision to start
long acting antipsychotics apart from the administration of more than one antipsy-
chotic medication [27].

Patients on depot antipsychotic tend to be given higher dosages of antipsychotics
and we found a modest negative correlation between age and daily antipsychotic
dose in patients aged 45 years and older. This was in contrast to the study by Mamo
[32] who did not find any correlation of age with total daily dose of antipsychotic
medication. However, a systemic review of long acting antipsychotic use by Adams
[33] showed that long acting antipsychotic is an effective maintenance therapy for
schizophrenia, in that standard dose was more effective than placebo thus behooving
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the need to constantly review effective doses of depot antipsychotic over time
following initiation.

The prescription of anticholinergics in patients receiving long acting antipsy-
chotic needs to be better clarified [34]. Studies have shown that there was no con-
vincing evidence that the range, nature or severity of adverse effects reported with
depot treatment was significantly different from that seen with oral treatment [35].
Since older patients were more likely to develop extrapyramidal side effects when
given an antipsychotic medication, clinicians might have chosen to add an anticho-
linergic as a prophylaxis to reduce the extrapyramidal side effects and ensure
continual acceptance of therapy. Fenton [36] had suggested that in standard clinical
settings, the individual patient’s acceptance or rejection of the prescribed pharma-
cological regimens was often the single greatest determinant of the effectiveness of
any treatment and adverse effects may lead to diminished acceptance of treatment
with antipsychotic medications. Several previous studies have also shown that there
was no significant difference in the efficacy of different types of depot antipsychotic
[37-39]. Thus the choice of which depot antipsychotic to use must always take into
account clinical judgment as well as the preferences of the recipients of care and
their caregivers, and providing psycho education about the benefits and rationale for
the administration of any depot antipsychotic [40, 41].

As patients with schizophrenia continues to grow older, this raises concerns
regarding our choice of use of first generation long acting antipsychotic prepara-
tions such as haloperidol decanoate and flupenthixol decanoate, all of which can
have side effects like tremor, bradykinesia, unsteadiness, and falls which the elderly
are particularly vulnerable. The availability of second generation long acting
antipsychotic like risperidone Consta could perhaps offer an alternative solution,
in terms of reduction of positive and negative symptoms with minimization of
extrapyramidal side-effects [42]. Similar precautions are required for older patients
who are started on long acting risperidone injection in terms of monitoring of blood
glucose and lipid function [43, 44]. The minimal use of second generation depot
antipsychotic in this study could be a result of multiple factors including medication
cost, preferences of patients and their caregivers, clinicians’ attitudes towards long
acting antipsychotic.

Antipsychotic polypharmacy is a prevalent phenomenon [13, 45—49] within clinical
practice, with rates ranging from 5 to 18% in outpatient settings and up to 50% in
inpatient context [46]. A survey of six Asian countries showed that antipsychotic
polypharmacy was found in about half of sample of the patients [13].

Despite guidelines dissuading the practice of polypharmacy, antipsychotic polyp-
harmacy for prolonged periods is not uncommonly observed [20, 50-53]. Current
literatures have failed to show superior efficacy for polypharmacy over monotherapy
[54-56] and Gardos [17] had suggested that the relative cost of antipsychotic polyp-
harmacy might actually be higher than monotherapy.

In practice, there is a place for rational polypharmacy which is a reflection of the
often unsatisfactory outcome of treatment with single antipsychotic [54], which
may involve adding an oral antipsychotic to another oral antipsychotic or to a depot
antipsychotic which can result in higher overall daily antipsychotic dose as was
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observed in this study. Interestingly, a study by Ito [49] revealed that polypharmacy
and excessive dosing were influenced by the clinicians’ skepticism towards the use
of algorithms, nurses’ requests for more drugs and the patient’s clinical condition.
Despite clinicians’ attitude towards using algorithms and treatment guidelines, a
local study by Chong et al. [57] which was conducted on a group of patients with
early psychosis showed that the implementation of a treatment algorithm coupled
with audit successfully reduced the rate of antipsychotic polypharmacy. The finding
of lower BPRS scores may indicate that the symptoms were successfully ameliorated
with the treatment regime or that interventions that improve adherence which
included associated use of long acting antipsychotics may be effective in the reduction
of psychotic symptomatology [35, 58].

Furthermore, diagnostic systems such as DSM-IV and ICD-10 adopt a hierarchical
system and view disorders as categorical entities rather than affected domains of
thought, speech, affect, behavior along a dimensional spectrum [59]. Thus patients
presenting with a mixture of psychotic, affective symptoms or cognitive deficits
may need treatment with more than one medication in warranted circumstances
[60]. There is also non specificity of the targets of different classes of medications
as they treat symptoms which may cut across different diagnostic categories rather
than discrete disorders per se. To define what constitutes an adequate psychotropic
drug prescription can be a complex task since it entails not only the consideration of
clinical factors, pharmacological properties of the medications, past response, drug
sensitivities, prescriber experience but also social, economic aspects including
healthcare funding and subsidy structures [1]. This complexity probably contributes
and interacts with myriad of factors to account for the observed variations in the
type and quantities of psychotropic drugs prescribed within different hospitals
and in different countries [13]. Most of the patients studied were prescribed two
antipsychotics or less (88%) which may include a long acting antipsychotic.
Additional psychotropic medication may involve the prescription of antidepressants
and mood stabilizers used to treat co-morbid affective symptoms in our patients.

Ultimately, the reasons behind antipsychotic polypharmacy may be complex and
comprised of the interplay of various factors including severity of psychopathology,
adverse effects, tolerance of adverse effects and response to treatment. Antipsychotic
polypharmacy can also occur in the context of cross-titration of two antipsychotic
agents [61]. However, clinicians might have stopped cross-titration at the first sign of
clinical improvement, with the result of two or more medications being prescribed.
In addition, clinicians seeking more rapid responses may attempt antipsychotic
polypharmacy with the hope of expediting improvement in their patients despite the
understanding by clinicians that optimal responses to antipsychotic monotherapy
can often take longer [62]. The pressure of getting patients well in a busy acute
psychiatric ward with the increasing need to address the expectations of family
members, may influence the prescription habits in order to hasten the recovery of
the patient. Polypharmacy using a second antipsychotic might be unnecessary and
could add to the cost of treatment. Within the clinical practice guidelines (CPG)
from the local Ministry of Health [63], there is now recommendations for the use
of lower dosage of antipsychotics for our patients as well as single antipsychotic
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during treatment as much as possible unless otherwise indicated such as during
transitional periods of switching between antipsychotics or during augmentation of
clozapine treatment. There is a paucity of studies about the feasibility and efficacy
of reducing antipsychotic polypharmacy [64] and future studies may want to look at
the utility and safety of these different antipsychotic combinations as well as better
ways to reduce unnecessary antipsychotic polypharmacy within naturalistic treatment
settings.

An obvious advantage of using FGA may relate to cost burden superficially and
FGA are perceived to be associated with greater cost savings when compared with
SGA [65-67]. We found that FGA use was associated with older age, higher daily
antipsychotic dose, higher rates of polypharmacy and verbal aggression and less
likelihood to be prescribed a second generation antipsychotic. Having a longer
duration of illness and being in the era when SGA were just appearing in the market
during their first break illness and cost considerations might have influenced clini-
cians’ preference to choose FGA as their first line medication then. Paton and his
colleague [68] showed that in a group of inpatients who were prescribed antipsy-
chotics, 48% of whom were prescribed more than one medications and large doses
of antipsychotics were frequently prescribed ‘as required’. The higher doses required
may be related to the use of more than one antipsychotic or in response to more
intractable symptoms which may include verbal aggression as was found to be
associated with FGA use. In this study, there was no significant association between
the first generation antipsychotic and anticholinergic use or higher rates of reported
extrapyramidal side effects. This is in contrast to a survey of inpatients with schizo-
phrenia which found that anticholinergic use was highest in patients treated with
FGA as compared with patients who received SGA or combination of FGA and
SGA [69]. There is also data to suggest that antipsychotic polypharmacy can be
associated with an increased rate of anticholinergic prescription [34, 70-72].

Although the costs of SGA were higher compared to the FGA, several published
economic evaluations suggested that SGA may be more cost-effective compared
with the FGA [73, 74]. Second generation antipsychotics are thought to be effective
not only in treating positive symptoms but can be useful in treating the negative
symptoms [59, 75] or improving the cognitive functioning of patients with schizo-
phrenia [76] with an increasing trend of use worldwide [1, 3, 77, 78]. Our study
found that second generation antipsychotic was associated with a younger age, less
FGA, depot antipsychotic use and anticholinergic use. Second generation antipsy-
chotics tend to have a lower risk of extrapyramidal side effects (EPS) including
tardive dyskinesia compared with FGA [79]. In this regard, a recent review was
conducted by the World Psychiatry Association Section on Pharmacopsychiatry
which examined approximately 1,600 randomized controlled trials related to antip-
sychotic treatment and compared the effectiveness of different antipsychotic treat-
ments for schizophrenia [80]. It was reported that despite the relative similar efficacy
of antipsychotics in the treatment of positive symptoms, there were substantial
differences amongst the first and second generation antipsychotic agents in terms
of their propensity to cause extrapyramidal, metabolic and other adverse effects.
The SGAs have a lower liability to cause extrapyramidal symptoms and tardive
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dyskinesia [80] and this could explain why clinicians prefer to use SGA for younger
patients. However, clinicians need to be aware about the possible onset of metabolic
syndromes especially in younger patients receiving SGA longitudinally [81, 82].

In terms of the dosages of antipsychotics that were observed in this study, low
dose antipsychotic use was associated with less disorganized speech, less verbal
aggression, absence of hyperprolactinemia related adverse events such as galactor-
rhea, amenorrhea and gynecomastia, less use of mood stabilizers, less likelihood
to be associated with long acting antipsychotic and antipsychotic polypharmacy.
A study by Sim et al. [19] noted that over time in Asia, there was a trend of greater
prescription of low dose antipsychotic suggesting that conservative dosing of antip-
sychotics is increasingly prevalent in East Asia, and which may be related to rele-
vant clinical and patient characteristics. The use of high dose of antipsychotic is
thought to have little added therapeutic advantage beyond the dose range of 375 mg
daily CPZ equivalents [14]. High dose antipsychotic use especially in association
with FGA use has an increased rate of adverse events [80, 83]. It was possible that
patients receiving lower antipsychotic doses may be less ill as observed by the asso-
ciation with less disorganized speech and verbal aggression or that they denote a
group of patients inherently requiring lower antipsychotic dose. Furthermore, there
is less need to combine antipsychotics or prescribe another class of psychotropic
medications such as mood stabilizers in such instances. The association with oral
rather than depot antipsychotic is consistent with earlier data from Asia indicating
that those who were not receiving depot antipsychotic drugs had less aggression and
lower dose of antipsychotic [26]. In terms of pharmacokinetic and pharmacody-
namic profiles, it is possible that our patients may require lower dose of antipsychotics
compared with the West. This is supported by earlier data [84-86] which highlighted
that Asian patients required significantly lower antipsychotic dose for optimal clinical
response as well as the onset of extrapyramidal symptoms.

We found that the majority of the subjects were not given either an antidepres-
sant or mood stabilizer or a combination of both antidepressant and mood stabilizer.
The higher percentage of patients on a mood stabilizer without any antidepressant
could represent our clinicians’ preference in using a mood stabilizer either as an
adjunctive medication with the antipsychotic or to help in the management of
aggressive behavior in our patients. To date, most data on the augmentation strategies
with anticonvulsants except valproic acid were uncontrolled and most reported
adverse effects [87]. Our study showed similar findings in that higher dose antipsy-
chotic use was associated with the prescription of mood stabilizer which calls for
better rationalization of the different aspects of psychotropic polypharmacy [88].
One possible explanation why anticholinergic use was found to be higher with the
use of long-acting antipsychotic could be that the patients were receiving first
generation long acting antipsychotic. This was previously shown to be associated
with antipsychotic polypharmacy and in higher doses, which could in turn result in
greater tendency towards the onset of extrapyramidal side effects. A study in Hong
Kong which looked at the clinical and social determinants of prescribing anticho-
linergic medication for Chinese patients with schizophrenia showed that anticho-
linergic use was associated with higher doses of antipsychotics and less frequent use
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of SGA [89]. While socio-cultural and economical factors as well as traditions of
psychiatric practice were also important factors in determining the use of anticho-
linergic medication [89], the protracted use of anticholinergic medication is not
without long term complications. A previous study [90] observed that long-term
prophylactic administration of anticholinergic medication may be unnecessary in
the treatment of the majority of Chinese patients with chronic schizophrenia and
that anticholinergic withdrawal can be accomplished without adverse mental or
motor effects.

Additionally, clozapine use was found to be low (7%) in this study. Clozapine
has been proven to be efficacious and could even reduce antipsychotic polyphar-
macy [75, 80, 91]. While most treatment guidelines advocated the use clozapine
[20, 50, 52, 53] in patients who are treatment resistant, many clinicians may be still
hesitant about the initiation of treatment with clozapine. One major reason may
relate to the tedious blood monitoring which may not be tolerated or preferred by
some patients or their family members and the concern about its impact on adherence
with regular reviews and hematological monitoring. Most official guidelines on
recommendations of the use of psychotropic drugs are mainly based on randomized
controlled trial findings under pristine controlled conditions, while prescribing
practices principally occur on the at the clinics and wards and must take into
consideration factors such as efficacy, effectiveness of antipsychotic agent in patients
with often comorbid conditions, as well as tolerability and cost [4]. It is known that
differences do exist between the conditions of pre-marketing clinical trials and those
of the actual practice several years into the market life of a pharmaceutical product
[7]. In pre-marketing clinical trial, a small sample of people was selected from
the source population by inclusion and non-inclusion criteria in order to reduce
inter-individual variability. These people are usually treated with a fixed protocol,
specifying dosage, duration and concomitant medications [8]. In actual clinical
practice, however, clinicians may accept different indications for therapy (off-label
use) and often use drugs in populations that often deviate from those studied in
pre- or post-marketing trials. Thus considerations for rational prescribing practices
including antipsychotic polypharmacy would have to balance evidence base medicine
principles with treatment based evidence on the ground.

There are several limitations in this study. First, the number of subjects surveyed
is small compared with some of the other studies. This is part of a larger international
study and the Singapore portion limits itself to examining the prescription patterns
of inpatients with schizophrenia and in this case within a tertiary psychiatric centre,
and may not be generalizable to all patients with schizophrenia including those in
the community or who are not hospitalized. Second, one can understand association
but not attribute causality in cross sectional studies such as in this study. Third, the
fact that these subjects were recruited from a tertiary specialist centre might have
represented a more ill group as compared to the psychiatric patients from other
general hospitals or the community in Singapore, thus this must be borne in mind
when generalizing the findings to patients in other contexts. Third, we did not inves-
tigate related pharmaco-economic factors as these elements would be relevant
and can interact with clinical considerations in influencing prescription practices.
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Fourth, we start with cross sectional observations and would extend these observations
prospectively in the future to better understand psychotropic prescription patterns in
our local context and in appreciating how these trends may change over time [92].

5.6 Conclusions and Future Directions

There is a need for appropriate rationalization of psychotropic drug prescription
based on evidence as well as practical considerations. We found that antipsychotic
polypharmacy is not uncommon and patients were more likely to receive first
generation antipsychotics as well as higher dosages of antipsychotic. Patients who
were given long acting antipsychotic received higher antipsychotic dosages, were
less likely to be on second generation antipsychotic and had a greater likelihood of
antipsychotic polypharmacy and anticholinergic use. First generation antipsychotic
prescription was associated with older age, higher antipsychotic dosage, polyphar-
macy and verbal aggression. Patients who received SGA were younger and were
less likely to receive long acting antipsychotic and anticholinergics. Future studies
may want to focus on examining out-patient psychotropic prescribing patterns and
trends over time. Although trends such as antipsychotic polypharmacy may stay
with the treatment of often highly complex cases of schizophrenia with other
co-morbidities within tertiary hospital settings, further studies are needed to under-
stand changes in prescribing patterns and how they relate to extant recommendations
or guidelines based on evidence based medicine principles.

Acknowledgements We would like to thank all the patients who participated in the study as well
as all the hospital staff that supported this project.

References

1. Bitter I, Chou JC, Ungvari GS et al (2003) Prescribing for inpatients with schizophrenia: an
international multi-center comparative study. Pharmacopsychiatry 36(4):143-149

2. Kane JM, Leucht S, Carpenter D et al (2003) The expert consensus guideline series. Optimizing
pharmacologic treatment of psychotic disorders. Introduction: methods, commentary, and sum-
mary. J Clin Psychiatry 64(Suppl 12):5-19

3. Suarez D, Haro JM (2008) Overview of the findings from the European SOHO study. Expert
Rev Neurother 8(6):873-880

4. Parish PA (1973) Drug prescribing — the concern of all. R Soc Health J 93(4):213-217

5. Hemminki E (1975) Review of literature on the factors affecting drug prescribing. Soc Sci
Med 9(2):111-116

6. Parish PA (1973) What influences have led to increased prescribing of psychotropic drugs?
J R Coll Gen Pract 23(Suppl 2):49-58

7. Martin K, Begaud B, Latry P et al (2004) Differences between clinical trials and postmarketing
use. Br J Clin Pharmacol 57(1):86-92

8. Verdoux H, Tournier M, Cougnard A et al (2006) Pharmacoepidemiology of psychotropic
medication: utilisation and impact in real-life conditions. Therapie 61(1):17-22



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Antipsychotic Polypharmacy and Associated Phenomena in Patients... 77

. Kane JM, Freeman HL (1994) Towards more effective antipsychotic treatment. Br J Psychiatry

Suppl 25:22-31

Committee WE (1977) The selection of essential drugs (Technical report series 615). World
Health Organization, Geneva

Bowers L, Callaghan P, Clark N et al (2004) Comparisons of psychotropic drug prescribing
patterns in acute psychiatric wards across Europe. Eur J Clin Pharmacol 60(1):29-35
Rothbard AB, Kuno E, Foley K (2003) Trends in the rate and type of antipsychotic medica-
tions prescribed to persons with schizophrenia. Schizophr Bull 29(3):531-540

Sim K, Su A, Fujii S et al (2004) Antipsychotic polypharmacy in patients with schizophrenia:
a multicentre comparative study in East Asia. Br J Clin Pharmacol 58(2):178-183

Bollini P, Pampallona S, Orza MJ et al (1994) Antipsychotic drugs: is more worse? A meta-
analysis of the published randomized control trials. Psychol Med 24(2):307-316

Faries D, Ascher-Svanum H, Zhu B et al (2005) Antipsychotic monotherapy and polyphar-
macy in the naturalistic treatment of schizophrenia with atypical antipsychotics. BMC
Psychiatry 5:26

Freudenreich O, Goff DC (2002) Antipsychotic combination therapy in schizophrenia.
A review of efficacy and risks of current combinations. Acta Psychiatr Scand 106(5):323-330
Gardos G (2005) Antipsychotic polypharmacy or monotherapy? Neuropsychopharmacol
Hung 7(2):72-77

Sim K, Su A, Chan YH et al (2004) Clinical correlates of antipsychotic polytherapy in patients
with schizophrenia in Singapore. Psychiatry Clin Neurosci 58(3):324-329

Sim K, Su HC, Fujii S (2009) Low doses of antipsychotic drugs for hospitalized schizophrenia
patients in East Asia: 2004 vs. 2001. Int J Neuropsychopharmacol 12(1):117-123

American Psychiatric Association (2004) Practice guidelines for the treatment of patients with
schizophrenia, Secondth edn. American Psychiatric Press, Washington, DC

Inagaki A (1999) Equivalent doses of psychotropics. Seiwa Shoten, Tokyo

Overall JE (1962) The brief psychiatric rating scale. Psychol Rep 10:799-812

Buchanan RW, Kreyenbuhl J, Zito JM et al (2002) The schizophrenia PORT pharmacological
treatment recommendations: conformance and implications for symptoms and functional
outcome. Schizophr Bull 28(1):63-73

Lehman AF, Steinwachs DM (1998) Patterns of usual care for schizophrenia: initial results
from the schizophrenia patient outcomes research team (PORT) client survey. Schizophr Bull
24(1):11-20, discussion 20-32

Lehman AF, Steinwachs DM (1998) Translating research into practice: the Schizophrenia
Patient Outcomes Research Team (PORT) treatment recommendations. Schizophr Bull
24(1):1-10

Sim K, Su A, Ungvari GS et al (2004) Depot antipsychotic use in schizophrenia: an East Asian
perspective. Hum Psychopharmacol 19(2):103—-109

Patel MX, Haddad PM, Chaudhry IB et al (2010) Psychiatrists’ use, knowledge and attitudes
to first- and second-generation antipsychotic long-acting injections: comparisons over 5 years.
J Psychopharmacol 24(10):1473-1482

Blackwell B (1973) Drug therapy: patient compliance. N Engl J Med 289(5):249-252

Sacket DL (1978) Patients and therapies: getting the two together. N Engl J Med 298(5):
278-279

Hogan TP, Awad AG, Eastwood R (1983) A self-report scale predictive of drug compliance in
schizophrenics: reliability and discriminative validity. Psychol Med 13(1):177-183

Awad AG, Voruganti LN (2004) New antipsychotics, compliance, quality of life, and subjective
tolerability — are patients better off? Can J Psychiatry 49(5):297-302

Mamo DC, Sweet RA, Chengappa KN et al (2002) The effect of age on the pharmacological
management of ambulatory patients treated with depot neuroleptic medications for schizo-
phrenia and related psychotic disorders. Int J Geriatr Psychiatry 17(11):1012-1017

Adams CE, Fenton MK, Quraishi S et al (2001) Systematic meta-review of depot antipsy-
chotic drugs for people with schizophrenia. Br J Psychiatry 179:290-299



78

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

Y.K.H. Michael et al.

Chong SA, Sachdev P, Mahendran R et al (2000) Neuroleptic and anticholinergic drug use in
Chinese patients with schizophrenia resident in a state psychiatric hospital in Singapore. Aust
N Z J Psychiatry 34(6):988-991

Barnes TR, Curson DA (1994) Long-term depot antipsychotics. A risk-benefit assessment.
Drug Saf 10(6):464-479

Fenton WS, Blyler CR, Heinssen RK (1997) Determinants of medication compliance in
schizophrenia: empirical and clinical findings. Schizophr Bull 23(4):637-651

Coutinho E, Fenton M, Quraishi S (2009) Zuclopenthixol decanoate for schizophrenia and
other serious mental illnesses. Cochrane Database Syst Rev 2000(2):CD001164

Kane JM (2006) Utilization of long-acting antipsychotic medication in patient care. CNS
Spectr 11(12 Suppl 14):1-7, quiz 7-8

Messer T, Glaser T, Landen H et al (2009) Long-term treatment with flupentixol results of a
post-marketing surveillance study. J Psychopharmacol 23(7):805-813

Patel MX, De Zoysa N, Bernadt M et al (2009) Depot and oral antipsychotics: patient prefer-
ences and attitudes are not the same thing. J Psychopharmacol 23(7):789-796

Patel MX, de Zoysa N, Bernadt M et al (2008) A cross-sectional study of patients’ perspectives
on adherence to antipsychotic medication: depot versus oral. J Clin Psychiatry 69(10):
1548-1556

Masand PS, Gupta S (2003) Long-acting injectable antipsychotics in the elderly: guidelines
for effective use. Drugs Aging 20(15):1099-1110

Lasser RA, Bossie C, Gharabawi G et al (2004) Patients with schizophrenia previously stabi-
lized on conventional depot antipsychotics experience significant clinical improvements
following treatment with long-acting risperidone. Eur Psychiatry 19(4):219-225

Singh D, O’Connor DW (2007) Depot risperidone in elderly patients: the experience of an
Australian aged psychiatry service. Int Psychogeriatr 19(4):789-792

Messer T, Tiltscher C, Schmauss M (2006) Polypharmacy in the treatment of schizophrenia.
Fortschr Neurol Psychiatr 74(7):377-391

Lerma-Carrillo I, de Pablo Bruhlmann S, del Pozo ML et al (2008) Antipsychotic polyphar-
macy in patients with schizophrenia in a brief hospitalization unit. Clin Neuropharmacol
31(6):319-332

Kreyenbuhl JA, Valenstein M, McCarthy JF et al (2007) Long-term antipsychotic polyphar-
macy in the VA health system: patient characteristics and treatment patterns. Psychiatr Serv
58(4):489-495

Jaffe AB, Levine J (2003) Antipsychotic medication co prescribing in a large state hospital
system. Pharmacoepidemiol Drug Saf 12(1):41-48

Ito H, Koyama A, Higuchi T (2005) Polypharmacy and excessive dosing: psychiatrists’
perceptions of antipsychotic drug prescription. Br J Psychiatry 187:243-247

(1999) The expert consensus guideline series. Treatment of schizophrenia. J Clin Psychiatry
60(Suppl 11): 3-80

Lehman AF, Steinwachs DM (2003) Evidence-based psychosocial treatment practices in
schizophrenia: lessons from the patient outcomes research team (PORT) project. ] Am Acad
Psychoanal Dyn Psychiatry 31(1):141-154

Miller AL, Chiles JA, Chiles JK et al (1999) The Texas Medication Algorithm Project (TMAP)
schizophrenia algorithms. J Clin Psychiatry 60(10):649—-657

National Institute for Clinical Excellence (2002) Guidance on the use of newer (atypical)
antipsychotic drugs for the treatment of Schizophrenia. Technology appraisal guidance.
National Institute for Clinical Excellence, London

Goodwin G, Fleischhacker W, Arango C et al (2009) Advantages and disadvantages of combi-
nation treatment with antipsychotics ECNP Consensus Meeting, March 2008, Nice. Eur
Neuropsychopharmacol 19(7):520-532

Goren JL, Parks JJ, Ghinassi FA et al (2008) When is antipsychotic polypharmacy supported
by research evidence? Implications for QI. Jt Comm J Qual Patient Saf 34(10):571-582



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

7.

Antipsychotic Polypharmacy and Associated Phenomena in Patients... 79

Glick ID, Pham D, Davis JM (2006) Concomitant medications may not improve outcome of
antipsychotic monotherapy for stabilized patients with nonacute schizophrenia. J Clin
Psychiatry 67(8):1261-1265

Chong SA, Ravichandran N, Poon LY et al (2006) Reducing polypharmacy through the intro-
duction of a treatment algorithm: use of a treatment algorithm on the impact on polypharmacy.
Ann Acad Med Singapore 35(7):457—460

Kane JM (2006) Review of treatments that can ameliorate nonadherence in patients with
schizophrenia. J Clin Psychiatry 67(Suppl 5):9-14

Kendell R, Jablensky A (2003) Distinguishing between the validity and utility of psychiatric
diagnoses. Am J Psychiatry 160(1):4—12

Rittmannsberger H (2002) The use of drug monotherapy in psychiatric inpatient treatment.
Prog Neuropsychopharmacol Biol Psychiatry 26(3):547-551

Stahl SM (1999) Antipsychotic polypharmacy, part 2: tips on use and misuse. J Clin Psychiatry
60(8):506-507

Lieberman JA, Koreen AR, Chakos M et al (1996) Factors influencing treatment response and
outcome of first-episode schizophrenia: implications for understanding the pathophysiology of
schizophrenia. J Clin Psychiatry 57(Suppl 9):5-9

Ministry of Health (2011) Clinical practice guidelines: schizophrenia. Ministry of Health,
Singapore

Tranulis C, Skalli L, Lalonde P et al (2008) Benefits and risks of antipsychotic polypharmacy:
an evidence-based review of the literature. Drug Saf 31(1):7-20

Davies L, Lewis S (2000) Antipsychotic medication for people with schizophrenia: an explor-
atory economic analysis of alternative treatment algorithms. University of York, Centre for
Health Economics, York

Bagnall A-M, Jones L, Ginnelly L et al (2003) A systematic review of atypical antipsychotic
drugs in schizophrenia. Health Technol Assess 7(13):1-193

Davies LM, Jones PB, Barnes TRE et al (2007) Cost-effectiveness of first- v. second-generation
antipsychotic drugs: results from a randomised controlled trial in schizophrenia responding
poorly to previous therapy. Br J Psychiatry 191:14-22

Paton C, Lelliott P, Harrington M et al (2003) Patterns of antipsychotic and anticholinergic
prescribing for hospital inpatients. J Psychopharmacol 17(2):223-229

De Hert M, Wampers M, van Winkel R et al (2007) Anticholinergic use in hospitalised schizo-
phrenic patients in Belgium. Psychiatry Res 152(2-3):165-172

Acquaviva E, Gasquet I, Falissard B (2007) Antipsychotics dosage and antiparkinsonian
prescriptions. Clin Pract Epidemiol Ment Health 3:14

Clark RE, Bartels SJ, Mellman TA et al (2002) Recent trends in antipsychotic combination
therapy of schizophrenia and schizoaffective disorder: implications for state mental health
policy. Schizophr Bull 28(1):75-84

Magliano L, Fiorillo A, Guarneri M et al (2004) Prescription of psychotropic drugs to patients
with schizophrenia: an Italian national survey. Eur J Clin Pharmacol 60(7):513-522

Almond S, O’Donnell O (2000) Cost analysis of the treatment of schizophrenia in the UK. A
simulation model comparing olanzapine, risperidone and haloperidol. Pharmacoeconomics
17(4):383-389

Lewis M, McCrone P, Frangou S (2001) Service use and costs of treating schizophrenia with
atypical antipsychotics. J Clin Psychiatry 62(10):749-756

Lieberman JA, Stroup TS, McEvoy JP et al (2005) Effectiveness of antipsychotic drugs in
patients with chronic schizophrenia. N Engl J Med 353(12):1209-1223

Keefe RS, Silva SG, Perkins DO et al (1999) The effects of atypical antipsychotic drugs on
neurocognitive impairment in schizophrenia: a review and meta-analysis. Schizophr Bull
25(2):201-222

Weissman EM (2002) Antipsychotic prescribing practices in the veterans healthcare
administration—New York metropolitan region. Schizophr Bull 28(1):31-42



80

78.

79.

80.

81.

82.

83.
84.
85.

86.

87.

88.

89.

90.

91.

92.

Y.K.H. Michael et al.

Bret P, Bret MC, Queuille E (2009) Prescribing patterns of antipsychotics in 13 French psychiatric
hospitals. Encéphale 35(2):129-138

Lieberman JA III (2004) Managing anticholinergic side effects. Prim Care Companion J Clin
Psychiatry 6(Suppl 2):20-23

Tandon R, Belmaker RH, Gattaz WF et al (2008) World Psychiatric Association
Pharmacopsychiatry Section statement on comparative effectiveness of antipsychotics in the
treatment of schizophrenia. Schizophr Res 100(1-3):20-38

Lieberman JA III (2004) Metabolic changes associated with antipsychotic use. Prim Care
Companion J Clin Psychiatry 6(Suppl 2):8-13

Baptista T, Kin NM, Beaulieu S et al (2002) Obesity and related metabolic abnormalities during
antipsychotic drug administration: mechanisms, management and research perspectives.
Pharmacopsychiatry 35(6):205-219

Tandon R (2006) Comparing antipsychotic efficacy. Am J Psychiatry 163(9):1645

Lin KM, Finder E (1983) Neuroleptic dosage for Asians. Am J Psychiatry 140(4):490-491
Lin KM, Poland RE, Nuccio I et al (1989) A longitudinal assessment of haloperidol doses and
serum concentrations in Asian and Caucasian schizophrenic patients. Am J Psychiatry
146(10):1307-1311

Lin KM, Shen WW (1991) Pharmacotherapy for southeast Asian psychiatric patients. J Nerv
Ment Dis 179(6):346-350

Stahl SM, Grady MM (2004) A critical review of atypical antipsychotic utilization: comparing
monotherapy with polypharmacy and augmentation. Curr Med Chem 11(3):313-327

Chen H, Kennedy WK, Dorfman JH et al (2007) The effect of adjunctive mood stabilizers on
antipsychotic utilization pattern and health resource utilization for Medicaid enrollees with
schizophrenia. Curr Med Res Opin 23(6):1351-1365

Xiang YT, Weng YZ, Leung CM et al (2007) Exploring the clinical and social determinants of
prescribing anticholinergic medication for Chinese patients with schizophrenia. Hum
Psychopharmacol 22(3):173-180

Ungvari GS, Chiu HF, Lam LC et al (1999) Gradual withdrawal of long-term anticholinergic
antiparkinson medication in Chinese patients with chronic schizophrenia. J Clin
Psychopharmacol 19(2):141-148

Jones PB, Barnes TR, Davies L et al (2006) Randomized controlled trial of the effect on quality
of life of second- vs first-generation antipsychotic drugs in schizophrenia: Cost Ultility of the
Latest Antipsychotic Drugs in Schizophrenia Study (CUtLASS 1). Arch Gen Psychiatry
63(10):1079-1087

Gilbody S, Wahlbeck K, Adams C (2002) Randomized controlled trials in schizophrenia: a
critical perspective on the literature. Acta Psychiatr Scand 105(4):243-251



Chapter 6
Antipsychotic Polypharmacy in Schizophrenia.
How to Counteract This Common Practice?

Takefumi Suzuki, Hiroyuki Uchida, Koichiro Watanabe,
and Masaru Mimura

Abstract Antipsychotic polypharmacy (using multiple antipsychotics simultaneously)
in schizophrenia appears to be a common practice in the real world. However, it has been
a practice with substantial debate for its possible pros and cons. In this section, we
systematically review clinical evidence on antipsychotic polypharmacy in schizophre-
nia. We first focus on the prevalence of antipsychotic polypharmacy in schizophrenia in
the real-world clinical settings, to highlight the fact that it is becoming a frequent reality.
Next, we discuss potential mechanisms that lead to such a controversial practice. Then,
meta-analyses and systematic reviews that addressed the usefulness of antipsychotic
polypharmacy in schizophrenia are qualitatively assessed.

The results of this critical appraisal on the currently available evidence indicate
that usefulness of antipsychotic polypharmacy in schizophrenia has been a focus of
extensive research. However, there are practically too many possible combinations
to be evaluated with each antipsychotic dosage also in mind. Evidence on antipsy-
chotic polypharmacy currently remains equivocal at best even for polypharmacy
involving clozapine; it is all the more questionable for other mode of antipsychotic
combination therapy. Moreover, there has been no study that evaluated antipsy-
chotic polypharmacy in reference with other various augmentation strategies that
may potentially be effective.
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While a possibility cannot be denied for clinical usefulness of some mode of
antipsychotic combination therapy in schizophrenia in general (e.g., combining
prolactin-raising or metabolically problematic antipsychotics with more benign
agents) or on an individual basis (i.e., for treatment-resistant schizophrenia), the
currently available evidence supports the notion that prescribers should remain very
conservative in resorting to antipsychotic polypharmacy. In other words, physicians
should keep in mind the very basic of pharmacotherapy in every field of medicine;
medications should be simple at least at early stages of treatment unless evidence
unequivocally points to the contrary.

An effort will be made to synthesize the currently available evidence to be trans-
lated into future directions on this critically relevant topic. Further, potential strate-
gies to counteract antipsychotic polypharmacy in schizophrenia are discussed in
detail. More work is clearly indicated for this important issue that will remain a
matter of hot debate for the years to come.

Abbreviations

BPRS  Brief Psychiatric Rating Scale

CGI Clinical Global Impression

EPS Extrapyramidal symptoms

FGAs First-generation antipsychotics

GAF Global Assessment of Functioning
PANSS Positive and Negative Syndrome Scale
SGAs Second-generation antipsychotics
TRS Treatment resistant schizophrenia

6.1 Introduction

The basic rule of antipsychotic treatment in schizophrenia is to use a single medica-
tion at the lowest possible dose. However, many patients remain unresponsive to a
series of trials with the currently available antipsychotic agents [1]. In the treatment
guidelines, a trial of clozapine, the gold standard antipsychotic for treatment resis-
tant schizophrenia (TRS), is recommended after a failure to respond to at least two
trials with different antipsychotics at an adequate dosage for an adequate duration
[2, 3]. Still, a sizeable proportion of patients remain refractory to clozapine, and
there has been no consensus on how best to treat these difficult patients.

One strategy in an effort to derive better response may include a usage of antip-
sychotic polypharmacy in which multiple antipsychotics are administered simulta-
neously. Nonetheless, antipsychotic polypharmacy appears to have been resorted
to too frequently without compelling evidence, and potential risks are not negligible.
In this chapter, we review the prevalence of antipsychotic polypharmacy in the



6 Antipsychotic Polypharmacy in Schizophrenia. How to Counteract... 83

real-world clinical settings, and critically appraise previous studies of antipsychotic
polypharmacy in schizophrenia. We then go on to evaluate strategies to counteract
antipsychotic polypharmacy and finally present future directions regarding this
common but highly controversial practice.

While the use of multiple psychotropic medications in schizophrenia may at
times be effective and represents another pertinent but debatable topic (based on a
hypothetical notion that such combination of agents with different psychopharma-
cological mechanisms of action could be effective), we do not discuss augmentation
of antipsychotics with other psychotropics (or psychotropic polypharmacy) in detail
in this manuscript.

6.2 How Prevalent Is Antipsychotic Polypharmacy
in the Real-World?

A PubMed search was conducted using the keyword “antipsychotic polyphar-
macy” to identify reports on the prevalence of antipsychotic polypharmacy that
was supplemented with cross-referencing of the identified articles published during
the previous 4 years (2008-2011). The results are summarized in Table 6.1.

As is clearly seen, the rate of antipsychotic polypharmacy has been staying high
across countries (from 8.1% to as frequent as 79%) [4-29]. Recent prescription data
indicate a remarkable predominance of second-generation antipsychotics (SGAs)
over first-generation antipsychotics (FGAs), which appears to reflect treatment rec-
ommendations. However, some recent evidence form large-scale pragmatic trials
casts some doubts regarding a relative superiority of SGAs over FGAs [30, 31], and
such a skepticism might be translated into the fact that a recent prescription survey
from Canada showed an increase in the rate of recommendation for FGAs that was
larger than SGAs [32].

The most significant limitation of these reports on the prevalence of antipsy-
chotic polypharmacy lies in the fact that they are mostly cross-sectional or retro-
spective. This makes it difficult to shed light on a dynamic process of prospective
antipsychotic switching versus an ongoing augmentation, although some studies
defined a specific period in an effort to filter out transient cases of polypharmacy.
For instance, Procyshyn et al. [14] used a cutoff of 90 days or more, Ahn et al. [22]
60 days, and Nielsen et al. [13] 4 months. Further, some studies [10] investigated the
prevalence over multiple timelines, but data on the same original cohort at different
timelines have been rarely found [20]. Another major issue is a limited sample size,
raising a concern on the representativeness of the study sample. A lack of informa-
tion on the actual status of the patients, such as illness severity, psychopathology
and functioning, poses another problem that needs to be addressed. Information on
cost-effectiveness is generally lacking.

In this context, several findings are worthy of comment. First, the use of polyp-
harmacy has been understandably associated with increased antipsychotic dosage
in at least some of the studies [10, 14, 16, 19]. This is highly relevant in light of
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dose-dependent, problematic adverse effects of antipsychotics. Second, the use of
adjunctive psychotropic medications is not so uncommon [9, 11, 26, 27]. This
turned out to be true in the real-world despite a lack of unequivocal evidence to
support a specific mode of augmentation strategy in schizophrenia [33]. Third,
there is some indication that the need to resort to polypharmacy may vary according
to the antipsychotics in question [21, 28]. These observations need to be inter-
preted also in consideration of the findings from many randomized comparative
trials of antipsychotics and meta-analyses. Fourth, the use of antipsychotic polyp-
harmacy appears not confined to patients with schizophrenia and/or schizoaffective
disorder [6, 12], in spite of an essential absence of evidence on antipsychotic
polypharmacy in other psychiatric populations. Fifth, antipsychotic polypharmacy
might be associated with metabolic disturbances [7, 18], which is critically perti-
nent considering the necessity of long-term maintenance treatment in schizophrenia.
Sixth, the rate of polypharmacy appears to vary across the countries [10], within
the country [24] or according to the ethnicity [23]. Finally, there is a plausible
indication that antipsychotic polypharmacy may be more likely utilized for those
with more severe illness or challenging presentations [4, 5, 10, 17], while Wheeler
on the other hand indicated that about a half of instances of polypharmacy lacked
justification [20].

6.3 Why Is Antipsychotic Polypharmacy Becoming Common
in the Real-World Clinical Practice?

While the evidence base to support the use of antipsychotic polypharmacy has
been far from adequate (see the next section), the rate of use has been staying high
(see the previous section) [34]. Some investigations shed light on the cause of
polypharmacy. In the Danish study, Baandrup et al. [35] found that treatment set-
tings with low use of antipsychotic polypharmacy were characterized by better
knowledge/awareness of local antipsychotic treatment guidelines. Among physi-
cians, these settings were also characterized by an elevated confidence in the guide-
lines, frequent local educational activities and increased recent involvement in
research activities. Among nurses, a perception of overwhelming work-load and
time pressure and belief in the benefit of antipsychotic polypharmacy were
significantly more prevalent in treatment settings with high use.

According to the study by Correll et al. [36], 44 prescribers reported the use of
antipsychotic polypharmacy in 17.0+10.0% of antipsychotic-treated patients.
Cross-titration, failed clozapine trial, evidence from randomized controlled trials
and clozapine intolerance were likely to be considered as justifiable instances of
antipsychotic polypharmacy. On the other hand, Tsutsumi et al. [37] reported a
hasty tendency to move to polypharmacy. Of 208 patients who started antipsy-
chotic monotherapy, 34.1% gave up and moved to antipsychotic switch (27.4%)
and/or polypharmacy (17.8%) within 2 years. In a subgroup of 100 patients who
started as antipsychotic-free, 2-year prevalence rates of antipsychotic switching
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and polypharmacy were 27.0 and 18.0%, respectively. In addition, polypharmacy
was resorted to after a median of one antipsychotic had been tried for a median of
84 days, implying polypharmacy begins without a series of tenacious monotherapy
in this Japanese sample.

Kreyenbuhl et al. [38] explored the reasons for addition of antipsychotic versus
switching by surveying 209 psychiatrists and reported that compared with patients
whose antipsychotic medications were switched, those treated with antipsychotic
polypharmacy were more likely to be female, to have received care from the same
psychiatrist for more than 2 years, and to have been recently prescribed an antide-
pressant. 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, indicating
that psychiatrists perceive antipsychotic polypharmacy to be a generally ineffective
strategy. The finding should also be appreciated in the context of possible adverse
consequences of antipsychotic polypharmacy such as increased healthcare costs
[39], increased likelihood of receiving various psychotropic [40] and increased risk
of diabetes mellitus [41] as well as increased antipsychotic dosage.

6.4 Meta-Analyses and Systematic Reviews of Antipsychotic
Polypharmacy in Schizophrenia

Because of a relative abundance of the studies (interested readers are advised to go
over the reference list of each meta-analysis in Table 6.2), space limitation and our
main focus on counteractions against polypharmacy, this section will briefly com-
ment on usefulness of antipsychotic polypharmacy by taking a “review of meta-
analyses” approach [42], while individual studies of interest will be presented for
further discussion. An exhaustive review on this topic can also be found elsewhere
[43, 44]. Because of a unique standing of clozapine, antipsychotic polypharmacy
is dichotomized to one that involves clozapine and not.

6.4.1 Meta-Analyses of Antipsychotic Polypharmacy
Involving Clozapine

Table 6.2 lists meta-analyses of the studies on clozapine polypharmacy in
schizophrenia.

As is seen, evidence on using another antipsychotic with clozapine has been
equivocal overall and the effects appear to be modest at best. Moreover, the quality
of included studies and the study number as well as the sample size are usually lim-
ited to draw a firm conclusion. Likewise, evidence is scarce to sufficiently evaluate
the relative effectiveness of a specific combination of antipsychotics (possibly with
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an exception of risperidone for which polypharmacy with clozapine is not reported
to yield a differential compared to placebo [45]), and “clozapine plus antipsychotic
X versus clozapine plus antipsychotic Y approach has been surprisingly rare [49, 53].
Further, study duration is frequently too short to evaluate long-term effectiveness or
safety. Finally, the use of blood clozapine levels for optimal dose titration and the
duration of clozapine pretreatment before resorting to polypharmacy are frequently
unclear although both perspectives are highly critical in optimizing response to
clozapine [54].

6.4.2 Systematic Reviews of Antipsychotic Polypharmacy
Not Involving Clozapine

In contrast to clozapine polypharmacy in the previous part, studies on antipsy-
chotic polypharmacy not involving clozapine have been rather limited both in the
number and the scope. In fact, dominance of case reports/series and retrospective
reports renders meta-analytic approach difficult [43, 55, 56]. This lack of system-
atic studies translates into an essential absence of a specific recommendation in the
guidelines regarding antipsychotic polypharmacy not involving clozapine. In other
words, clozapine is usually considered as the third-line antipsychotic. When clo-
zapine is ineffective, augmentation of clozapine is generally indicated, until which
stage the flow of antipsychotic treatment in the guideline appears relatively straight-
forward [2]. However, there has been eventually no good evidence on what to do
after an augmentation strategy of clozapine fails. Further, the fact is although
sequential antipsychotic trials are recommended [2], only few studies systemati-
cally evaluated antipsychotic polypharmacy after failure to respond to a series of
monotherapy trials [1, 57].

6.4.3 Possibility of Rational Antipsychotic Polypharmacy?

Although the evidence on antipsychotic polypharmacy has been equivocal and
only modest at best, this does not rule out a possibility that some individual patients
will only preferentially respond to polypharmacy in some instances of TRS. In other
cases, adverse events of some specific antipsychotics may be diminished by con-
comitantly taking the second antipsychotic. For example, there have been some
studies on clozapine and aripiprazole polypharmacy. Henderson et al. [58] noted a
significant improvement in weight, total cholesterol and triglyceride in ten patients.
Ziegenbein et al. [59] reported on 11 patients and there was a 63.6% decrease in the
Brief Psychiatric Rating Scale (BPRS) score in 7 patients. Karunakaran et al. [60]
also reported on favorable changes in symptoms, functioning, weight and HDL
cholesterol among 24 patients.
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Chang et al. [61] conducted a double-blind study (n=62, 8 weeks) and found that
prolactin and triglyceride levels were significantly lower and improvements in the
BPRS negative subscale were better with aripiprazole combination therapy.
Fleischhacker et al. [62] conducted a large double-blind study (n=207, 16 weeks
with 12-week extension) and reported favorable changes in body mass index, waist
circumference, and total as well as LDL cholesterol. Finally, in the recent double-
blind study by Muscatello et al. [63], there were improvements in symptoms but not
in cognition with polypharmacy (n=40, 31 evaluable, 24 weeks).

In these instances of clozapine plus aripiprazole polypharmacy, the rationale
and the motivation appear relatively simple; weight gain and metabolic distur-
bances are well-known notorious adverse effects of clozapine while aripiprazole is
known to be relatively benign in this respect [64], although it is important to note that
this antipsychotic is still associated with due risks of weight gain [65]. Combining
these antipsychotics could therefore yield favorable changes in metabolic param-
eters, which has in fact been mostly the case. Further, some but not all studies
reported some positive changes in symptoms as well.

Another example may be to complement relatively weak dopamine D, blockade
of clozapine with D, selective antagonists such as amisulpiride. Potential effective-
ness of this strategy has been reported in the literature [66], and interestingly, this
combination may be useful to counteract clozapine-induced sialorrhea [67].
Nevertheless, longer-term effectiveness and safety of such combinations are still far
from clear. Whether clozapine polypharmacy allows its dosage to be reduced is
another important topic that needs be systematically addressed [66].

6.5 How to Counteract Antipsychotic Polypharmacy
in Schizophrenia?

There have been several studies that evaluated usefulness of antipsychotic polyphar-
macy for those who did not show adequate response to monotherapy, usually by
comparing antipsychotic plus placebo (monotherapy) versus antipsychotic plus
another antipsychotic (polypharmacy) (see Table 6.2). On the other hand, only a few
studies thus far have evaluated usefulness of antipsychotic polypharmacy through
switching to antipsychotic monotherapy.

6.5.1 Studies of Switching from Polytherapy to Monotherapy

Godlesky et al. [68] studied 14 chronic inpatients (12 with schizophrenia, 10 male
patients). Participants had a duration of the illness of more than 10 years with a cur-
rent hospitalization lasting at least 1 year. The average age of the study sample was
36.3 year-old with a total of 5.1 years of hospitalization. Patients had been refractory
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to five antipsychotic medications as well as to lithium and carbamazepine. At
baseline, all patients had been treated with two FGAs, and one of them was tapered
by roughly 10% every 1-2 weeks. A decision on which to discontinue was guided
by such factors as relative dosage and patient preference.

The results showed that, at the completion of 12-month study period, 6 of 14
patients were successful in conversion to antipsychotic monotherapy, while such a
switching was unsuccessful in the rest of 8 patients. In the successful group, a
conversion to monotherapy was completed in 15.7+6.3 weeks, and chlorpromaz-
ine equivalent dosage was reduced from 2,553+1,809 to 1,883+412 mg. One
patient needed additional lorazepam and another valproate. Relatively severe
patients who were successful in switching to monotherapy in this study did not
improve further but simply did not deteriorate.

Suzuki et al. [69] studied 47 patients with chronic schizophrenia who had been
treated with the same antipsychotic polypharmacy regimen for more than 6 months
before entry. There were 33 male patients and 27 inpatients, and the mean age was
51.0 year-old with the illness duration of 24.1 years. Which antipsychotics to dis-
continue was guided by the relative dosage, and it was aimed to roughly maintain
the total chlorpromazine equivalent amount in a process of cross-titration.
Conversion to monotherapy was conducted slowly in response to clinical status
that was assessed with the Clinical Global Impression (CGI) and Global Assessment
of Functioning (GAF), and doses of as low as about chlorpromazine 25 mg or its
equivalent were allowed to continue as an aid to hypnotics. No addition of other
psychotropics was permitted, however.

The results indicated that, at the completion of 24-week follow up period with
monotherapy, 10 of 44 evaluable patients improved by converting antipsychotic
polypharmacy to monotherapy, 24 remained stable, while such a switching was
unsuccessful in the rest of 10 patients. The number of antipsychotics in the success-
ful (better plus stable) patients was significantly reduced from 3.0 to 1.4 (p<0.0001)
over the average period of 4.8 weeks. In this group of patients, 22 were successful
in a complete conversion to monotherapy while 12 needed a continuation of low-
dose low-potency antipsychotics. Overall, the GAF score stayed at 35.5 and the
CGI-improvement was 4.05, indicating no change. Those who did not succeed in
conversion to monotherapy had been hospitalized for a longer period of time
(p<0.01) and exhibited a lower GAF score (p<0.05) at baseline.

This study had several limitations. Only FGAs were studied with an exception
of risperidone because of the availability at the time of the study. The assessment
was confined to global impression and functioning, and the study was open-label.
Further, chlorpromazine equivalent dose of antipsychotics in the successful patents
was significantly reduced from 1,171 to 951 mg (p<0.0001) in the end, mainly in
response to keep the degree of extrapyramidal symptoms (EPS) around its base-
line status. Since high-potency conventional antipsychotics, rather than low-
potency ones, were more likely selected as the main antipsychotic to be converted
to in this study, the results indicate that a blinded reliance on antipsychotic dose
equivalence is risky, especially when the original dosage is high. Another viewpoint
is that this study might be interpreted in a context of very modest dose reduction of
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antipsychotics. The average number of antipsychotics of 2.91 at baseline is also a
complicating factor, since evidence is almost absent for using three or more antip-
sychotics in schizophrenia.

More recently, Essock et al. [70] reported on the systematic results regarding this
issue. They evaluated effectiveness of antipsychotic polypharmacy in patients with
schizophrenia by comparing continuation of two antipsychotics (polypharmacy group)
versus switching to monotherapy (monotherapy group) in an open-label trial with
blinded raters. They recruited patients 18 years or older for whom a change of anti-
psychotics is clinically considered but excluded patients with very severe presentation
as well as those with an exacerbation of psychiatric symptoms within the past 3 months
that resulted in significant interventions such as psychiatric emergency visits.

Which one of the two antipsychotics to discontinue was decided through the best
clinical judgment, and conversion was to be completed in 30 days. There were no
restrictions on the antipsychotic dosage as well as adjunctive psychotropic medica-
tions. The study lasted for 6 months plus an additional 6-month follow-up, and the
assessments included time to discontinuation as well as the Positive and Negative
Syndrome Scale (PANSS) and adverse events including EPS. The study sample
consisted of 127 patients from 19 sites (84 male patients). Quetiapine plus risperi-
done (n=25), quetiapine plus an FGA (n=25), risperidone plus an FGA (n=23) and
olanzapine plus an FGA (n=22) were the common combinations at baseline.

The results showed that in monotherapy group, 21% discontinued quetiapine,
17% risperidone, 15% olanzapine and 14% haloperidol. Time to all-cause discon-
tinuation from treatment (the primary endpoint) was shorter in monotherapy group,
and 86% of patients in monotherapy group versus 69% in polypharmacy group were
still taking the same antipsychotics at 6 months. On the other hand, the PANSS
score that was moderate originally at about 72 did not change appreciably in both
groups without a difference. Further, weight control was better with monotherapy
(0.50 decrease in body mass index versus 0.29 increase for polypharmacy over the
6 months, with body mass index being about 32 at baseline). The authors reasonably
concluded that switching antipsychotic polypharmacy to monotherapy represents a
viable option, a notion compatible with the above-mentioned study, provided that a
return to polypharmacy is secured upon worsening.

Regarding this important work, the following information would have contrib-
uted to interpretation of the findings. First, how long the participants had been
maintained on polypharmacy before entry is a pertinent consideration as long-term
users of polypharmacy could be different from recent users. Second, although the
protocol specified that the switch be commenced in 30 days, more detailed infor-
mation on how one antipsychotic was converted to another (such as 25% biweekly
decrease [71]) would be clinically relevant. Third, while the baseline dose was
modest at approximately 360 mg chlorpromazine equivalent/day, the end dose of
antipsychotics is another relevant information, especially to make sure that the
dose was not significantly changed (or increased) in the monotherapy group.
Fourth, data on adjunctive psychotropic medications that were clinically indicated
in this study are important since some mode of augmentation therapy may be effective
in schizophrenia [72].
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These studies taken together, a conversion from polypharmacy to monotherapy
warrants a serious case-by-case consideration. If worsening happens, it may be
generally addressed by switching back to the original regimen. Nevertheless, given
a paucity of data, more work is clearly indicated that will investigate a switch from
polypharmacy to monotherapy in schizophrenia.

6.5.2 Systematic Interventions to Counteract Polypharmacy

Thompson et al. [73] conducted a cluster randomized controlled trial (The DEBIT
trial) to investigate the effectiveness of a multifaceted intervention that comprised
of an educational/cognitive behavioral workbook, an educational visit to consul-
tants and a reminder system on medication charts. This relatively labor-intensive
intervention resulted in a lower likelihood of using antipsychotic polypharmacy
compared with guideline dissemination alone (adjusted odds ratio 0.43, 95%
confidence interval 0.21-0.90, p=0.028). However, a considerable between-unit
variation in polypharmacy rates was noted and the change in the rates was also
variable between baseline and follow-up at 5 months. This suggests a complex role
of local political and cultural issues in prescribing habits, in spite of the fact that
the workbook indeed appeared to change staff beliefs about antipsychotic polyp-
harmacy to a right direction.

Mistler et al. [74] evaluated an algorithm-based approach to optimize treatment
with a single medication in 12 patients and found that, in comparison with 12 con-
trols who were treated as usual, the former patients were discharged on significantly
fewer medications while symptom reduction and length of stay did not differ
significantly. Goh et al. [75] reported that the average number and the dose of antip-
sychotics for inpatients with chronic schizophrenia were reduced from 2.9 to 2.3
and 1,523 to 1,246 mg, respectively, in the absence of relapse for 6 months, as a
result of implementing a clinical practice improvement program. As early as in
1980, Laska et al. [76] reported on a computerized drug review system for the pur-
pose of both reviewing drug orders and notifying clinicians of orders that were
considered exceptions to some clinical guidelines. The impact of this system in a
psychiatric center (with about 40 psychiatrists) was examined in terms of the reduc-
tion in the percentage of polypharmacy or dose-range exceptions. The results
showed a substantial reduction in the rate of polypharmacy or dose-range excep-
tions from 0.34 to 0.10 as a result of the implementation of the system. Hazra and
the coauthors, in a single treatment setting, found that an active feedback by the
pharmacist to the prescribers dramatically reduced the prevalence of antipsychotic
polypharmacy from 18.3 to 6.6% in a 3-year span (prescriptions for a total of 648
patients were examined in 2006 and 778 in 2008) (p<0.001) [77]. The results of
these preliminary reports need to be replicated in larger systematic studies.

From a system-wide viewpoint, Tucker reported on the introduction of the
Psychiatric Clinical Knowledge Enhancement System (PSYCKES) in the New York
State Office of Mental Health [78]. It allows physicians to visualize the medication
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history of their patients as well as of their colleagues’ patients as a way of making
better-informed decisions and supporting recovery of patients by simplifying
antipsychotic regimens, and its introduction resulted in a decrease in antipsychotic
polypharmacy of nearly 15% within 6 months at the most successful of the 26
hospitals. In a retrospective longitudinal analysis of the prevalence of antipsy-
chotic polypharmacy from 2002 to 2006 in the Florida’s Medicaid program,
Constantine et al. [12] found that a statewide quality improvement program
resulted in a prevalence that increased from January 2003 to December 2004 and
then declined for four successive 6-month periods beginning in the January 2005
through June 2005 period when the program began.

However, not all studies that aimed to counteract polypharmacy yielded an
unequivocally positive result. For instance, Robst [79] recently reported on the
implementation of Prepaid Mental Health Plans (PMHPs) in Florida Medicaid and
found that while a short-run change in the rate of polypharmacy improved from 7.7
to 7.0%, adherence rate on the other hand worsened with no change in the likelihood
of prescriptions being written within recommended dosage ranges. In a controlled
quasi-experimental study, Baandrup et al. evaluated the effect of a multifaceted edu-
cational intervention on the frequency of antipsychotic polypharmacy in adult out-
patients with schizophrenia. The intervention consisted of 1-day of didactic lectures,
six 3-h educational outreach visits and an electronic reminder during drug prescrib-
ing. The results showed that the prevalence of polypharmacy after 1 year was not
different in the intervention group in comparison with the control group, high-
lighting an importance of organizational barriers [80]. Only a modest (although
statistically significant) change in antipsychotic polypharmacy prescribing was
noted with a usage of workbook in the DEBIT trial, implicating that an achievement
of substantial changes in clinician behavior may require further exploration of other
factors important in complex prescribing issues [81].

More system-wide PSYCKES data indicated a rebound of polypharmacy rate at
follow-up, although the rate remained well below the starting point [82]. Finally, it
is important to point out that, apart from a modest effect of audit-based quality
improvement programs, a marked variation across and within healthcare organiza-
tions has been revealed in the level of compliance with evidence-based clinical
practice standards [83].

6.6 Summary and Conclusions

The results from this review clearly show that evidence on antipsychotic polyphar-
macy thus far is modest at best. While it is well possible that some difficult patients
may have good response with polypharmacy on an individual basis, the likelihood
of overall response, who indeed can enjoy favorable outcomes and a possibility that
the patient could have responded to other modes of therapy (such as augmentation
of antipsychotics with other psychotropics), and long-term risks with polypharmacy
all remain far from clear. Moreover, drug interactions are likely to be a source of
concern [84].
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In this context, it may be a case that antipsychotic polypharmacy is excessively
used in the absence of compelling evidence. In fact, recent systematic review indicates
a median rate of 19.6% with regional differences remaining unaccounted for [85].
It has been shown that at least a proportion of patients treated with antipsychotic
polypharmacy could be converted to antipsychotic monotherapy. Systematic
approaches to counteract polypharmacy can be effective although potentially labor-
extensive efforts may translate into effects that are only modest in a limited setting.
It is important to be aware of a possibility, however, that even a modest change found
in one setting can sum up to make a significant difference if successful strategies pen-
etrate to be adopted nationwide or even worldwide across many treatment settings.

It would be practically impossible to evaluate every possible antipsychotic com-
bination with dose also in mind [86]. It is also highly likely that the number of avail-
able antipsychotics will increase rather than decrease, making the number of possible
combinations to be tested even greater. Combinations may be guided by a hypothesis
(e.g., combination of tight and loose D, blockers) or established evidence (e.g., com-
bination of a metabolically problematic antipsychotic with a relatively benign one)
but they should be interpreted in comparison with other reasonable strategies (e.g.,
lower-dose treatment [87]). Many questions still remain unaddressed and more work
is clearly indicated with the following factors (see the next section) in mind on this
controversial but notoriously common clinical practice.

6.7 Future Directions

A number of issues need to be carefully taken into account for future studies of
antipsychotic polypharmacy in schizophrenia. They are briefly discussed in a point-
by-point manner.

6.7.1 Treatment Duration

While a majority of patients with schizophrenia require long-term antipsychotic
treatment, studies are usually too short to discern any positive or adverse effects in
a long run. This is also the case for studies on antipsychotic polypharmacy that
usually lasted for weeks to months rather than years to decades. Response may
happen relatively early (in weeks) [88] but this is clearly not the case for every
patient. Observational rather than strictly regulated interventional studies should
provide more useful information in this respect.

6.7.2 Relevant Outcome Measures

Past studies of antipsychotic treatment for schizophrenia usually adopted the repre-
sentative rating scales, most notably the PANSS, as an important outcome measure.
And treatment response has mostly been driven by an improvement in classical
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symptoms (such as 20% or more decrease in the PANSS in case of TRS) [3].
Recently, more pragmatic outcomes, such as time to discontinuation from the allo-
cated medication or relapse/rehospitalization, have been adopted in an effort to
capture real-world effectiveness rather than efficacy [30, 31, 89, 90].

However, assessment for schizophrenia is not confined to classical (positive
and negative) psychopathological evaluation but extends well to motor and non-
extrapyramidal adverse effects, cognition, subjective perspectives, adherence,
psychosocial circumstances and functioning [91]. How to incorporate these
issues as the “main outcome of interest” in a study is an important consideration
in order to better interpret the study results [92]. Nonetheless, it is also important
to keep in mind that the greater number of the outcome measures (evaluated with
the rating scales), the higher the chance of rater disagreement and the more
difficult to find unequivocal differences (with actual study conduct being made
rather complicated) [93, 94].

6.7.3 Cost Effectiveness

Although only a few studies evaluated cost-effectiveness of antipsychotic polyp-
harmacy versus monotherapy in particular [39] and the cost may vary across
antipsychotics [95], antipsychotic polypharmacy has intuitively been linked to
higher costs [96]. Nevertheless, it remains to be seen whether added drug acquisi-
tion cost of antipsychotic polypharmacy or potentially pronounced adverse conse-
quences (e.g., added cost to treat metabolic disturbances) could be offset by
other critical cost-saving factors such as prevention of relapse or hospitalization.
This question is critical but would likely be a challenging topic to address in a
randomized trial.

6.7.4 Stay, Increase, Switch or Go to Antipsychotic
Polypharmacy?

One important question is when some antipsychotic agent is not effective enough,
it remains unclear about which is better to stay with the same agent (in favor of a
probable delayed onset of action of antipsychotics), increase the dosage of the
same agent (possibly favoring a dose response relationship of antipsychotics, and
with anticholinergics to mitigate EPS if this occurs), or switch to another antipsy-
chotic (believing potential differential effectiveness across antipsychotics), before
resorting to antipsychotic polypharmacy [97]. However, only a few studies
addressed this issue and it is implicated that practitioners may be rather hasty to
resort to antipsychotic polypharmacy [37].
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6.7.5 Target Multiple Receptors or Stick to Dopamine
D, Receptors?

While dopamine D, receptors have been implicated and all antipsychotics on the
market act on these receptors [98], pathophysiology of schizophrenia has been far
from understood and other multiple receptors (such as serotonin 5-HT, receptors
amongst others) and neurotransmitters (such as glutamatergic systems) are presumed
to be involved. One notion may be to use of multiple antipsychotics so that multiple
neurotransmitter systems could be modified. Another possibility may be to offer
stronger (or tight and long-lasting) D, receptor antagonism to augment relatively
weaker (or loose and transient) binding with some antipsychotics such as quetiapine
and clozapine. However, it should also be noted that higher D, occupancy may be
achievable with even higher dosage of these medications at least transiently. How
optimal modification of multiple neurotransmitters could be achieved with a certain
combination therapy that takes into account the variety as well as dosage of antipsy-
chotics still remains completely elusive.

Another related issue is whether or not it is necessary to provide continuous D,
antagonism throughout the day, especially in the maintenance phase of antipsychotic
treatment [99-102].

6.7.6 Proceed or Stop When Patients Get Better?

Antipsychotic polypharmacy is inevitable when a switch from one to another antipsy-
chotics is being performed (i.e., cross-titration to better avoid withdrawal effects) and
treatment guidelines also make note on this since an abrupt discontinuation of antip-
sychotics is not without risks. The question is, when patients get better in the process
or switching, which is better to go on with switching completely anyway or stay in the
middle that results in polypharmacy? Although guidelines usually appear to endorse
the former idea, there has not been adequate evidence in this respect [103].

6.7.7 Antipsychotic Polypharmacy Versus Augmentation
of an Antipsychotic with Other Psychotropics?

While a detailed discussion of antipsychotic augmentation strategies (or psychotro-
pic polypharmacy) is beyond the scope of this manuscript, there are a number of
reports regarding augmentation treatment of antipsychotics [33]. Indeed, prescrip-
tion surveys have shown that some adjunctive psychotropic medications such as
benzodiazepines, antidepressants or mood stabilizers are frequently utilized in real-
ity in addition to antipsychotics [85]. The role of antiparkinsonian medications is
much less explicit in the era of SGAs that are, as a rule albeit controversial [104],
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more benign in terms of EPS. However, despite substantial efforts, there has not
been compelling evidence to support a specific mode of augmentation strategy,
either in general or in a specific situation. Moreover, there appear to have been no
studies to compare a relative effectiveness of antipsychotic augmentation therapy
with psychotropics versus antipsychotic polypharmacy in a reasonably well-defined
resistant population [92].

6.7.8 Clozapine

Clozapine has been the gold standard medication for TRS and is seriously consid-
ered after failing to respond to at least two adequate trials with different antipsy-
chotics, apparently making its position straightforward [2]. However, it has been
reported that an initiation of clozapine is frequently delayed and some patients
indeed need to discontinue clozapine for various reasons [105]. It appears true that
weight and other metabolic issues plausibly influence the choice of antipsychotics
[6], but how these parameters are affected by utilizing clozapine polypharmacy
versus clozapine monopharmacy in a long run remains an important problem.
Another important question is whether its dose could be reduced by adding another
antipsychotic, which potentially results in less adverse effects burden of clozapine.
All the issues discussed above are also relevant with this specific antipsychotic,
and clozapine polypharmacy indeed appears common in the real-world [106].
Nevertheless, we need to be keenly aware of some systematic studies of clozapine
polypharmacy that were found to be negative [107, 108].

To finalize, critical appraisal of the currently available evidence indicates that
antipsychotic polypharmacy, as a rule, should be exceptional. Nonetheless, antip-
sychotic polypharmacy has been (probably too) often used in general [85] and
recent data regarding the elderly are provocative for serious concern [109].
Moreover, antipsychotic polypharmacy involving long-acting formulations may
also be frequent [110]. More work is clearly necessary to investigate the effective-
ness and safety of antipsychotic polypharmacy in schizophrenia that remains
highly controversial but very common in the real-world. Confronted with a reality
that antipsychotic polypharmacy is not an infrequent clinical practice, our urgent
challenge now is, instead of simply saying no, to well characterize patients who are
likely to benefit from antipsychotic polypharmacy [57, 111] and to identify those
who could successfully be converted to monotherapy [112].
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Chapter 7
Clozapine Combinations in Treatment-Resistant
Schizophrenia Patients

Vladimir Lerner and Chanoch Miodownik

Abstract Schizophrenia is a severe disabling mental illness affecting about 1% of
the population throughout the world. Antipsychotic medications (conventional and
atypical antipsychotics) are the pharmacological basis for the cure of schizophrenia
and schizoaffective patients, however not all patients are positively affected by this
treatment. One fifth to one third of people suffering from schizophrenia is considered
as treatment resistant. In other words, these people have persistent psychotic symp-
toms and poor functioning despite adequate treatment with conventional or novel
antipsychotics.

To date one of the most effective medications is clozapine, which produces
clinically significant improvement of symptoms in 30-50% of patients receiving it.
However, from one-third to two thirds of schizophrenia patients still have
persistent ‘positive’ symptoms despite adequate dosage and duration of clozapine
monotherapy.

Among treatment-resistant schizophrenia patients with poor response to an
adequate trial of clozapine monotherapy, 30—50% are treated with a combination of
clozapine and second psychotropic medication.

Clinicians usually prescribe a combination of antipsychotics, in order to reach a
greater or more rapid therapeutic response than has been achieved with antipsy-
chotic monotherapy.

In this chapter, we present a summary of the literature concerning the combination
of clozapine with different psychotropic medications or procedure in management
of resistant schizophrenia and schizoaffective patients.
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Abbreviations

bid Twice a day

BMI Body mass index

BPRS Brief psychiatric rating scale

CIS Clozapine-induced hypersalivation

CYP1A2 Cytochrome P450 1A2

ECT Electroconvulsive therapy

EEG Electroencephalography

EPS Extrapyramidal symptoms

FACT-Sz Functional assessment for comprehensive treatment of
schizophrenia

FGAs First-generation antipsychotics

GABA Gamma aminobutiric acid

GAS Global assessment scale

HoNOS-Rome Health of the nation outcome scales (a new Italian version of
the HoNOS)

HDL High-density lipoprotein

HRSD Hamilton rating scale for depression

LDL Low-density lipoprotein

MMSE Mini-mental status examination

MRI Magnetic resonance imaging

NMDA N-Methyl-D-aspartate

NMDAR N-Methyl-D-aspartate receptor

PANSS Positive and negative syndrome scale

PSP Personal and social performance scale

RCT Randomized controlled study

SANS Scale for the assessment of negative symptoms

SAPS Scale for the assessment of positive symptoms

SGAs Second-generation antipsychotics

SSRI Selective serotonin re-uptake inhibitor

TRS Treatment-resistant schizophrenia

WBC White blood cells

Psychiatry is an absolutely exact science—the number
of opinions is equal the number of psychiatrists. ... but
psychopharmacology is not an exact science.

(From a conversation between a psychiatrist and
mathematician)

The treatment of schizophrenia has been changed dramatically with the ongoing
development of pharmacologic agents and better evidence of the effectiveness of sev-
eral psychosocial treatments. Despite progress in treatment of mental disturbances,
schizophrenia is still remained one of the disabling disorders. It is among the ten leading
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causes of disability in the age group of 15-44 [1]. Antipsychotic medications (conven-
tional and atypical antipsychotics) are a pharmacological basis for the therapeutic care
of schizophrenia and schizoaffective patients, although it is obvious that not all patients
have positive results from this intervention. Ten to thirty percents of patients have a
little or no benefit from treatment with all kinds of antipsychotics using adequate dos-
ages and duration [2]. Additional 30% of patients have only partial response to treat-
ment [3]. Treatment resistance may be an enduring feature for some patients, however
more commonly it is developed over the course of the illness [4].

Treatment of these patients has remained a persistent public health problem since
medication-resistant patients are often highly symptomatic, have a significant quality
of life reduction, and need extensive periods of institutional care [5]. The proportion
of patients with treatment resistant schizophrenia have been consistent over time
since the introduction of conventional antipsychotics, or first-generation (“typical’)
antipsychotics (FGA) at 1952 [6].

Despite recent advances and increasing treatment options after appearance of
second-generation antipsychotics (SGA) such as amisulpiride, aripiprazole clozapine,
olanzapine, quetiapine, risperidone, sulpiride, and ziprasidone, many schizophrenia
patients remain symptomatic even with this treatment. It should be mentioned that
new drugs have new side effects in addition to its expensiveness.

This chapter reviews and summarizes the publications concerning treatment
strategies for those patients who do not respond or only partially respond to clozap-
ine. For this aim, we performed a systematic literature search in the MEDLINE
database for the years ranging from 1970 to March 2012 to identify all publications
dealing with assessment of efficacy and safety of adjunctive agents in clozapine-
resistant schizophrenic or schizoaffective patients. For this search, we used the
keywords of “schizophrenia”, “schizoaffective”, “resistant/refractory schizophrenia”,
“clozapine-resistant”, “combination”, “augmentation”, “add-on”, “addition”,
“additive”, “adjunctive”, “co-administration”, “clozapine”, “clozaril”, “leponex”, and
the names of the particular pharmacological components used for augmentation.

7.1 Definitions of Treatment Resistance or Partially
Respond in Schizophrenia

Concerning those patients who are medically treated, there are two kinds of patients
who are not well react to medications. The first group is partial responders (incom-
plete), while the other group is defined as treatment resistant.

The definition of partial response is based on the following criteria: (1) a history of
residual positive and/or negative symptoms after at least a 6-week trial of a therapeutic
dose of a neuroleptic agent, (2) at least a minimum level of positive and/or negative
symptoms at the time of evaluation for the study, and (3) at least a minimum level of
positive and/or negative symptoms after a prospective trial of at least 2 weeks of
fluphenazine, 20 mg/day (with dose adjustments between 10 and 30 mg/day allowed
in order to optimize outcome). The minimum positive symptom level was a total score
of at least eight for the four Brief Psychiatric Rating Scale (BPRS) positive symptom
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items (conceptual disorganization, hallucinations, unusual thought content, and sus-
piciousness). The minimum negative symptom level was a total score on the Scale
for the Assessment of Negative Symptoms (SANS) of at least 20 [7].

Various definitions of the criteria for treatment resistant schizophrenia have been
presented to date. Treatment resistance may be presented even from the first episode
of psychosis. Although most patients at the onset of the psychotic phase of schizo-
phrenia respond well to neuroleptics in terms of delusions and hallucinations, and
remain responsive except for occasional relapses, 5-20% of patients have persistent
positive symptoms during the first episode [8]. Definitions of ‘treatment resistance’
acquired new meaning with the evolution of different kinds of therapeutic interven-
tions. A narrow definition of treatment resistant schizophrenia was introduced by
Kane et al. in 1988 [9]. The criteria included the aspects of patient’s clinical history,
cross-sectional measures and prospective assessments.

Recently Suzuki and colleagues [10] proposed improved criteria require both a
score of >4 on the Clinical Global Impression (CGI)-Severity and a score of <49 on
the Functional Assessment for Comprehensive Treatment of Schizophrenia
(FACT-Sz) [11] or <50 on the Global Assessment of Functioning (GAF) scales to
define treatment resistant schizophrenia (TRS). The authors proposed that when TRS
is established, subsequent treatment response be defined based on a CGI-Change
score of <2, a >20% decrease on the total PANSS or Brief Psychiatric Rating Scale
(BPRS) scores, and an increase of >20 points on the FACT-Sz or GAF.

Treatment resistance is usually permanent. True treatment resistance should be
distinguished from a breakthrough of positive symptoms or increasing severity of
negative symptoms despite being compliant with pharmacotherapy [12].

Treatment resistance once referred to the positive symptoms, such as hallucina-
tions and delusions that would persist despite reasonable trials of antipsychotic
medicine. However, along the time, the concept of nonresponders was re-conceptu-
alized. The recent attitude concerns it as a multidimensional mean. According to
this idea, resistance may refer not only to positive symptoms, but also to negative,
cognitive, excitement, or depressive symptom domains [13]. Even if a patient’s
positive symptoms respond or remit with an antipsychotic agent, residual negative
and cognitive symptoms often persist [3].

Before making a decision that a patient is treatment-resistant, the clinician should
define the patient as drug compliant. Covert or partial noncompliance is the most
frequent causes for lack of clinical improvement. This situation can easily be missed
and the physician should be aware of it. A trial with depot antipsychotic agents can
be helpful for better compliance. Although therapeutic levels of most typical and
atypical antipsychotics can be measured and may help to determine whether a
patient is a rapid metabolizer (or noncompliant), but usually it is not practical. As
drug blood level is influenced by multiple factors and there is a large variation
among different patients even in the same patient under different conditions with
similar doses of medications.

Though various authors have used varied definitions of treatment resistant
schizophrenia, according to Meltzer [12], the most common definition denotes
patients who despite at least two adequate trials of classical neuroleptic drugs have
persistent moderate to severe, positive, or disorganization, or negative symptoms
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together with poor social and work function over a prolonged period of time.
Approximately 30% of schizophrenic patients (10-45%) meet these criteria. This
definition may be inadequate for few patients whose positive symptoms respond
adequately to neuroleptics, but have clinically significant negative symptoms, poor
social and work functions, cognitive dysfunctions, poor quality of life and who
constitute a significant burden to the family and society. In addition, this definition
does not consider suicidality (suicidal thoughts or attempts) of the patient [12].

Treatment resistance or failure of another type also can be determined by exam-
ining relapse rates for patients on going therapy. Lehman et al. defined treatment-
resistant schizophrenia in a more quantitative way. According to these researchers, the
definition can be based on little or no symptomatic response to multiple (at least 2)
antipsychotic trials of an adequate duration (of at least 6 weeks) and at a therapeutic
dose range [3]. A 4-6 week neuroleptics trial of 400-600 mg/day of chlorpromazine
equivalent is now accepted as a standard for an adequate trial [14, 15].

Using the term ‘treatment resistance’ may lead to a pessimistic conclusion that
this is the endpoint for these patients. Some clinicians are skeptic about it and suggest
replacing this term into ‘incomplete recovery’ [13].

When encountered by what appears to be treatment resistance, the clinician should
review the diagnosis, check for another psychiatric disorder or substance abuse
co-morbidity, rule out medical co-morbidities, and assess the adequacy of past and
present pharmacotherapy (duration/dosage/compliance). Unfortunately, such data
gathering is often difficult to be performed due to poor history from the patient and a
fragmented system leading to a problem in accessing medical records. Treatment
resistance may be related to suboptimal dosing of the antipsychotic, poor adherence
with the prescribed medication regimen, ineffectiveness of the antipsychotic, or sub-
stance abuse [3]. Once treatment resistance is established, the origin of the non-
responding pattern should be identified. The psychiatrist should develop a sequential,
systematic treatment plan; determine the duration of each trial; and use standardized
rating scales such as the Brief Psychiatric Rating Scale (BPRS) or the Positive and
Negative Syndrome Scale (PANSS) to monitor response. Research protocols should
define an inadequate response such as scores above a certain level on the assessment
scales and/or an insufficient decrease in the score after a defined course of
treatment.

The clinician should also identify defined target symptoms, consider that inade-
quate psychosocial treatment may create the appearance of treatment resistance,
and maintain a positive therapeutic attitude [2].

7.2 Possible Factors Associated with Treatment Resistance

Until now the pathophysiology of schizophrenia remains unclear and some researchers
assume that this disease has the status of a clinical syndrome and may comprise a
number of specific disease entities [16—18].

Different factors and mechanisms may be responsible for treatment resistance. The
most frequently mentioned factors associated with treatment resistance are: clinical,
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biological, brain morphological features, and pharmacological factors [19]. The clini-
cal factors contain male gender, illness onset before age of 20 years, negative symptoms,
severity of illness, low grade of pre-morbidity, social and work adjustment, residual
symptoms after first psychotic episode, and neurological soft signs. Biological factors
contain low plasma level of homovanillic acid and alpha activity changes on EEG.
Brain morphological features: brain abnormalities demonstrated by computerized
tomography or magnetic resonance imaging, or abnormalities of central dopamine D,
functions. Pharmacological factors: responding failure to standard antipsychotic initial
treatment, late start of medication, concurrent agents such as anticholinergic medica-
tions, extrapyramidal adverse effects, smoking or alcohol.

Until standard defining criteria became available, research into the neurobiologi-
cal substrate of treatment resistance was restricted [20]. Recently, some objective
criteria for distinguishing treatment resistant from nonresistant patients appeared.
Lawrie et al. found that treatment-resistant schizophrenic patients showed a tendency
to greater cerebral atrophy than those who were treatment responsive [21].
Furthermore, it was demonstrated that the patients with a poor outcome had greater
lateral ventricular enlargement over time than patients with good outcome [22].
Other researchers found that during neuroleptic treatment, negative schizophrenia
symptoms were significantly diminished in patients without cortical atrophy, than in
subjects with cortical atrophy demonstrated in MRI. It attributes especially to the
severity of emotional blunting [23]. However, more researches dealing with neuro-
logical correlates of treatment resistance are required.

7.3 Treatment

Poor treatment response in patients with schizophrenia is an important clinical
issue. Traditionally, the recommendations for management of treatment-resistant
patients were (a) increasing the neuroleptics dose; (b) switching from existing
(conventional) antipsychotic to an alternative conventional agent from a different
chemical class; (c) using augmentation effect by adding another psychotropic drug
such as benzodiazepines, lithium, anticonvulsive agents, or to combine high and
low potency antipsychotic medications; and finally (d) electroconvulsive therapy.

This chapter deals only with one method of treatment for these patients: combi-
nations of clozapine with other psychotropic drugs (polypharmacy).

Polypharmacy was first described in the psychiatric literature in 1969 [24]. From
that time, antipsychotic combinations became a relatively common and growing
practice. Although polypharmacy is successfully applied in some clinical settings
(for example, stabilization of mood disorders, controlling violence and so on), the
evidence-based benefits for treatment-resistant schizophrenia is less clear. This idea
is consisted with the fact that there is no specific combination emerged among all
prescribers points to a lack of definite theoretical, evidence-based or pragmatic
guidelines for antipsychotic polypharmacy.

There is no consensus concerning polypharmacy. Some guidelines clearly state
that antipsychotics combination should be avoided. Other researchers abstain of any
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recommendations while others do not negate it [25-27]. Combinations can be
justified in certain clinical circumstances such as switching one antipsychotic to
another, or when it is necessary to augment clozapine in treatment-resistant patients
[28, 29]. The reason for including combinations, according to Miller’s recommen-
dations, as a final option in treating resistant schizophrenia patients is to give clini-
cians reasonable choices for treating all their patients, even those who respond
poorly to the best evidence-based medication treatments, while conveying the
message that combining antipsychotics is a last resort [30].

Recent evidences demonstrate that practically more than 20% of patients are taking
two or more drugs [31]. To date, the possible concurrent antipsychotic prescriptions
of antipsychotic drug regimens are numerous. Antipsychotic combination therapy is
widespread in many countries. For example, in Europe it fluctuates from 25% to
almost 70% of psychotropic drugs prescriptions [25, 32-43]. In Australia antipsy-
chotic polypharmacy reaches up to 15% [44, 45] and according to Pai et al., even
84.5% [46], in Canada 27.5% [47]. In China and East Asia it varies from 45.7 to
66% [48, 49], in Japan 90% [50, 51], in Mexico 48% [52]. The prevalence of antip-
sychotic polypharmacy in the United States varies from 7% to approximately 50%,
while most studies find prevalence rates of between 10 and 30% [53-58].

7.4 Clinical Efficacy of Clozapine

Clozapine is the first prototypic atypical antipsychotic agent, which was patented in
1960. It appears to be more effective than conventional antipsychotics for schizo-
phrenia patients, who are severely psychotic and poorly responsive to the first
generation of antipsychotic drugs. Unlike any of the typical agents at the time, it
was not associated with extrapyramidal symptoms (EPS). Clozapine is effective on
a broad range of psychopathology including both positive and negative symptoms
in 30-50% of patients receiving treatment [59]. It can reduce violence and persistent
aggression in patients with schizophrenia and other psychiatric disorders [60].

The exact neurochemical mechanism by which clozapine exerts its atypical effect
is unknown. It has complex receptor pharmacology, including antagonist activity at
dopaminergic (D,, D,); serotonergic (5-HT,a, 5-HT,c, 5-HT,); adrenergic (alpha,,
alpha,); histaminergic (H,); and muscarinic (M1) receptors Meltzer, 1999 #301}.

After being approved in Europe in 1972, it was withdrawn from the market in
1975 due to reports of deaths from agranulocytosis. Problems with other side effects,
including hypersalivation, seizures, hypotension, and excessive sedation, limited
the general utility of the agent. Although clozapine was not clinically available in
the US from 1975 until 1990, it continued to be used in this period in other parts of
the world (Europe and China). The cumulative experience from these countries
demonstrated that clozapine is an effective antipsychotic without or with a small
number of extrapyramidal symptoms (EPS). Although, it was found that clozapine
treatment is associated with a 0.7% risk of agranulocytosis and death, however
when patients are carefully monitored, clozapine could be administered safely [61].
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7.5 Clozapine Dosing Considerations

The usual target range for clozapine is about 400-700 mg/day, and it is generally
given in a divided dose schedule. Notably, the average European dose range is
approximately one-half its US counterpart. This difference more than likely reflects
the US practice of reserving clozapine for the most densely unresponsive of schizo-
phrenic syndromes. Such subjects typically, and predictably, require higher doses
than more responsive patients. Since clozapine has pronounced o, blockade (inducing
a marked decrease in peripheral vascular resistance with a reflex increase in cardiac
output and possible clinically significant orthostatic hypotension) and H, blockade
(sedation inducing), it must be titrated very slowly over several weeks to this target
dose range. In general, patients should be started at 12.5 mg bid, with gradual titration
to approximately 500 mg/day by no more than 50-mg increments every 2 days.
In addition to the required weekly monitoring of WBC counts, patient’s vital signs
(with orthostatic changes) should be measured daily during the first week of titration.
Patients who demonstrate cardiovascular intolerance to the clozapine-induced
decrease in peripheral vascular resistance (persistent, subjectively distressing
orthostatic hypotension) should be titrated with extreme caution [62].

Clozapine dosage can be a relatively complicated issue. Standard dose of clozap-
ine is from 251 to 600 mg/day. High dose of clozapine is from 601 to 900 mg/day,
and very high the clozapine dose is 901 mg/day or above [63]. In particular, there is
no meaningful relationship between clozapine plasma level and its clinical response.
However, there is a consensus in the literature that a plasma level of about 350—
450 ng/ml has to be attained before the patient is considered to be non-respondent
to clozapine [64, 65].

There is an increasing amount of researches examining a number of other pos-
sible treatment options based on our new understanding of the pathophysiology of
schizophrenia. The current best accepted strategy for neuroleptic-resistant schizo-
phrenia patients is to use clozapine. Although clozapine is more effective in over-
coming treatment-resistant, approximately from 40 to 70% of these patients despite
clozapine monotherapy in adequate dose and duration do not respond to it [9]. Some
researchers suppose that the treatment-resistant schizophrenia patients represent a
specific subgroup, united by the same biological substrate [66].

Poor treatment response in patients with schizophrenia who do not have an
optimal response to clozapine has been cited as the most common reason for
concurrent treatment with two or more antipsychotic drugs [67]. This strategy
has received little empirical evaluation, although published case studies and expert
opinions have suggested some therapeutic possibilities.

The benefits of clozapine augmentation with other antipsychotics have been
questioned. Some authors pointed out that it should not be used during the first
3—6 months of treatment with clozapine [68].

A number of augmentation strategies have been suggested for patients who were
not improved with clozapine, but most guidelines and recommendations suggest
clozapine as the “last therapeutic line”. In fact, there is no definite consensus on the
treatment for an inadequate response to multiple previous antipsychotic trials,
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including clozapine [69]. For that, clinicians should keep in mind that no guidelines
can address the complexities involved in the care of each individual patient and that
sound clinical judgment based on clinical experience should be used in applying
these recommendations [70].

Unfortunately, there are only few controlled studies in this area. Most of them
include small numbers of patients with various definitions of partial response, and
are open-label.

Despite the disappointing results from the recent meta-analyses [71-73], some
partial clozapine responders may benefit from augmentation with an antipsychotic
drug, and because the evidence-based alternatives are sparse, augmentation may be
worth trying [74, 75]. To date augmentation with antipsychotics is a common
procedure although the literature does not favor any particular antipsychotic agent
as an augmenting drug of choice [68]. After a failure of clozapine treatment as
monotherapy, its augmentation with a second antipsychotic medication is relatively
common in clinical practice [76—78] that fluctuates from 18 to 44% [67, 79]. Besides
the use of antipsychotics, other augmentation strategies include addition of antide-
pressants, various mood stabilizers, medications from different chemical groups
such as clonidine, glycine, d-cycloserine, donepezil, omega-3, ginkgo biloba, and
ECT are applied [18, 80-99].

In this chapter, we define polypharmacy as the use of clozapine with another
medication for treatment of the same condition. In contrast to this, a combination of
two drugs or more in order to treat different illnesses or conditions, for example,
combination of clozapine and metformin for diabetic schizophrenic patient or
clozapine and amisulpride for clozapine-induced hypersalivation, would not be
considered as a polypharmacy. We also would not consider as polypharmacy the
addition of another medication to treat side effects, such as the use of anticholin-
ergic drugs in order to treat EPS.

Here we present a summary of the literature dealing with the combination of
clozapine with different medications in management of resistant schizophrenia
and schizoaffective patients. This theme is a “hot topic” in the current professional
journals.

7.6 Clozapine Combinations with Antipsychotics

7.6.1 Clozapine in a Combination with First Generation
Antipsychotic Drugs

There are some few publications concerning the combination of clozapine with first
generation antipsychotics. One of the first publications was an open clinical trial
described a combination of clozapine with chlorpromazine [100].

Potter and coworkers compared the efficacies of chlorpromazine monotherapy,
clozapine monotherapy, and clozapine-chlorpromazine combination therapy in a
double-blind, flexible-dose study. Monotherapy treated patients could receive doses
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up to 600 mg/day of each agent, while those in the combination group (n=20) could
receive doses up to 400 mg/day of each agent. There were no differences between
the three groups for total BPRS. The combination group showed a significant
improvement in comparison to the chlorpromazine group, but not to the clozapine
group. This improvement was demonstrated on the withdrawal, conceptual disorga-
nization, unusual thoughts, and hostility items at the BPRS. There were no notable
side effects [100].

Loxapine was added to seven chronic schizophrenia or schizoaffective disorder
patients who remained stabilized for at least 9 months on clozapine. The study
lasted from 18 to 50 weeks. Severity of symptoms was assessed with the BPRS. On
this combination, all patients were improved at least slightly and two improved
remarkably. The authors noted that in four cases in which assessment was made,
loxapine had no apparent effect on plasma clozapine levels. They suggest that
adjunctive treatment with typical neuroleptics for patients with an incomplete
response to clozapine merits further investigations [101].

We found two publications about a combination of clozapine with pimozide.
One study was an open-label that provided promising data in support of a larger
controlled trial [102]. In a 14 years, one of the authors repeated this combination in
a double-blind, placebo-controlled, parallel-designed 12-week trial in 53 patients
with schizophrenia and schizoaffective disorder partially or completely unrespon-
sive to clozapine monotherapy. The researchers found that a combination of pimozide
in average dose of 6.48 mg/day with clozapine was not better than placebo at reducing
PANSS total, positive, negative, and general psychopathology scores [103].

Nine publications (case reports, open and double-blind studies) dealt with a com-
bination of clozapine-sulpiride (a selective D, dopaminergic antagonist) [104—112].
Of these studies one was a randomized, double-blind, placebo-controlled trial [104]
and in the other the researchers compared influence of sulpiride-clozapine and
clomipramine-clozapine combinations on negative symptoms of schizophrenia
patients [111]. In the first trial was found that the clozapine-sulpiride group exhib-
ited substantially greater and significant improvements in positive and negative
psychotic symptoms. However, this research had some methodological limitations
such as the small size sample and the short duration of the trial. Moreover, the major
issue was represented by the fact that complete nonresponders to clozapine were
excluded from the trial (only a subgroup of partial responders to clozapine was
selected to participate in this study). The second one did not demonstrate difference
between these combinations. Three open studies and case report [105, 106, 108,
112] demonstrated that the addition of sulpiride to clozapine, resulted in significant
clinical improvement in some patients assessed with BPRS, Scale for the Assessment
of Positive Symptoms (SAPS), SANS, and Hamilton Rating Scale for Depression
(HRSD). The rest publications demonstrated only implicit changes in mental condi-
tion of the patients [107, 109, 110]. According to Cochrane review, the sulpiride-
clozapine combination is probably more effective than clozapine alone in producing
clinical improvement in some people whose illness has been resistant to other antip-
sychotic drugs including clozapine [113].
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Co-administration of clozapine and zuclopenthixol demonstrated a good tolerance
of this combination in a patient susceptible to development of EPS. According to
authors’ opinion, the combined treatment presented in this case report might be an
optional intervention for patients with refractory schizophrenia [114].

According to another report, three patients partial responder to clozapine were
treated with fluphenazine or haloperidol in long-acting forms additionally to clo-
zapine. All patients demonstrated significant improvement without new or worsening
side effects [115]. In opposite, Mossaheb et al. in a double-blind placebo controlled
study did not find any difference between combinations of clozapine-haloperidol
versus clozapine-placebo [116].

Another combination of clozapine and pipothiazine in tablet and depot forms did
not demonstrate any improvement in mental state of patients assessed by BPRS
[117,118].

Three other publications (case reports) regarding the combination of clozapine
with other conventional antipsychotic medications (perphenazine, haloperidol)
describe adverse effects [119—121], including death [120, 121].

As can be seen, the results of these scientific reports are not consistent. Most trials
are based on small numbers of patients with various definitions of partial response
or resistance, and most of them are open-label. These combinations should be
performed as new studies in double-blind placebo controlled mode.

7.6.2 Clozapine in a Combination with Second-Generation
Antipsychotics

Since advent of the SGAs as a new option to manage schizophrenia, a number of
publications concerning a combination of clozapine with these medications are
significantly more than with FGAs, and their quantity is increasing over last years.
Along with case reports and open label studies, many double-blind placebo con-
trolled trials and even few meta-analyses concerning clozapine combinations were
performed [71, 72, 122—-124].

7.7 Augmentation with Aripiprazole

The clozapine-aripiprazole combination is a relatively frequent issue in the psychi-
atric literature during last years. We found at least 12 publications on this topic.
Aripiprazole has been described as the prototype of a new generation of antipsychotic
agents. Its function is dopamine-serotonin system stabilizing, since it is a partial
agonist of D, and 5-HT, , receptors, and agonist of 5-HT, receptors [125]. Partial
agonism may be a beneficial property by allowing optimal neurotransmission. For
instance, it acts as an antagonist in areas where there is an abundance of dopamine
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causing psychosis while acting as an agonist at receptor sites where low dopaminergic
tone would produce adverse effects such as EPS or hyperprolactinemia [126, 127].
Adverse effects associated with this drug such as somnolence, headache, light-
headedness, and gastrointestinal upset may be explained by its affinity for several
other receptors including D,,D, 5—HT2C, 5—HT7, a,and H .

Some case reports and case series described that adjunctive therapy with aripip-
razole can ameliorate positive as well as negative symptoms in clozapine resistant
schizophrenia patients [128—134].

Mitsonis and coworkers [135] for 16 weeks investigated whether augmentation
of clozapine with aripiprazole improves clinically significant residual symptoms in
27 stabilized outpatients with chronic schizophrenia. The authors found that aripip-
razole augmentation in these patients treated with clozapine led to a substantial
improvement in clinically significant residual symptoms, such as negative-depressive
symptoms, cognitive impairment and quality of life, without worsening the side
effect burden.

In a retrospective study of 24 treatment-resistant schizophrenia patients treated
with clozapine-aripiprazole combination was found that it was associated with 22%
reduction of clozapine dose. Eighteen of 24 patients (75%) have lost a mean weight
of 5.05 kg. There was improvement in positive and negative symptoms, social
functions, weight loss and a moderate increase in high-density lipoprotein (HDL).
The authors suggest that clozapine-aripiprazole is a safe and tolerable combination,
however, control trials are needed [136]. Augmentation of clozapine with aripiprazole
was found as safe and effective in a retrospective trial with seven participants
suffered from severe psychotic schizoaffective and bipolar disorders, who failed
to respond to atypical antipsychotics [137].

However, double blind placebo-controlled studied do not show definitive results.
Millar et al. performed a double-blind, randomized the 16 week study [138]. The
authors found that clozapine-aripiprazole combination was associated with a
significant decrease in mean weight compared with placebo (aripiprazole 2.53 kg,
placebo 0.018 kg; P<0.001) and waist circumference (aripiprazole —2.00 cm,
placebo 0 cm; P<0.001). Both treatment groups showed similar improvement in
the GAF.

Fleischhacker et al. performed a 16-week double-blind placebo controlled trial in
order to evaluate the influence of aripiprazole-clozapine combination on patients’
weight, PANSS and lipid profile [139]. Clinically relevant weight loss from baseline
was seen in 13% of those who previously were in the placebo group and in 21% of
those who were taking aripiprazole for 28 weeks. There were no significant differ-
ences in PANSS scores between the two groups. It was reported that switch from
placebo to aripiprazole led to reduction of total cholesterol, low-density lipoprotein
(LDL) cholesterol, and triglycerides at week 12.

A multisite study was conducted by Barbui and colleagues in order to compare
the efficacy and tolerability of clozapine plus aripiprazole combination versus
clozapine plus haloperidol in patients with schizophrenia who did not have an
optimal response to clozapine [140]. Patients continued to take clozapine and were
randomly assigned to receive daily augmentation with aripiprazole or haloperidol.
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After 3 months, the authors found no difference in the proportion of patients who
discontinued treatment between the aripiprazole and haloperidol groups. The
3-month change of the BPRS total score was similar in the aripiprazole and halo-
peridol groups, but EPS were seen more prominently in the haloperidol group.
These results suggest that augmentation of clozapine with aripiprazole offers no
benefit regarding to treatment withdrawal and overall symptoms in schizophrenia
compared to haloperidol augmentation. However, diminishing EPS could elevated
the subjective well-being feeling [140].

In another 24-week double-blind, randomized, placebo-controlled trial demon-
strated that 15 mg/day of aripiprazole added to stable clozapine treatment lead to a
beneficial effect on the positive and general psychopathological symptoms in a sample
of treatment-resistant schizophrenia patients in comparison to placebo [74].

Chang et al. [141] in a 8-week double-blind placebo controlled study found that
improvement was significantly greater with aripiprazole treatment than with placebo
for negative symptoms assessed by both the BPRS negative symptom sub-scale and
the SANS total score but not for positive symptoms. Prolactin and triglyceride
levels were significantly lower in the aripiprazole group than in the placebo group.
No significant differences between the two groups were observed in adverse effects,
including extrapyramidal symptoms and serum glucose levels. The authors concluded
that although aripiprazole-clozapine combination did not lead to a significant
improvement of total symptom severity in schizophrenia, a favorable change in the
negative symptom domain was observed.

De Risio and colleagues [142] investigated the change in BPRS scores and meta-
bolic features like BMI, fasting glucose, total and LDL cholesterol, triglycerides,
functional outcome Health of the Nation Outcome Scales (HoNOS-Rome) and
Personal and Social Performance Scale (PSP) scores after aripiprazole augmenta-
tion in 16 persons with treatment-resistant schizophrenia who were already treated
with clozapine for 6 weeks. The results demonstrated a statistically significant
improvement in metabolic indices, psychopathology and functional outcome mea-
sures from baseline to endpoint after augmentation with aripiprazole. Statistically
significant correlations were observed between psychopathological and behavioral
measures at baseline and at endpoint.

7.8 Augmentation with Risperidone

Clozapine and risperidone were by far the most studied antipsychotics combination,
with 50% of all available random clinical trials (RCTs).

Since clozapine has a broad-spectrum receptor activity, but a weak dopamine D,
blockade, it was hypothesized that risperidone (a significantly stronger D, -antagonist
agent) could enhance the therapeutic effects of clozapine non-responders [143].
Risperidone was probably favored over other D, antagonists because of its better
EPS profile at its conventional therapeutic window (dosages lower than 6 mg/day)
[144]. Until writing this chapter, there were performed three randomized clinical
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trials [143, 145, 146]. One of them was positive [143] and two others were negative.
The positive study was longer and lasted for 12 weeks while the other lasted for
6-8 weeks [145, 146]. The positive results’ study demonstrated improvement in
positive and negative symptoms. It should be noted that during 6 weeks of treatment,
the between-group difference was insignificant. The superiority of clozapine plus
risperidone clearly appears later and was significant at 12 weeks. Both positive and
negative symptoms decreased significantly from baseline to week 12.

In two others randomized, placebo-controlled, double-blind studies did not
demonstrate significant improvement of psychopathology in patients with poor or
incomplete response to clozapine monotherapy. They lasted only for 6 [145] and 8
[146] weeks. In the placebo and treatment groups, both positive and negative
symptoms decreased significantly from baseline to the end in these two studies.
Honer and coworkers found that working memory showed a small decline in the
risperidone group, and a small improvement in the placebo group. Furthermore, they
also observed some evidence for higher fasting serum glucose in the risperidone
augmentation group [146].

In order to exclude the possibility that risperidone addition needs more than
8 weeks to show any benefit, Honer et al. [147] extended the study for 18 weeks in
the open-label mode. There were no significant benefits during this extension, and
even placebo effect was higher.

Furthermore, three prospective open studies [148—150] were performed. Two
[149, 150] were positive and reported a significant improvement in the BPRS and
the PANSS positive and negative subscale scores. By contrast, in the third trial, none
of the enrolled patients responded [ 148]. Some case studies reported about significant
clinical improvement in patients treated with clozapine plus risperidone [151-156].
Others reported adverse effects such as neuroleptic malignant syndrome [157, 158],
neutropenia [159], agranulocytosis [160], oculogyric crisis [161], exacerbation of
hoarding disorder [162], and atrial ectopics [163].

In summary, although this combination has been extensively studied, proof of
efficacy has been elusive. There is still significant uncertainty regarding long-term
safety.

7.9 Augmentation with Amisulpride

Amisulpride is a relatively novel antipsychotic medication and is not yet available
in the USA. Anyway, we have found 13 publications concerning the combination of
clozapine-amisulpride, 4 double blind and most other are open studies and case
reports [164-176].

Assion et al. performed a double-blind placebo-controlled trial including 16
patients with chronic schizophrenia and partially responsive to clozapine partici-
pated. The researchers compared 6 weeks augmentation of clozapine with 400—
600 mg/day of amisulpride or placebo. They found that amisulpride was more
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beneficial in a higher dose. No severe side-effects occurred, but tremor, bradykinesia,
akathisia and elevated prolactin levels were recorded [166].

Genc and colleagues [169] in double-blind study, compared during 6 weeks the
effectiveness and tolerability of the amisulpride-clozapine combination with the
combination of quetiapine and clozapine in 56 patients who were only partially
responsive to clozapine monotherapy. The authors concluded that amisulpride
seems to be effective and well tolerated for augmentation purposes in clozapine-
resistant patients.

The combination of clozapine and amisulpride was studied in two other double-
blind RCT protocols [172, 173] with primary goal of reducing clozapine-induced
hypersalivation (CIS). In the first study [173] amisulpride addition was effective in
diminishing hypersalivation after 3 weeks of treatment, but failed to show any
efficacy on primary psychotic symptoms, and in 95% of subjects was found pro-
lactinemia. No extrapyramidal adverse effects were identified. This randomized,
controlled trial did not confirm the previous positive case reports relating to clozapine
augmentation by amisulpride [164, 170, 171]. In the second study [172] the primary
goal was also reducing CIS, but in this trial amisulpride augmentation compared
with moclobemide addition. Both medications were safe and effective as treatment
of CIS. Although moclobemide exceeded amisulpride in antisalivation activity,
treatment of CIS with amisulpride leads to improvement in psychotic symptoms.

Other studies have suggested that addition of amisulpride allows clozapine dose
to be reduced [167, 168, 176]. A support for the efficacy of this combination comes
from an open study of 33 patients with suboptimal response to clozapine treatment
[175]. Twenty-eight subjects completed the 6-month study, showing statistically
significant improvements on PANSS, SANS and GAS (Global Assessment Scale).

In another open retrospective study, 15 patients with resistant schizophrenia were
treated with amisulpride in combination with other novel antipsychotics. Five of
them received amisulpride-clozapine combination. The mean amisulpride dose was
693.3+279.6 mg/day. The mental state of all this subgroup patients was improved
[174].

Some case reports also described that this combination significantly improves
schizophrenia symptoms after a relatively short time and may be considered as a
therapeutic option [164, 165].

7.10 Augmentation with Olanzapine

We found only two reports concerning this combination. Both are case reports
describing three patients suffered from resistant schizophrenia with partial effect to
clozapine monotherapy. Addition of olanzapine was found effective in reduction of
positive symptoms (auditory hallucinations and delusions) without any side effect
[177, 178]. Unfortunately, no controlled trials were conducted in order to prove
these findings.
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7.11 Augmentation with Quetiapine

We found only one report regarding clozapine augmentation with quetiapine in
schizophrenia patients with substantial response to clozapine monotherapy. This
single-blind study compared two combinations: clozapine-amisulpride and clozapine-
quetiapine. The amisulpride dose was up to 600 mg/day and maximum quetiapine
dose was 900 mg/day, while clozapine was fixed. A substantial improvement
occurred in both groups by the end of the eighth week; however, the improvement
associated with amisulpride was significantly greater than that seen with quetiapine
[169].

7.12 Augmentation with Sertindole

The combination of clozapine with sertindole was examined in only two studies
[179, 180]. The first study [179] was a 12-week, double-blind, randomized, pla-
cebo-controlled trial including patients treated with clozapine for at least 6 months
who had not achieved sufficient response. Patients were randomized to receive an
add-on medications either sertindole 16 mg/day or placebo. Assessment was done
at baseline and after 6 and 12 weeks. Clozapine augmentation with sertindole was
not superior to placebo regarding total score or subscale score of the PANSS, CGI,
World Health Organization Quality of Life Brief, and Drug Attitude Inventory. Four
patients demonstrated a significant worsening of psychosis after sertindole addition,
and 2 of them required psychiatric hospitalization. Metabolic parameters were
unchanged during the study, but augmentation of clozapine with sertindole was
associated with no significant increasing QTc prolongation (12+20 ms compared
with 020 ms in the placebo group) [179].

In the second study the authors investigated effects of sertindole on cognition in
clozapine-treated schizophrenia patients [180]. Participants were also randomized
to receive 16 mg of sertindole or placebo as adjunctive treatment to clozapine in
12-week, double-blinded, randomized, placebo-controlled trial. Adding sertindole
did not improve or worsen cognitive functioning, which is consisted with previous
negative studies regarding influence of another antipsychotic drug on cognition
disturbances induced by clozapine [180].

7.13 Augmentation with Ziprasidone

We found four case reports [181-184] regarding this combination describing overall
22 patients. According to these publications, mental state of all patients improved
without any side effects.

There are four meta-analyses concerning the augmentation of clozapine treatment
with another antipsychotic for people with an inadequate response to clozapine
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monotherapy [71-73, 122]. The largest meta-analysis was conducted by Barbui
et al. [122]. The authors came into conclusion that the evidence considered for
clozapine augmentation with another SGA antipsychotic medication is weak and
observed benefits are moderate at best. On the other hand, Correll and coworkers
performed a meta-analysis of 19 studies concerning co-treatment with clozapine.
They found that generally antipsychotic combinations are more beneficial than
monotherapy [72]. However, the variability of clozapine-resistance’s definitions,
outcome measures, dose and duration of pharmacological trials is a major limitation
for definite conclusions.

7.14 Augmentation with Anticonvulsants

Glutamate hypofunction hypothesis of schizophrenia is the base for searching new
directions trials in coping with resistant schizophrenia patients. This hypothesis
consists on post-mortem brain studies and the lack of efficacy of glutamate agonists
as antipsychotic drugs. Abnormalities in N-Methyl-D-aspartate (NMDA) receptor
(NMDAR) function may contribute to these symptoms that are resistant to antipsy-
chotic medications [185]. This assumption has also generated interest in the role of
glutamate release inhibitors as clozapine augmenters and has led to performance of
some studies.

7.14.1 Clozapine-Lamotrigine Combination

Lamotrigine is a novel antiepileptic agent acting through inhibition of voltage-
sensitive channel sodium current and by inhibiting NMDAR, decreases the release
of glutamate [186].

One of the first study was a research performed by Dursun and Deakin [186],
who added lamotrigine or topiramate to 26 treatment-resistant schizophrenia
patients in addition to their ongoing different antipsychotic medications. They found
that patients receiving lamotrigine augmentation of clozapine had a significant
decrease in BPRS scores after 2 weeks of treatment, but no significant improvement
when lamotrigine was added to risperidone, haloperidol, olanzapine or flupenthixol.
There was also no significant improvement observed with topiramate augmentation
of clozapine, olanzapine, haloperidol and flupenthixol [186].

The therapeutic effects of lamotrigine augmentation were assessed by Tiihonen
et al. in a randomized placebo-controlled cross-over 14-week study of 34 clozapine-
resistant patients [187]. It was demonstrated that lamotrigine treatment significantly
improved positive symptoms and general psychopathological symptoms, but had no
effect on negative symptoms.

The efficacy of add-on lamotrigine up to 200 mg/day or placebo on clinical
symptomatology and cognitive functioning of treatment-resistant schizophrenia
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patients receiving clozapine was examined in a 24-week double-blind, randomized,
trial. The results demonstrated that addition of lamotrigine to a stable clozapine
treatment led to a beneficial effect on the negative, positive and general psycho-
pathological symptomatology. The findings provide evidence that lamotrigine
augmentation of clozapine treatment is well tolerated and may be proposed as
an effective therapeutic strategy to improve outcome in treatment-resistant schizo-
phrenia [99].

Goff and coworkers tried to replicate previous lamotrigine trials [188]. They
performed two multicenter, randomized, double-blind, 12-week, parallel-group trials
in order to evaluate the potential role of lamotrigine augmentation in schizophrenia
patients resistant to atypical antipsychotic medication. In these studies flexibly
dosed lamotrigine (100-400 mg/day) were compared with placebo as add-on treat-
ment in schizophrenia patients with stable, residual psychotic symptoms. These
studies do not support the use of lamotrigine as an add-on to atypical antipsychotics
in patients with refractory psychosis. In one trial, the researchers mention a positive
effect of lamotrigine on cognition [188]. However, it is necessary to note that in
these studies the majority of patients (85%) were treated with another antipsychotic
medication than clozapine. Those patients did not receive greater benefit from
lamotrigine compared with placebo, whereas 63 patients treated with clozapine
showed from small to moderate effect sizes for the efficacy of lamotrigine.

Tiihonen and colleagues [97] performed a meta-analysis including 5 trials and
total of 161 randomized clozapine patients aimed to study the efficacy of lamotrigine
in treatment of clozapine-resistant schizophrenia. This meta-analysis suggests that
lamotrigine augmentation may be an effective treatment for patients with clozapine-
resistant schizophrenia. A substantial proportion of these most severely ill patients
appeared to obtain clinically meaningful benefit from this combination [97]. To date
it is the first evidence of efficacy for any pharmacological treatment in clozapine-
resistant schizophrenia and it is noted by the authors that similar benefits may
not be observed with lamotrigine and other antipsychotic agents apart from
clozapine [189].

7.14.2  Clozapine-Topiramate Combination

Topiramate is a GABAergic anticonvulsant drug indicated as add-on pharmaco-
therapy for adults and children with primary generalized tonic—clonic and partial-
onset seizures. It has been used for people with schizophrenia to correct a postulated
glutamate deregulation due to NMDA receptor hypofunction [190, 191].

Afshar et al. conducted a 8 week randomized, double-blind trial, where maxi-
mum dose of 300 mg/day topirimate or placebo were added to schizophrenia patients
with an incomplete clinical response to clozapine [192]. Clinical response (more
than 20% reduction in PANSS) was significantly higher in the topirimate treatment
than in the placebo group (50% vs. 12.5%). Similar significant decline patterns
were found in all three subscales (negative, positive and psychopathology signs).



7 Clozapine Combinations in Treatment-Resistant Schizophrenia Patients 127

Side effects such as hypersalivation, psychomotor retardation, paresthesia, and
weight loss were more prevalent in the topiramate group. The authors assume that
topiramate can be an effective medication in controlling schizophrenic symptoms,
considering its effect on negative symptoms and controlling antipsychotic-associated
weight gain [192]. However, the authors did not assess a cognitive function.
Cognitive impairment is one of the most important adverse effect of topiramate that
is particularly relevant to people with schizophrenia [193-195].

Since cognitive impairment is a dose-dependent side effect of topiramate, another
24-week double-blind, randomized, placebo-controlled trial was performed in a
sample of treatment-resistant schizophrenia patients treated with clozapine [18].
The authors reported about a significant reduction of bizarre behavior score emerged
at the end of the trial in patients treated with clozapine-topiramate combination.
However, in whole this trial showed that the addition of topiramate to clozapine
does not appear to improve residual negative and positive symptoms in these patients
despite an adequate trial of clozapine [18]. It is possible that negative results of this
study were connected with a lower dose of topiramate (200 mg/day in comparison
to 300 mg/day, which was used in the study by Afshar et al. [192]). From these
studies it appears that relatively low doses of topiramate could preserve cognitive
function, but they have a small benefit for clinical symptoms [189].

The third report: a 17-week, double-blind, placebo-controlled clinical trial was
performed on 80 chronic schizophrenia patients resistant to at least two different
antipsychotic therapy trials other than clozapine. All participants were treated with
up to 300 mg/day of clozapine. In addition, participants randomly received either
topiramate 200 mg/day (16 patients) or 300 mg/day (12 patients) or placebo. There
were no statistically significant differences in PANSS score differences on any of
the three subscales from baseline to endpoint between the clozapine and topiramate
group compared to the clozapine and placebo group [196].

In a 12-week naturalistic, open study was examined the potential benefits of
topiramate in clozapine-treated schizophrenia patients with a suboptimal clinical
response. Augmentation with topiramate up to a maximum dose of 200 mg/day led
to a 14% improvement in total BPRS scores and 2.5% decrease in body weight. This
treatment was generally well tolerated. These findings support that topiramate may
serve as a viable augmentation strategy in clozapine partial responders, with
evidence of both clinical and metabolic benefits [86].

7.15 Clozapine-Lithium Combination

Lithium has not been shown to be an effective augmenting agent for schizophrenia
in few trials, although some case studies have suggested its effectiveness [197]. The
clozapine-lithium combination is considered as relatively contraindicated because
of increased risks of seizures, neuroleptic malignant syndrome, and neurotoxic
reactions. Other hazards of this combination may include masking of low leukocyte
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counts and other myeloid processes associated with agranulocytosis, increased body
weight and blood sugar levels, ECG abnormalities, possible cardiomyopathy, EEG
indications of reduced seizure threshold, and cognitive impairments. This combina-
tion is still a controversial issue, although the evidence base for this controversy
remains weak and it has not been studied systematically [198].

Twenty hospitalized, treatment-resistant schizophrenia and schizoaffective
patients treated with clozapine were included in a double-blind placebo-controlled
study with repeated crossovers between lithium and placebo [199]. The patients
received lithium citrate as a water solution with an initial dosage of 600 mg/day.
Placebo consisted of the same-tasting liquor without lithium. Dosages were titrated
to target plasma levels at least 0.5 mmol/I unless limited by side effects. There was
improvement in CGI and PANSS total and negative symptom scales in schizoaffective
patients, while schizophrenic patients were not improved [199].

Efficacy and safety of clozapine-lithium combination was also examined in
retrospective study included 44 hospitalized schizophrenia resistant patients.
Mean total duration of combined treatment was 23.5 months. The authors did not
find additional risks are associated with a clozapine—lithium therapy that exceeds
the risks reported for the respective monotherapies or the more common combina-
tion of lithium with other neuroleptics. The data also suggest somewhat enhanced
efficacy of the combined therapy (e.g. when compared to the clozapine monotherapy).
This combination was found to be effective in 84% patients concerning prophy-
laxis, treatment of affective symptoms or aggression/excitement, and augmentation
of neuroleptic efficacy. At the same time adverse events were reported in 64%
of the patients. Most adverse events were benign and transient. However, eight
patients (18%) developed transient neurological adverse events that were genu-
inely novel in only three patients (7%). These side effects were observed in
patients treated with high dosage of lithium and/or clozapine or with high plasma
levels or serotonergic co-medication. The researchers conclude that combining
clozapine with lithium treatment may be safe and effective, however it should be
conducted under strict clinical guidelines (i.e. by administering at moderate doses
with plasma-level monitoring) and by avoiding additional co-medication with
serotonergic drugs or other substances that interfere clozapine metabolism and/or
body clearance [198].

Ten men and one woman (aged 27-52 years) suffered from chronic schizophre-
nia or schizoaffective disorder benefited from a treatment with combination of lith-
ium and clozapine. The clozapine-lithium treatment led to stabilization and
improvement in all patients’ mental condition [200].

Moldavsky and coworkers [201] found lithium-clozapine combination as effec-
tive in both the schizoaffective patients and the schizophrenic patients, reflected in
the reduction of the BPRS, PANSS and CGI scores. The authors concluded that
combined clozapine-lithium treatment may be effective in chronic schizophrenic or
schizoaffective patients with notable affective or aggressive symptomatology,
who are resistant to standard neuroleptics and to clozapine alone. There was no
occurrence of agranulocytosis, neuroleptic malignant syndrome or other clinically
significant adverse effects [201].
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In one retrospective study was examined adjunct valproic acid (N =15) or lithium
(N=9) in treatment-resistant schizophrenia patients added to clozapine and compared
to clozapine monotherapy (N=25). Six month total BPRS scores were similarly
improved in all treatment groups, however significantly greater improvements were
demonstrated in the first month in patients treated with valproic acid-clozapine or
lithium-clozapine combinations vs. clozapine alone. Rates of sedation, tachycardia,
orthostasis, gastrointestinal disturbances, confusion and dizziness were similar
among all groups. The addition of valproic acid was significantly more effective in
reducing global symptoms (driven by hostility and anxiety) in the first month of
adjunct treatment as compared to clozapine monotherapy and to previous clozapine
treatment [92].

7.16 Augmentation with NMDA Agonists and Antagonists

According to the glutamate hypothesis of schizophrenia, specifically N-Methyl-D-
aspartate receptor (NMDAR) hypofunction, it was assumed that N-methyl-D-
aspartate (NMDA )-enhancing agents might lead to beneficial effect in treatment
resistant schizophrenia patients [202]. Antagonists of the NMDA subclass of gluta-
mate receptors and agonists of the glycine-B co-agonist site of these receptors are
important tools for characterizing the contributions of NMDAR pathophysiology to
a large number of neuropsychiatric disturbances and for treating it.

Consistently with this hypothesis, glutamatergic agents such as glycine, D-serine,
D-cycloserine, ampakine CX516, memantine, and N-methylglycine were investigated
in several RCTs, which overall showed inconsistency or negative results.

Glycine is a full NMDA receptor agonist and D-cycloserine is a partial agonist.
Results with these substances as augmenting agents in patients with schizophrenia
were mixed. In two double blind placebo-controlled studies glycine plus clozapine
was found effective [203, 204], while in the contrary, other two trials demonstrated
it as not effective [83, 205].

The combinations clozapine with D-cycloserine [206, 207] and clozapine with
D-serine [208] were not effective or even had deleterious effects, notably by
worsening negative symptoms [206, 207]. Augmentation of clozapine with
N-methylglycine for treatment resistant patients did not demonstrate any difference
between placebo and treatment group [209]. Addition of AMPA-receptor-positive
modulators (Ampakines) which facilitate learning and memory in animal models
and in preliminary trials in human subjects also did not demonstrate its efficacy in
two placebo-controlled studies [210, 211].

On the base of the membrane phospholipid hypothesis of schizophrenia [212],
omega-3 fatty acid (ethyleicosapentaenoic acid) was added to clozapine as treat-
ment of resistant schizophrenia patients. Two studies [213, 214], demonstrated a
significant decrease in PANSS total score, while a third trial [215] failed to show
any significant benefit. The most reported side effects over all studies were diarrhea
and nausea.
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7.16.1 Augmentation with Cognitive Enhancing Agents

Cognitive enhancing agents like memantine are drugs usually used as treatment of
patients suffering from some kinds of dementia. To date there is only one double-blind
trial where memantine (a weak, nonselective NMDA receptor antagonist) was added
to 21 treatment resistant schizophrenia patients in order to examine an efficacy of this
combination for negative symptoms [216]. Significant improvement was found in the
active treatment group for the total BPRS score, and on the positive and negative
symptom subscales. Additionally subjects from the memantine group showed a
significant increase in mean score on the Mini-Mental State Examination (MMSE),
although this test is not the most sensitive measure of cognitive functioning.

As a summary, we can notice that there is no definitive conclusion regarding
these augmentations.

7.17 Augmentation with Antidepressants

Augmentation with selective serotonin reuptake inhibitors (SSRIs) is a strategy
often employed when depressive or negative symptoms are prominent. Few studies
have systematically examined the efficacy of antidepressants augmentation of
clozapine. There is a variability of these trials results.

In two studies addition of fluvoxamine demonstrated beneficial effect on global
symptomatology in refractory schizophrenia patients [217, 218]. However, this
agent is a potent CYP1A2 inhibitor and substantially decreases clozapine metabo-
lism, thus such interaction may increase the risk of side effects. An elevation of
clozapine plasma levels might also explain the positive effects reported with
fluvoxamine augmentation, at least partially. On the other hand, fluvoxamine
decreases plasma levels of norclozapine (a toxic metabolite of clozapine), which has
been reported to contribute to weight gain, hyperglycemia, and lipid abnormalities
in clozapine treated patients [219]. Therefore, this strategy could be useful, but a
close monitoring of drug doses and their serum concentrations are needed. The
authors assume that the positive effect observed with fluvoxamine adjunction may
be due to its peculiar pharmacological profile, in particular to its ability to block
sigma receptors [220].

In contrast to fluvoxamine, fluoxetine augmentation does not have any clinical
effect, although it also increases clozapine levels [221, 222]. It was suggested that
agents with predominant serotoninergic effects such as fluoxetine are not effective
in augmenting clozapine.

Two earlier reports concerning the mirtazapine augmentation to clozapine
resistant patients [223, 224] found improvement negative symptoms and cognitive
dysfunctions, but a recent double-blind placebo controlled trial [225] did not
demonstrate any difference between addition of mirtazapine vs. placebo. The positive
effect obtained adding mirtazapine may be explained by its peculiar pharmacological
profile.
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7.18 Clozapine—ECT Combination

An augmentation of clozapine by using ECT does not frequent use in clinical
practice, since has been suggested that this combination could increase the risk of
status epilepticus [226]. We found 14 reports describing 144 subjects concerning
this strategy for schizophrenia treatment-resistant patients. Three were retrospective
studies [85, 227, 228], two—open studies [229, 230] and nine case reports [91,
231-238]. Most researchers found this combination as safe and well tolerated.
There is only one report of tardive grand mal seizures seemingly related to ECT in
a patient previously treated with clozapine [237].

In general, researchers suppose that the augmentation of clozapine treatment
with electroconvulsive therapy should be useful in treatment-resistant schizophrenia
patients in cases when the clozapine monotherapy is ineffective or impossible to add
another antipsychotic due to severe somatic diseases or side effects.

However, most studies were limited by small sample size, short follow-up period
and an open trial design. Furthermore, data about clozapine and ECT dosages were
not clearly reported, psychopathology measures are often lack, and clozapine serum
levels are generally not reported. Thus, despite the fact that ECT plus clozapine
could be effective for schizophrenia treatment-resistant patients, present literature
data does not allow to jump into definitive conclusions.

7.19 Conclusions

Treatment with clozapine requires special knowledge and especially complex cases
should preferably occur in specific clinics with sufficient knowledge and experi-
enced with clozapine policy [239].

Although the assumed addition of an antipsychotic to facilitate dose reduction of
clozapine is not supported by clinical data, but mainly based on clinical experience.
However, one should keep in mind that most subjects receiving clozapine are
complex patients that have already tried most evidence-based interventions and
are often treated with high dosages and polypharmacy at the expense of dreadful
side effects [68].

Some strategies of augmentation or combination used for clozapine treatment-
resistant chronic schizophrenia patients, which we reviewed in this chapter, may be
useful and relatively safe. Among antipsychotics, clozapine-amisulpride combina-
tion showed strong evidence-based support for these patients. Clozapine-aripiprazole
maybe promising co-treatment. Augmentation of clozapine with lamotrigine among
mood stabilizers and ECT among other strategies also seem to be promising attitude.
However, further studies are needed to confirm the effectiveness and safety.

These data suggest that, at least, under certain circumstances, clozapine combi-
nations may be superior to antipsychotic monotherapy regarding all-causes for
discontinuation and general measures of efficacy.
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Chapter 8
Metabolic Syndrome and Antipsychotic
Polypharmacy

Fuminari Misawa, Fujii Yasuo, Yasuyuki Okumura, and Hiroto Ito

Abstract Patients with schizophrenia are more likely than the general population
to have metabolic syndrome and to live around 15 fewer years largely because of
cardiovascular death. Recent studies have suggested that antipsychotic polyphar-
macy may be associated with metabolic disturbance including metabolic syndrome
and the mortality related to it. Although antipsychotic polypharmacy is not recom-
mended and there is limited evidence of its benefits, it is nevertheless becoming
common in the treatment of schizophrenia. If it is indeed associated with a greater
risk of metabolic syndrome, then more widespread use is a serious concern. In this
chapter, we review the effects of antipsychotic polypharmacy on mortality, meta-
bolic disturbance, and metabolic syndrome. The results of earlier studies indicate
that antipsychotic polypharmacy might increase the risk of some metabolic distur-
bances and related mortality but not the risk of metabolic syndrome. The effects of
antipsychotic polypharmacy on metabolic disturbance and metabolic syndrome
may be unchanged in patients with schizophrenia even after changing unhealthy
lifestyles. Further studies are still needed to clarify the association between antipsy-
chotic polypharmacy and metabolic disturbance or metabolic syndrome. At present,
in cases when antipsychotic polypharmacy is deemed necessary, it is recommended
that testing for metabolic parameters should be undertaken more often in patients
receiving polypharmacy than in those receiving monotherapy and stricter lifestyle
interventions are needed.
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Abbreviations

CI Confidence interval
HDL High-density lipoprotein
LDL Low-density lipoprotein
OR QOdds ratio

RR Rate ratio

TG/HDL The triglycerides/high-density lipoprotein cholesterol ratio

8.1 Introduction

Metabolic syndrome is a cluster of metabolic dysfunctions that includes central
obesity, hypertension, glucose, and lipid abnormalities. Individuals with metabolic
syndrome have an increased incidence of diabetes mellitus and coronary heart dis-
ease, and increased mortality from cardiovascular disease [1].

Metabolic syndrome occurs more frequently in patients with schizophrenia than
in the general population. A review by De Hert et al. [2] of 38 heterogeneous studies
from around the world that were published between 2003 and 2008 revealed that the
prevalence and incidence of metabolic syndrome were two to three times higher in
patients with schizophrenia or schizoaffective disorder than in the general popula-
tion. Moreover, individuals with schizophrenia are likely to live about 15 fewer
years than those without schizophrenia largely because of cardiovascular deaths [3].
The risk to metabolic health in schizophrenia would reflect the combined effects of
inherent biological risk, the contribution of lifestyle factors, and the metabolic
impact of antipsychotic treatment [4].

Antipsychotic monotherapy is currently recommended in the treatment of
patients with schizophrenia [5, 6]. However, antipsychotic polypharmacy is becom-
ing more common in treatment; it has been reported to have been used in 13-90%
of cases [7-11], despite there being limited evidence of its benefits to date.
Antipsychotic polypharmacy has also been reported to be associated with, for
example, extrapyramidal side effects [12—14], sedation [15], and hyperprolactine-
mia [16, 17]. In addition, recent data suggest that it may be associated with meta-
bolic disturbance and the mortality related to it. It is therefore of serious concern
that antipsychotic polypharmacy, which is not recommended for the treatment of
schizophrenia, might promote premature death among such patients.

Given that antipsychotic polypharmacy seems to becoming increasingly wide-
spread despite the recommendation to the opposite, it is a matter of urgency that we
understand the association between it and metabolic disturbance. In this chapter, we
begin by reviewing the literature on the association between antipsychotic polyp-
harmacy and mortality. We then describe metabolic disturbance, focusing especially
on metabolic syndrome. We conclude the chapter by discussing the effects of an
unhealthy lifestyle on the association between antipsychotic polypharmacy and
metabolic syndrome in schizophrenia.
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8.2 Antipsychotic Polypharmacy and Mortality

Several studies have demonstrated a graded relationship between the number of
antipsychotic drugs prescribed and mortality in patients with schizophrenia. Hollis
et al. [18] explored the odds ratios (ORs) of death associated with antipsychotic
medications dispensed to elderly subjects and found that the OR for mixed antipsy-
chotics was 5.32 (95% confidence interval [CI] 3.49-8.10). Joukamaa et al. [19]
found that a combination of antipsychotics seemed to increase the risk of mortality
in individuals with schizophrenia. In their long-term study conducted over 17 years
of follow-up, 39 of the 99 subjects died. When adjusted for potential confounders,
the relative risk was 2.50 (95% CI 1.46—4.30) per increment of one antipsychotic.
Waddington et al. [20] prospectively followed a cohort of 88 inpatients over a
10-year period with the aim of identifying predictors of survival among demo-
graphic, clinical, and treatment variables. Over the decade, 39 patients (44%) died,
with no instances of suicide. Cox proportional hazards modeling showed that the
greater the maximum number of antipsychotics given concurrently, the shorter
patient survival was (relative risk 2.46, 95% CI 1.10-5.47).

Evidence to the contrary has been reported by Baandrup et al. [21] who con-
ducted a population-based nested case control study using patient data obtained
from central Danish registers. They found that antipsychotic polypharmacy did not
contribute to excess mortality from natural causes. Specifically, risk of natural
death did not increase with the number of concurrently used antipsychotic agents
compared with antipsychotic monotherapy (no antipsychotics: adjusted odds ratio
[AOR] 1.48, 95% CI 0.89-2.46; two antipsychotics: AOR 0.91, 95% CI1 0.61-1.36;
>3 antipsychotics: AOR 1.16, 95% CI 0.68-2.00).

Given that the case control study showed no risk of mortality in patients on antip-
sychotic polypharmacy, but the cohort studies did, we should take the view that
antipsychotic polypharmacy could be a risk factor for death. Although the causality
remains unclear, polypharmacy-induced metabolic disturbances could well carry
some risk of death in light of the fact that the main cause of death for patients with
schizophrenia is cardiovascular disease and that an association exists between antip-
sychotic polypharmacy and metabolic disturbance, as will be described next. In any
case, it is a serious concern that antipsychotic polypharmacy, for which there is
limited evidence of efficacy and a possible higher risk of death, is commonplace in
the treatment of schizophrenia.

8.3 Antipsychotic Polypharmacy and Metabolic Disturbance

To date, it has been reported that antipsychotic polypharmacy could contribute to
various metabolic disturbances. Nagamine [22] analyzed the results of laboratory
parameters measured in 68 patients with schizophrenia during psychomotor excita-
tion and approximately 1 month later during a medicated recovery phase. The
polypharmacy group was found to have the second highest frequency of abnormal
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values after the olanzapine group. The frequency of abnormal values for parameters
related to metabolic effects specifically during the recovery phase was increased in
the polypharmacy group, and the incidence of metabolic abnormalities appeared to
vary depending on the number of antipsychotic drugs being taken.

Kessing et al. [23] used data from linked registers of all prescribed antipsy-
chotics, antidiabetics, and diagnoses of diabetes in Denmark to investigate and
characterize the incidence of diabetes for people treated clinically with antipsy-
chotic medications. In total, 345,937 patients who purchased antipsychotics and
1,426,488 unexposed individuals were included in the study. Compared with
unexposed individuals, treatment with first-generation (rate ratio, RR 1.53, 95%
CI 1.49-1.56) or second-generation (RR 1.32, 95% CI 1.22—1.42) antipsychot-
ics was associated with increased risk of subsequent incident diabetes. The inci-
dence of diabetes increased with the number of combined antipsychotic drugs
taken (one antipsychotic: RR 1.48, 95% CI 1.44-1.51; two antipsychotics: RR
1.68,95% CI 1.61-1.76; three antipsychotics: RR 1.96, 95% CI 1.82—1.56; four
antipsychotics: RR 2.38, 95% CI 2.13-2.65; >5 antipsychotics: RR 3.41, 95%
CI 3.03-3.83. On the basis of these results, Kessing et al. suggested that the
development of diabetes was related to the antipsychotic drugs per se rather
than to the psychiatric illnesses, although an effect of illness could not be
excluded.

Looking now at the association between antipsychotic polypharmacy and meta-
bolic disturbance, few well-designed prospective studies appear to have been con-
ducted. There have been some randomized controlled studies investigating the
efficacy of antipsychotic combination therapy, and the data on metabolic parameters
from double-blind controlled studies of antipsychotic polypharmacy are summa-
rized in Table 8.1. Anil Yagcioglu et al. [15] carried out a placebo-controlled trial of
the efficacy, safety, and tolerability of adjunctive treatment with risperidone in
patients with schizophrenia who were partially responsive to clozapine. The mean
+ standard deviation (SD) increase in weight was 0.5 +2.4 kg in the placebo group
and 0.9+2.2 kg in the risperidone group. Using the mixed model approach, only the
treatment-group effect was significant for weight. However, the authors speculated
that it reflected the small variance in weight gain more than it reflected a large effect
of risperidone.

Honer et al. [24] investigated whether augmentation with risperidone would
alleviate psychotic symptoms in patients with an incomplete response to treatment
with clozapine. No significant differences were seen in weight, waist circumfer-
ence, or body mass index (BMI) between the risperidone and placebo groups.
There were also no significant differences in fasting glucose between the two
groups, in mean value at baseline or at 8-week follow-up. However, fasting blood
glucose was increased more in the risperidone group than in the placebo group at
8 weeks (16.2 vs. 1.8 mg/dl, p=0.04). The level of total cholesterol, triglycerides,
low-density lipoprotein (LDL) cholesterol, and high-density lipoprotein (HDL)
cholesterol did not differ significantly between the two groups at baseline or at
8 weeks, and there were no significant differences between the two groups in the
changes in these measurements between baseline and 8 weeks.
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Table 8.1 Double-blind controlled studies of antipsychotic polypharmacy

Combination

First author (ref.) of antipsychotics Metabolic disturbance

Anil Yagcioglu [15] CLZ + RIS Weight gain: CLZ + RIS > or CLZ
Vital signs: CLZ + RIS = CLZ

Honer [24] CLZ + RIS Weight gain, waist circumference, BMI,

cholesterol, triglycerides: CLZ + RIS = CLZ
Fasting glucose: CLZ + RIS > CLZ

Weiner [25] CLZ + RIS Fasting glucose, weight gain, vital signs: CLZ +
RIS = CLZ
Fleischhacker [26] CLZ + APZ Weight gain, BMI, waist circumference, total

and LDL cholesterol: CLZ + APZ < CLZ
HDL cholesterol, triglycerides, fasting glucose:
CLZ + APZ=CLZ

Muscatello [27] CLZ + APZ Blood pressure, weight gain: CLZ + APZ = CLZ

Kane [28] RIS or QTP + APZ  Fasting glucose, cholesterol, triglycerides,
weight gain: RIS or QTP + APZ = RIS or
QTP

CLZ clozapine, RIS risperidone, APZ aripiprazole, QTP quetiapine

Weiner et al. [25] examined the efficacy and safety of adjunctive risperidone in a
treatment-resistant population optimally treated with clozapine. There were no
significant differences between the risperidone and placebo groups in mean value
for fasting glucose, weight gain, or vital signs at baseline or at 16 weeks, and there
were also no significant differences between the two groups in the changes in these
measurements between baseline and 16 weeks.

Fleischhacker et al. [26] conducted a randomized, double-blind, placebo-con-
trolled trial to provide a robust evaluation of the effects of adjunctive therapy with
aripiprazole + clozapine versus clozapine monotherapy on body weight and clini-
cal efficacy in patients with schizophrenia. The participants were not optimally
controlled while on a stable dose of clozapine for >3 months and had experienced
weight gain of >2.5 kg while taking clozapine. At week 16, the mean decrease in
body weight was significantly greater with adjunctive aripiprazole than with
adjunctive placebo (-2.53 vs.—0.38 kg, respectively, p<0.001). Patients receiving
adjunctive aripiprazole had adjusted median reductions in BMI and waist circum-
ference of 0.8 kg/m? and 2.0 cm, compared with no change in the adjunctive placebo
group (p<0.001, p=0.001, respectively). Compared to the adjunctive placebo,
adjunctive aripiprazole was associated with a significant decrease in total and
LDL cholesterol from baseline. There were no significant differences in HDL
cholesterol, triglycerides, or fasting glucose between the groups.

In a 24-week double-blind, randomized, placebo-controlled trial of adjunctive
aripiprazole to clozapine therapy conducted by Muscatello et al. [27], the combina-
tion was generally well tolerated. There were no clinically significant changes in
blood pressure or body weight. Kane et al. [28] performed a 16-week multicenter,
randomized, double-blind, placebo-controlled study to investigate the efficacy of
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aripiprazole adjunctive to risperidone or quetiapine for treating schizophrenia and
schizoaffective disorder. There were no significant differences in median changes
from baseline to week 16 in fasting glucose, total cholesterol, fasting triglycerides,
LDL cholesterol, or HDL cholesterol between the aripiprazole and placebo groups.
Most patients experienced no change in metabolic parameters during the 16 weeks
of treatment. Mean weight change was similar between subjects receiving adjunc-
tive aripiprazole and adjunctive placebo. Clinically relevant weight gain was
observed in 13.4% of patients in the adjunctive aripiprazole group and in 9.9% of
patients in the adjunctive placebo group (p=0.445).

In most of these studies, an antipsychotic was added to clozapine in patients with
treatment-resistant schizophrenia. Therefore, the effects of antipsychotic polyphar-
macy on metabolic disturbances may have been underestimated because of the ceil-
ing effect of clozapine. On the other hand, adding aripiprazole, which has a mostly
weight-neutral profile [29], to second-generation antipsychotics might not worsen
metabolic side effects and in fact might reduce them. This is a very interesting
speculation and requires further study.

It remains unclear why antipsychotic polypharmacy is correlated with metabolic
disturbance. Olanzapine and clozapine, which have the greatest effects on metabolic
disturbance, have high affinity for the 5-HT,. and histamine H, receptors, which
implicate these receptors in antipsychotic-induced weight gain, while peripheral
M, muscarinic receptor antagonism as well as central 5-HT,, effects may contribute
to obesity-independent diabetes. Other receptor mechanisms may have additive or
synergistic effects; dopamine D, receptor antagonism can enhance 5-HT, -mediated
effects on food intake, as well as influence lipid and glucose metabolism via disinhi-
bition of prolactin secretion [30]. Given the above, several processes in the pharma-
cological mechanisms contributing to metabolic disturbance must be considered.
We speculate that the complex receptor binding profiles of antipsychotic polyphar-
macy might be one of the causes of metabolic disturbance.

8.4 The Association Between Antipsychotic Polypharmacy
and Metabolic Syndrome

Although many studies have investigated the association between metabolic syndrome
and schizophrenia or antipsychotics, few have examined the association between it
and antipsychotic polypharmacy. According to the findings of studies in which the
main outcome was not the association between metabolic syndrome and antipsychotic
polypharmacy, the prevalence of metabolic syndrome could be higher with antipsy-
chotic polypharmacy. However, this speculation remains to be confirmed as there is
insufficient data at present.

Of the studies that have examined the association between metabolic syndrome
and antipsychotic polypharmacy, Krane-Gartiser et al. [31] conducted a cross-
sectional, observational study to assess the prevalence of metabolic syndrome among
Danish psychiatric outpatients and compare it with that in the general population.
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They found that 48.2% of patients taking antipsychotics fulfilled the International
Diabetes Federation criteria for metabolic syndrome, compared with 29.6% of the
general population. Of the 170 patients involved, 107 patients (62.9%) prescribed
one antipsychotic drug and 63 (37.1%) were prescribed two or three different antip-
sychotics. The rates of metabolic syndrome in these two patient groups were not
statistically significant however, at 44.9 and 54.0%, respectively.

Huang et al. [32] recruited 650 patients with schizophrenia or schizoaffective
disorder and assessed the prevalence of metabolic syndrome. Overall prevalence
was 34.9 and was 38.9% in female patients and 31.5% in male patients. Of the 115
(20.2%) patients on antipsychotic polypharmacy, 51 (44.3%) had metabolic syn-
drome. Logistic regression analysis using status of metabolic syndrome as a
dependent variable, and sex, age, strata, BMI (Body Mass Index), type of antipsy-
chotic, and number of antipsychotics as independent variables showed a marginally
significant association between polypharmacy and prevalence of metabolic syn-
drome (OR 1.6, 95% CI 1.0-2.6).

Early on, when there was very little evidence of any association between meta-
bolic syndrome and antipsychotic polypharmacy, Correll et al. [33] were the first to
conduct research to examine the relationship between antipsychotic polypharmacy
and rates of metabolic syndrome and insulin resistance. They assessed antipsychotic
polypharmacy and the presence of metabolic syndrome in 364 newly admitted
adults being treated with second-generation antipsychotics, using the triglycerides/
high-density lipoprotein cholesterol ratio (TG/HDL) as a sensitive marker of insulin
resistance. The correlates of antipsychotic polypharmacy and associations with
metabolic syndrome and TG/HDL were determined by univariate comparisons and
multiple logistic regression analyses. Compared with antipsychotic monotherapy,
polypharmacy was associated with elevated rates of metabolic syndrome (50.0 vs.
34.3%, p=0.015) and TG/HDL (50.7 vs. 35.0%, p=0.016) in univariate compari-
sons. They then conducted stepwise multiple regression analyses in which they
entered into the model antipsychotic polypharmacy, sex, age, race as well as all of
the variables that univariate analyses had identified to be significantly different
between patients on antipsychotic monotherapy or polypharmacy at a level of p<0.1
(i.e., body mass index (BMI), diagnosis of schizophrenia, bipolar disorder and
depressive disorder, treatment with olanzapine, quetiapine, risperidone, aripipra-
zole, ziprasidone, clozapine or a first-generation antipsychotic, and cotreatment
with antidepressant or anticholinergic drugs). Metabolic syndrome was shown to be
significantly associated with higher BMI, older age, a diagnosis of bipolar disorder
or schizophrenia, and cotreatment with a first-generation antipsychotic (r* 0.25,
p<0.0001). The TG/HDL marker of insulin resistance was associated with higher
BMI, male sex, Caucasian race, and absence of aripiprazole treatment (1> 0.14,
p<0.0001). Antipsychotic polypharmacy dropped out of both multivariate models.
On the basis of these results, Correll et al. suggested that patients receiving antipsy-
chotic polypharmacy represent a subgroup that is more obese and inactive and thus
is more prone to metabolic risks than patients receiving antipsychotic monotherapy.
In short, they concluded that antipsychotic polypharmacy is not independently asso-
ciated with the prevalence of metabolic abnormalities.
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8.5 Antipsychotic Polypharmacy, Lifestyle, and Metabolic
Syndrome

There is no doubt that an unhealthy lifestyle contributes to metabolic disturbance
included metabolic syndrome in patients with schizophrenia. Patients living in the
community make significantly poorer dietary choices, take less exercise, and
smoke more heavily than the general population [34]. However, little information
is available on the association between metabolic syndrome and antipsychotic
polypharmacy in conjunction with patients’ lifestyle. Against this background, in
a cross-sectional study we investigated the degree that antipsychotic polyphar-
macy contributed to metabolic syndrome in 334 outpatients with schizophrenia,
after adjustment for the effects of lifestyle [35]. We measured the components
comprising metabolic syndrome and interviewed the participants about their life-
style. In addition, psychiatrists in charge of the participants assessed them using
the Global Assessment of Functioning (GAF) Scale. We classified metabolic syn-
drome into the following four groups according to severity of metabolic distur-
bance: metabolic syndrome, pre-metabolic syndrome, visceral fat obesity, and
normal groups. We used multinomial logistic regression models to assess the
association of metabolic syndrome with antipsychotic polypharmacy, adjusting
for lifestyle. Seventy-four (22.2%) patients were classified into the metabolic syn-
drome group, 61 (18.3%) into the premetabolic syndrome group, and 41 (12.3%)
into the visceral fat obesity group. A total of 167 (50.0%) patients were receiving
antipsychotic polypharmacy. Multinomial logistic regression analyses revealed
that the metabolic syndrome group was associated with being male, longer duration
of psychiatric treatment, and heavier smoking habit. The pre-metabolic syndrome
group was associated with being male and antipsychotic polypharmacy. The vis-
ceral fat obesity group was associated with being male and higher antipsychotic
total daily dose. Antipsychotic polypharmacy was significantly associated with
the pre-metabolic syndrome group (AOR 2.348; 95% CI 1.181-4.668), but not
with the metabolic syndrome group (AOR 1.269; 95% CI 0.679-2.371). Thus,
overall, antipsychotic polypharmacy was not related to the severity of symptoms
in the metabolic syndrome group but was related to it in the pre-metabolic syn-
drome group. The association between metabolic syndrome and antipsychotic
polypharmacy cannot be said to be a definitive one, however, because of the effect
of antipsychotic polypharmacy on lowering blood pressure. It was reported by
Silver et al. [36] that polypharmacy was associated with a significantly higher
drop in systolic pressure than monotherapy. This might be due to the effects of a
higher dose than that received during monotherapy or a drug interaction that
led to dopaminergic and noradrenergic deficiency, such as in Shy-Drager syn-
drome. In our study, patients receiving antipsychotic polypharmacy were less
likely to fulfill the criterion of elevated blood pressure for metabolic syndrome.
Consequently, because antipsychotic polypharmacy tended not to be associated
with elevated blood pressure, which is one of the three criteria for metabolic syn-
drome, this is why it may not have been correlated with metabolic syndrome, which
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requires two or more of the three criteria to be fulfilled. Instead it was associated
with pre-metabolic syndrome, which requires one or more of the criteria to be
fulfilled. We speculate that antipsychotic polypharmacy is in fact directly associ-
ated with metabolic disturbance and increases the risk for metabolic syndrome,
but its effect that lowers blood pressure masks the diagnosis of metabolic
syndrome.

Another reason for our finding that polypharmacy contributes in some way to
metabolic syndrome is that psychiatrists might be reluctant to prescribe additional
antipsychotics for patients with metabolic syndrome to avoid worsening their meta-
bolic profiles; however, for patients with pre-metabolic syndrome, they might not
hesitate to prescribe an additional antipsychotic.

8.6 Conclusions and Future Directions

Antipsychotic polypharmacy seems not to increase the risk of metabolic syndrome
directly, but it could be associated with some metabolic disturbances regardless of
patients’ unhealthy lifestyles. Moreover, antipsychotic polypharmacy may increase
the risk of cardiovascular death associated with metabolic disturbance. However, at
present there is insufficient data to judge to what degree antipsychotic polyphar-
macy contributes to metabolic disturbance or metabolic syndrome. Further studies
to clarify the association are warranted.

According to the evidence available to date, we recommend that the number of
antipsychotics be minimized for patients with schizophrenia, and when antipsy-
chotic polypharmacy is deemed necessary, that testing for metabolic parameters be
undertaken more often than for patients receiving monotherapy. In addition, stricter
lifestyle interventions are needed with patients on antipsychotic polypharmacy.
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Chapter 9
Evidence Based Combination Therapy
for Bipolar Disorder

Stamatia Magiria, Melina Siamouli, Xenia Gonda, Apostolos Iacovides,
and Konstantinos N. Fountoulakis

Abstract The treatment of bipolar illness is complex and full of caveats for the
clinician, and it seems that at least some aspects of the disorder are rather refractory
to treatment. While some agents are efficacious as monotherapy, the overall out-
come is unsatisfactory. However, only specific combinations have solid evidence
supporting their efficacy. Antidepressants should only be used in combination with
an antimanic agent, because they can induce switching to mania/hypomania/mixed
states/or rapid cycling when utilized as monotherapy however only fluoxetine in
combination with olanzapine has data supporting its usefulness for the treatment of
bipolar depression. Adding an antipsychotic to acutely manic patients who are par-
tial responders to lithium/valproate/carbamazepine is a reasonable choice. The
combination with best data in acute bipolar depression is lithium plus lamotrigine.
Patients stabilized on combination treatment might do worse if shifted to mono-
therapy during maintenance, and patients refractory to monotherapy could benefit
with add on treatment with olanzapine, valproate, an antidepressant or lamotrigine,
depending on the index acute phase. Combination therapy may improve treatment
outcome but it also carries more side-effect burden. Further research is necessary as
well as the development of better guidelines and algorithms for the step-by-step
rational treatment.
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Abbreviations

BD Bipolar Disorder

ECT Electroconvulsive Therapy

HDRS-21 Hamilton Depression Rating Scale-21

Li Lithium

MADRS  Montgomery-Asberg Depression Rating Scale
OFC Olanzapine-fluoxetine combination

RCT Randomised Controlled Studies

YMRS Young Mania Rating Scale

9.1 Introduction

There have been made many important developments in the understanding of bipo-
lar disorder (BD) and its treatment, during the recent years. The first to describe
manic-depressive illness as an illness of the mind were Hippocrates (460-357 BC),
Galen (131-201 AD) and Areteus from Kappadokia (second century AD) who is
also considered to be the one who saw the strong connection between mania and
melancholy and his description of manic episodes was very close to modern theo-
ries, including, seasonality and psychotic features. Eventually, it was Emil Kraepelin
(1856-1926) who separated manic-depressive illness from schizophrenia and estab-
lished it as a nosological entity on the basis of longitudinal follow-up, heredity and
a relatively favourable outcome. Lately, BD-I and II subtypes were defined and
described, and some more subtypes such as BD-III and IV have been suggested to
further improve the nosology [1-3].

BD (previously described as manic-depressive psychosis) according to the for-
mal contemporary classification consists of a depressive episode and at least one
manic (BD-I), hypomanic (BD-II), or mixed episode. Symptoms as mood altera-
tions are described for several other DSM disorders which have a bipolar character
[4]. The definition ‘rapid cycling’ refers to patients who are suffering from at least
four mood episodes in a year. Females are more often rapid-cyclers and also higher
social class subjects. In bipolar patients is common to meet psychotic features
including hallucinations or delusions of any type and those features can either be
congruent or non-congruent and both could occur in the context of any type of epi-
sode. Substance and alcohol abuse seem to be very common problems among
patients with BD [5]. Recent studies report that there is an important degree of psy-
chosocial impairment even during the euthymic period and suggest that only a
minority of them achieves a complete functional recovery [6—12].

Although BD was considered, according to traditional understanding, as an epi-
sodic illness with a return to premorbid level of functioning between the episodes and
a favourable outcome compared to schizophrenia [13], today we know that this is not
always the case [14] and the Kraepelinian concept largely corresponds to BD-1.
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Earlier studies suggested that the classic manic-depressive psychosis had a
lifetime prevalence of around 1% (0.4-1.6%). However, the prevalence seems to
depend on the definition, with the wider spectrum of bipolarity (‘the bipolar spec-
trum’) having an overall rate of 3-6.5% [15-19].

All the above put further more weight on the fact that the treatment approach to
BD till now was too simplistic and unsatisfactory. Nowadays, the suboptimal out-
come of mood disorders is better documented, and is related more to younger age of
onset and to substance and alcohol abuse. Another important issue is that 75% of
patients who commit suicide were found to suffer from some type of mood disorder.
The World Health Organization has recently ranked bipolar disorder amongst the
ten most disabling medical conditions world-wide [20].

The treatment of bipolar illness still is complex and full of caveats for the clini-
cians [21-23], and it seems that at least some aspects of the disorder are rather
refractory to treatment.

9.2 Combination Treatment of Acute Mania

Acute mania is the best-studied phase with a significant number of monotherapy
treatment strategies existing and with solid evidence support.

Concerning combination treatment, the data are few. An older study on the com-
bination of haloperidol plus lithium failed to increase response rates compared to
haloperidol alone [24]. On the contrary a more recent study combining valproate or
lithium with 2—12 mg haloperidol or 1-6 mg risperidone suggested that the combi-
nation was more efficacious against acute mania than adding placebo (response rate
50% vs. 53% vs. 35% respectively for the combined lithium-valproate sample) [25].
Another study reports that the combination of lithium with haloperidol at low dose
(5 mg/daily) but not at high dosage (25 mg/daily) increases the efficacy against
acute mania. Lorazepam was found to be of no effect neither on the low nor on the
high dosage [26]. Adding haloperidol on lithium was reported to be similar to
adding lorazepam [27], but this was not a placebo controlled study. Lithium plus
carbamazepine was equal to lithium plus haloperidol [28], and haloperidol plus
carbamazepine was superior to haloperidol plus lithium [29] especially in improv-
ing agitation in manic patients. Olanzapine plus carbamazepine was not better than
carbamazepine alone [30] and lithium plus tamoxifen was superior to lithium alone
[31]. An add-on study of gabapentin was negative [32] while another one of pheny-
toin was positive but the sample size was small [33].

There are also a few add-on RCTs (Randomised Controlled Studies) on the treat-
ment of acute mania in patients previously considered to be partial responders to
lithium or valproate.

In partial responders under lithium, carbamazepine or valproate at therapeutic
levels adding 1-6 mg risperidone proved to be superior to lithium, valproate or
carbamazeprine alone (response rate: 48% vs. 31% at week 1; 61% vs. 43% at
week 3) [34]. An 8-week trial on 52 incomplete responders to lithium utilized adding
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carbamazepine or oxcarbazepine (600—1,200 mg daily) during maintenance treatment.
Although this trial was designed on patients in the ‘maintenance’ phase the design
and the results are more relevant to the acute manic phase. The study sample con-
stituted of manic, mixed and depressed patients. Both groups improved with the
addition of either of the two drugs, but those receiving oxcarbazepine improved
significantly more, also their YMRS score [35] did. In partially responsive manic
patients already receiving valproate or lithium, adding olanzapine 5-20 mg daily
improves the outcome after 6 weeks (response rate 67.7% vs 44.7% with placebo)
with a robust effect on mixed-depressive symptoms [36] and on suicidality [37]. In
a 3-weeks combination treatment study, patients under lithium (0.7-1.0 mEq/L) or
valproate (50—100 pg/mL) were randomized to receive quetiapine (up to 800 mg
daily) or placebo and the response rate was higher for the quetiapine group (54.3%
vs. 32.6%) [38]. Adding up to 800 mg of quetiapine daily on lithium or valproate
in partial responders, improved the response rate at week 3 (55.7% vs. 41.6% with
placebo) [39]. However a more recent 6-week RCT does not support adding que-
tiapine to lithium or valproate in partial responders [40]. Adding aripiprazole on
lithium (0.6—1.0 mmol/liter) or valproate (50-125 pg/ml) in partial responders pro-
duced higher response rate at week 6 (62.8% vs. 48.5% concerning both lithium
and valproate groups) [41]. One study reported that adding valproate to neurolep-
tics improves the outcome (70% vs. 46%) [42].

Two unpublished studies of add on ziprasidone exist and are both negative con-
cerning the primary outcome. The first utilized 80-120 mg ziprasidone daily vs
placebo on top of lithium [43] while the second concerned a comparison of ziprasi-
done (40-80 or 80-160 mg daily) vs. placebo on top of lithium or divalproex [44].
Data as an adjunctive therapy are negative for topiramate [45]. There is also one
negative study for paliperidone 3—12 mg daily as adjunctive therapy to lithium or
valproate [46].

The results of a 12-week placebo controlled study on the safety and efficacy of
asenapine when added to lithium or valproate was positive. Recent trials with licar-
bazepine reported negative results.

A recent placebo-controlled 4-week RCT supported the efficacy and safety of the
purinergic agents allopurinol and dipyridamole adjunctive to lithium in acute bipo-
lar mania [47]. Also another placebo controlled RCT supported the usefulness of
celecoxib as an adjunct in the treatment of mixed episodes with a rapid action [48].
Folic acid was also found to be useful as an adjunct to valproate [49]. A small pilot
study suggested that adding valnoctamide 600—1,200 mg/day (which is an anticon-
vulsant analog of valproate that does not undergo biotransformation to the corre-
sponding free acid and in mice has been shown to be distinctly less teratogenic than
valproate) on risperidone was more efficacious against acute mania in comparison
to risperidone plus placebo [50]. A pilot study on the usefulness of adjunctive
ramelteon was positive [51].

The grading of efficacy data for the acute mania/mixed treatment phase (up to
12 weeks) is shown in Table 9.1.

In conclusion, combination and add-on studies suggest that in acutely manic
patients partial responders to lithium, valproate or carbamazepine, a good strategy
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Table 9.1 Grading of efficacy data for the acute mania/mixed treatment phase (up to 12 weeks)

gfggzigtoig:lhty Combination with:
order) Mood stabilizer Carbamazepine Lamotrigine Lithium Valproate
Aripiprazole - - - Good* Good
Asenapine - - - Good Good
Haloperidol - Fair® - Good Good
Lithium - Fair - - -
Olanzapine - Negative data  — Good Good
Oxcarbazepine  — - - + —
Paliperidone - - - Negative Negative data
data
Quetiapine - - - Good Good
Risperidone, - Good - Good Good
oral
Topiramate Negative data  — - - -
Valproate - - - - -
Ziprasidone - - - Negative data —

*Good research-based evidence, supported by at least one placebo controlled study of sufficient
magnitude. If there are non-placebo trials controlled with a comparator and with different results,
the placebo controlled is the only taken into consideration

"Fair research-based evidence, from at least one randomised, double-blind controlled trial which,
however, fail to fulfil all the criteria above (e.g., very small sample size or no placebo control)

would be to add haloperidol, risperidone, olanzapine, quetiapine or aripiprazole.
Adding oxcarbazepine to lithium is also a choice. The clinician could also choose to
add alternative agents for whose usefulness data are available (purinergic agents,
celecoxib, folic acid).

9.3 Combination Treatment of Acute Bipolar Depression

Acute bipolar depression is not well studied, only a limited number of RCTs exist
and the common practice to carry the clinical data and wisdom from the treatment
of unipolar to bipolar depression is proven to be wrong. Quetiapine is the only
monotherapy with proven efficacy.

As for combination treatment, the first add on studies used imipramine as adjunc-
tive therapy on lithium in bipolar depression and were negative [52—54]. More recently
one study used imipramine or paroxetine vs placebo as add on to lithium and reported
that antidepressants were beneficial for patients with low but not for high levels of
lithium [55]. Desipramine was reported to be equal to bupropion when added on a
mood stabilizer [56]. Another study reported that adding venlafaxine, sertraline or
bupropion on a mood stabilizer increases the response rate [57-59]. Similar findings
were reported for citalopram [60] and paroxetine and amitriptyline [61].

RCTs fulfilling the modern quality standards suggest that the Olanzapine-
Fluoxetine combination (OFC) is efficacious against bipolar I depression with
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remission rates 24.5% for placebo 32.8% for olanzapine and 48.8% for the OFC.
However, the study sample was small concerning the OFC arm (N=86) [62].
Another study suggested that the OFC is somewhat superior to lamotrigine
although the response rates did not differ between groups. (OFC: 68.8% vs. lam-
otrigine 59.7%). Thus one could interpret this study as somewhat negative for the
OFC since lamotrigine is proven to be non-effective. Secondary indices showed
that the time to response was significantly shorter for the OFC-treated patients
(OFC 17 days vs. lamotrigine 23 days) and there were lesser ‘suicidal and self-
injurious behavior’ among OFC treated patients (OFC, 0.5% vs. lamotrigine
3.4%) [63].

In a recent double-blind, placebo-controlled study, adding an antidepressant
(including paroxetine) on a mood stabilizer in 179 bipolar depressed patients
was not significant better than placebo after 26 weeks of treatment and the
recovery rates (23.5% in the antidepressant group vs. 27.3% in the placebo
group) and switch rates were similar. Thus this study does not support the use-
fulness of adjunctive antidepressant therapy [64], while on the contrary another
earlier one supported the usefulness of paroxetine as add on therapy [65].
Adding L-sulpiride was similar to adding amitriptyline on lithium but the study
was not controlled [66]. A more recent trial reported that the combination of
risperidone plus paroxetine was not more efficacious than either agent alone
[67]. However these data should be read with caution because paroxetine played
a significant role in the design since these trials predated the negative trial of
paroxetine vs. quetiapine [68]. A more recent study reported that adding lam-
otrigine to lithium was better than placebo in patients with bipolar depression at
week 8, [69] however it is doubtful that the effect persists beyond week 12 [70,
71]. Another recent 8-week trial on 52 incomplete responders utilized adding
carbamazepine or oxcarbazepine (600-1,200 mg daily) during maintenance
treatment with lithium. Although this trial was on patients in ‘maintenance’
phase the design and the results are more relevant to the acute depressive phase
since the study sample included depressed patients. Both groups improved with
the addition of either drug but those receiving oxcarbazepine improved
significantly more concerning their Montgomery-Asberg Depression Rating
Scale (MADRS) and Hamilton Depression Rating Scale (HDRS-21) scores
[35]. A small placebo-controlled adjunctive study of aripiprazole on lithium and
citalopram was negative [72].

Recently one study with ziprasidone was negative [73]. The small add on study
of leviracetam was negative [74]. A placebo controlled study suggested that in
patients with treatment-resistant bipolar depression under lithium or valproate,
robust and rapid antidepressant effects resulted from a single intravenous dose of
ketamine hydrochloride (an N-methyl-D-aspartate antagonist) [75].

The grading of efficacy data for the acute depressive treatment phase (up to
12 weeks) is shown in Table 9.2.

Treatment algorithms with adding agents on a step-by-step basis are yet to be
researched adequately [71].
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Table 9.2 Grading of efficacy data for the acute depressive treatment phase (up to 12 weeks)

gfggizggzlhty Combination with:

order) Mood stabilizer Carbamazepine Lamotrigine Lithium Valproate
Aripiprazole - - - Negative data —

Bupropion - Negative data ~ — Negative data Negative data
Lamotrigine - - - Good* -

Lithium - - Good - -
Oxcarbazepine — - - Fair® -

Paroxetine Negative data ~ Negative data ~ — Negative data Negative data
Ziprasidone Negative data ~ — - - -

*Good research-based evidence, supported by at least one placebo controlled study of sufficient
magnitude. If there are non-placebo trials controlled with a comparator and with different results,
the placebo controlled is the only taken into consideration

"Fair research-based evidence, from at least one randomised, double-blind controlled trial which,
however, fail to fulfil all the criteria above (e.g., very small sample size or no placebo control)

9.4 Combination Treatment During the Maintenance Phase

Three combination studies with lithium plus imipramine, carbamazepine or per-
phenazine and carbamazepine or valproate plus perphenazine were negative. In the
first one, 22 bipolar II patients in remission for at least 6 months and randomly
assigned them to lithium, imipramine, lithium plus imipramine, or placebo. No
effect or interaction of imipramine was found in either group [54]. In the second
study, the combination of lithium plus carbamazepine did not produce further
improvement for patients although rapid cycling patients do better under combina-
tion than under monotherapy (28.0% responded to lithium; 19.0% responded to
carbamazepine and 56.3% to their combination) [76]. In the third study, which was
a 6-months maintenance study with a placebo-controlled double blind design of
perphenazine plus lithium, carbamazepine, or valproate or a mood stabilizer plus
placebo in patients just remitted from an acute manic episode, the results suggested
that patients receiving perphenazine had not a better course in comparison to those
receiving placebo, but on the contrary they had a shorter time to depressive relapse,
more drop-outs, and have increased rates of dysphoria and depressive symptoms
[77].

The olanzapine-fluoxetine combination (OFC) data have already been reported
above [78].

On the contrary, a recent placebo-controlled combination trial of quetiapine plus
mood stabilizer during maintenance treatment, suggests that quetiapine is superior
to placebo in the prevention of manic and depressive recurrences in either manic,
depressive, or mixed index episode over a period of 2-years [79, 80]. This combina-
tion study appears to be the first to report prevention on both depression and mania
regardless of the type of index episode.
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One small study of add-on gabapentin to ongoing treatment was positive however
the sample size was too small (N=25) [81]. The same holds true for phenytoin [82],
while a small pilot study on oxcarabazepine plus lithium was negative [83].

One placebo controlled 18-month discontinuation study on olanzapine as add on
lithium or valproate during the 6-weeks acute phase suggested that patients which
responded to the combination during the acute phase did not do longitudinally better
under the combination than under monotherapy with lithium or valproate [84]. Another
discontinuation 6 month RCT of the combination of mood stabilizer plus ziprasidone
(80-160 mg/day) vs mood stabilizer alone was in favour of the combination (relapse rate
19.7% vs 32.4%; longer median time to intervention for the combination: 43.0 days vs.
26.5 days) [85, 86]. Refractory patients to lithium or valproate during the acute phase are
reported to benefit from continuation treatment with adjunctive aripiprazole [87].

The recently published BALANCE could neither reliably confirm nor refute a
benefit of combination therapy compared with lithium monotherapy [88] at least
partially because of methodological flaws [89].

Add on studies suggest that at least some strategies could be useful in patients
with inadequate response to monotherapy.

One randomized add-on study suggested clozapine is superior to treatment as
usual in the prevention of mania in refractory patients [90]. Adding olanzapine to
lithium or valproate improves outcome [84] and may reduce suicidality [37].
Another study reported that valproate was more efficacious than lithium when added
on antidepressants for the prevention of bipolar depression [91], and a recent double
blind study suggested that adding an antidepressant (bupropion, sertraline or venla-
faxine) on a mood stabilizer improved both the acute phase outcome and after 1 year
follow up without inducing mania [59]. One study reports that adding lamotrigine
to lithium was better than placebo in patients with bipolar depression [69] and its
extension with the addition of paroxetine gave some additional positive results [70].
There is also one positive add on study on long acting injectable risperidone [92].

A 40-week placebo controlled study of the safety and efficacy of Asenapine
when added to lithium or valproate and a 40 week extension study of asenapine vs.
olanzapine (Ares 7501007) are expected to be announced.

The efficacy data for the maintenance treatment phase is shown in Table 9.3.

Overall, there is no compelling data that combination treatment does better than
monotherapy. However patients stabilized on combination treatment might do worse
if shifted to monotherapy, and patients refractory to monotherapy could benefit with
add on treatment with olanzapine, valproate, an antidepressant or lamotrigine, depend-
ing on the index acute phase.

9.5 Combination Treatment of Mixed Episodes

Most studies include mixed patients; however they include mixed episodes together
with manic/hypomanic episodes. Mixed depressive cases are not usually reported
in depressive RCTs. Thus there are not much data available specifically for
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Table 9.3 Efficacy data for the maintenance treatment phase

Combination with:

Agent/modality
(alphabetical Index  Enriched Treatment Mood
order) episode sample asusual stabilizer Lamotrigine Lithium Valproate
Aripiprazole m Yes - - - m m
Lamotrigine m/d Yes - - - d -
Lithium m/d No - - d - -
Olanzapine m Yes - m/d - m/d m/d
Perphenazine m Yes - neg - - -
Quetiapine m/d Yes - m/d - m/d m/d
Long-acting m Yes m - - - -
injectable
risperidone
Valproate m Yes - - - - -
Ziprasidone m Yes - m - m m
Cognitive- d No d - - - -
behavioral
therapy
Psychoeducation m/d No m/d - - - -

m mania/mixed, d depression, m/d both mania and depression

mixed patients. Some studies report separately the outcome for mixed patients;
however there is a significant question concerning methodology that is most studies
report the response only of the manic component of the mixed episode.

Adding risperidone or haloperidol on valproate or lithium significantly improves
the manic component but there was no report on the depressive one [25]. Adding
olanzapine on valproate or lithium improved both components [36].

The efficacy of olanzapine versus placebo as augmentation strategy to ongoing
valproate treatment was also assessed in mixed patients during a more recent
6-week, placebo-controlled RCT. This study is the only existing RCT examining
treatment effects on mixed bipolar patients. It included 202 mixed bipolar patients
refractory to divalproex, who were administered adjunctive olanzapine or placebo.
Adjunctive olanzapine was superior to placebo in improving both manic and depres-
sive symptoms. The manic component responded from day 2 and the depressive
from day 14 [93]. A secondary analysis of this study suggested early response of a
component (at day 2) predicted full remission of the specific component [94].

The meta-analysis of the olanzapine-fluoxetine RCT against acute bipolar depres-
sion [62] separated patients suffering from non-mixed versus mixed depression [95]
and reported that the response rates in patients with non-mixed versus those with
mixed depression were similar in the OFC arm (48.9% vs. 43.2%; odds ratio=1.24),
but somewhat differed in the olanzapine arm (39.9% vs. 26.6%; odds ratio=1.84)
and in the placebo arm (27.5% vs. 16.3%; OR=1.94). OFC response was indepen-
dent of the number of manic/hypomanic symptoms, whereas a higher number of
baseline concurrent manic/hypomanic symptoms predicted a lower response rate in
the olanzapine and placebo arms [95].
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Concerning the maintenance phase, combination of quetiapine with lithium
or valproate protected from any mood episode in patients with an index mixed
episode [79].

9.6 Combination Treatment of Rapid Cycling

There are no studies investigating the efficacy of treatment modalities in rapid
cycling patients. All the data we have comes from post-hoc and meta-analytic stud-
ies and are poor concerning the overall response of the disorder.

Combination of lithium plus carbamazepine is better for rapid cycling patients
do better under combination than under monotherapy (28.0% responded to lithium;
19.0% responded to carbamazepine and 56.3% to their combination) but not for
non-rapid cyclers [76]. A 6-months study comparing lithium monotherapy vs. lith-
ium plus valproate in rapid cycling patients with comorbid substance abuse reported
that both options are equal, however the dropout rate was extremely high [96].

A 12-week study of adjunct lamotrigine vs. placebo on lithium or valproate in
rapid cycling depressive bipolar patients was positive [97]. Also negative was a
6-month add-on study with lamotrigine vs. or placebo monotherapy on 182 patients
with rapid-cycling bipolar disorder (DSM-IV criteria) although it showed some
benefits for lamotrigine [98].

From 1,742 bipolar I and II patients in the STEP-BD at entry, 32% met the
DSM-IV criteria for rapid cycling in the pre-study year. Of the 1,742 patients, 551
(32%) did not complete 1 year of treatment. Rapid cyclers were more likely to have
further recurrences, although not necessarily more than four episodes per year. At
the end of 12 months, only 5% of the patients could be classified as rapid cyclers.
Antidepressant use during follow-up was associated with more frequent mood epi-
sodes [99].

9.7 Treatment of Comorbid Conditions

Comorbidity is a significant issue in bipolar patients and often needs specific thera-
peutic intervention. Often it requires to combine the standard anti-bipolar therapy
with another treatment modality.

Lithium can be used for the treatment of concomitants substance abuse [100,
101], quetiapine for alcohol abuse [102] and anxiety symptoms [103], while risperi-
done can reduce drug craving [104] and anxiety [105]. Benzodiazepines can be used
as adjunctive medication for sedation or for the treatment of anxiety, although abuse,
tolerance and dependence constitute important problems. Pregabaline might be a
useful agent for the treatment of anxiety disorders that commonly accompany bipo-
lar illness and could substitute bendodiazepines. A significant advantage is that it is
not metabolized in the liver. Topiramate is unique because of its ability to cause
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weight loss at dosages of 50-200 mg daily. It is reported that more than 70% of
patients taking topiramate for a mean duration of 5 months lost a mean of 5-6 kilo-
grams. Thus topiramate could be useful to treat weight gain which is a common
problem in bipolar patients [106]. Naltrexone could be useful in outpatients with
bipolar disorder and alcohol dependence [107].

9.8 Combination Treatment with Other Agents
and Therapeutic Modalities

A variety of agents and treatment modalities are useful in the treatment of bipolar
illness. Benzodiazepines can be used as adjunctive medication for sedation or for
the treatment of anxiety, although abuse, tolerance and dependence constitute
important problems. Dopaminergic agents and especially pramipexole could be
useful in the treatment of bipolar depression either as monotherapy or as add on
therapy [108]. In refractory depressive patients, inositol [109] and N-acetyl cysteine
for maintenance [110, 111] could also be used as augmenting agents. Recently a
placebo-controlled study of adjunctive modafinil has been shown to improve the
outcome of bipolar depression without switching to mania or hypomania [112],
however subclinical switches could be present [113]. The proof of concept study for
adjunct armodafinil (the longer lasting isomer of modafinil) on lithium, valproate or
olanzapine was positive [114]. Celecoxib was proved efficient an adjunct in the
treatment of depressive or mixed with rapid onset of the effect [48]. Electroconvulsive
therapy (ECT) could be a valuable option in mania [115, 116] and in treatment
resistant bipolar depression [116, 117]. Transcranial Magnetic Stimulation espe-
cially when combined with brain navigation could be efficient and well tolerated
against refractory bipolar depression [118]. Sleep deprivation and other noninvasive
circadian-related interventions could be useful add-on treatment in order to acceler-
ate and sustain antidepressant response [119]. Some data are in support of the use-
fulness of omega-3 fatty acids as adjunctive therapy in bipolar depression but not
mania [120-125].

Naltrexone could be useful in outpatients with bipolar disorder and alcohol
dependence [107].

A list of agents studied for augmentation strategies is shown in Table 9.4.

9.9 Conclusions and Future Directions

Historically, the modern approach in the treatment of bipolar illness starts with lithium
when Frederik Lange in the late 19th century [126], and latter John Cade in 1949
[127-129] used it for the treatment of affective patients. However, Mogens Schou
established the effectiveness of Li for the treatment of Bipolar Disorder [130, 131]
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Table 9.4 List of agents studied for augmentation strategies

Agent/modality Indication for augmentation
Celecoxib Mania/mixed

Dopaminergic agents (pramipexole) Bipolar depression
Electroconvulsive therapy Bipolar depression or mania/mixed
Folic acid Mania/mixed

Inositol Bipolar depression
Modafinil/armodafinil Bipolar depression

N-acetyl cysteine Bipolar depression

Purinergic agents Mania/mixed

Sleep deprivation Bipolar depression

Transcranial magnetic stimulation Bipolar depression or mania/mixed

together with Poul Christian Baastrup [132-134] by performing among other things
a placebo-control discontinuation study of prophylaxis [135].

Our knowledge concerning the treatment of BD has changed radically during the
last couple of decades. Earlier studies report a global and high effectiveness for
older agents on all facets of bipolar disorder and a high prevalence of switching with
antidepressants, which were not confirmed by newer studies. However the subopti-
mal outcome is well established and the need to go beyond the first line monother-
apy treatment is pressing.

Concerning the treatment of acute mania some studies suggest that combination
therapies give equivocal results and do not support combination treatment as first
line treatment for all patients [24—30]. On the contrary, many combination and
add-on studies report that in acutely manic patients the combination of Li or val-
proate with aripiprazole, olanzapine, risperidone, and maybe quetiapine or asenap-
ine is recommended. Adding oxcarbazepine to lithium is also a choice. Anecdotal
data suggest the use of ECT or higher dosages of neuroleptics, but the data are
insufficient.

Unfortunately, there are few data to support a valid strategy about combination
therapy in bipolar depressive cases. Quetiapine and the OFC are the only treatment
options with proven efficacy against this condition. Some data on the combination
of lithium plus lamotrigine also exist.

About the maintenance phase, favorable data exist concerning the OFC, quetiap-
ine olanzapine or ziprasidone plus a mood stabilizer, specific antidepressants plus a
mood stabilizer and lithium plus lamotrigine.

The paucity of data leaves the clinician with the heavy burden to decide on the
basis of clinical experience and wisdom. In this frame, existing treatment guidelines
cannot be considered to rely on hard data after their first step recommendations.
Future research is essential and necessary to test possible treatment approaches for
refractory patients of all kinds. Add-on studies or combination studies might give
some kind of information; however the interpretation is complex and so far failed to
provide reliable ground for decision-making.
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Chapter 10
Antidepressant Combination Strategies
for Major Depressive Disorder

André F. Carvalho, Danielle S. Macédo, Thomas N. Hyphantis,
and Roger S. McIntyre

Abstract The majority of patients with major depressive disorder (MDD) fail to
remit after initial antidepressant (AD) treatment trials. The results of the Treatment
Alternatives to Relieve Depression (STAR*D) trial suggest that most MDD patients
require a ‘next-step’ treatment, which include AD combination therapies, as well
as various AD augmentation strategies. Antidepressant combination strategies are
widely used by clinicians for the management of treatment-resistant depression
(TRD). The aim of this chapter was to review current evidence on antidepressant
combination strategies for TRD. There are limited evidences to guide even the
most widely used combination strategies for TRD. This stands in marked contrast
to several augmentation strategies for AD non-responders, including adjunctive
lithium, thyroid hormone or atypical antipsychotics, for which there are stronger
evidences from well designed randomized controlled trials to support efficacy.
Recently, a few randomized trials have investigated the efficacy of different antide-
pressant combination strategies for MDD from treatment initiation. These trials pro-
vided discrepant results thus far. Potential clinical advantages of various combination
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strategies are also discussed (for example, avoidance of discontinuation-emergent
symptoms). This chapter deals with pharmacological aspects of TRD and will
not cover evidence-based psychotherapeutic and neuromodulatory (for example,
electroconvulsive therapy) approaches for TRD. This chapter underscores the need
for the design of adequately powered randomized controlled trials to provide a
clearer evidence base for this widely employed clinical practice.

Abbreviations

5-HT Serotonin

AD Antidepressant

ADHD Attention deficit hyperactivity disorder

EBM Evidence-based medicine

ECT Electroconvulsive therapy

HDRS Hamilton depression rating scale

MADRS Montgomery-Asberg Depression Rating Scale
MAOI Monoamine oxidase inhibitor

MDD Major depressive disorder

NRI Norepinephrine reuptake inhibitor

RCT Randomized controlled trial

SNRI Serotonin and norepinephrine reuptake inhibitor
SNRI Serotonin norepinephrine reuptake inhibitor
SSRI Selective serotonin reuptake inhibitors

STAR*D  Sequenced Treatment Alternatives to Relieve Depression
TCA Tricyclic antidepressant

TRT Treatment-resistant depression

10.1 Introduction

The pharmacotherapy of major depressive disorder (MDD) has evolved through the
introduction of more selective antidepressants in clinical practice. Newer antidepres-
sant (AD) drugs, including selective serotonin reuptake inhibitors (SSRIs) and dual
serotonin and norepinephrine reuptake inhibitors (SNRIs), have gained wide accep-
tance, primarily because of their relative favorable tolerability and safety profiles;
however, response rates for this drugs typically are in the range of 60—70% in RCTs
[1, 2]. Patients who met the traditional definition of response (typically a 50% improve-
ment on a depression scale) could still have significant functional impairment [3]. The
treatment of MDD is now directed to symptomatic remission (e.g., a score<7 on the
17-item HDRS) [4]. However, far fewer patients achieve full remission.

For those patients who fail to achieve remission on a given AD trial, several so-
called second-step strategies have been proposed, such as: (i) increasing the dose of
the antidepressant; (ii) switching to another antidepressant (either from the same
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Table 10.1 Phase and rush staging method for treatment-resistant depression

Stage I: Failure of at least one adequate trial of one major class of antidepressant

Stage II: Stage I resistance plus failure of adequate trial of an antidepressant in a distinctly
different class from that used in Stage [

Stage III: Stage II resistance plus failure of an adequate trial of tricyclic antidepressant (TCA)
agent

Stage IV: Stage III resistance plus failure of an adequate trial of a monoamine oxidase inhibitor
(MAOI)

Stage V: Stage IV resistance plus failure of a course of bilateral electroconvulsive therapy
(ECT)

class or from a different class); (iv) augmentation therapies and (v) combining two
antidepressants [5]. There are several definitions for treatment-resistant depression
(TRD). However, Thase and Rush [5] introduced a 5-stage model for TRD that
yields a categorical assignment of degree of resistance (Table 10.1). This model has
heuristic value as it might provide useful information for the clinician.

Augmentation and combination therapies are commonly employed by clinicians
treating patients with various levels of TRD [6, 7]. Augmentation refers to the addi-
tion of a drug that is not a standard AD to ongoing AD treatment [1, 2]. Several
augmentation strategies have been tested for the management of TRD. However,
there is a dearth of well designed RCTs to guide current practice. Augmentation
strategies with lithium [1, 2], T3 thyroid hormone [1, 2] and atypical antipsychotics
[8] have a stronger level of evidence thus far.

The rationale behind either augmentation or combination strategies for TRD is to
add novel pharmacological mechanisms to ongoing AD treatment [9]. Theoretically,
these procedures would lead to remission in patients with either non-response or par-
tial response to ADs. Furthermore, these strategies have been tested to improve specific
residual symptoms of MDD patients (e.g., insomnia and fatigue) [10]. Combination
protocols may offer several advantages for the management of TRD, namely:
(1) avoidance of discontinuation-emergent symptoms and cross-titration schedules;
(ii) the second AD should be as effective in combination as it would be in monotherapy
following a switch and (iii) the probability of complementary neuropharmacological
mechanisms that may enhance efficacy or improve tolerability [9—11]. Recently, some
investigators had also suggested that the combination of ADs at the onset of treatment
would enhance the likelihood of achieving remission [9, 10].

This chapter provides a critical review of the existing literature on AD combina-
tion treatment strategies for MDD.

10.2 Antidepressant Combination Strategies for MDD

The introduction of SSRIs changed the therapeutics of MDD in many ways and, for
the most part, these changes have been beneficial to our patients. Indeed the SSRIs
became so widely prescribed that—by mid-1990—they had supplanted the tricyclic
antidepressants (TCAs) as first line treatment for outpatients with MDD. The popularity
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of SSRIs directly led to a new unmet need: the identification of effective strategies
for those patients who would not achieve remission with SSRIs. The perceived mag-
nitude of this need may have been a direct result of the high selectivity of the SSRIs,
compared with the TCAs, were arguably at the expense of a somewhat reduced
efficacy, especially for patients with severe forms of depression. Although this
assumption is still controversial even two decades later, it was initially supported by
the results of several early inpatient trials that compared clomipramine with the
SSRIs citalopram [12] and paroxetine [13], and further supported by the results of a
meta-analysis of 25 inpatient RCTs [14]. Regarding the relevance of selectivity, it is
noteworthy that Anderson and coworkers found no clear difference in efficacy in the
studies that contrasted the SSRIs with the more noradrenergically selective, second-
ary amine TCAs (e.g., desipramine and nortriptyline) and their tetracyclic congener,
maprotyline [14]. It was thus hypothesized that the apparently greater efficacy of
tertiary amine TCAs, such as amitryptiline and clomipramine, was attributable to
their broader actions, including direct actions on 5-HT and noradrenergic neu-
rotransmission. One immediate therapeutic consequence for this hypothesis was the
possibility that the effectiveness of SSRIs could be subsequently enhanced by add-
ing a noradrenergically active TCA. A meta-analysis by Papakostas and colleagues
[15] suggest that treatment of MDD patients with SNRIs is associated with higher
response rates when compared to SSRIs. Although the clinical significance of their
results (Number Needed to Treat=24) are questionable, they give support to the
notion that ADs with broader actions might offer greater clinical efficacy.

As clinical experience with SSRIs plus TCAs combinations expanded in psychi-
atric practice, it became apparent that the SSRIs were safer to use in tandem with
TCAs than were monoamine oxidase inhibitors (MAOISs), and aside for some con-
cerns, pertaining to drug-drug interactions, these combinations were generally well
tolerated. Such positive clinical experiences led to the rapidly expansion of AD
combination strategies to include combinations with other newer generation ADs
(e.g., bupropion, mirtazapine and the SNRI venlafaxine) [16].

Despite the fact that clinical experience provides important input for the manage-
ment of MDD, the various combination strategies for the treatment of MDD should
be empirically validated by the standard procedures of evidence-based medicine
(EBM). Thus, the current state of the evidence of each AD combination strategy is
critically reviewed below.

10.2.1 TCA Plus SSRI Combinations

An early study using a historical control has suggested that a combination of TCA
plus SSRI may produce a more rapid onset of action [17]. A more recent, prospective
randomized trial found remission rates were significantly higher with desipramine
plus fluoxetine than with either drug alone [18]. The results are consistent with
uncontrolled observations that desipramine and other TCAs are effective in
combination with SSRIs in small cohorts of TRD patients [10, 19]. The efficacy of
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TCAs combined with SSRIs has been challenged by two studies that found that adding
low-dose desipramine to fluoxetine was less effective than increasing the dose of
fluoxetine in patients unresponsive to 8 weeks of treatment with fluoxetine 20 mg/
day [20, 21].

A third study by Nelson et al. [18], which was not limited to patients with TRD,
evaluated the combination of fluoxetine and higher doses of desipramine. In this
trial, 39 inpatients were randomly assigned to 6 weeks of double-blind treatment
with fluoxetine or desipramine, singly or in combination. The fluoxetine dosage was
fixed at 20 mg daily; and desipramine dosages were adjusted by an unblended moni-
tor to ensure adequate plasma levels. Average dosages of desipramine were 98 mg
daily in the combined therapy group and 294 mg daily in the monotherapy group.
In contrast to the findings of Fava et al [21], the previous study found evidence of an
additive effect with a significant difference in remission rates favoring the group in
combined therapy (54%), compared to the groups that received either fluoxetine
(7%) or desipramine (0%) monotherapy. These findings are consistent with the
meta-analysis of Anderson [14], namely, that for inpatients, AD strategies that target
both norepinephrine and 5-HT are superior to more highly selective ADs. Further
research should investigate whether these findings would apply to outpatients with
less severe MDD.

Since TCAs are substrates of the cytochrome P450 2D6 isoenzyme, TCA serum
levels may rise when co-administered with some SSRIs that inhibit this metabolic
pathway, with the potential for cardiac toxicity, anticholinergic side effects and
orthostatic hypotension. Therefore, low doses of TCAs (25-75 mg/day) are typi-
cally used and monitoring of TCA blood levels is necessary.

10.2.2 SSRIs Plus Bupropion

In the United States, bupropion had largely replaced the TCAs as the drug of choice
for combining with SSRIs by the mid-1990’s [11]. When compared with TCAs,
important perceived advantages included:

* Bupropion has a more favourable side effect and tolerability profile than TCAs;
* Bupropion may help to counteract the adverse effects of SSRIs over sexual
function.

Early anecdotal case series had suggested that this combination strategy was
both well tolerated and effective (see [16] for a review). The state of the evidence
did not change much during the past decade. Two open-label active comparator
studies have been published, and when considered together, these trials provide only
limited support for the strong clinical enthusiasm for this combination [22, 23]. In a
small (n=61), non-randomized, open label trial, the combination of bupropion-SR
and citalopram was more effective than switching to the other medication in patients
who had not responded to either one of these two medications [22].
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10.2.3 SSRIs and (or) SNRIs Plus Mirtazapine
and (or) Mianserin

Mirtazapine and mianserin are closely related drugs that are mechanistically
distinct from other ADs as they have no appreciable effects on monoamine
uptake transporters. However, these drugs do modulate norepinephrine and
5-HT neurotransmission via complex mechanisms that include antagonism of
alfa-2 autoreceptors and heteroreceptors, as well as, blockade of 5-HT2, 5-HT3
and histamine receptors. There several potential advantages of combining these
drugs with SSRIs and SNRIs, namely: (i) ‘boosting’ monoaminergic neurotrans-
mission; (ii) broadening symptomatic coverage for insomnia and diminished
appetite and (iii) counteracting troublesome gastrointestinal side effects of
SSRIs and SNRIs [11].

The efficacy of mianserin combination for TRD has been evaluated by at least
two RCTs [16]. Both studies of mianserin augmentation of SSRI non-responders
yielded some evidence in favour of the combination, compared to fluoxetine
alone. Anecdotal evidences have shown that combining mianserin was an effec-
tive strategy for patients unresponsive to TCAs alone [24]. A previous trial has
reported that fluoxetine nonresponders showed greater improvement when mian-
serin was added than when placebo was added [25]. A third, more recent, RCT has
shown that adding mianserin to sertraline nonresponders offered no advantage
over adding placebo [25]. However, the initial trial with sertraline monotherapy
was too brief and a dose increase of sertraline was carried out 2 weeks prior to
randomization, thereby confounding the results. Overall, these studies do suggest
that the addition of mianserin might increase response/remission rates in MDD
patients unresponsive to TCAs or SSRIs.

Mirtazapine (15-30 mg q.h.s) has been found to be effective in combination with
SSRIs in open label studies and case series of patients nonresponsive to SSRIs [26].
Mirtazapine was found to be effective in a subsequent small (n=20), double-blind
study of SSRI-resistant participants, although sedation and weight gain emerged as
significant adverse effects among mirtazapine-treated patients [27].

10.2.4 Reboxetine/Atomoxetine Plus SSRIs

Reboxetine and atomoxetine are norepinephrine reuptake inhibitors (NRIs).
Reboxetine is available in Europe for the treatment of depression; atomoxetine is
marketed in the US for the treatment of ADHD. Three open-label trials, using doses
of reboxetine up to 8 mg/day, have suggested the usefulness of combining this drug
with SSRIs in TRD, as reviewed elsewhere [10]. In the US, a number of clinicians
have been using atomoxetine in combination with SSRIs. An open trial suggests its
efficacy in antidepressant non-responders [28]. Clearly, RCTs are needed to evalu-
ate this off-label use of atomoxetine.
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10.2.5 Nefazodone/Trazodone Plus SSRIs

Anecdotal reports or case series suggest efficacy of combining SSRIs with trazodone
[29] or nefazodone [30], which are antidepressants with significant serotonin 5-HT,
antagonism. Furthermore, a study on patients with residual with residual symptoms
of insomnia while taking fluoxetine or bupropion has found greater efficacy for
trazodone over placebo in treating these symptoms [31]. However, the combination
of nefazodone with SSRIs has been linked to fatal cases of hepatotoxicity and to
serotonin syndrome [10]. Combining trazodone to SSRIs, on the other hand, may
lead to sedation or orthostatic hypotension.

10.3 The STAR*D Trial

The results of the STAR*D study-the largest depression clinical trial ever done
outside the pharmaceutical industry-have been recently published (see Sinyor et al.
[32]. for a review). This study was a practical clinical trial with broad inclusion
criteria, resulting in a highly representative sample of the US population. Undertaken
in both psychiatric and primary care settings, STAR*D used up to four successive
treatment steps, including switch, combination and augmentation strategies (see
Fig. 10.1 for details). The study lacked a placebo group and was not a purely ran-
domized trial (both patients and doctors had a degree of choice throughout trial
levels). Furthermore, the trial was predominantly unblinded (both patients and doc-
tors were informed about what arm they have been randomized) [33]. The ultimate
goal of the trial was full remission. Despite these limitations, the STAR*D trial
provided important insights regarding the remission rates of several depression
treatments in a ‘real world scenario’. Thus, remission rates in step one to four were
disappointing at 36.8%, 30.6%, 13.7%, and 13.0%, respectively, with a cumulative
remission rate of 67% after all four steps.

Importantly, two antidepressant combination strategies were tested in the
STAR*D trial. Among more than 2,700 patients that received citalopram therapy,
about 1,200 did not remit and participated in a second treatment trial [34, 35]. An
unanticipated consequence of the randomization was that few patients were at equi-
poise about the decision to switch, compared to augment/combine, and it was not
possible to conduct a planned comparison of the group that received citalopram plus
bupropion, compared to the groups that received the most relevant switch strategies.
Therefore, the only relevant contrast possible was the one comparing citalopram
plus bupropion with citalopram plus the nonbenzodiazepine anxiolytic buspirone
[34, 35]. A total of 565 patients were randomized to these two arms. There were no
differences in remission rates between the two treatments in the primary outcome
measure (HDRS score; both groups had a remission of ~ 30%) [34, 35].

A total of 109 patients who had not responded to three sequential STAR*D treatment
trials were randomly assigned to treatment with either the AD combination
(mirtazapine, mean dosage 36 mg daily; venlafaxine extended release: 210 mg
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Level 1 Citalopram

Level 2 r l

Switch to: Augment/Combine with:
Bupropion (sustained release), or Bupropion (sustained release), or
venlafaxine (sustained release), or Or buspirone, or cognitive therapy
sertraline, or cognitive therapy

Level 2a** v L

Switch to:
Bupropion (sustained release), or =9
venlafaxine (extended release)

Level 3 l l

Switch to: Augment with:
Mirtazapine or nortriotyline Or Lithium or T3 thyroid hormone
Level 4 l
Switch to:

Tranylcypromine or
mirtazapine plus venlafaxine (extended release)

Fig. 10.1 Overview of the steps of the sequenced treatment alternatives to relieve depression
(STAR*D) trial. **Only for those who were randomized to cognitive therapy

daily) or the MAOI tranylcypromine (mean dosage, 37 mg daily) [36]. Neither
treatment was particularly effective, with final remission rates of 7% and 14% for
the tranylcypromine and AD therapy combination groups, respectively. Nevertheless,
the combination strategy was associated with significantly greater reduction of
depressive symptoms and lower attrition, owing to side effects [36].

10.4 Combination of Antidepressants from the Inception
of Treatment

Some researchers have conducted open-label studies using two AD drugs from
treatment initiation in an attempt to obtain either a more rapid onset of therapeutic
action or a greater efficacy. Nelson et al. performed the first randomized, controlled
trial of AD combination from treatment initiation [18]. These authors had found that
the combination of fluoxetine plus desipramine was more effective than either drug
alone in a sample 39 inpatients with nonpsychotic MDD. In a small (n=60) 6-week,
randomized, double-blind, trial, improvement on the MADRS was 10 points greater
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in patients receiving combination therapy with the SSRI paroxetine and mirtazapine
than in participants treated with each drug alone [37]. The same research group
performed a larger trial (n=105), in which MDD patients were randomly assigned
to receive fluoxetine (20 mg/Kg), fluoxetine (20 mg/day) plus mirtazapine (30 mg/
day), venlafaxine (225 mg/day titrated in 14 days) plus mirtazapine (30 mg/day), or
bupropion (150 mg/day) plus mirtazepine (30 mg/day) for 6 weeks [38]. Participants
allocated to AD combination groups were twice as likely to achieve remission
(HDRS score<7; remission rates: 52% for fluoxetine plus mirtazapine, 46% for
mirtazapine plus bupropion and 58% for venlafaxine p/us mirtazapine) than patients
on monotherapy groups (remission rate: 25% for fluoxetine). An important limita-
tion of this study is that patients allocated to the fluoxetine monotherapy group
received a fixed dose of 20 mg/day (some patients may respond to higher fluoxetine
doses), thereby underestimating the efficacy of AD monotherapy.

The Combining Medications to Enhance Depression Outcomes (CO-MED)
study is a large (n=665) that recruited MDD outpatients from both primary care
and psychiatric services who were randomly allocated at the onset of treatment to
one of the following groups: escitalopram (up to 20 mg/day) plus placebo, sus-
tained-release bupropion (up to 400 mg/day) plus escitalopram (up to 20 mg/day),
or extended-release venlafaxine (up to 300 mg/day) plus mirtazapine (up to 45 mg/
day) [39]. At 7 months, of response/remission rates. By the end of the trial
(7 months) remission rates (41.8-46.6%) were not significantly different across
groups. Furthermore, the mean number of worsening adverse events was higher
for the venlafaxine-mirtazapine than for escitalopram-placebo. A secondary anal-
ysis has shown that there were no differences in response/remission rates as a
function of melancholic features in each of the four treatment groups of the
CO-MED trial [40].

10.5 Conclusions and Future Perspectives

The present review indicates that although there are some evidences that antidepres-
sant combination strategies are probably effective and there is substantial clinical
experience that many of the newer antidepressants can be safely combined, there
remains an absolute problem, namely, there is a dearth of clinical trials on the
efficacy of combined antidepressant treatment. Given the high prevalence of major
depressive disorder and that non-response to a first antidepressant trial is a common
occurrence in major depressive disorder treatment, the design of adequately pow-
ered clinical trials testing both absolute (compared with placebo) and relative (com-
pared with other standard strategies) of combined antidepressant treatment are
needed. According to current evidence-based medicine guidelines, at least two well-
designed (i.e., adequately powered) RCT trials with positive outcomes are needed
to provide consistent evidence of efficacy to a given treatment modality. This crite-
rion has not been met thus far in the case of AD combination therapies for MDD.
There is an urgent need for industry-academy-federal collaborations to provide
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empirical validation for the inclusion of AD combination strategies in the sequential
algorithm-based treatment of MDD.

The role of AD combination strategies for MDD at the beginning of treatment is
another topic that merits further research. At least three RCT do support the use of
AD combination therapies at the inception of depression treatment. However, these
trials were small (i.e., <30 patients per treatment arm). The CO-MED trial (i.e., the
largest trial to date testing this treatment aspect) failed to demonstrate significant
benefits of AD combination therapies when compared with standard AD mono-
therapy at the beginning of MDD treatment.

Furthermore, long-term antidepressant combination trials should indicate for how
long antidepressant combination therapies should be maintained once remission has
been achieved. In conclusion, until we have robust evidences to guide the choice and
determine the efficiency of the various antidepressant combination strategies, clini-
cians should rely on their clinical judgment and on the limited available evidence
to combine antidepressants for the management of major depressive disorder.
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Chapter 11

Herbal Remedies and Nutraceuticals as
Augmentation or Adjunct for Mood and Anxiety
Disorders: Evidence for Benefit and Risk

Arun V. Ravindran and Tricia L. da Silva

Abstract Background: Complementary and alternative medicine (CAM) therapies
have considerable patient appeal. Perceived as better, safer and more economical
than conventional treatments, such as pharmacotherapy and psychotherapy, they are
often used by patients to self-treat symptoms of depression and anxiety, usually in
combination with existing medications and without medical supervision. CAM
therapies include physical therapies (e.g. exercise), herbal remedies (e.g. St. John’s
wort) and nutraceuticals/dietary supplements (e.g. omega-3 fatty acids). This chapter
will review the published evidence for the use of herbal and dietary supplements as
augmenting or adjunctive agents in depressive and anxiety disorders.

Methods: A PubMed search was conducted for all randomized controlled trials,
open trials and case reports available and published up to May 2012 on the use of
herbal remedies and dietary supplements, as augmentation or combination, particu-
larly to medications, in the treatment of unipolar depression, bipolar disorder and
anxiety conditions.

Results: Overall, the published literature is sparse. Among available data in depres-
sive disorders, there is a moderate level of evidence to support adjunctive use of
Free and Easy Wanderer Plus (FEWP) and folate in unipolar depression, and FEWP
and omega-3 fatty acids in bipolar depression. Several other herbal remedies and
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nutraceuticals have preliminary evidence of benefit as augmentation to pharmacotherapy,
including S-adenosylmethionine (SAM-e), dehydroepiandrosterone (DHEA),
folate, and zinc, in unipolar depression; magnesium in mania; N-acetylcysteine
(NACQ) in bipolar depression; and E. M. Power Plus (EMP+) in bipolar disorder.
Surprisingly, there is no published evidence to support the benefit of St. John’s wort
as adjunct to antidepressants. Similarly, evidence of benefits for other herbal and
dietary supplements remains limited. In anxiety disorders, there is, as yet, little
evidence that herbal and dietary supplements are useful as augmenting agents.

Limitations: The overall evidence base remains limited and studies often had meth-
odological problems, including small samples, variability in dose, short duration of
treatment, and unknown quality of the agent. Though the supplements were gener-
ally well tolerated in reported studies, there is limited long-term safety and tolera-
bility data, and drug-drug interaction information.

Conclusions: While several herbal and dietary supplements have evidence of benefit
as add-on agents in depressive disorders, none can currently be recommended for
anxiety conditions, and safety issues should be carefully considered prior to use in
clinical practice. Larger well-designed studies are needed to provide a broad and
reliable base of data for further evaluations.

Abbreviations

5-HTP 5-hydroxy tryptophan

CAM Complementary and alternative medicine
CBZ Carbamazepine

DBRCT Double-blind randomized controlled trial
DHA Docosahexaenoic acid

DHEA  Dehydroepiandrosterone

DNA Dioxyribonucleic acid

EMP E. M. Power Plus

EPA Eicosapentanoic acid

FEWP Free and Easy Wanderer Plus

GABA  Gamma-aminobutyric acid

GAD Generalized anxiety disorder

HPA Hypothalamic-pituitary adrenocortical
HRT Hormone replacement therapy

MDD Major depressive disorder

NAC N-acetylcysteine

NMDA  N-methyl-D-aspartic acid

OCD Obsessive-compulsive disorder
PD Panic disorder
PTSD Post-traumatic stress disorder

RCT Randomized controlled trial
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RNA Ribonucleic acid

SAD Social anxiety disorder

SAM-e S-adenosylmethionine

STEP-BD  Systematic Treatment Enhancement Program for Bipolar Disorder

SSRI Selective serotonin reuptake inhibitor
TCA Tricyclic antidepressant
TRD Treatment-resistant depression

11.1 Introduction

Depressive and anxiety disorders are the most common psychiatric conditions
found in the general population. Depressive disorders, which encompass unipolar
depression and bipolar disorder, have an estimated 12-month prevalence of up to
11%, while anxiety conditions, which include generalized anxiety disorder (GAD),
panic disorder (PD), obsessive-compulsive disorder (OCD), social anxiety disorder
(SAD) and post-traumatic stress disorder (PTSD), have a 1 year prevalence of up
to 18% [1, 2].

Despite the wide range of pharmacological and psychological interventions
available for depressive and anxiety conditions, up to a quarter of patients show
partial or no response even with adequate treatment, and for many, a chronic course
of illness is common [3-5]. Side effects (with medications), time and accessibility
(with psychotherapy), and cost factors can be further obstacles to patient compli-
ance and full recovery [6, 7]. These limitations are frequently cited among the rea-
sons that many patients turn to complementary and alternative medication (CAM)
therapies for symptom relief, under the perception that these ‘natural’ therapies are
more effective, affordable and tolerable [8—10]. It is quite common for patients to
use CAM therapies without medical supervision, and while also receiving conven-
tional treatments [11, 12].

CAMs fall into three main categories: physical therapies (e.g. exercise, acupunc-
ture), nutraceuticals (i.e. dietary and nutritional supplements such as vitamins and
minerals) and herbal remedies (i.e. plants and plant extracts) [9]. Although the data
on the utility of such treatments is not as extensive as that for more conventional
treatments, the field of research is growing in response to patient interest and use.
Published data suggests that several CAMs have shown some benefits in depression
and anxiety, both as monotherapy and as adjunctive treatments to pharmacotherapy.
As the benefits and risks of physical therapies have been reviewed extensively and
recently elsewhere [e.g. 13—15], this chapter will focus on the data relating to nutra-
ceuticals and herbal remedies as augmentation or combination with conventional
treatments for mood and anxiety disorders.

A search of the psychiatric literature, using PubMed, was conducted for all articles
relating to the use of herbal and dietary supplements as augmenting agents in mood
and anxiety disorders and published in English up to May 2012. The range of disor-
ders covered in this review include: Major depressive disorder (MDD), dysthymia,
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psychotic depression, treatment resistant depression (TRD), chronic depression,
bipolar disorder, generalized anxiety disorder (GAD), panic disorder (PD), social
anxiety disorder (SAD), obsessive-compulsive disorder (OCD), and post-traumatic
stress disorder (PTSD). Information was summarized on the design, methods and
outcomes of these studies. Study results were evaluated using the standard method-
ology for considering the strength of evidence for efficacy and tolerability.

The data reviewed below on herbal and dietary supplements used as augmenting
or combination agents in depressive and anxiety disorders is also summarized in
Tables 11.1, 11.2, 11.3 and 11.4. In published literature, “augmentation” refers to
the addition of an agent to an existing treatment regime, usually antidepressants
[65]. “Combination” refers to the concurrent use of two or more agents, who indi-
vidually have antidepressant/anti-anxiety effects on their own, as treatment.
“Add-on” refers to either strategy. The studies described below used one or other of
these strategies.

11.2 Supplements

11.2.1 Herbal Remedies

Herbal remedies are non-prescription, natural health products derived from plants
and plant extracts, such as leaves, flowers, roots, bark and berries. They are fre-
quently used individually or in combination to support general wellness or resolve
symptoms of physical or mental stress. A literature search on the use of herbs as
augmenting or combination agents found research evidence relating to St. John’s
wort, lavender, and kava kava, as well as specific Chinese and Japanese herbal
compounds.

Several other herbs that have been evaluated only as monotherapy in depressive
and anxiety disorders, and are therefore not reviewed in this chapter. These include
saffron (Crocus sativus), roseroot (Rhodiola rosea), borage (Echium amoenum),
gingko biloba, passionflower (Passiflora incarnate) and valerian (Valeriana
officinalis) see reviews [9, 66, 67].

11.2.1.1 St. John’s Wort

St. John’s wort (Hypericum perforatum) is a flowering plant whose extracts, which
include hypericin and hyperforin, are candidates for its active ingredients [68].
Though St. John’s wort has shown some efficacy in depressive and anxiety condi-
tions, its mechanism of action is not fully elucidated. It is proposed that such action
may be mediated by its effect on monoaminergic systems and modulation of hypo-
thalamic-pituitary adrenocortical (HPA) axis activity [66, 68].
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A number of randomized controlled trials (RCTs) and meta-analyses have
supported the efficacy of St. John’s wort as a monotherapy for mild to moderate
unipolar depression, against both placebo and antidepressant comparators [e.g. 69,
70]. Surprisingly, it has not yet been evaluated as add-on to psychotropic medica-
tions, but the literature does report on two studies of St. John’s wort in combination
with other herbs for MDD and co-morbid anxiety. Among these, one small cross-
over placebo-controlled RCT evaluated the combination of kava kava (Piper
methysticum), a leafy plant though to have similar mood modulating effects [71],
with St. John’s wort. The St. John’s Wort + kava kava combination was significantly
superior to placebo alone in reducing depressive symptoms in the initial phase, but
there were no group differences in the second phase, after cross-over [16]. Neither
treatment improved anxiety symptoms, and though no serious side effects were
reported, drop out rates were high, likely due to lack of efficacy. In a second, large
open trial, patients were randomized to low-dose or high-dose valerian (Valeriana
officinalis), another flowering plant with putative antidepressant and anxiolytic
properties [72], combined with St. John’s Wort [17]. Depressive and anxiety symp-
toms improved significantly and comparably in both treatment groups, though exact
significance values were not reported [17]. The combination was well tolerated.

St. John’s wort has been evaluated only to a limited extent in anxiety conditions.
Small placebo-controlled RCTs found no benefit to St. John’s wort monotherapy in
SAD or OCD subjects [73, 74], though a small positive open trial in OCD [75] and
case reports in GAD [76, 77] have suggested some benefits. No studies were found
of St. John’s wort as augmentation or combination for anxiety disorders.

Thus, St. John’s wort has only preliminary evidence as add-on to valerian for
the treatment of depression and co-morbid anxiety, though it can be questioned
whether the lack of a placebo control influenced results. As well, despite its seem-
ing tolerability in these studies, caution has been advised in its use in clinical prac-
tice. Adverse effects include photosensitivity and drug interactions, leading to
reduced efficacy of immunoregulatory compounds, anticoagulants, anti-infective
agents, and oral contraceptives, which is attributed in part to its effect on cyto-
chrome P450 enzymes [78]. As well, serotonin syndrome when used in combina-
tion with antidepressants [79] and induction of mania and hypomania have also
been reported in the literature [80].

11.2.1.2 Lavender

Lavender (Lavandula angustifolia) is a flowering plant from the mint family, and is
popularly used for extraction of essential oils for perfumes and aromatherapy. In
herbal medicine, it is used as a relaxant, appetite stimulant and an anti-spasmodic
[81]. Its active ingredients include linalool and linalyl acetate and its potential
neuropsychiatric action is thought to be multimodal, via its effects on gamma-
aminobutyric acid (GABA) receptors, as well as glutaminergic and cholinergic
systems and ion channel functioning [81].
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Monotherapy trials of lavender in depressive disorders are lacking, but one
augmentation study was found. A small, 3-arm, placebo-controlled RCT found
significant benefit in MDD symptoms with all treatments, but impramine + lavender
was superior to imipramine + placebo, with lavender + placebo showing least
efficacy [19]. Reported side effects were mild and transient.

In anxiety disorders, a recent small review of the few available monotherapy tri-
als found lavender superior to placebo (for subsyndromal anxiety), as effective as
benzodiazepines (in GAD), and well tolerated see review [81]. However, there are
no published studies of lavender as augmentation or combination for anxiety
conditions.

Lavender shows preliminary evidence of benefit in combination with medication
for MDD, which needs confirmation through larger RCTs. It has also generally been
well tolerated, except for a few reported cases of allergic reaction (dermatitis) and
gastrointestinal symptoms after excessive intake [81, 82].

11.2.1.3 Kava Kava

Kava kava (Piper methysticum) is a leafy plant whose roots are ground for herbal
medicine purposes, primarily for mental and physical relaxation [83]. Its active
ingredients are proposed to be several kavalactones, which are still being individu-
ally isolated [68, 83]. The kavalactones are proposed to act on GABAergic and
B-adrenergic systems, and on monoamine oxidase B (MAO-B) activity, mediating
its neuropsychiatric effects [68]. In addition, effects on several monoaminergic sys-
tems have also been proposed, all of which suggests it may benefit both depressive
and anxiety conditions [71].

Kava kava has not been evaluated as monotherapy or augmentation to medica-
tions in depressive disorders. However, it has been investigated in combination with
other herbs in two studies of unipolar depression with co-morbid anxiety. One small
placebo-controlled RCT, with a St. John’s wort + kava kava combination (previ-
ously described), had inconclusive results [16]. In a small open trial, patients ran-
domized to calcium combined with high-dose or low-dose kava kava showed
significantly greater benefit for anxiety than those on calcium alone, but all three
groups showed significant and similar reduction in depression [18]. Side effects
were mild and tolerable. A limitation of the study is that patients were included
based only on self-reported moderate anxiety and subsyndromal depressive symp-
toms, and not evaluated by objective ratings.

Though placebo-controlled RCTs in anxiety disorders have had mixed results
with kava kava monotherapy [66], a single open label monotherapy trial had posi-
tive results [84] and the only medication comparator RCT found it as effective as
conventional anxiolytics [85]. Small meta-analyses of six monotherapy RCTs each
have found it superior to placebo in reducing anxiety, though effect sizes were small
[86, 87]. No studies have evaluated kava kava as add-on to pharmacotherapy in
anxiety disorders, but one study has investigated its benefit in combination with
non-psychotropics. In a small RCT, GAD symptoms in menopausal women
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improved significantly more with the combination of hormone replacement therapy
(progesterone included [HRT] or excluded [ERT]), with kava kava, than with HRT
+ placebo or ERT + placebo [59]. Subjects did not report any side effects.

The limited literature suggests that kava kava’s proposed utility in depression has
not been substantiated, but it may have some potential benefit as a combination
agent for anxiety conditions. No serious side effects were reported in the above
studies, however, recent case reports of liver toxicity have raised concerns about its
long-term use, and have led to its being withdrawn from markets in several coun-
tries [83, 88]. Excessive intake has also been linked to skin and neurological disor-
ders, and rare cases of drug-drug interactions, including with psychotropics,
anticonvulsants, and drugs for neurological, kidney or liver function, have been
reported [88, 89].

11.2.1.4 Herbal Compounds

Herbal compounds consist of herbs with individual health-promoting properties,
which are thought to have synergistic effects when combined into a single product.
Several reports have evaluated herbal compounds as adjunct in depressive disorders,
but there are no such studies in anxiety conditions.

Among available publications, two large RCTs evaluated the efficacy of a well-
established Chinese polyherbal compound called Free and Easy Wanderer Plus
(FEWP) in bipolar disorder. Its 11 ingredients are reported to act on multiple mono-
aminergic and benzodiazepine receptors, as well as neurosteroid and cytokine func-
tion, accounting for its antidepressant and anxiolytic effects [90-92]. A three-arm
RCT found the combination of carbamazepine (CBZ) and FEWP more effective
than CBZ + placebo in improving bipolar depressive symptoms, with placebo alone
being least useful [41]. The CBZ combination groups also improved mania
significantly, compared to placebo. Reported side effects were mild, with CBZ +
FEWP better tolerated than CBZ + placebo, suggesting that FEWP may alleviate
some of the adverse effects of CBZ. A continuation phase included only the CBZ
combination groups and found that further symptom improvement was comparable
between groups, but that discontinuation rates were much lower with CBZ + FEWP
[42]. It should be noted that FEWP has been investigated in several RCTs in depres-
sive disorders published only in Chinese, which are therefore not reviewed in this
chapter; Results from these mostly positive studies were included in a recent large
systematic review of 26 studies [93] and a meta-analysis of 14 studies (which
included 8 augmentation studies) [20]. While the former included small studies
with methodological issues [94], publications for the meta-analysis were selected
more rigorously [20]. Both reports found FEWP to be effective and tolerable as
monotherapy and augmentation to medication in various depressive disorders,
including major depression, dysthymia and bipolar depression [20, 93], and was
also better tolerated (as monotherapy or augmentation) than conventional agents
alone [20]. FEWP has no published reports as monotherapy or augmentation in
anxiety disorders.
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Among other reports, a small open trial augmentation of current antidepressants
with a Japanese herbal compound, Jio-zai (a combination of two other well-established
compounds, Rokumigan and Hachimijiogan), was found to reduce residual symptoms
in MDD, but only a small percentage of patients were reported to be “much improved”
[21]. Statistical significance of efficacy was not reported. Side effects were few
and tolerable. The mechanism of antidepressant action of the compound, or its ingre-
dients, is unclear. There are no reports of Jio-zai as monotherapy in depressive, nor
any reports (as monotherapy or augmentation) in anxiety conditions.

While FEWP has reasonable evidence of benefit as an augmentation agent in
both unipolar and bipolar depression, there is insufficient evidence to evaluate
Jio-zai. Though both compounds were well tolerated, the sparse safety data available
in English publications, and their limited use outside their countries of origin, would
encourage caution in clinical use.

11.2.2 Nutraceuticals

Nutraceuticals are non-prescription, natural health products that are usually concen-
trated forms of naturally occurring substances, such as vitamins and minerals. They
are often used individually or in combination to support good nutrition and general
wellness. A literature search on the use of nutraceuticals as adjunctive agents found
information relating to omega-3 fatty acids, S-adenosylmethionine (SAM-e),
Dehydroepiandrosterone (DHEA), tryptophan, the B vitamins, inositol, magnesium,
zinc, amino acid formulations, and proprietory vitamin-mineral formulations.

Several other nutraceuticals that have been evaluated only as monotherapy in
depressive and anxiety disorders, and are therefore not reviewed in this chapter,
include alpha-lactalbumin (a tryptophan-rich protein fraction), acetyl-L-carnitine
(a modified amino acid and acetyl ester of quaternary ammonium compound,
L-carnitine) and lysine (an amino acid and precursor of L-carnitine) see reviews [9,
66, 67].

11.2.2.1 Omega-3 Fatty Acids

Omega-3 fatty acids are polyunsaturated fatty acids involved in multiple biological
systems, including the nervous system. Omega-3 fatty acid formulations include
highly purified estyl esters of eicosapentanoic acid (EPA) or docosahexaenoic acid
(DHA) or a combination of both. Their possible neuropsychiatric effect may result
from modulation of neuronal communication and their impact on monoaminergic
neural systems [94, 95]. A large meta-analysis of 14 studies recently noted a cor-
relation between low omega-3 levels and depressive disorders [96], and low omega-3
levels have also been linked to anxiety conditions [97-99].

The efficacy of omega-3 fatty acids as monotherapy or augmentation in depres-
sive disorders has been the subject of several medium-size meta-analyses that
included seven to nine studies each. In both unipolar and bipolar depression, results
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from several meta-analyses that included both monotherapy and augmentation
studies have been inconclusive, with significant heterogeneity between studies
noted, as well as speculation about publication bias, with positive results more likely
to be reported than negative ones [e.g. 100-102]. The meta-analyses included stud-
ies from a range of diagnostic categories, e.g. unipolar and bipolar depression,
schizophrenia, as well as other psychiatric or medical conditions in which depressed
mood was exhibited, which may have affected results. However, a recent meta-
analysis that focused only on six augmentation studies in bipolar disorder reported
clear benefit for omega-3 as add-on to antidepressants or mood stabilizers for bipo-
lar depression, but only a trend favouring it as augmentation in mania [43]. The
study populations were more homogeneous, and the likelihood of publication bias
was noted to be low, though effect sizes were larger in studies with smaller samples.
In all studies, omega-3 fatty acids were well tolerated, with reported side effects
being mild.

The question has also been raised about which of the omega-3 fatty acids is more
useful in depression. Meta-analyses suggest that EPA may be more effective than
DHA or EPA + DHA, but due to confounding factors (i.e. degree of baseline depres-
sive severity and variability of omega-3 formulation used), definitive conclusions
could not be reached [103, 104].

There are no monotherapy trials of omega-3 fatty acids in anxiety disorders. Data
on their use as augmentation is limited to two studies. In one small cross-over RCT,
there was no reduction in OCD symptoms with either EPA or placebo augmentation
of SSRIs, though EPA was well tolerated [61]. Similar non-efficacy but good toler-
ability of EPA (as monotherapy or augmentation to SSRIs) was seen in a small
open-label case series in PTSD [64].

In conclusion, omega-3 fatty acids have moderate evidence of benefit in depres-
sive disorders, with more robust effects seen in bipolar samples. There is no current
evidence for its benefit in anxiety disorders. The mild side effects reported with
omega-3 use include diarrhoea, nausea and a fishy aftertaste, but these rarely lead to
discontinuation [105, 106]. While there is also evidence to support its cardioprotec-
tive benefits [107], it has been noted to increase bleeding tendencies among patients
on the anticoagulant, coumadin (warfarin) and anti-platelet medications (acetylsali-
cylic acid, clopidogrel), with a need for monitoring [108]. Induced hypomania has
been reported in a few cases, but this risk has not been noted in systematic reviews
or meta-analyses of studies in bipolar depression [e.g. 43, 101, 109].

11.2.2.2 S-Adenosylmethionine (SAM-e)

SAM-e is a naturally occurring molecule found in the body and a derivative of the
amino acid, methionine. It serves as a methyl donor in many biological processes
[110]. As with several other CAM agents, its benefits has been attributed to its
enhancement of monoaminergic neurotransmission [110]. However, studies that
examined the association between low SAM-e levels and depression have had mixed
results [111-113]. Synthetic SAM-e is available as a non-prescription oral natural
health product in North America, but requires medical prescription in Europe.
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While several systematic reviews and meta-analyses support the benefit of
SAM-e as monotherapy in unipolar depression (as superior to placebo and compa-
rable to TCAs) [e.g. 114-116], only two studies of adjunctive SAM-e in depressive
disorders were found, and none in anxiety. In one small RCT in treatment-resistant
major depression (TRD), SAM-e augmentation of SSRIs or selective norepineph-
rine reuptake inhibitors (SNRIs) produced significantly higher response and remis-
sion than placebo add-on [22]. Side effects were mild, and discontinuation due to
adverse effects was similar between groups, but that due to lack of efficacy was
higher with placebo. Similar efficacy and tolerability were noted in a small open
trial of oral SAM-e augmentation to SSRIs/SNRIs in TRD [23].

No data was found for SAM-e as monotherapy or augmentation in anxiety
disorders.

The limited data above offers only preliminary support for SAM-e as augmenta-
tion in TRD, but further investigation is encouraged by the evidence for its benefit
as monotherapy. SAM-e is generally well tolerated with few adverse events, which
include nausea, jitteriness, and loose stools [106]. Case reports suggests the risk of
induction of manic episodes in vulnerable patients, and of serotonin syndrome when
it is added to first-line antidepressants [117], though neither have been reported in
systematic reviews or in the studies described above.

11.2.2.3 Dehydroepiandrosterone (DHEA)

DHEA is a natural adrenosteroid that converts to the sex hormones, testosterone and
estrogen, in the body. Often used as an anti-aging supplement (though with uncer-
tain benefits) [118], it is thought to modulate monoaminergic and glutaminergic
neurotransmission, as well as provide neuroprotective and anti-oxidant benefits
[119-121]. The association between DHEA levels and affective symptomatology
is unclear; some studies have linked low DHEA levels to depressive symptoms
[122, 123], while others have found an association with high DHEA levels [124,
125]. Curiously, both low and high DHEA levels have been linked to depressive
symptoms in women [126, 127]. High levels of DHEA have also found in anxiety
conditions [128, 129].

The literature on the use of DHEA in depressive disorders is very small. The few
published monotherapy studies have reported benefits in MDD and dysthymia
[130-132]. Only one augmentation study in depressive disorders was found. In that
small RCT, DHEA (either as monotherapy or augmentation to antidepressants)
significantly improved depressive symptoms in unipolar and bipolar patients,
compared to placebo, and was also well tolerated [24]. Of note, the bipolar sample
was limited to two patients.

No published data was found for DHEA as monotherapy or augmentation in
anxiety disorders.

This pilot data suggest that further investigation of DHEA an augmenting agent
in mood disorders may be fruitful. Though no serious side effects were reported in
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the above studies, DHEA, as a precursor of more potent sex hormones, has potential
for side effects that may include acne and hirsutism, and several studies have
excluded patients with prostatism or family history of breast cancer [130, 131].
Safety data also suggest monitoring for potential effects of DHEA on blood clot-
ting, liver damage, induction of mania in vulnerable individuals, and dose-related
increase in adverse effects [133, 134].

11.2.2.4 Tryptophan

Tryptophan is a dietary amino acid that is converted to 5-hydroxy tryptophan
(5-HTP) and then into serotonin (5-HT), both centrally and peripherally. Thus, it is
thus thought to enhance serotonergic neurotransmission through “precursor load-
ing” [135]. It is a prescription drug in Canada, and recently was reintroduced in the
US. Tryptophan depletion is associated with worsening of mood and cognitive func-
tioning both in patients with a history of depression and those at risk for depression
[136, 137]. In studies, tryptophan has been used in both 5-HTP and I-tryptophan
formulations.

Several early studies have evaluated 5S-HTP as monotherapy or augmentation to
SSRIs and TCAs in unipolar and bipolar depression, with generally positive results
seen in the mostly monotherapy open trials, but equivocal results in ‘blinded” RCTs
see review [138]. However, a small monotherapy meta-analysis [135] and a large
review (that included six augmentation studies) [138] noted the many methodologi-
cal flaws in the included studies (all published prior to 1992) and reported inconclu-
sive efficacy of 5-HTP [135, 138]. More recently, a small placebo-controlled RCT
found fluoxetine + 1-tryptophan combination produced early onset of improvement
in MDD, but which was not sustained to endpoint, though the combination was well
tolerated [25]. A small open CAM study found I-tryptophan augmentation
significantly improved depressive symptoms in patients with seasonal affective dis-
order who did not initially respond to light therapy, and it was also well tolerated
[26]. However, due to the lack of a comparison group, it can be questioned whether
longer treatment with light therapy alone might have produced a similar result.

In anxiety disorders, the data on tryptophan is very sparse. One early RCT found
5-HTP monotherapy no different from placebo and inferior to TCAs for PD [139].
There are no studies of tryptophan as add-on in anxiety conditions.

The preliminary support for tryptophan as an augmenting agent in depressive
disorders needs verification through further RCTs. It has no evidence of benefit in
anxiety disorders at this time. Side effects usually reported with tryptophan
include drowsiness, dry mouth, nausea, and other gastrointestinal symptoms, but
reports of serotonin syndrome are relatively rare in RCTs [135, 138]. In 1989,
tryptophan ingestion was associated with an outbreak of Eosinophilia-Myalgia
Syndrome that resulted in significant mortality, but this was attributed to a con-
taminated batch from a single manufacturer, and no such reports have emerged
since then [135, 138].
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11.2.2.5 The B Vitamins

The water-soluble B vitamins are found in foods and are vital to the growth, division
and metabolism of cells, as well as for immune and nervous system functioning.
They consist of thiamine (B1), riboflavin (B2), niacin (B3), pantothenic acid (B5S),
pyridoxine (B6), biotin (B7), folic acid or folate (B9) and assorted cobalamins
(B12). Vitamin B9 (folate) is implicated in monoaminergic synthesis [140], and is
the most studied as a CAM therapy, but Vitamins B6 and B12 have also been inves-
tigated. Folate and Vitamin B12 are both necessary for production of homocysteine
which is converted to methionine, a precursor to S-adenosyl methionine, which is a
methyl donor involved in neurotransmitter function [140, 141]. Several studies have
noted low levels of folate (in particular) and Vitamin B12 in depressed patients [e.g.
142, 143], though others have failed to confirm this association [e.g. 144, 145].
Similarly, studies evaluating the association between low Vitamin B6 levels and
depression have had both positive [e.g. 146, 147] and negative [e.g. 144, 145]
results. No associations have been noted between these B vitamins and anxiety dis-
orders, thus far. Other research has focused on choline, a nutrient in the B vitamin
family that is a precursor for the neurotransmitter, acetylcholine, and which also
supports phosphate production in the brain [44]. Low levels of acetylcholine and of
phosphates have been linked to mania [44, 148], as have low levels of choline [45,
149], but the data is not robust. Elevated choline levels have been found in depres-
sion [150, 151], while low levels have been correlated with anxiety [152, 153].
Folate: Several investigations have evaluated the efficacy of folate in depressive
disorders. In an early placebo-controlled RCT, folic acid augmentation significantly
improved depressive symptoms in unipolar depressed patients, but not in bipolar or
schizophrenia patients [27]. However, the patients were only marginally depressed
at the start of the study, which was a limitation. Side effects were comparable and
tolerable across groups. Another early placebo-controlled RCT found methylfolate
augmentation of tricyclic antidepressants (TCAs) or monoamine oxidase inhibitors
(MAOIs) significantly superior to placebo in improving depressive symptoms in
MDD and schizophrenia, though tolerability data was not reported and sample size
was small [28]. Subsequently, an adequately-sized RCT found fluoxetine + folic
acid combination superior to fluoxetine + placebo in MDD, but only among female
patients, and it was also better tolerated than the placebo combination [29]. This
was followed by a small open trial that found folinic acid augmentation of SSRIs to
be significantly effective in improving TRD and well tolerated, but only a small
percentage of patients achieved response or remission levels [30]. The findings of
these four studies were included in recent small systematic reviews of folate in uni-
polar depression, which found it effective as both monotherapy and augmentation
[154, 155], and well tolerated [154]. More recently, folic acid augmentation of
fluoxetine was found significantly superior to placebo augmentation in a small RCT
in MDD; tolerability data is unknown [31]. Paradoxically, a small open randomized
trial found escitalopram monotherapy significantly superior to escitalopram + folic
acid combination in MDD, but with tolerability data not reported [32]. A recent
large retrospective analysis of 242 cases, which compared the efficacy of I-methylfolate
co-initiated with antidepressant therapy to antidepressant therapy alone in MDD,



11 Herbal Remedies and Nutraceuticals as Augmentation or Adjunct for Mood... 215

found that the folate combination was associated with significantly better treatment
response, faster onset of improvement and less discontinuation due to side effects
than antidepressants alone [33]. In the only study in bipolar disorder, an adequate-
sized RCT found that both valproate + folic acid and valproate +placebo combina-
tions significantly improved manic symptoms and were well tolerated; the folic acid
combination showed statistical superiority to placebo only at end of the brief treat-
ment period [46]. There is no data on folate as monotherapy or augmentation in
anxiety disorders.

Vitamin B12: Literature on the use of Vitamin B12 is very sparse. A single early
monotherapy RCT found no difference between Vitamin B12 and placebo in sea-
sonal affective disorder [156]. No augmentation or combination studies were found
with Vitamin B12 in other mood and anxiety conditions.

Vitamin B6: A recent small systematic review of the efficacy of Vitamin B6 as
monotherapy or augmentation in unipolar depression found no benefit for its use,
and noted limitations of small sample size and heterogeneity of patient populations
[157]. The only published augmentation study, a small placebo-controlled RCT
which used a B complex vitamin (comprised of Vitamins B1, B2 and B6), as add-on
to TCAs, was included in the review, and also had negative results [158]. There are
no reports of Vitamin B6 as monotherapy or augmentation in anxiety conditions.

Choline: There are no studies of choline monotherapy in depressive disorders.
Choline augmentation has been evaluated in bipolar disorder in two studies, with
mixed results. In a small open label case series, choline bitartrate augmentation of
lithium significantly improved depressive and manic symptoms in most patients and
was well tolerated, but important study data was not published, including duration
of treatment and statistical significance values [45]. In a small RCT, choline bitar-
trate or placebo augmentation of lithium had no effect on bipolar depression or
mania; no tolerability data was reported [44]. No investigations of choline as mono-
therapy or augmentation in anxiety conditions are currently available.

Thus, evidence is lacking for Vitamin B6, Vitamin B12 or choline as augmenta-
tion in depressive disorders. However, there is reasonable evidence for folate as
augmentation or combination to medication for MDD. Folate was well tolerated in
all reported studies, and there are no known drug interactions or contradictions to
the use of methylfolate [140]. However, there is evidence that high folate doses
(>800 mcg) may lead to increased levels of unmetabolized serum folic acid, which
can lower levels of natural killers cells and brain 1-methylfolate and deplete mono-
amines, and may worsen depression [140, 154]. Folic acid, in high doses (e.g.
15 pg), has been associated with increased depression in some studies, and sleep
difficulties, irritability, hyperactivity and discomfort have also been reported in
healthy volunteers [140, 159].

11.2.2.6 Vitamin D

Vitamin D is a fat-soluble secosteroid that is found in foods and is also naturally
produced by the body during adequate sun exposure. Essential to bone health, it acts
through prevention of bone demineralization and promotion of calcium absorption,
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and is also thought to influence cellular and kidney function [160, 161]. It has been
postulated that Vitamin D may affect mood through its modulation of serotonin
synthesis and glucocorticoid activity, and may also be neuroprotective [162, 163].
While several epidemiological studies have reported an association between low
serum vitamin D levels and depression e.g. [164—166], others have not confirmed
such links [167, 168]. It has also been suggested that any relationship may be sea-
sonally influenced [169, 170] and may have a female gender skew [171].

Reviews of the limited research on Vitamin D monotherapy in depression have
noted only modest benefit in seasonal affective disorder and methodological weak-
nesses in many of the studies found, limiting the generalizability of results [161,
167]. Thus, the role of Vitamin D in depressive disorders (as a cause, consequence
or associate) also remains unelucidated [157, 167]. No published studies have eval-
uated Vitamin D as an add-on in depressive disorders, or as monotherapy or aug-
mentation in anxiety conditions.

Evidence is currently lacking to recommend Vitamin D as an agent for depres-
sive or anxiety disorders. However, it continues to be recommended as a dietary
supplement for general health benefits at a dosage of up to 2,000 IU per day [172].
Toxicity has been reported at dosages over 20,000 IU per day, and has included
gastrointestinal symptoms, low appetite and hypercalcemia [172, 173].

11.2.2.7 Inositol

Inositol is a carboxylic polyol, an isomer of glucose that is integral to the production
of cellular secondary messengers, such as inositol triphosphate, that mediates neu-
rotransmitter receptor activity, and in turn, intracellular processes [34]. The associa-
tion between low inositol levels and depression is equivocal, with some studies
noting a correlation [174—176], but others not [177]. Low levels of inositol have also
been linked to anxiety in animal models [178, 179].

There is a small body of literature on the use of inositol in depressive disorders.
No group differences were noted in two small placebo-controlled RCTs of inositol
add-on to SSRIs in MDD [35, 36]. It had comparable tolerability to placebo in the
first study [35], but in the other, drop out due to side effects (including one case of
serotonin syndrome) was greater with inositol than with placebo [36]. In bipolar
disorder, a small RCT failed to find group differences between inositol or placebo
augmentation of mood stabilizers in bipolar depression, though it was well tolerated
[47]. A small meta-analysis of four studies in depressive disorders, which included
these three studies (and one placebo-controlled monotherapy RCT), also found
no evidence of benefit for inositol as monotherapy or augmentation in unipolar or
bipolar depression [34]. More recently, a two-phase study in bipolar depression
failed to note any benefit to inositol augmentation of mood stabilizers in its placebo-
controlled RCT phase (though a trend favoured inositol) [48]. The subsequent open
label continuation phase supported inositol augmentation, though significance val-
ues were not reported. Another small open trial, an arm of the Systematic Treatment
Enhancement Program for Bipolar Disorder (STEP-BD) study, found randomized
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augmentation with lamotrigine, inositol or risperidone to be comparable in efficacy
and tolerability in bipolar depression [49].

In anxiety disorders, a small review found modest benefits with inositol mono-
therapy in PD and OCD, with inositol showing superiority to placebo, comparable
efficacy to SSRIs, and good tolerability [67]. However, these benefits were not rep-
licated in the only two augmentation studies with inositol, both in OCD. No
significant benefit was noted to inositol augmentation of SSRIs/TCAs in either a
cross-over placebo-controlled RCT [62], or an open trial [63]. Side effect data,
available for only one of the studies, found inositol to be well tolerated [63].

Thus, overall, there is insufficient evidence to recommend inositol as an aug-
menting agent in either depressive or anxiety disorders. It appears to be well toler-
ated, but induction of mania or hypomania, and hospitalization due to worsening of
psychiatric symptoms, have been reported in case reports, as well as in some patients
in clinical trials [35, 47, 48, 180].

11.2.2.8 Magnesium

Magnesium is an essential mineral that is integral to cellular and neuronal function-
ing in the brain [181]. It modulates both N-methyl-D-aspartic acid (NMDA) and
GABA neurotransmission, suggesting a possible route of antidepressant action, but
is also thought to modulate HPA axis activity, and thus stress and anxiety pathways
[182-184]. Magnesium deficiency is associated with increased vulnerability to
stress reactivity, depression and anxiety in animal models [181, 185], and to post-
partum depression in humans [186].

Data on magnesium supplementation in mood and anxiety disorders is limited. A
recent small review of mostly early studies noted that monotherapy with magnesium
supplements appeared to benefit depression, mania and anxiety, but heterogeneity of
study populations, variation in formulations used and lack of RCT data limit the value
of the findings [187]. Only two augmentation studies were found in depressive disor-
ders, both in bipolar patients. In the first, a small open case series, intravenous (IV)
magnesium sulfate augmentation of existing mood stabilizers or benzodiazepines
improved refractory mania, though no statistical significance values were reported
[50]. Significant side effects of brachycardia (frequent) and burning sensation in the
veins (rare) were resolved with reduction in IV dosage. In the other, a small RCT,
magnesium oxide augmentation of verapamil was found significantly superior to pla-
cebo augmentation for mania, but tolerability data was not reported [51].

Any published evidence for magnesium monotherapy for anxiety symptoms is
challenged by methodological flaws, particularly the lack of distinct syndromal
anxiety patient samples [187]. In the only add-on study available, a large RCT in
GAD combined hawthorn (Crataegus oxyacantha; a fruit-bearing shrub), and
California poppy (Eschscholtzia californica; a flowering plant), both thought to
have anxiolytic properties [188, 189], with elemental magnesium and found the
combination to be significantly superior to placebo in improving GAD symptoms
[60]. Side effects were mild with both treatments.
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This preliminary data is promising, but there is currently insufficient evidence to
recommend magnesium augmentation for depressive or anxiety disorders. Though
magnesium is generally well tolerated in over-the-counter formulations, the absence
of long-term safety data is also a cautionary note, in particular as excess intake
of magnesium has been linked to gastrointestinal upset and cardiac arrhythmia
[186, 190].

11.2.2.9 Zinc

Zinc is an essential mineral that is involved in ribonucleic acid (RNA) and deoxy-
ribonucleic acid (DNA) metabolism, signal transduction, and gene expression,
and is a component in enzymes, amino acids and proteins [191]. Its exact role in
the pathophysiology of mood and anxiety disorders remains unclear. One hypoth-
esis is that deficiency of zinc (found in highest concentrations in the hippocampus
and amygdala) [192], leads to reduced hippocampal neurogenesis [193], and in
turn to the decreased hippocampal volumes reported with depression and anxiety
[194, 195]. Zinc is also suggested to modulate NMDA-receptor activity, pharma-
cological antagonists of which have been shown to benefit both depression and
anxiety [196, 197]. It is also posited to support serotonergic signaling [198, 199],
and to improve neuroplasticity by increasing BDNF gene expression [200, 201]
and glutathione levels [202], an effect similar to that of antidepressants [203,
204]. Thus, it may have several modes of antidepressant and anxiolytic action.
Zinc deficiency is associated with anxiety in animal models [205, 206], while
human studies have noted a correlation between zinc deficiency and depression
[e.g. 207, 208].

There are no monotherapy studies of zinc as intervention in depressive disorders.
A recent small meta-analysis of four studies (two monotherapy studies in healthy
subjects and two augmentation RCTs in depressed subjects) found zinc to be supe-
rior to placebo as augmentation to SSRIs/TCAs in unipolar depression [37].
However, methodological flaws restrict generalizability of the results. Both RCTs
had small MDD samples [38, 39]. Furthermore, in one RCT, the zinc combination
was superior to placebo add-on only in the antidepressant-resistant subgroup and
only at midpoint, with only a trend to superiority in this subgroup at endpoint [39].
Zinc was well tolerated in both studies.

There are no published studies of zinc as monotherapy or augmentation in anxi-
ety disorders.

This limited but promising data suggest that more and larger placebo-controlled
RCTs would be useful to help determine the utility of zinc for depression. In the
above studies, zinc supplementation was well tolerated and no drug-drug interac-
tions were reported. However, there are reports of excess zinc consumption being
associated with ataxia, lethargy, iron and copper deficiency, and cerebral ischemia
[209-211].
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11.2.2.10 Other Dietary Supplements

Additional studies on adjunctive use of other dietary supplements in mood and
anxiety disorders have reported on the benefits of several amino acid formulations
or proprietary vitamin-mineral formulations.

While several amino acids are produced by the body, others are only found in
foods. Though mostly known for their key role in protein synthesis, amino acids are
also important in many physiological processes, including synthesis of neurotrans-
mitters, by which effect they may influence affective state [212, 213]. Disturbances
in amino acid levels have been reported with depression, and improvement in amino
acid levels has been seen with antidepressant treatment response [214, 215]. Among
individual amino acids, a few small and mostly early RCTs found acetyl-L-carnitine
as monotherapy to be superior to placebo and comparable to atypical antipsychotics
in unipolar depression, and to be well tolerated [216-219]. However, there is no
published data to support its benefit as augmentation. On the other hand, while
amino acid formulations have not been evaluated as monotherapy in depressive dis-
orders, there are two augmentation studies in the literature. In a small RCT with an
amino acid mixture (comprised of ten amino acids, 11 vitamins and three minerals),
response in severe MDD was significantly greater with mirtazapine + amino acid
mixture than mirtazapine + placebo, though remission rates and tolerability were
similar [40]. Another small RCT found augmentation with a branched-chain amino
acid drink (consisting of three amino acids) produced faster onset of improvement
in bipolar mania than placebo; group differences disappeared by end of treatment,
but re-emerged in favour of amino acids at 1-week follow-up [52]. The amino acid
drink was well tolerated. There are no studies of amino acids as monotherapy or
augmentation in anxiety disorders.

N-acetylcysteine (NAC) is acetylated derivative of the amino acid, cysteine, which
is the precursor of glutathione, the main antioxidant in the brain [220]. Impaired
glutathione metabolism is linked to increased oxidative stress, which, in turn, is
thought to underl the pathophysiology of several psychiatric disorders, including
depression [220, 221]. NAC has no monotherapy data in depressive disorders, but
there are two maintenance augmentation studies in bipolar disorder. A small placebo-
controlled maintenance RCT found NAC augmentation to existing psychotropics
(antidepressants, mood stabilizers, antipsychotics, etc.) produced significant
improvement in bipolar depressive symptoms, quality of life and functioning; a
trend to improvement in manic symptoms may have been moderated by the low
mania scores at study onset [53]. There were no group differences in time to mood
episode, and NAC was generally well tolerated. Similar benefits with NAC augmen-
tation of existing psychotropics were also noted in the results from the large open
trial stage of a two-phase maintenance RCT by the same research group, though
side effect data were not reported [54]. Results of the subsequent double-blind phase
are pending. No studies were found with NAC as monotherapy in anxiety disorders,
but a single case report suggests its benefit as augmentation to SSRIs [222].
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A proprietary nutritional supplement made up of 36 chelated trace vitamins and
minerals, called E. M. Power Plus (EMP+), has also been investigated in bipolar
disorder. It is thought to alleviate bipolar-like symptoms by correcting nutritional
deficiencies that may contribute to metabolic dysfunction [55]. Three case series
with adult patients have noted significant improvement in bipolar depressive and
manic symptoms with EMP + (as monotherapy or augmentation), leading to
significant reduction in psychotropic medication use [55-57]. Only one of the case
series reported significance values, but it had a small sample and almost all patients
were male, limiting generalizability [55]. In general, EMP + was well tolerated in
these studies, with few side effects. Hypomanic switch was reported in two cases, as
well as symptom recurrence in some subjects post-study, needing resumption of
psychotropics [57]. A recent large database analysis of open label EMP + mono-
therapy or augmentation in child and adolescent bipolar patients noted similar
efficacy and tolerability with EMP+, but lack of RCTs hinder definitive conclusions
[58]. A systematic review of the safety and tolerability of EMP + found that it was
well tolerated in both adult and youth populations, with mild and transitory GI
symptoms and headache most reported, no abnormal lab results or toxicity, and
fewer adverse events and lower weight gain than with psychotropics [223]. There is
no data on the use of EMP + as monotherapy or augmentation in anxiety
conditions.

There is only preliminary evidence for the benefit of amino acid compounds, and
due to the variability in formulation between studies, data is insufficient to make
recommendations. The pilot data on NAC augmentation for bipolar depression
appears promising and if the pending data from the double-blind phase of the latest
study [54] is positive, it may support the use of NAC in this disorder. While the
preliminary efficacy data with EMP + in bipolar disorder also appears to warrant
further placebo-controlled investigations, it must be noted that the only such trial
registered on clinicaltrials.gov was discontinued due to recruitment difficulties,
large expectancy effects and uninformative results [224]. Side effects reported with
the above supplements appear to be mild and tolerable, for most part. However,
due to the general paucity of evidence, their utility in clinical practice remains
undefined.

11.3 Conclusions and Future Directions

Although clinical trials of herbal and dietary supplements as augmentation or com-
bination in mood and anxiety disorders are being increasingly reported, they are still
significantly fewer than those with conventional pharmacological agents. As this
review has also shown, research on the supplementary use of these compounds is
much more common for depressive disorders than for anxiety conditions.

It is of note that despite the general dearth of efficacy and tolerability data with
the CAM agents reviewed in this chapter, there is relatively good information on the basic
physiological mechanism of action of many of them. Enhancement of monoaminergic
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and glutaminergic neurotransmission, impact on HPA axis functioning, and enhanced
neurogenesis, have been reported to result from the use of several of these agents, as
with conventional antidepressants. Large head-to-head effectiveness trials against
first-line antidepressants may prove to be valuable.

Based on the evidence from available studies, the herbal and dietary supplements
that appear to hold most promise as adjunctive agents to pharmacotherapy include
the herbal supplement, FEWP (in unipolar depression, bipolar depression or mania),
and the nutraceuticals, omega-3 fatty acids (in bipolar depression) and folate (in MDD).
There is also preliminary evidence of benefit for combination with some other
herbal remedies, such as lavandula (in MDD), and dietary supplements, such as
SAM-e (in TRD), DHEA (in MDD), magnesium (in mania), zinc (in MDD), amino
acid formulations (in unipolar depression and mania), NAC (as maintenance in
bipolar depression), and EMP + (in bipolar disorder). Among the other supplements
reviewed, St. John’s wort (for depression and co-morbid anxiety), kava (for anxiety
symptoms), and tryptophan (for seasonal affective disorder) only have data in com-
bination with non-pharmacological agents, thus far. Currently, there is insufficient
evidence to support other herbal and nutraceutical agents (i.e. Jio-zai, inositol and
Vitamin D) as augmentation for depressive and anxiety disorders.

While these agents were frequently effective and usually well tolerated in pub-
lished studies, limited numbers of good quality RCTs and/or limited familiarity of
use in clinical practice has meant that most guidelines would recommend their use
usually as augmentation, and often later in the treatment algorithm. In particular,
there is sparse information on their potential interaction with conventional psychi-
atric drugs, and as such, longer-term efficacy and safety data may help to increase
support for wider clinical application.
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Chapter 12
Obsessive-Compulsive Syndromes
in Schizophrenia: A Case for Polypharmacy?

Frederike Schirmbeck and Mathias Zink

Abstract Obsessive-compulsive symptoms (OCS) are often associated with
schizophrenia. So far no single pathogenetic theory was able to convincingly explain
this co-occurrence, due to heterogeneous subgroups within the comorbid sample.
Based on long-term case observations, one hypothesis assumes that second-onset
OCS in the course of schizophrenia might be a side effect of second generation
antipsychotics (SGA), most importantly clozapine (CLZ). This review summarizes
the supporting epidemiological and pharmacological evidence and defines several
open questions regarding pathogenetic influence of genetic factors, differential
neurocognitive profiles, affective comorbidity and interactions of serotonergic, dop-
aminergic and glutamatergic neurotransmission. Treatment of comorbid patients
might involve cognitive behavioural therapy (CBT) with graduated exposure and
response prevention (ERP). However, so far no controlled clinical trials confirmed
efficacy and tolerability of psychotherapy for this specific indication. Strategies of
polypharmacy are often preferred, although based on similarly scarce systematic
evidence. The combination of amisulpride or aripipirazole with pro-obsessive,
antiserotonergic antipsychotics in minimally sufficient dose levels yielded favour-
able effects. Adding serotonergic antidepressants or mood stabilizers resemble
augmentation approaches. In perspective, individual psychotherapeutic and
pharmacological strategies have to be further evaluated. Head to head trials of
different approaches as well as combinations of the mentioned strategies promise
therapeutic progress and will help to improve treatment options for schizophrenia
patients suffering from comorbid OCS.

F. Schirmbeck, Dipl.-Psych. M. Zink, M.D. (><)

Department of Psychiatry and Psychotherapy, Medical Faculty Mannheim,
Central Institute of Mental Health, University of Heidelberg, Mannheim, Germany
e-mail: frederike.schirmbeck @zi-mannheim.de; mathias.zink @zi-mannheim.de

M.S. Ritsner (ed.), Polypharmacy in Psychiatry Practice, Volume II: 233
Use of Polypharmacy in the “Real World”, DOI 10.1007/978-94-007-5799-8_12,
© Springer Science+Business Media Dordrecht 2013



234 F. Schirmbeck and M. Zink
Abbreviations

AD Antidepressant

AMS Amisulpride

APZ Aripiprazole

ARMS  Atrisk mental state

CBT Cognitive behavioural therapy

CDSS Calgary depression scale for schizophrenia
CGI-S Clinical global impression, severity of illness
CLZ Clozapine

ERP Exposure and response prevention
FEP First episode schizophrenic patients
FGA First generation antipsychotics
HAL Haloperidole

OCD Obsessive compulsive disorder
oCS Obsessive compulsive symptoms

OLZ Olanzapine
PANSS  Positive and negative syndrome scale

PP Per protocol

PSP Personal and social performance scale
RCT Randomised placebo-controlled trial
SA Schizoaffective disorder

SANS Scale for the assessment of negative symptoms
SCH Schizophrenia

SGA Second generation antipsychotics

SIPS Structured interview for prodromal symptoms

SZ Schizophrenia and schizophrenia spectrum disorders
UHR Ultra high risk

Y Years

YBOCS Yale-Brown-Obsessive-Compulsive Scale

12.1 Introduction

The relations between schizophrenia and obsessive compulsive symptoms (OCS)
have interested scientists since Carl Friedrich Otto Westphal in the nineteenth
century [1]. Authors in the middle of the twentieth century even assumed protective
effects of comorbid OCS against psychotic desintegration and beneficial conse-
quences on the course of schizophrenia [1-5]. Indeed, somatic obsessions and
hoarding might compensate psychotic anxiety and disorganization [6]. However,
the general assumption of an antagonism between OCS and schizophrenia has been
disproved by larger epidemiological investigations. Comorbid OCS in schizophrenia
is linked with higher and often treatment resistant global, positive, and negative
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psychotic symptoms [7], greater service utilization [8], heightened levels of anxiety
and depression [9], resulting in poorer social and vocational function [10-13].
In summary, these additional impairments lead to a less favourable overall progno-
sis [5]. Several important aspects need further scientific attention regarding the
comorbidity of schizophrenia and OCS: The interplay of pathogenetic factors has
not been unravelled and only very limited evidence concerning therapeutic treatment
approaches exists, since controlled clinical trials are still missing [14].

This review summarizes the current state of pathogenetic theories and therapeutic
implications with a main focus on pharmacological augmentation and combination
strategies.

12.2 [Epidemiology: Prevalence of Obsessive-Compulsive
Symptoms in Schizophrenia

Schizophrenia patients have a high lifetime risk for comorbid OCS. Recent epide-
miological investigations estimate that about 12% of schizophrenia patients also
fulfil the criteria for obsessive compulsive disorder, while almost every fourth
patient reports comorbid OCS [9, 14-19]. In contrast, primary OCD-patients most
frequently present comorbid affective or anxiety disorders and only 1.7% suffer
from comorbid psychotic symptoms [20]. On the level of clinical psychopathology,
the differentiation between obsessions and delusions merits high importance:
Obsessions are recurrent, intrusive, ego-dystonic thoughts that are accompanied by
the insight that they are senseless, whereas delusions carry subjective conviction
and cannot be affected by rational arguments or evidence to the contrary. Comorbid
OCS in schizophrenia is associated with pronounced and treatment resistant
positive and negative symptoms [21], in particular if recent concepts of response,
remission and recovery [22, 23] are integrated.

12.3 Pathogenesis: Heterogeneous Subgroups

Specific neurobiological factors seem to dispose schizophrenia patients to comorbid
OCS. So far, no single theory was able to convincingly explain the observed high
comorbidity rates. It might be taken for granted that several different factors interact
and the comorbid sample comprises heterogeneous subgroups [24]. A small minority
of patients might coincidently suffer from both schizophrenia and OCS, representing
random associations of two common disorders. Within the spectrum of OCD, the
concept of “schizotypic OCD” has been described [25, 26] integrating the assump-
tion that primary OCD-patients present cognitions that migrate on a spectrum
between obsessions and delusions. A similar concept of “obsessions without insight”
was integrated into current diagnostic systems making the differentiation between
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obsessions and delusions more difficult. OCD-patients without insight might
represent a subgroup with genetic, phenotypic and therapeutic vicinity to the
schizophrenia-spectrum [27, 28]. Using stepwise regression models, Guillem et al.
[6] showed positive correlations between delusions and obsessions, as well as
hallucinations and compulsions suggesting that common pathogenetic mechanisms
should be considered. Within the spectrum of schizophrenia, a so-called “schizo-
obsessive” subtype of psychosis has been proposed [29-33]; specific subtypes
of OCS were perceived as part of the basic symptom cluster in the early course of
schizophrenia [34, 35]. Furthermore, catatonic symptoms of schizophrenia overlap
with the obsessive-compulsive phenotype [36]. This circumstance limits the precision
of psychometric scales such as the catatonia rating scale (CRS) [37] and the Yale-
Brown-Obsessive-Compulsive Scale (YBOCS) [38, 39]. However, descriptions of
the natural long-term course of schizophrenia, for instance published by Karl
Leonhard [40], allow clear discrimination between OCS and catatonic symptoms
most importantly in patients with so-called “manieristic catatonia” and do not support
the view that OCS might be a part of the residual state.

The summarized pathogenetic concepts are matters of current discussion. For
scientific purposes, it seems strongly recommendable to use a dimensional rather
than a categorial perspective on OCS and psychotic symptoms and to assume a
certain degree of heterogeneity within the comorbid sample. Progress in pathoge-
netic understanding appears very difficult until homogeneous subgroups are defined
for neurobiological research. Based on the expected results of these investigations
the development of specific therapeutic interventions might be possible. A remark-
ably simple clinical assessment of three important events allows a rough, but useful
subgrouping of comorbid patients:

1. When did the first psychotic manifestation occur?
2. When was antipsychotic treatment initiated?
3. When did OCS develop or showed — if pre-existing — a marked aggravation?

12.4 Second-Onset OCS Induced by Antiserotonergic
Antipsychotics

Applying the above mentioned characterization by clinical events, another subgroup
of comorbid patients can be identified: These patients experienced the de novo-
onset of OCS or a marked aggravation of OCS severity after treatment initiation
with second generation antipsychotics (SGA), most importantly clozapine (CLZ),
representing an 1-2-3-order of the above mentioned events. This clinical observation
is linked to SGAs and has rarely been reported under first generation antipsychotics
(FGA). Noteworthy, SGAs carry the important pharmacodynamic feature of balanced
antidopaminergic and antiserotonergic properties that markedly exceed SHT-receptor
blockade by FGAs [41, 42]. Starting with the observations of Baker et al. [43] and
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De Haan et al. [44] the hypothesis of SGA-induced OCS was formulated [45]. Since
then several studies support this assumption, especially for the association between
CLZ treatment and the de-novo occurrence of OCS [24, 46-438].

The pioneer SGA CLZ must be considered a necessary and indispensable part of
the antipsychotic armament [49, 50]. In 1988, Kane et al. provided first evidence
that CLZ might improve treatment resistant psychoses [51]. Today several investiga-
tions [52] including the CATIE-study [53] have demonstrated its superior antipsy-
chotic efficacy in the treatment of refractory schizophrenia. Therefore, CLZ is used
as the antipsychotic of first choice in treatment resistant schizophrenia. In addition,
the substance embarks important protective effects against suicidal behaviour result-
ing in low mortality rates of schizophrenia patients as has been documented in the
large, naturalistic FIN11-study [54]. However, the de novo occurrence or exac-
erbation of OCS under antipsychotic treatment has most often been observed during
the administration of CLZ [24, 45, 47]. Several epidemiological and pharmacologi-
cal arguments support the assumption of pro-obsessive effects of clozapine (see
Tables 12.1 and 12.2). Noteworthy, direct causal interactions remain difficult to
proof according to the general criteria suggested by Bradford Hill [71].

12.5 Epidemiological Evidence

Quantitative estimations on OCS comorbidity in schizophrenia vary to a high degree
as a consequence of differences in sample characteristics, applied psychometric
procedures and diagnostic criteria, as summarized by Mukhopadhaya et al. [18].
Furthermore, a potential publication bias and change of the general awareness of
this topic have to be considered. Nevertheless, the careful analysis of epidemiologi-
cal studies over time leads to several conclusions:

12.5.1 Increase of OCS Prevalence After Market
Approval of SGAs

Despite early descriptions on clinical interactions of psychotic disorders and OCS
[1], notable concern about this problem arose not before the last decades of the
twentieth century [18]. As mentioned above, only a small number of investigations
reported comorbidity rates in samples treated with FGA [8, 10, 72, 73]. After
market approval of SGAs, most importantly CLZ in the 1970s in Europe and the
late 1980s in the USA [49, 74], prevalence estimations of comorbid OCS simulta-
neously rose up to 30% [9, 15, 17, 18] and the awareness and clinical concern
increased. CLZ differed from FGAs due to pharmacodynamic properties as a potent
antiserotonergic and weak antidopaminergic agent [41, 42].
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Table 12.2 Pharmacological arguments
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Argument References

Number of
patients

Design

Main findings

Association of Lim et al. [66]
CLZ with
comorbid
0oCS

Association of Sa et al. [21]

OCS with
OLZ Ertugrul et al.
or CLZ [68]

Schirmbeck et al.
[67]

Correlation of Lin et al. [65]
OCS with
duration of
treatment

Schirmbeck et al.
[67]

Correlation of Reznik et al. [47]
OCS with
CLZ-dosage
or plasma
concen-
tration
Mukhopadhaya
etal. [18]

Total sample:
2009,
comorbid
subsample:
26

CLZ: 40

HAL: 20

CLZ: 50

CLZ: 26
OLZ: 13
AMS: 15
APZ:16

CLZ: 102

CLZ: 26

N=59

Cross-sectional.
Stratification
for SZ with or
without OCS

Cross-sectional.
Stratification

Cross-sectional.
Stratification
of treatment
with CLZ

Cross-sectional.
Stratification
for treatment
with SGAs in
monotherapy

Cross-sectional:
Stratification for
CLZ-treatment
with or without
0oCS

Cross-sectional:
Stratification for
CLZ-
monotherapy

Cross-sectional:
Stratification for
CLZ-therapy

Cross-sectional:
Stratification for
CLZ-therapy

CLZ-treatment in 35.9%
of the total sample,
but in 76.9% of the
comorbid patients

Prevalence of OCS 20%
(CLZ) vs. 10%

Within 50 patients
treated with CLZ,
76% showed OCS.
20% reported
retrospectively
de novo onset and
18% an exacerbation

Prevalence of OCS
71.8% in CLZ or
OLZ vs. 9.7% in
AMS or APZ.
Highest severity of
OCS with CLZ

Duration of CLZ-
treatment
significantly longer in
CLZ-OCS-patients
(82 vs 56 months), no
difference in duration
of illness

Duration of CLZ-
treatment correlates
positively with OCS
severity (YBOCS,
R=0.59)

Dosage-related,
pro-obsessive
influence of CLZ

Higher CLZ-dosage in
patients with
comorbid OCS
(432 mg/day) than
without (351 mg/
day)

(continued)
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Table 12.2 (continued)
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Number of
Argument References patients Design Main findings
Schirmbeck et al. CLZ: 26 Cross-sectional: CLZ-dosage correlates
[67] Stratification for ~ positively with OCS
CLZ- severity (YBOCS,
monotherapy R=0.50)
Lin et al. [65] CLZ: 102 Cross-sectional: Higher plasma
Stratification for concentrations in
CLZ-treatment CLZ-treated patients
with or without with OCS (595 ng/L)
OCS than without OCS
(434 ng/L)
Improvement  Rocha et al. [69] Three Longitudinal Reduction of OCS
after CLZ observation of severity after CLZ
dose- OCS severity down-tapering in
reduction combination with
APZ
Zink et al. [62] One Longitudinal Reduction of OCS
observation of severity from
OCS severity YBOCS 24 to 19
after reduction of
CLZ from 500 to
250 mg/die and
combination with
APZ (30 mg)
Englisch et al. Seven Longitudinal Reduction of OCS
[64] observation of severity from

Schirmbeck et al. 75
[70]

Increase of
0oCS
severity
during
treatment
with CLZ
or OLZ

OCS severity

Longitudinal
observation of
OCS severity

YBOCS 19 to 12
after reduction of
CLZ from 364 to
293 mg/die and
combination with
APZ (23 mg)

CLZ progressively
aggravates OCS.
A significant time
effect discriminates
betweens groups
treated with CLZ/
OLZ or AMS/APZ

Pharmacological evidence in favour of an association between clozapine-treatment and OCS

AMS Amisulpride, APZ Aripiprazole, CLZ Clozapine, FGA First generation antipsychotics, HAL
Haloperidol, OCS Obsessive compulsive symptoms, OLZ Olanzapine, SGA Second generation
antipsychotics, SZ Schizophrenia and schizophrenia spectrum disorders, vs versus, YBOCS Yale-

Brown-Obsessive-Compulsive Scale
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12.5.2 Increase of OCS Prevalence Between Prodromal Stages,
First Manifestation and Chronic Course

Prevalence estimations of OCS in samples at ultra high risk (UHR) for psychosis
[56-59] or in first episode patients (FEP) [60] are considerably lower than in patients
with established diagnosis of schizophrenia. The comorbidity rates range from 1.5%
[55] or 3.7% [59] in the at risk mental state (ARMS) to 7-14% in FEPs [48, 60, 61].
Even lower comorbidity rates were reported by Shioiri et al. where only three of 219
patients were diagnosed with OCD at onset of psychosis [55]. Similarly in another
sample of recent onset psychotic disorders only 1.3% showed OCS under antipsy-
chotic treatment (excluding CLZ) [44]. Low prevalence rates in early stages of the
disease markedly contrast with cross-sectional studies of later or mixed disease
stages, suggesting that a significant proportion develops OCS during or even as a
consequence of antipsychotic treatment.

12.5.3 Onset of De Novo OCS During Antipsychotic Treatment

Several case reports [62, 63], cases series [64] and systematic evaluations [44, 45,
48] describe this de novo emergence of OCS during the treatment with atypical
antipsychotics (see Table 12.1). De Haan et al. reported OCS development within
several months after treatment initiation with CLZ in 20.6% of recent-onset patients
[44]. In a study by Ertugrul et al. 20% reported new onset of OCS while 18% showed
exacerbation of their preexisting symptoms after the initiation of clozapine [68].
Poyurovski et al. estimated that up to 70% of schizophrenics treated with antisero-
tonergic SGAs such as CLZ, olanzapine or risperidone develop secondary OCS
[16], while Lykouras et al. reviewed published data and even reported de-novo OCS
in 77% of CLZ treated patients [15, 26]. In line with these results, independent stud-
ies reported high proportions of SGA-induced OCS within samples of comorbid
patients: 25 of 28 (89%) [67], 29 of 39 (74%) [65] and 23 of 26 (88%) [66].

Extending the perspective from epidemiology to pharmacology, further argu-
ments for pro-obsessive effects of antiserotonergic SGA have to be considered (see
Table 12.2 for summary).

12.6 Pharmacological Evidence

12.6.1 Higher Prevalence of OCS in Samples Treated with CLZ

The risk for comorbid OCS markedly differs if patients are stratified according to
their mode of antipsychotic treatment. While high prevalences of comorbid OCS of
up to 76% were reported in clozapine-treated patients [68], these results markedly
contrast with lower rates and less severity of OCS in patients treated with the FGA
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haloperidol (HAL) [21] or other SGAs. Within SGAs, specific pharmacodynamic
properties markedly differ, in particular regarding inherent serotonergic blockade,
monoaminergic reuptake inhibition or even partial serotonergic agonism [75-79].
The partial dopaminergic and serotonergic agonist aripiprazole per se was associ-
ated with an inherent anti-obsessive potency in schizophrenia patients with OCS
[62, 64, 80—82], quite similar to amisulpride, a substance with nearly exclusive
affinity to dopamine D3/D2 receptors [83, 84]. In a recent cross-sectional study 70
schizophrenia patients under antipsychotic monotherapy were stratified into two
groups with either antiserotonergic SGAs (CLZ or olanzapine (OLZ); group I) or
mainly dopaminergic SGAs (amisulpride (AMS) or aripiprazole (APZ); group II).
The comparison revealed that 71.8% of group-I-patients suffered from OCS while
only 9.7% of patients in group-II reported OCS. In group I, 16 of 39 investigated
patients (41%) reported YBOCS scores above 16 representing clinically meaningful
severity of OCS [67]. Vice versa, a stratification according to presence or absence
of comorbid OCS revealed “CLZ treatment” in 76.9% of comorbid patients versus
35.9% in schizophrenia patients without OCS [66]. These results clearly suggest an
association between CLZ treatment and comorbid OCS. As a limitation, confounding
effects due to the selection of specific SGAs for specific subgroups should be
considered.

12.7 Evidence for a Dose-Effect-Relation

In order to gain further evidence in favour of causal interactions between a
pharmacological agent and a clinical effect, correlation analyses between the clinical
variable and duration of treatment, dosage and serum levels were performed.

12.7.1 Effects of Duration of Treatment with Antiserotonergic
SGAS on OCS

Lin et al. [65] compared CLZ-treated patients with and without comorbid OCS
and found significantly longer CLZ treatment, despite no difference in duration
of illness. In concert with this study, a positive correlation of OCS severity
with duration of treatment was found for the subgroup of CLZ treated schizo-
phrenics by Schirmbeck et al. [67]. Similar observations were reported by De
Haan et al. [85] regarding the closely related SGA olanzapine, where the sever-
ity of OC symptoms significantly correlated with the duration of olanzapine
treatment.
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12.7.2 Effects of Dosage and Blood Serum Levels
of CLZ on OCS Severity

Independent studies were able to demonstrate positive correlations between dose
or serum levels of CLZ and severity of OCS [18, 47, 65]. The stratification of
schizophrenia patients according to specific SGA treatment revealed positive
correlations between the daily dose of CLZ and OCS severity [67].

12.7.3 Reduction of OCS Severity After Reduction of CLZ
Treatment Dosage

If CLZ exerts dose-dependent pro-obsessive effects, a reduction of daily dosage
might lead to OCS improvement. Indeed, OCS alleviation was reported after dose
reduction of CLZ, for instance due to combinations with other SGAs such as arip-
iprazole [62, 64, 69] (see also Table 12.4). This might be an indirect hint towards a
suggested dose-related side effect of CLZ. However, because aripiprazole itself
exerts anti-obsessive effects due to its partial dopaminergic and serotonergic
agonism, evidence from combination trials is limited.

12.7.4 OCS Aggravate During Treatment with CLZ

A recent longitudinal observation of 75 schizophrenia patients in SGA monotherapy
over a period of 12 months revealed differential effects of antipsychotic agents on
comorbid obsessive-compulsive symptoms. Repeated measure analyses of variance
(ANOVAs) showed significant interaction effects representing differential YBOCS-
changes between the two SGA treatment groups (CLZ/OLZ versus AMS/APZ) over
time (per protocol sample; PP): p=0.006; last observation carried forward sample:
p=0.007). While patients under CLZ/OLZ showed stable or slightly increasing
OCS severity, the other group showed further decrease of the initially low OCS [70].

In summary, comorbid OCS in schizophrenia is clearly associated with antisero-
tonergic SGAs, most importantly CLZ. Published evidence strongly suggests causal
interactions. The question arises, if specific characteristics, such as genetic factors
(see below), subtype of schizophrenia, stage of the illness, any affective comorbidity
or a family history for anxiety disorders might modify the liability to develop OCS
during CLZ treatment.

It should be mentioned that conflicting results reporting an alleviation of OCS
severity in schizophrenia after the addition of CLZ [95] or after an increase in dosage
[45] have been reported. Explanation for these contradicting findings of casuistic
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observations might lay in mentioned diagnostic difficulties to differentiate between
OCS and delusional or catatonic symptoms of schizophrenia and the heterogeneity
within comorbid clinical samples. Furthermore, favourable therapeutic effects
of antipsychotics in the treatment of primary OCD, exhibiting treatment-resistance
to serotonergic antidepressants, should be mentioned [96-99]. Nevertheless, even in
treatment-resistant OCD current treatment guidelines do not recommend CLZ as an
augmentation strategy.

12.8 Directions of Further Research on OCS in Schizophrenia

12.8.1 Causality: De Novo OCS as a Side Effect of CLZ?

Although the reported evidence strongly suggests that substances such as CLZ or
OLZ bear an inherent pro-obsessive potency due to pronounced antiserotonergic
pharmacodynamic properties, a randomized-controlled trial would be necessary to
prove causal interactions [71]. Since ethical and legal conditions preclude
this obvious design of a randomized trial involving CLZ, longitudinal observations
seem indicated to substantiate hypothesized de novo emergence or aggravation of
OCS during SGA treatment [24, 44]. So far, two prospective studies focussed on first
episode patients and a more general perspective of schizophrenia and OCS comor-
bidity [11] or reported a rather short follow-up period [85]. Another longitudinal
perspective was able to show significant group-specific time-effects of CLZ-treatment
on OCS-severity [70].

12.8.2 Mechanism of Action

As a neurochemical and functional explanation of obsessions and compulsions, a
dysregulation of serotonergic neurotransmission in a network comprising cortical,
striatal and thalamic centres has been proposed [100]. Therefore, CLZ might induce
OCS due to its strong inherent antiserotonergic properties [49, 50, 101], most impor-
tantly the antagonism at 5-HT1C, 5-HT2A and SHT2C receptors [78, 102, 103].
Corresponding evidence is provided by the therapeutic effects of SSRIs (serotonin
specific reuptake inhibitors) and changes of serotonergic neurotransmission after
successful cognitive behavioural therapy (CBT) in OCD [104, 105]. In addition,
reciprocal interactions of antipsychotics with dopaminergic and serotonergic recep-
tors leading to altered glutamatergic neurotransmission must also be considered [77].
First insight into a specific neurogenetic disposition was provided by Kwon et al.
[46]. The independently replicated candidate polymorphism associated with a genetic
risk for OCD is located in the gene SLCIAI (solute carrier family member 1A1,
former nomenclature EAACI1: excitatory amino acid carrier 1) encoding the neu-
ronal glutamate transporter [106—-108]. Kwon et al. [46] reported significant associa-
tions of specific SNPs (single nucleotide polymorphisms) with the development of
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OCS during treatment with SGAs, but a replication approach in a Caucasian sample
was unable to confirm these results [109]. Future research should investigate, if poly-
morphisms in several genes interact resulting in an increased liability to SGA-induced
OCS in schizophrenia [110]. Recently, an association between the Val66Met poly-
morphism in the BDNF gene and OCS in schizophrenia has been observed [111].

12.8.3 Neurocognitive Characterization of Schizophrenia
Patients With or Without OCS

Preliminary results showed that patients at high risk for psychosis and comorbid OCS
seem to be less impaired in some neurocognitive domains compared to UHR-patients
without OCS [112]. In contrast to these findings, studies investigating individuals with
manifest schizophrenia and comorbid OCS reported domain specific higher deficits
especially in executive functioning and visuo-spatial memory, compared to schizo-
phrenia patients without OCS [9, 31, 113—118]. Schirmbeck et al. described marked
impairment in CLZ- or OLZ-treated, OCS-positive patients in visual memory, impulse
inhibition, perseveration and set-shift abilities [67]. These pronounced cognitive
deficits appeared stable over a 1 year observational period and correlated significantly
with OCS severity [70]. A specific neurocognitive profile might therefore be linked to
the pathomechanism of OCS in schizophrenia. In the future, neurocognitive assess-
ment prior to SGA treatment might help to define patients at risk for secondary OCS
and should be considered for differential treatment decisions. During SGA treatment,
monitoring of deficits in the mentioned domains might facilitate early recognition of
OCS even in subclinical stages. Careful multimodal assessments seem necessary,
since up to 50% of schizophrenia patients with comorbid OCS are currently undiag-
nosed during routine psychiatric treatment [18].

12.8.4 Treatment of OCS in Schizophrenia

Several modes of anti-obsessive treatment in schizophrenia follow a neurobiological
rationale, but highly differ regarding the levels of currently available evidence.

12.8.5 Psychotherapy

Cognitive behavioral therapy is a core component of general schizophrenia treatment
according to international consensus guidelines [119, 120]. Efficacy and tolerability
have been proven regarding cognitive remediation, treatment resistant positive and
negative symptoms, as well as comorbid depressive episodes [121-127].

For OCD, CBT including exposure and response prevention (ERP) is considered
treatment of first choice with remarkable effect sizes of d=0.998 (CI:0.559-1.437)
[128-131]. Exposure seems to be essential [128], however the effects of massive vs.
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graduated procedures have not been compared so far. While a series of CBT
treatment manuals exists [132—-135] only the one by Fricke et al. provides recom-
mendations for comorbid OCS in schizophrenia based on a detailed case report by
Rufer and Watzke [136].

A comprehensive screening of public available databases (PubMed, PsychlInfo,
Google Scholar) revealed only a hand full of reports investigating the effect of CBT
on comorbid OCS in schizophrenia (Table 12.3). Of the nine single case reports, the
majority reported a decrease in OCS [136—139, 141], while some treatment attempts
failed to show an improvement [93, 140]. In addition, Tundo et al. [142] published
a case series of 21 index patients with severe, comorbid OCS (YBOCS scores on
average 31.6) receiving CBT with ERP. Despite a dropout rate of 24% and one psy-
chotic exacerbation the severity of OCS decreased significantly, while the insight of
the patients into their illness increased. These results are however limited, due to
missing information concerning the methods of exposure, the demarcation between
delusions and obsessions, the course of the psychotic symptoms during CBT and
applied antipsychotic pharmacotherapy.

One reason for scarce application of CBT including ERP to schizophrenia
patients might lay in the apprehension of imminent psychotic exacerbations as a
reaction to stress accompanying exposure. In addition, schizotypic personality traits
have been defined as predicting less favorable treatment outcome in OCD [136, 143,
144]. Further research seems highly desirable. In summary, CBT with gradual
exposure for OCS in schizophrenia seems recommendable in cases with sufficient
remission of psychotic symptoms under stable antipsychotic pharmacotherapy.
Psychoeducation and the elaboration of an individualized emergency plan according
to early signs of psychotic deterioration should be included [136].

12.8.6 Polypharmacy

Combination and augmentation strategies in schizophrenia might be perceived as
the clinical answers to high rates of treatment resistance [145]. The population of
most severely affected patients carries the highest probability for clozapine treat-
ment and in consequence the risk for second-onset OCS. Several recent reviews and
the chapters volume I, part 1, 3 and 5 as well as chapters volume II, part 1, 7 in this
book summarized guidelines towards an optimized clozapine treatment by polyp-
harmacy [146-148]. Accordingly, evidence suggesting polypharmacy in the treat-
ment of comorbid OCS in schizophrenia can be subdivided into combination as well
as augmentation strategies.

12.8.7 Combination Approaches

In contrast to potent antiserotonergic SGAs such as CLZ and OLZ, mainly dop-
aminergic SGAs are able to supplement the profile of receptor interactions and
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Table 12.3 Treatment of OCS in schizophrenia with psychotherapy
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Number of Patients’ or sample Outcome and main
References patients characteristics CBT methods findings
Ganesan et al. Three (within Male, 33y, Retrospective Marked improvement
[137] a sample Female, 25 y analysis, SGA of OCS in all
of 15 Male, 31y and SSRI three patients
comorbid treatment plus
patients) CBT with ERP
McCabe et al. One Male 50 y with CBT with ERP YBOCS improved
[138] CLZ-induced
0OCsS
Ekers et al. One Male, 31y, SCH CBT with ERP Successful treatment
[139] and OCD, of OCD without
significant
deterioration of
psychotic
symptoms.
Peasley- One Male, 22y, OCD CBT Complicated course
Miklus and regarding OCS
et al. [140] schizophrenia and psychotic
symptoms
Frickeetal. ~ One Female (“young”) Importance of the Marked and
[136] therapeutic sustainable
alliance, motiva- improvement
tion, ERP
Kobori etal.  One Second-onset Psychoeducation, Improvement of
[141] OCS after case formulation, compulsive
remission of cognitive restruc- behaviors
psychotic turing, EPR,
symptoms behavioral
experiments
Rodriguez One Male, 19y, Few sessions of CBT Resistance to
et al. [93] coincident with ERP clomiramine and
psychotic SSRIs, dropout
symptoms from CBT,
and OCS, improvement
treatment after augmenta-
with CLZ tion with
lamotrigine
Tundoetal. 21 13 males, eight CBT over ~34.3 h 16 patients improved
[142] females, (SA)or3l.1h (YBOCS and
~29.3y, (SCH, (SCH) including CGI-S), five
N=9) and imaginal and dropouts, three
schizoaffective in vivo exposure, hospitalizations,
disorder (SA, ritual prevention one exacerbation
N=12), and/or delay, of psychotic
duration of cognitive therapy disorder.
OCD: ~6.8 y, and other ad hoc
severity: interventions

(continued)



250 F. Schirmbeck and M. Zink

Table 12.3 (continued)

Number of Patients’ or sample Outcome and main
References patients characteristics CBT methods findings
Schirmbeck Six within a Six males, ~ Four received CBT, = CBT: two improved,
etal. sample of 393y, Two psychody- one unchanged,
(unpub- 32 duration of namic therapy, one dropped out
lished OCS- OCS:9y. Mean 32.4 h Psychodynamic
data) positive Severity of therapy: no
SCH 0OCS: 18.3 changes regarding
patients YBOCS OCS

Reports on psychotherapy, most often CBT with ERP, in cases with OCS and schizophrenia.
Screening of public databases (PsychInfo, Google-Scholar, PubMed) revealed report about in total
36 heterogeneous cases

CBT Cognitive behavioural therapy, CGI-S Clinical Global Impression, Severity Scale, ERP
Exposure and Response Prevention, OCS Obsessive Compulsive Symptoms, SA Schizoaffective
Disorder, SGA Second Generation Antipsychotics, SSRI Selective Serotonin Reuptake Inhibitors,
y years, YBOCS Yale Brown Obsessive Compulsive Scale

were associated with favourable effects on comorbid OCS or as augmentation to
selective serotonin reuptake inhibitors (SSRIs) in primary OCD. Here, AMS [149]
and APZ [150] seem to be beneficial or at least neutral regarding OCS [62, 64, 80,
82, 83, 99, 151]. These two substances are therefore frequently used in clinical
practice, if due to comorbid OCS switching from other SGAs is indicated [83].
In clinical practice, patients treated with CLZ often cannot be successfully treated
with alternative SGAs [152-154], therefore it is more recommendable to reduce
CLZ- or OLZ-dosages to minimal sufficient levels (Table 12.4) [80]. Preliminary
evidence showed marked improvement of OCS under combination treatment with
CLZ and APZ, in cases with subsequent CLZ dose reductions [62, 64, 69, 88] as
well as under constant CLZ- [81] or OLZ-dosages [87].

12.8.8 Augmentation Approaches

In analogy to the efficacy of serotonergic antidepressants (AD) in primary OCD,
schizophrenia patients with comorbid OCS have been treated with the tricyclic anti-
depressant clomipramine or SSRI, most often fluvoxamine (see [94] and Table 12.4).
In summary, findings have been heterogenous and some studies failed to observe the
intented effects. In general, side effects and pharmacokinetic interactions have to
be considered: Adding clomipramine to SGAs such as CLZ or OLZ might result
in additive, anticholinergic effects and increase side effects in the cardiovascular
system. The SSRIs fluoxetin or fluvoxamine are slowly metabolised involving the
hepatic cytochrom P450 system. In consequence, an antagonism with the CLZ-
metabolism explains marked pharmacokinetic interactions resulting in increased
CLZ-serum levels. Unintendedly, this fact might even increase antiserotonergic
effects and prohibit anti-obsessive effects.
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Table 12.4 Polypharmacy for OCS in schizophrenia
Patients’or sample
References characteristics Procedure Main findings
Combination
Add-on of Rocha Three male Add-on of 15 mg  Improved OCS
Aripiprazole et al. [69] SCH APZ to CLZ and dose
to SGAs patients reductions of
CLZ
Zink One male SCH Add-on of 30 mg  YBOCS-decrease
et al. [62] patient APZ from 24 to 16,
30y) dose reduction
of CLZ by
50%
Glick Seven (Six male) Add-on of APZto YBOCS-decrease
et al. [86] SCH patients previous FGA by ~13 points
with or SGA-
YBOCS2>16 treatment
Chang 29 (22 male) SCH Add-on of YBOCS-decrease
etal. [81] patients (RCT) 15.5+7.1 mg from 14.5 to
APZ to 12.0 points.
304.3£104.8
Englisch Seven Add-on of YBOCS-decrease
et al. [64] (Six male) 22.9 mg APZ from 18.7 to
schizophrenia to CLZ 12.4, CLZ
patients dose reduction
by 19.6%
Schonfelder One female Add-on of 20 mg  Improved OCS
et al. [87] schizophrenia APZ to OLZ
patient (58 y)
Villari Two male Add-on of APZ Improved OCS
et al. [88] schizophrenia
patients
Augmentation
Add-on of Berman Six SCH with Double-blind, Significantly more
clomipramine etal. [72] OCS. randomized improvement
Cross-over of PANSS and
design with YBOCS with
placebo clomipramine
Add-on of Poyurovsky Ten (five males)  Open label Significant
fluvoxamine et al. [89] SCH patients add-on of improvement
with 150 mg of obsessions
YBOCS>7. fluvoxamine
to antipsychotic
agents
Reznik 14 (ten males) Add-on of Significant
et al. [90] SCH patients 200 mg reduction of
(RCT) fluvoxamine OCS severity

to antipsychotic
agents

(YBOCS)
compared to
placebo.

(continued)
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Table 12.4 (continued)

F. Schirmbeck and M. Zink

Patients’or sample

References characteristics Procedure Main findings
Add-on of Zink Male SCH patient, CBT and SSRI- Improvement of
valproic acid et al. [63] 32y, CLZ- treatment OCS severity
aggravated failed. Add-on from YBOCS
OCS of 1,300 mg 24 to 6.
valproic acid
and reduction
of CLZ
Canan Male SCH patient, Add-on of Improvement of
etal. [91] 51y, CLZ- 1,000 mg OCS
induced OCS valproic acid to
500 mg CLZ
Add-on of Poyurovsky 11 patients with ~ Add-on of Improvement of
lamotrigine etal. [92] YBOCS=>16 lamotrigine OCS severity
(200 mg/day) (YBOCS from
to antipsychotic 229t0 17.4)
agents
Rodriguez One male, 19y, Resistance to Psychosis in
et al. [93] coincident clomipramine, remission and
psychotic SSRI, dropout OCS-
symptoms and from CBT. improvement
OCS, treatment Add-on of by about 40%
with CLZ lamotrigine
200 mg/day to
CLZ 300 mg/
day.

Overview about pharmacological interventions in cases with schizophrenia and comorbid OCS. In
addition to the option of switching to for instance amisulpride [83], several strategies imply polyp-
harmacy, in detail combinations of SGAs with different pharmacokinetic properties and augmenta-
tions of SGAs with antidepressants (for review see [94]) or mood stabilizers

APZ Aripiprazole, CBT cognitive behavioural therapy, CGI-S Clinical Global Impression, Severity
Scale, CLZ Clozapine, FGA First Generation Antipsychotics, OCS Obsessive Compulsive
Symptoms, OLZ Olanzapine, PANSS Positive and negative syndrome scale, RCT Randomized
Controlled Trial, SCH Schizophrenia, SGA Second Generation Antipsychotics, SSRI Selective
Serotonin Reuptake Inhibitors, y years, YBOCS Yale Brown Obsessive Compulsive Scale

Mood stabilizers have also been added to SGA in order to alleviate comorbid
OCS, but the evidence derived from these mainly casuistic reports does not allow
final conclusions and therapeutic recommendations (see Table 12.4) as is generally
true for these add-on strategies in treatment-resistant schizophrenia [148, 155]. The
augmentation of valproic acid in schizophrenia showed beneficial impact on aggres-
sive symptoms as well as on tardive dyskinesia, but regarding psychotic symptoms
it appeared not to be superior to placebo when added to SGAs [156]. However, with
regard to comorbid OCS, casuistic evidence suggests an anti-obsessive potency of
valproic acid in schizophrenia [63, 91]. Lamotrigine might confer some benefit to
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CLZ-treatment resistant schizophrenic patients [157] and preliminary results
suggest favourable effects on OCS in schizophrenia [92, 93].

So far, efficacy and tolerability of the mentioned therapeutic interventions have
not been evaluated in head-to-head clinical trials. In addition, a combination of
pharmacological and non-pharmacological interventions seems well possible.
Finally, specific and so far incompletely understood neurobiological characteristics
of the patients might influence the treatment response.

12.9 Conclusions and Future Directions

Comorbid OCS in schizophrenia is a common clinical problem. For a subgroup of
these heterogeneous patients, several lines of evidence strongly suggest an induction
of second-onset OCS through antiserotonergic effects of SGAs, most importantly
CLZ. Forthcoming pathogenetic research on well-defined, homogeneous samples
will facilitate the neurobiological factors leading to OCS in schizophrenia. Multimodal
projects will have to involve methods of psychopathology, neuropsychology, neuro-
genetics and functional imaging. In terms of therapeutic implications CBT with
ERP as well as several pharmacological combination and augmentation approaches
are still awaiting clinical evaluation to a sufficient degree. In the future, early recog-
nition and intervention, differential indications and combinations of the proposed
strategies should be investigated in well-designed, controlled clinical trials.
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Chapter 13
Polypharmacy and Potentially Inappropriate
Medication Use Among Elders with Dementia

Jan Luzny

Abstract Senior patients are at hight risk of polymorbidity which may correspond
with hight risk of polypharmacy. Benefit of pharmacotherapy on one hand and risk
of pharmacotherapy on the other hand are two different scales of one balance we
have to measure on.

The paper shows basic principles of safe and efficient pharmacotherapy in the
elderly — including inappropriate psychotropic drugs and drug-drug interactions
which should be avoided.
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BZD benzodiazepines

CYP cytochrome P450 superfamily

ECG electrocardiography

MAO inhibitors monoamine oxidase inhibitors

MASSA melatonin agonist and selective serotonin antagonist
NASSA noradrenergic and specific serotonergic antidepressant
NDRI noradrenergic and dopaminergic reuptake inhibitor
NSAID’s nonsteroid anti-inflammatory drugs

QT QT interval in electrocardiogram

SARI serotonin antagonist reuptake inhibitor
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SIADH  syndrome of inappropriate antidiuretic hormone secretion
SNRI serotonin noradrenaline reuptake inhibitors

SSRI selective serotonin reuptake inhibitors

TCA’s tricyclic antidepressants

“Z”-agents zolpidem zopiclone, zaleplone

Prolongation of life expectancy is a matter of fact in well-developped countries.
Together with actual demographical trends (decrease in born rate, postponing the
morbidity and mortality to the older age) this is leading to new challenges for medi-
cine of nowadays [1]. The population in modern societies is becoming older, those
who are older than 65 years will represent 20% of the population according to pre-
dictions for the year 2025 [2]. For practical reasons, an age 65 years is used to
describe elderly people [3]. In general, purely age-related effects should be distin-
guished from those of coexisting diseases [4]. Frailty and disease-related alterations
are more obvious and less prone to underestimation in the clinical routine [5, 6].

Geriatric medicine is closely associated with modified clinical picture both of
somatic and mental disease, polymorbidity, polypharmacy, changes both in pharma-
cokinetics and pharmacodynamics, higher risk of developping drug interactions and
risk of potential harm to a senior patient [1, 7].

13.1 Modified Clinical Picture of Disease in Geriatric
Medicine and Geriatric Psychiatry

Diseases of senior citizens usually have a modified clinical picture, accompanied by
microsymptomatology (the symptoms of diseases are less expressed than in the
general adult population), monosymptomatology or oligosymptomatology (symp-
toms of diseases can be expressed only by one or several symptoms instead of typi-
cal syndromology), non-specific clinical signs (which can be observed in many
different conditions), symptoms of secondary deterioration (first clinical signs of a
disease comes from the organ with the worst adaptation and the worst functional
status, for instance delirious states as cerebral dysfunction caused primarily by bac-
terial infection), cascades of clinical signs (clinical signs coming from deterioration
of more organs — “domino effect” of primary pathological condition), atypical
adverse effects of therapy (due to changes in pharmacodynamics and pharmacoki-
netics of used drugs), risk of acute or emergent deterioration of performance status
because of disease, high potential of invalidity caused by a disease (loss of auton-
omy, loss of independence in activities of daily living), social impact of a disease
(risk of hospitalization and institutionalization) [7, 8].

As for mental disorders, alexithymia or somatization are common in elderly [9,
10]. Alexithymia means disability of an individual to perceive and describe correctly
feeling of his or her emotional status [11] — it can be described as “misunderstanding
of own emotions”. Emotional discomfort is expressed via surrogative somatic symp-
toms such as functional pain, dyspnoe, palpitation, gastrointestinal disturbances or
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Table 13.1 Features of morbidity in senior age

Microsymptomatology

Monosymptomatology or oligosymptomatology

Non-specific clinical signs

Symptoms of secondary deterioration

Cascades of clinical signs

Atypical adverse effects of therapy

Risk of acute or emergent deterioration of performance status because of disease
High potential of invalidity caused by a disease

Social impact of a disease

Somatic polymorbidity and psychiatric comorbidity

unexplained weight loss — “language of soul” is replaced by “language of body”.
Furthermore, somatizations or somatical symptoms of mental disorders in elderly are
sometimes better accepted by somatically oriented physicians and even by patient
family than psychiatric symptoms [12].

Both alexithymia and somatization in geriatric medicine may lead to clinical mis-
interpretation of originally psychiatric conditions (depression in elderly or anxiety
disorders in senior patients can be misdiagnosed as a gastrointestinal, cardiovascular
or musculoskeletal condition) and inappropriate treatment [13] (Table 13.1).

13.2 Polymorbidity in the Elderly

Psychiatric polymorbidity is usually understood as comorbid presence of different
psychiatric conditions in an individual. This may lead to new, complex and altered
clinical picture. In geriatric psychiatry, for instance substance abuse is often comor-
bid to geriatric depression or stress-related disorders. Another frequent psychiatric
comorbidity in seniors is between depression and stress-related disorders as well as
among different types of stress-related disorders (generalized anxiety disorder/
obsessive compulsive disorder/specific phobias and agoraphobia/somatophorm dis-
orders/post-traumatic stress and adjustment disorders).

Somatic polymorbidity means the presence of two or more diseases in an individual
at the same time. In geriatrics and geriatric psychiatry clusters of both somatic and
psychiatric diseases are a typical characteristic feature [14—16]. Non-communicable
diseases represent a shift in morbidity in the twenty-first century compared to the
morbidity of former centuries. While infectious diseases were threatening conditions
in nineteenth century and the beginning of the twentieth century (tuberculosis, polio-
myelitis, wound infection, puerperal sepsis), the twenty-first century brings pandemia
of new diseases such as obesity, hypertension, diabetes mellitus or musculoskeletal
diseases. Non-communicable diseases (NCDs) have both economical and ethical
aspects [17, 18] (Table 13.2).
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Table 13.2 What makes treatment of diseases
in senior age difficult?

Somatic and psychiatric polymorbidity
Presence of non-communicable diseases
Polymorbidity — risk of side/adverse effects
Changes in pharmacokinetics

Changes in pharmacodynamics

13.3 Polypharmacy in the Elderly

The elderly are the predominant users of pharmaceuticals in the population [19].

Thus, aging of the population could be a reason for an increased use of pharma-
ceutical products. These patients often have multiple diseases, and so they require
multiple drugs. It is well documented that polypharmacy has a greater potential to
lead to drug interactions and adverse events [20].

Polypharmacy represents an administration of more medication than is in fact
needed, or administration of drugs in unsuitable combination. Usually it means
administration of more than four drugs at the same time. The risk of polypharmacy
increases with the age of patients and polymorbidity [1, 7, 21, 22] detected high
prevalence of polymorbidity, polypharmacy and inappropriate drug combination
aminy seniors hospitalized due to any psychiatric condition in psychogeriatric wards
(prevalence of polymorbidity: 66.1%, prevalence of polypharmacy: 51.3%, preva-
lence of inappropriate drug combination: 15.1%).

Pharmacological interactions contribute to the decreased in general health in the
elderly, leading to disability, reduced quality of life, raising the number of hospital
admissions, a longer duration of hospital stays, a greater need for ambulatory ser-
vices, and increased healthcare costs [23, 24].

13.4 Changes in Pharmacokinetics and Pharmacodynamics
in the Elderly

The final response (clinical effect) to a drug is influenced by pharmacokinetics
(describing the fate of substances administered externally to an organism and the
relationship among different types of drugs which have been administered in the
same time — drug-drug interactions) and pharmacodynamics (studying the effects
of drugs on the body and the mechanisms of drug action and the relationship between
drug concentration and effect — drug-receptor interactions). Both pharmacokinetics
and pharmacodynamics is frequently altered in senior patients, thus this may lead to
changes in reactivity to the administered medication [25, 26].

Age-related changes in pharmacokinetics can be detected at different levels
(changes in absorption, distribution, metabolism and excretion of drug) and they
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Table 13.3 Age-related changes in pharmacokinetics [7]

Changes in Pathophysiology Clinical consequences
Absorption Decreased gastrointestinal blood flow Delayed onset of drug action
Gastrointestinal hypomotility Delayed onset of drug action
Absorption surface decrease Decreased onset of drug action
pH increase in stomach Delayed/changed drug action
Distribution  Decrease of total water mass Increased plasma level of hydrosolubile
drugs
Increase of total fat mass Risk of cummulation of liposolubile
drugs
Hypoalbuminemia Plasma free fraction of drug increase
Metabolism Decreased weight of liver Decreased/slowered drug degradation
Decreased liver blood flow Decreased/slowered drug degradation
Decreased liver CYP enzymes activity ~ Decreased/slowered drug degradation
Decreased glucuronidization process Decreased/slowered drug degradation
Excretion Decreased renal blood flow Risk of drug accumulation/toxicity

Decreased glomerular filtration
Decreased tubular secretion

Risk of drug accumulation/toxicity
Risk of drug accumulation/toxicity

Table 13.4 Age-related changes in pharmacodynamics

Changes in Pathophysiology Clinical consequences

Amount of receptors Up-regulation
Down-regulation/number decrease
Desenzitization

Hypersenzitization

Increased clinical effect of drug
Decreased clinical effect of drug
Decreased clinical effect of drug
Increased clinical effect of drug

Sensitivity of receptors

may lead to different clinical consequences (Table 13.3). Decreased liver CYP
enzyme activity can play an important role in altered biodegradation of psychotro-
pic drugs. Cytochrome enzymes, such as cytochrome CYP450 and more specifically,
CYP3A4,CYP2D6, CYP1A2, CYP2C9 and CYP2C19, play an important role in
the metabolism of most antipsychotics, antidepressants and anxiolytic drugs.
Substantial genetic variability among individuals is characterized by these enzymes.
Genetic polymorphisms consequently induce an altered enzymatic activity — low
activity is likely to lead to high-level drug concentrations and the potential to adverse
drug reactions, and high enzymatic activity is likely to lead to reduced plasma levels
and reduced drug efficacy [27].

Age-related changes in pharmacodynamics are bounded with altered sensi-
tivity of organism to the drug. These changes might be heterogenous and very
dynamic in time and they may lead to unexpected or unintended clinical effects
(Table 13.4). Besides these dynamic receptor phenomena, total involutional
decrease in receptor amount is a regular finding in aging organism. This may
explain some of the psychiatric conditions in the elderly (memory impairment,
affective disorders etc.).
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Table 13.5 The most common adverse effects of inappropriate psychiatric medication

Type of adverse effect

Psychiatric medication at high risk

Sedation
Hypotension
Hypertension
Dysrrhytmias

Anticholinergic effects

Extrapyramidal effects
Metabolic adverse effects

Haematotoxicity
Hepatotoxicity
Nephrotoxicity
SIADH

Prolactine level increase
Thyreotropic effects

Benzodiazepines, tricyclic antidepressants, antipsychotics

Benzodiazepines, tricyclic antidepressants, antipsychotics

IMAQO’s in inappropriate combination with food/other drugs

Tricyclic antidepressants, Comventional antipsychotics,
Sertindol, Lithium

Tricyclic antidepressants, Comventional antipsychotics,
Clozapine

Conventional antipsychotics

Antipsychotics, Tricyclic antidepressants, Mirtazapine,
Valproate

Carbamazepine, Clozapine, Valproate, Tricyclic antidepres-
sants, Mirtazapine

Valproate, Carbamazepine, Tricyclic antidepressants,
Antipsychotics, Benzodiazepines

Lithium

SSRI, antipsychotics

Antipsychotics, SSRI

Lithium

SIADH Secretion of anappropriate antidiuretine hormone

13.5 Risk of Potential Harm to a Senior Patient due
to Inappropriate Psychiatric Medication

Inappropriate psychiatric drug or inappropriate drug combination can lead to potential
or actual harm to a senior patient [28, 29]. Both clinicans and scientists tried to find and
to publish results of their research dealing with inappropriate psychiatric drugs or their
combinations which could help the clinicians in their routine practice (Table 13.5).

For instance, the PRISCUS list was created by German researchers and it can be
understood as concise list revealing the most common inappropriate psychiatric drug
which should be avoided in clinical practice. The PRISCUS list was created in four
steps: (a) Qualitative analysis of selected PIM lists for elderly patients from other coun-
tries. Literature search — Development of a preliminary list of potentially inappropriate
medications for elderly patients, specifically adapted to the German market-Generation
of the final PRISCUS list by consultation of experts [30] (Table 13.6).

13.6 Inappropriate Psychotropic Drug
Combination in the Elderly

Drug to drug interactions can lead to agonism (fortification of final pharmacodynamic
effect), antagonism (diminishing of final effect) or risk of developping adverse effects
[31]. Both somatic and psychiatric medication should be taken into account. Some of the
most common inappropriate drug combinations are listed bellow [32] (Table 13.7).



Table 13.6 Potentially inappropriate medications in the elderly [30]

Drug

Adverse action

Safer alternative

Anticholinergic drugs

Anticholinergic side effects

Non-anticholinergic
antihistamines

Antihistamines (hydroxizine,
clemastine, dimetindene
etc.)

Urological spasmolytics
(oxybutinine, tolterodine
solifenacine etc.)

Antidepressants

Tricyclic antidepressants
(amitriptyline, doxepine,
imipramine, clomip-
ramine, maprotiline etc.)

SSRI (fluoxetine)

MAO inhibitors
(tranylcypromine)

Antipsychotics

Conventional (thioridazine,
Sfluphenazine, levomepro-
magzine, perphenazine
haloperidol >2 mg)

Atypical (olanzapine
>10 mg, clozapine)

Sedatives, hypnotics

Benzodiazepines (chlordiazep-
oxide, diazepam,
flurazepam, clorazepate,
nitrazepam, flunitrazepam
etc.).

“Z” agents (zolpidem >5 mg/
day, zopiclone >3.75 mg/
day, zaleplone >5 mg/
day)

Anti-dementia drugs
(pentoxyphylline,
nicergoline, naftidrofuryl,
piracetam)

Mood stabilizers (phenobarbi-
tal) (lithium)

Constipation, dry mouth
Xerophtalmia, ECG changes (QT)

Cognitive impairment, confusions
Constipation, dry mouth

Xerophtalmia, ECG changes (QT)
Cognitive impairment, confusions

Constipation, dry mouth

Ortostatic Hypotension, falls

Dysrrhytmias

Cognitive impairment, delirium

Nausea, confusional states,
insomnia, dizziness,
hyponatremia

Hypertensive cisis, cerebral
hemorrhagie

Malignant Hyperthermia

Anticholinergic effects
Extrapyramidal effects
Hypotension, QT prolongation
Increased mortality in dementia
Metabolic adverse effects

Risk of strokes, agranulocytosis

Muscle-relaxing effect, falls
Sedation/paradoxical agitation

Cognitive impairment
Confusional states
Muscle-relaxing effect, falls
Sedation/paradoxical agitation

Cognitive impairment

Confusional states
No proof of efficacy

Sedation/paradoxical excitation
Dysrrhytmias, Nephropathy,
Thyreopathy

Cetirizine, loratadine,
desloratadine

Trospium
Non-pharmacological
treatment

SSRI (citaloprame, sertraline)
Mirtazapine, psychotherapy
Another SSRI, psychotherapy
Mirtazapine, trazodone

SSRI except fluoxetine

Psychotherapy

Melperone
Atypical antipsychotics

Melperone, Atypical
antipsychotics

Sedating antidepressants

Antipsychotics of low
potency

Valeriana officinalis
extractum

Psychotherapy, sleep hygiene

Sedating antidepressants

Antipsychotics of low
potency

Valeriana officinalis
extractum

Psychotherapy, sleep hygiene

Acetylcholinesterase
inhibitors, Memantine

Lamotrigine, valproate
Gabapentin, Pregabaline

SSRI Selective Serotonine Reuptake Inhibitors; “Z”-agents Zolpidem, zopiclone, zaleplone
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Table 13.7 Inappropriate psychotropic drug combination in the elderly [30]

Inappropriate combination with

Adverse effect of combination

Sedatives and hypnotics
Midazolam
Nitrazepame
Benzodiazepines
Benzodiazepines
Benzodiazepines
“Z” agents

“Z” agents

“Z” agents
Antidepressants
Tricyclic
Tricyclic

Tricyclic

SSRI
SSRI
SSRI

SSRI

MAO inhibitors
MAO inhibitors

MAQO inhibitors

SARI (trazodone)
NASSA (mirtazapine)
NASSA (mirtazapine)
SNRI ((venlafaxine)
NDRI (bupropione)
MASSA (agomelatine)
Antipsychotics
Conventional

Conventional
Conventional
Conventional
Atypical

Atypical

Atypical

Mood stabilizers
Carbamazepine
Carbamazepine

Carbamazepine
Valproate

Calcium channel blockers
Antimycotics

Opioids

Sedative antidepressants
Antipsychotics

Opioids

Sedative antidepressants
Antipsychotics

Opioids
MAO inhibitors

SSRI

Anticoagulant agents
NSAIDs
MAQO inhibitors

Tricyclic antidepressants

Buspirone
Opioids

Stimulants/dopaminergic drugs
Benzodiazepines

MAQO inhibitors

BZD, antipsychotics

MAO inhibitors

MAO inhibitors

Ofloxacine

Anticholinergic agents

Antihypertensives
Benzodiazepines
Sedative antidepressants
Antihypertensives
Benzodiazepines
Sedative antidepressants

Clozapine
TCAs, bupropione

Lithium
Digoxine

Sedation, prolongated sedation
Sedation, prolongated sedation
Sedation, prolongated sedation
Sedation, prolongated sedation
Sedation, prolongated sedation
Sedation, prolongated sedation
Sedation, prolongated sedation
Sedation, prolongated sedation

Depression of respiration

Serotonine syndrome, hyperten-
sive crisis

Toxic levels of TCAs, serotonine
syndrome

Risk of hemorrhagie

Risk of hemorrhage

Serotonine syndrome, hyperten-
sive crisis

Toxic levels of TCAs, serotonine
syndrome

Hypertensive cisis

Serotonine syndrome, hyper-
thermia, death

Hypertensive cisis, death

Sedation

Serotonine syndrome

Sedation

Serotonine syndrome

Serotonine syndrom

Hepatotoxicity

Tleus states, confusional states,
delirium

Hypotension

Sedation, prolongated sedation

Sedation, prolongated sedation

Hypotension

Sedation, prolongated sedation

Sedation, prolongated sedation

Agranulocytosis

Decreased plasma levels of
TCAs, bupropione

Sedation, prolongated sedation

Increased plasma levels of
digoxine free-fraction

continued
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Inappropriate combination with

Adverse effect of combination

Valproate

Valproate

Valproate

Valproate
Lamotrigine
Anti-dementia drugs
ACHE inhibitors
ACHE inhibitors
ACHE inhibitors

ACHE inhibitors
Memantine

SSRI

Carbamazepine
Lamotrigine

Diazepame

Valproate

Atropine, Myorelaxatives
Digoxine, beta-blockers
Antiarrhytmics

NSAIDs

Nonselective beta-blockers
Chinidine, chinine

Increased plasma levels of
valproate

Increased plasma levels of
carbamazepine

Increased plasma levels of
lamotrigine

Increased plasma levels of
diazepame, sedation

Increased plasma levels of
lamotrigine

Complication during anesthesia
Bradycardia

Nausea, diarrhoe, gastric ulcer
Bronchoconstriction
Hepatotoxicity

SSRI Selective Serotonine Reuptake Inhibitors, BZD Benzodiazepines; “Z”-agents zolpidem,
zopiclone, zaleplone, MAO inhibitors Monoaminooxidase inhibitors, TCA’s Tricyclic antidepres-
sants, NSAID’s Nonsteroid anti-inflammatory drugs

13.7 Principles for Safe Psychopharmacotherapy in the Elderly

General rules for psychopharmacotherapy in elderly can be summarized into a

several points [9, 33]:

A. choice for drug with low risk potential
(non-benzodiazepine sedativs and hypnotics,, antidepressants of higher genera-
tion — SSRI, dualistic antidepressants, MASSA, atypical antipsychotics)

B. choice for as low dosage of drug as possible
(lower dosage strategy compared to adult age respects changes in pharmacoki-
netics and pharmacodynamics in the elderly)

C. monotherapy is prefered to combined therapy

(this strategy prevents from drug-drug interactions)

. Starting dosage should be low
(initial dosage should be just about 1/4 of final dosage is recommended to avoid
initial averse effects, then we rise the dosage gradually up. This strategy is rec-
ommended both for initializing treatment and for finishing the treatment. When
finishing the treatment, gradual dicrease in dosage prevents from discontinua-
tion syndrome)

. when changing treatment strategy, we should stop administering the drug
gradually and we should gradually switch to another medication
(administration of all the medication should not be finished at once-risk of dis-
contunuation syndrome and risk of abrupt changes in neurotransmiter balance
in synapses)
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F. anticholinergic agent sof any kind should be strictly avoided
(tricyclic antidepressants, conventional antipsychotics, spasmolytic agents with
anticholinergic properties)

G. benzodiazepines should be avoided whenever possible
(especiallybenzodiazepineswithlonghalftime suchasdiazepame,chlordiazepoxide,
flunitrazepame. As for benzodiazepines, there is a high risk of addiction to them,
as well as risk of withdrawal states, confusional states, iatrogenic amnesia, risk
of sedation and falls with traumatic injuries).

H. Adverse effects of treatment should be detected as soon as possible
(hypotension, salivation, weight gain, sedation, dysrrhytmias, extrapyramidal
side effects, anticholinergic side effects etc.).

I.all the patiens mediaction should be checked, including somatic
medication
(we are aware of risk of polypharmacy, drug to drug interactions, iatropathogenic
disturbances — anticholinergics followed by confusional states, adrenergic stimulans
followed by sleep disturbances, corticoids followed by depression and confusional
states, dopamine-acting antiparkinsonicsz followed by psychotic disorders etc.).

J. awarenes of benefit to risk ratio and awarenes of evidence-based medicine
guidelines
(benefit for a patient, knowledge of guidelines for efficient and safe therapy)

K.financial burden of treatment should be taken into account
(patient can be adherent to treatment only if the medication is financially acces-
sible to patient)

L.patient adherence should be taken into account
(nonadherence could be result of severe cognitive impairment and amnesia. Risk
of overdosing as well as risk of underdosing the medication is not rare)

M.good knowledge of prescribed drug profile is necessary to all the
physicians
(indications, contraindications, drug to drug interactions, averse effects, dosage,
dosage corrections in nephropathy or hepatopathy, epilepsy, extrapyramidal
disorders, available galenic forms of medication)

N. patient-centered treatment strategy as well as individualized treatment
strategy is a general rule

13.8 Conclusion and Future Directions

Good knowledge both in psychiatry and in pharmacology is vitally needed for psy-
chogeriatrists. Senior patients are at hight risk of polymorbidity which may corre-
spond with hight risk of polypharmacy. All the clinicians treating senior patients
must be aware of principles of safe and efficient pharmacotherapy, including the
critical approach to polypharmacy. Benefit of pharmacotherapy on one hand and
risk of pharmacotherapy on the other hand are two different scales of one balance
we have to measure on.
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Chapter 14
The Role of Polypharmacy in Bipolar Disorder
Treatment Guidelines

Heinz Grunze

Abstract Polypharmacy is rather the rule than the exception in the real world treatment
of bipolar disorder. Guidelines do support combination treatments, but with a
solitary focus of efficacy. This leads to an apparent discrepancy between the recom-
mendations of combination treatment in guidelines and the treatment plan in
clinical patient samples where factors influencing choices are more complex and
not resembled by randomised controlled studies (RCTs). This article highlights
the treatment recommendations of three major, up- to date guidelines and the
positioning of combination treatments in acute mania, bipolar depression and main-
tenance treatment.
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Li Lithium

RCT Randomised Controlled Studies

STEP-BD  Systematic Treatment Enhancement Program for Bipolar Disorder
TEAE Treatment emergent affective episodes

VPA Valproate

WESBP World Federation of Societies of Biological Psychiatry

14.1 Real World Treatment of Bipolar Disorder

In routine practice, combination treatments in Bipolar Disorder (BD) are regularly
employed to enhance efficacy of treatment directed against an acute manic, mixed
or depressive episode. However, the treatment of bipolar patients may also change
frequently in response to side effects, emerging comorbidities including physical
health issues, and other needs to be specifically tailored for each patient. Furthermore,
attention needs to be paid to the risk of manic/hypomanic/mixed switches during
treatment of bipolar depression as well as to the potential risk of switch to depression
while treating mania. Thus, we often find pharmacological treatment constellations
where the medication effective for the respective episode is combined with a drug
preventive for the opposite polarity. Consequently, many different strategies are
employed by clinicians in their decision-making process and patients often receive
several treatments over the course of their illness, even if not supported by con-
trolled clinical trials. In addition, with the broadening of our concept of BD towards
a Bipolar spectrum, treatment may become more challenging, and, as a matter
of fact, the rate of polypharmacy is continuously rising [1-5]. Other variables
influencing the choice of a given treatment strategy that have been previously
identified include information resources (professional journals or reference texts),
the nature and presentation of symptoms, available alternative treatment interven-
tions and their cost-benefit analysis, physician prescriber characteristics (age, type
of practice and treatment orientation) and physician-patient relationship [6].

In contrast to clinical practice, treatment guidelines elaborate on polypharmacy
either only from the perspective of additional efficacy (compared to monotherapy)
or, when it comes to prescribing antidepressants, in preventing treatment emergent
affective episodes (TEAE). This different approach explains to a large degree why
polypharmacy is much more widespread in clinical practice than someone would
assume from guideline recommendations. For example, prospective data of the
Stanley Foundation Bipolar Network confirmed the highly complex medication
regimens in 429 naturalistically-treated bipolar patients, with lithium (51%) and
valproate (42%) being the most frequently prescribed medications at the time of
clinical improvement: 96.5% of the patients who responded at 6 months were on
one to five medications, with over 55% of patients being on two or three medications,
31.8% requiring four or more drugs and 13.8% requiring five or more medications,
and it took a mean time of 1.5years to achieve such sustained remission [7]. This
is paralleled by the findings of Goldberg and collaborators [8] who examined
prescribing strategies for 4,035 subjects immediately prior to enter in the STEP-BD
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study and observed that about 20% of patients were taking four or more drugs;
complex medication strategies were most often correlated to antidepressants and
atypical antipsychotics use and it was especially common in patients with substantial
depressive illness burden and suicidality.

14.2 Usefulness and Limitations of Guidelines

The application of well-designed guidelines may be helpful to clinicians in reducing
the variability of clinical practice and may carry substantial benefits to bipolar
patients [9, 10]. Existing guidelines are quite heterogeneous as far as their methodol-
ogy and degree of detail are concerned. They can be based on expert opinion, surveys
among professionals, consensus panels or a just a systematic literature appraisal.
They may elaborate only on general treatment principles, or may supply specific
recommendations up to detailed, sequential algorithms. Guidelines may claim to be
internationally applicable or resemble mainly a national approach to BD and reflect
also factors independent from the illness, but of local relevance when it comes to
treatment, as availability of drugs, access to health care, physician’s familiarity with
medication, financial constraints etc. For example, in a recent survey French psychia-
trists quoted as main reason for the lack of use of guidelines that they refer mostly to
an Anglo-Saxon medical practice, which they consider different from the French
practice [11]. Thus, different practice and tradition of diagnosing together with the
rapid growth of scientific evidence — leading to guidelines being quickly outdated —
may also explain subtle differences between existing treatment recommendations.

What most guidelines, despite being considered as evidence based, share, however,
are some important limitations. The rigor of the evidence — base differs across treat-
ment phases in BD; whereas numerous randomized controlled studies (RCT) have
been conducted in acute mania, remarkably less emphasis has been but on bipolar
depression. In addition, the available published information can be considered as
incomplete due to publication bias favouring positive trials over failed or negative
studies [12, 13], and sponsor bias may not only influence publication strategies, but
already outcomes of studies [14]. Finally, the developmental process of guidelines
can be influenced by financial interests and bias of those compiling them. Cosgrove
et al. reported that 90% of the authors of three major American clinical practice
guidelines in psychiatry had financial ties to companies that manufacture drugs
which were explicitly or implicitly identified in the guidelines as recommended
therapies for the respective mental illnesses. However, none of the financial associa-
tions of the authors were disclosed in the guidelines [15]. As a result of the public
discussion , the update of the APA guidelines, originally planned for 2007/2008 has
been considerably delayed and has not been published yet at the time this chapter
was written (July 2012).

BD guidelines face additional challenges. The fast majority of methodologically
well designed studies are sponsored by pharmaceutical companies and serve to answer
a hypothesis relevant for licensing purposes, but not necessarily of clinical interest
for everyday practice. Detailed analyses on response patterns to various treatments
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are not available: response may be delayed for some medication that need titration or
are used in lower dosages [16] but this will not be captured especially in short term
studies. The nature of these RCTs also implies that they look into a population as
homogenous as possible; most RCTs are therefore conducted solely in Bipolar I
patients. Even within this restricted group, only a small minority will be accepted and
randomized in RCTs. For example, Licht [17] reported that only about 10% of
screened manic patients enter an RCT, with the fast majority failing exclusion criteria
as comorbidities, episode frequency or ability to consent. Moderately or severely ill
manic patients, with impaired insight and lack of cooperativeness may not be selected
to participate in the RCT and, consequently, the discrepancies between highly
selected patients and patients seen in clinical practice are particularly broad in mania.
All these factors lead to a poor generalisability of the results. The fact that these
RCTs are conducted for licensing purposes also prioritizes monotherapy studies; com-
bination treatment studies are considered as secondary.

To overcome limits in generalisability of study results, the implementation of
large, well-designed, randomized, open studies on naturalistic populations with
adequate duration, using broader inclusion criteria and improving evaluation of the
outcome, has been suggested by numerous experts in BD [16, 18]. These naturalistic
trials should also account for combination treatments as, for example, EMBLEM, a
large multinational mania and maintenance study, recently did [19].

Clinician’s attitude towards guidelines appears to differ across cultures. In a
recent survey, 64.1% of US psychiatrists stated that they make regularly use of
guidelines for treatment decisions. Of those who did not use bipolar guidelines,
the most frequently cited reason given by respondents (20.1%) was that such
guidelines do not address particular features of their clinical populations [10].
A UK study published by Streeruwitz in 2007 (the year after the updated NICE
guidelines for BD had been published) found that prescribing was generally in
accord with published guidelines. Within the first 24 h of treatment of acute mania,
monotherapy with a second generation antipsychotic was the favoured treatment;
whereas at discharge, combination treatment (a mood stabilizer and a second
generation antipsychotic) predominated [20]. Contrasting the use of guidelines by
Anglo-American psychiatrists, one recent survey of bipolar treatment practice
conducted in France found that only 1/3 of younger psychiatrists stated that they
follow guidelines; however, 41% of all psychiatrists cited ‘personal experience’ as
the key driver of medication choice, and this was especially prominent in the group
of older clinicians [11].

14.3 BD Guidelines Under Review

For this review of the role of polypharmacy in BD guidelines, we selected three
guidelines which have been updated more recently and appear to have some interna-
tional acceptance: The World Federation of Societies of Biological Psychiatry (WFSBP)
guideline (for mania: [16], for bipolar depression: [21], for maintenance: [22]),
the Canadian Network for Mood and Anxiety Treatments (CANMAT) and the
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International Society for Bipolar Disorders (ISBD) guideline [23], and the British
Association for Psychopharmacology (BAP) guidance [24] .

All these guidelines have been developed by expert teams; whereas the WFSBP
and CANMAT/ISBD guidelines are mainly compiled by psychiatrists, the BAP
guideline also included input from psychologist, health care decision makers,
and service users. All guidelines were created without any financial support from
pharmaceutical companies and experts of the task force were selected according to
their expertise. All guidelines were based on an extensive literature search and data
were extracted from standard mental health related bibliographic databases.
Inclusion criteria of literature data vary across the different guidelines depending
also on their date of publication: the CANMAT/ISBD guideline includes data
published up to 2007, the WFESBP guidelines are based on evidence published up
to approximately 6 months before the publication of the respective issue. The BAP
guideline does not specify the inclusion date of literature: they are based on an initial
expert meeting held on 18th May 2007 followed by a literature search. Whereas
the WESBP guideline structures their recommendations according to medication, the
BAP and CANMAT guideline follow different clinical scenarios for the different
treatment phases, developing stepwise treatment algorithms.

14.4 Combination Treatment of Acute Mania

Although the structure of the guidelines is heterogeneous they all agree that the
treatment of manic/hypomanic and mixed episodes should generally be initiated
with a medication such as lithium (Li), valproate (VPA) or atypical antipsychotics
(AAP), including aripiprazole, olanzapine, quetiapine, risperidone, ziprasidone and
asenapine (only in WFSBP) as monotherapy (see Table 14.1). All guidelines agree
on stopping ongoing antidepressant medication during mania.

The evidence for the different combination treatments is extensively discussed in
Chapter nine of this book. For safety and practicability issues, monotherapy is
favoured as first line approach in the WFSBP and BAP guideline. Combination
therapy including Li or VPA with an AAP is suggested usually as second-line choice
in the WFSBP and BAP guideline, but can be considered for severe mania as first
line choice in the BAP guideline. In the WFSBP guidance, combination treatment is
recommended as a subsequent step when another first line medication (second
option) failed. Different from the other two guidelines, the CANMAT guideline lists
some combination treatments alongside with monotherapies as first choice anti-
manic treatment, specifically Li or VPA combined with different AAP. They do
not link the choice of combination treatment explicitly to the severity or a special
subtype of mania. Table 14.2 summarizes the positioning of combination treatments
within the three guidelines.

These guideline recommendations are, as expected, quite in contrast with clinical
practice, where most patients are treated with combinations of two or more antimanic
agents due to illness complexity, comorbidity, lack of adherence, side effects or
clinician’s choice [3, 25, 26].



280 H. Grunze

Table 14.1 Guideline recommendations for the treatment of acute mania

WFESBP CANMAT/ISBD BAP
First line Monotherapy: Monotherapy: Not on AM:
Li, VPA , AAPs Li, VPA, AAPs (ARP, OLZ, If severe Mania:
(ARP, RISP, ZIP) QTP, QTP xr, RSP, ZIP) AAPs, VPA.
Combination: Li/VPA + HAL/  If mild—-mod Mania:
RISP/QTP/OLZ/ARP Li, CBZ
If severly agitated im ARP, im  On AM: AM + AAPs
OLZ. Optimization of
doses
Second line  Best evidence: AAPs: CBZ, ASN, PLP, ECT, Li + Li/VPA + AAP, CLZ,
OLZ, QTP, ASN, VPA, LI/VPA + ASN; ECT
CBZ, HAL
Combination: Li/VPA + Others: HAL, CLP, Li/VPA +
AAPs HAL, Li + CBZ, CLZ, OXC,
tamoxifen
Less evidence:
CLZ, AMS, PLP,
ZOT; OXC, PHT, Li +
VPA, ECT

Levetiracetam. zosin-
amide, retigabine

AD antidepressant, AM antimanic agent, AMS amisulpiride, AP antipsychotic, AAP atypical antipsy-
chotic, ARP aripiprazole, ASN asenapine, CBZ carbamazepine, CLZ clozapine, ECT electroconvulsive
therapy, HAL haloperidol, im intramuscular, Li lithium, MAO-I monoaminooxidase inhibitor, MDF
Modafinil, N-Acys N-acetyl cysteine, OFC olanzapine—fluoxetine combination, OLZ olanzapine,
Om-3FA + omega 3 fatty acids, OXC oxcarbamazepine; PHT phenytoin, PLP paliperidone, PRX
pramipexole, QTP quetiapine, QTP ** quetiapine extended release formulation, RISP risperidone,
RISP LAI risperidone long-acting injectible, SSRI selective serotonin reuptake inhibitor, 7CA tricyclic
antidepressant, TPR topiramate, VPA valproate (the generic term of “valproate”, which includes sodium
valproate, valproic acid and valproate semisodium), VLX venlafaxine, ZOT zotepine, ZIP ziprasidone,
On AM patient on treatment with antimanic medication, Not on AM patient not on treatment with
antimanic medication

14.5 Combination Treatment of Bipolar Depression

A recent study by Haeberle et al. [4] describes prescription habits for bipolar depres-
sion in routine inpatient settings between 1994 and 2009. These data were generated
from a large European multicenter study (AMSP). Within the period from 1994 to
2009, 85% of all hospitalized patients treated for bipolar depression received more
than one class of psychotropic substances. Of the different substances, 74% of all
patients received antidepressants, 55% antipsychotics, 48% anticonvulsants and
33% Li in combination therapy, i.e. in combination with other drugs of these four
drug classes. Monotherapy had a low prevalence (about 15% of the patients) and
showed a decreasing trend. Interestingly, quetiapine and lamotrigine which are rec-
ommended in guidelines as monotherapy were mostly administered as combination
therapy, but very rarely as monotherapy (0.6 and 0.3%, respectively).
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More recently, there has also been a growing interest in RCTs examining the
treatment of bipolar depression which constitute the scientific base of evidence
based medicine guidelines. Besides the WFSBP, CANMAT and BAP guidance,
other consensus guidelines focusing specifically on bipolar depression have been
developed, namely, the ECNP Consensus Meeting on Bipolar depression [27] and
the International Consensus Group on the Evidence-Based Pharmacologic Treatment
of Bipolar I and I Depression [28].

All of the recent guidelines acknowledge the role of quetiapine as the only
medication which has shown efficacy both in monotherapy and combination with
lithium or valproate in several RCTs in bipolar depression. The role of lamotrigine,
however, differs slightly between guidelines: it is recommended on an equal level to
quetiapine in the BAP and CANMAT; however, although recommended, the weak
evidence is explicitly mentioned only in the WFSBP guidelines. In addition,
CANMAT and WFSBP mention also Li or Valproate (VPA) monotherapy as another
first line option. Different to mania, however, all three guidelines argue in favour of
different combination treatments. In severe depression, the use of an antidepressant
(preferably an SSRI or Bupropion) together with an antimanic agent (AM) is
endorsed. In addition, CANMAT recommends to combine LI with VPA, whereas
the WFSBP guideline favour the combination of lamotrigine and Li based on a
study which was published after the CANMAT and BAP guidelines came out
[29]. Other combination strategies backed up by either of these guidelines include
Modafinil + AM, pramipexole + AM, Omega three fatty acids + AM, N-acetyl
cysteine + AM, topiramate + AM, riluzole + AM, and different antidepressants
(MAO-I, Venlafaxine , tricyclics) + AM. In part, this cornucopia of different combi-
nations may resemble the relative absence of well established evidence for specific
treatments; however, it may also hint towards the greater challenge of successfully
treating bipolar depression compared to mania [30]. Table 14.3 summarizes recom-
mendations of the three guidelines.

14.6 Maintenance Combination Treatment

A general principle of most guidelines is to continue any successful acute treatment
for maintenance, and this may include various combinations effective during the
acute episode. This practice differs from what has been recommended not too long
ago when acute treatment and prophylaxis were strictly divided, and establishing
patients on monotherapies (mostly lithium) for prophylactic purposes was con-
sidered best clinical practice. Since then, a persistent pattern in RCT has merged
demonstrating that “what gets you well, keeps you well”. Thus, complex medication
regimens are nowadays well accepted for long-term treatment, as long as tolerability
or safety issues do not limit their extended use. And as matter of fact, monotherapy
is not any more the rule, but the exception in BD maintenance treatment [25, 31, 32].



283

14 The Role of Polypharmacy in Bipolar Disorder Treatment Guidelines

aurxeje[uaA X7A ‘(wnipostwas djeoidiea pue proe droxdfea ‘oeordiea
WNIpos sapnjoul yorym ‘ reoldlea,, Jo o) oouad o) areoidiea ygA ‘orewrerido) y4 7 Guessardopnue d1[o4ow) v 1031qryul oye1dnal uruojoas 9A199[os
nISS ‘ourdenanb g7 ‘oroxadrwrerd xyg ‘sproe Anej ¢ eSowo y7c-ui ‘duidezue[o 770 ‘QuIa)SAd [K1008-N SAOy-N ‘I0IIQIYUI SEPIXOOUTWROUOW J-OVIA
‘wnnp 17 ‘Aderay) earsnauod0ond9[R 7Hg ‘eurdozewreqres zgH ‘onoydisdnue [eordAie gyy ‘onoyoksdnue gy ‘queSe omewnue pyy ‘yuessairdopnue gy

Ad.L 2Aanoun(pe ‘o[ozn[u

sandunfpe ‘yi¢-wQ aanounfpy ‘DI + [YSS LDd ‘sK0y-N 10 V¢-wQ

+ 749D /VAA/NT VOL + dVV /VAA/'T LOF ‘OPILWESIUOZ [O}ISOU YIIA IO3050)

TOVIN + I'T “XTA + dAQ/!T “X¥d + 1T 29D AV YO SAV/VAA/IT + AAIN "seuo

+ 17 °Z710 “ZdD S1YI0 ‘DLT + VAA/NT TISS ~IULIOY PIOIY) JO I YHA UOHEIUSWSNY
104 ‘SYDLL ‘se1391ens uonejuawsny + dLO/VdAA uaunean aurf 3s| jo uonezrundQ ‘Juauean auiy )| jo uonezrundo aul[ pug

SV -‘elueua JO %HoumE ou J

"VdA ‘DL ‘T 010498 $89] (dV ‘dAA uordoxdng + VdA/IT ‘VdA + 'T TISS VdA TT1+9DL1

TD AV + SIYSS ‘VdA 11 °DLT dLO + 7710 TISS + VAT “ ux dLO dLO ‘DI 1 ‘DL Z10 D40 dLO pe ‘d1O aury Is|
dvd A9dSI/LYINNVD dSdm

uorssaidop 1ejodiq Jo JuawIEaI) A} J0J SUOHEPUSLITLOIAI AUI[APIND  €'H] qEL



284 H. Grunze

The acceptance of combination treatments as a primary choice appears to be
more recognised in the WFSB and CANMAT guidelines, where several combi-
nations are mentioned as first and second choice treatments alongside with
monotherapies. These evidence-based combinations consist of an AAP and Li
or VPA. The long-term use of ADs together with an AM is backed up by the
WESBP guidelines, but with less support (recommendation grade 4). Different
from WEFSBP and CANMAT/ISBD, the BAP guidelines follow a more tradi-
tional approach and consider long-term combination treatments only when first
and second choice monotherapies have failed. Table 14.4 summarizes the treat-
ment recommendations of WFSBP, CANMAT/ISBD and BAP for BD mainte-
nance treatment.

In conclusion, there appears to be some uncertainty about the optimal long-term
treatment. No RCTs and only few naturalistic trials beyond 2 years duration exist,
and the impact of complex medication regimens on long-term physical health issues
is poorly researched. In addition, not only efficacy and tolerability, but other factors
such as the impact on suicide risk, cognition and quality of life become of additional
importance when tailoring long-term treatment.

14.7 Conclusions and Future Directions

Combinations treatments of BD are part of recommendations in the consulted
guideline (WFSP, CANMAT, BAP), more frequent in bipolar depression than in
mania or maintenance. The positioning of polypharmacy in mania differs among
guidelines and, in part, depends on the severity of mania. For long-term treatment,
WESBP and CANMAT appear to be more liberal with the use of polypharmacy than
the BAP guideline. But given the intrinsic limitations of guidelines, especially their
sole scope on efficacy and their low representativeness of clinical samples, it is not
surprising that the use of polypharmacy in clinical settings has little in common
with what guidelines recommend. Clinical reality is unlikely to change, so in order
to bridge this gap guidelines need to adapt. A first step could be the acceptance of
pragmatic and representative real world studies, such as EMBLEM [33] or the
BALANCE study [34] as equally valid evidence as RCTs. Of note, the BALANCE
study demonstrated that, contrary to the outcome of most RCT where combination
treatment was more efficacious than monotherapy, Li + VPA combination is not
better than just Li monotherapy. It would be an innovative approach to identify in a
first step what combination treatments are favored by clinicians in (sub) group of
BD patients, and then test their efficacy in a pragmatic study against evidence based
comparators.
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Appendix 1. Annotated Bibliography
on Polypharmacy

Rena Kurs

Abstract Treatment resistance in schizophrenia and other mental disorders often
challenges guideline-recommended monotherapy. Antipsychotic polypharmacy is
thus increasingly encountered in clinical practice, and surveys of prescribing in
psychiatric services internationally have identified the relatively frequent and
consistent use of combined psychotropic medications, usually for people with
established psychotic disorders. To date there are no clear cut acknowledged
evidenced based clinical practice guidelines for the use of psychotropic polypharmacy.
The following annotated bibliography is a collection of representative publications
on this controversial subject. The articles presented were chosen based on timeliness,
and generalizability. They will be of interest to clinicians, multidisciplinary care-
givers, and families of patients treated with psychotropic medications. There are
links to the full text of open access publications, and to abstracts of articles available
for purchase or to subscribers of the specific journals. For convenience sake, the
publications have been divided into the following sections: General polypharmacy
reviews and guidelines, Pediatric polypharmacy, and Disease specific polypharmacy.
The last section includes links to various clinical practice guidelines for psychiatric
disorders.
Publications appear in descending order of year of publication
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General Polypharmacy Reviews and Guidelines

Antipsychotic Polypharmacy: Update and Guidelines for Practice
Rajiv Tandon

An evaluation of the appropriateness of the many rationales for antipsychotic
combinations with a brief outline of recommendations for the role of polypharmacy
in antipsychotic therapy.

http://medicaidmentalhealth.org/files/Guidelines/Antipsychotic%20
Polypharmacy%20Update%20and%20Guidelines%20for%20
Practice2012011708263376.pdf (Full text).

Polypharmacy with antipsychotics, antidepressants, or benzodiazepines and
mortality in schizophrenia.

Tiihonen J, Suokas JT, Suvisaari JM, Haukka J, Korhonen P. Archives of General
Psychiatry. 2012 May;69(5):476-83.

The authors investigated whether the use of benzodiazepines, antidepressants, or
multiple concomitant antipsychotics is associated with increased mortality among
patients with schizophrenia

http://www.ncbi.nlm.nih.gov/pubmed/22566579 (Abstract)

Antipsychotic polypharmacy: review of mechanisms, mortality and
management
Julie LanganPolash Shajahan The Psychiatrist (2010) 34: 58-62

In this review the authors consider the reasons behind antipsychotic polyphar-
macy and the patterns of its use. They consider the evidence of effectiveness of
combined therapy v. monotherapy and the rationale behind the potentially beneficial
combinations that are used. The potential dangers of antipsychotic polypharmacy
are also discussed and the limited research regarding switching from polypharmacy
to monotherapy is reviewed. Some provisional recommendations regarding antipsy-
chotic polypharmacy are proposed.http://pb.rcpsych.org/content/34/2/58.full (Full
text).

Polypharmacy or medication washout: an old tool revisited

Hoffman DA, Schiller M, Greenblatt JM Iosifescu D
The authors discuss the role of washout, and whether it can help physicians select

appropriate polypharmacy more effectively and safely, if necessary.
Neuropsychiatric Disease and Treatment 2011:7 639-648
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3215520/pdf/ndt-7-639.pdf (Full text)

Psychiatric Polypharmacy: Identifying Risks and Seeking Solutions
The Joint Commission Perspectives on Patient Safety, November 2008, Volume 8,
Issue 11
Copyright 2008 Joint Commission on Accreditation of Healthcare Organization
Discusses four types of polypharmacy: same-class polypharmacy, multiclass
polypharmacy, adjunctive polypharmacy, augmentation.
http://ebookbrowse.com/polypharmacy-pdf-d98995356 (Full text)


http://medicaidmentalhealth.org/files/Guidelines/Antipsychotic%20Polypharmacy%20Update%20and%20Guidelines%20for%20Practice2012011708263376.pdf
http://medicaidmentalhealth.org/files/Guidelines/Antipsychotic%20Polypharmacy%20Update%20and%20Guidelines%20for%20Practice2012011708263376.pdf
http://medicaidmentalhealth.org/files/Guidelines/Antipsychotic%20Polypharmacy%20Update%20and%20Guidelines%20for%20Practice2012011708263376.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22566579
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3215520/pdf/ndt-7-639.pdf
http://ebookbrowse.com/polypharmacy-pdf-d98995356
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Quality Concerns in Psychotropic Prescribing: Reducing Psychotropic
Polypharmacy

Reference Guide

New York State Office of Mental Health

In 2007, the NYS Office of Mental Health convened a Scientific Advisory
Committee of national experts in psychopharmacology. Six workgroups (schizophrenia,
depression, bipolar disorder, older adults, youth, and women) identified approximately
80 quality concerns in psychotropic prescribing that are common, costly, and
measurable. This clinical module provides information on the quality domain of
polypharmacy, including an overview of the evidence base and definitions of each
indicator.

http://www.omh.ny.gov/omhweb/psyckes_medicaid/quality_concerns/reference_
guide/polypharmacy.pdf (Full text)

A Critical Review of A typical Antipsychotic Utilization: Comparing Monotherapy
with Polypharmacy and Augmentation
S.M. Stahl, M.M. Grady Current Medicinal Chemistry, 2004, 11, 313-327

This article reviews evidence for the increasingly common means of treating
schizophrenia and psychosis, with particular emphasis on polypharmacy and
augmentation.

http://www.nascos.org/library_files/Atypicals%20Review.pdf (Full text).

Polypharmacy in Psychiatry
S. Nassir Ghaemi New York, NY: Dekker; 2002, 346 pages.

This practical reference book examines the advantages and disadvantages of
polypharmacy in psychiatry, and provides up-to-date clinical guidelines on the
appropriate use of combinations of pharmacological therapy in major psychiatric
disorders-including multidisciplinary approaches to treatment. The book consoli-
dates available and current material on polypharmacy and psychiatry into one
comprehensive volume. Polypharmacy in Psychiatry also discusses the use of
alternative and herbal medications psychosocial aspects of polypharmacy the
psychology of polypharmacy cultural components of polypharmacy historical
background

http://books.google.co.il/books?id=TthecnM 15¢c0sC&printsec=frontcover&hl=i
w&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false (Excerpts from
google books)

Decision Making in Psychopharmacology: Pocketbook
Siegfried Kasper, Joseph Zohar, Dan J. Stein

Martin Dunitz, Oct 10, 2002—112 pages

Rather than providing treatment guidelines this book highlights the different
available avenues of treatment for mental disorders. Decision Making in
Psychopharmacology is intended to stimulate discussion and clear thinking about
the evaluative process.

http://books.google.co.il/books/about/Decision_Making_in_Psychophar-
macology_Po.html?id=cvqSINZCI_QCé&redir_esc=y


http://www.omh.ny.gov/omhweb/psyckes_medicaid/quality_concerns/reference_guide/polypharmacy.pdf
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http://www.nascos.org/library_files/Atypicals%20Review.pdf
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http://books.google.co.il/books/about/Decision_Making_in_Psychopharmacology_Po.html?id=cvq5lNZCI_QC&redir_esc=y
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NASMHPD Medical Directors’ Technical Report on Psychiatric Polypharmacy
Approved by the NASMHPD Medical Directors Council October 9, 2001, for
distribution to the NASMHPD Membership

This report is the seventh in a continuing series of reports initiated by the Medical
Directors Council of the National Association of State Mental Health Program
Directors (NASMHPD) (Alexandria, Virginia, USA).

The purpose of this report is to review information on the use of polypharmacy,
to outline guidelines for the use of polypharmacy, and to make recommendations
that decrease the inappropriate use of multiple psychiatric medications in patients
with psychiatric illness.

http://www.nasmhpd.org/docs/publications/archiveDocs/2001/Polypharmacy.
PDF (Full text).

Polypharmacy: When is it rational?
Sheldon H. Preskorn Journal of Practical Psychiatry and Behavioral Health, July
1995, 92-98
Though published in 1995, this is a landmark paper in which the author discusses
when it makes sense to consider using more than one medication to treat a single
condition. He gives a brief history of the use of polypharmacy in psychiatry and
discusses how new discoveries in psychotropic drug development are making
polypharmacy an increasingly important topic. The author then presents a list of ten
criteria to guide the rational use of psychotropic polypharmacy and explains each in
detail with examples drawn from clinical practice.
http://www.preskorn.com/columns/9507.html (Full text).

Pediatric Polypharmacy

The definition and prevalence of pediatric psychotropic polypharmacy
Chen H, Patel A, Sherer J, Aparasu R

Psychiatric Services. 2011 Dec;62(12):1450-5.

Using increasingly stringent criteria, this study evaluated the prevalence of psy-
chotropic polypharmacy among children on the basis of duration of overlap between
two or more psychotropic medications.

http://www.ncbi.nlm.nih.gov/pubmed/22193792 (Abstract)

Antipsychotic polypharmacy in the treatment of children and adolescents in
the fee-for-service component of a large state Medicaid program.
Constantine RJ, Boaz T, Tandon R.

Clinical Therapeutics 2010;32(5):949-59.

The aims of this study were to quantify and describe antipsychotic polypharmacy
use among patients aged 612 years (children) and 13—17 years (adolescents) and to
identify the characteristics of polypharmacy recipients.

http://www.ncbi.nlm.nih.gov/pubmed/20685503


http://www.nasmhpd.org/docs/publications/archiveDocs/2001/Polypharmacy.PDF
http://www.nasmhpd.org/docs/publications/archiveDocs/2001/Polypharmacy.PDF
http://www.preskorn.com/columns/9507.html
http://www.ncbi.nlm.nih.gov/pubmed/22193792
http://www.ncbi.nlm.nih.gov/pubmed/20685503
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Predictors of polypharmacy and off-label prescribing of psychotropic
medications: A national survey of child psychiatrists
Marcia Kearns

Thesis — Master of Arts 2011, University of Missouri

Anational survey of child psychiatrists to examine typical prescribing practices
for children with anxiety, depression, and disruptive behavior disorders from a
social judgment theory perspective. The author examined the extent to which polyp-
harmacy and off-label prescribing occur in routine practice and the degree to which
child characteristics, child psychiatrist characteristics, and medication availability
may influence these prescribing practices.

https://mospace.umsystem.edu/xmlui/bitstream/handle/10355/11178/research.
pdf.pdf?sequence=3 (Full text)

National trends in child and adolescent psychotropic polypharmacy in office-
based practice, 1996-2007.
Comer JS, Olfson M, Mojtabai R.

Journal of the American Academy of Child & Adolescent Psychiatry.
2010,49(10):1001-10.

Analysis of the annual data from the 1996-2007 National Ambulatory Medical
Care Surveys that examined patterns and trends in multi-class psychotropic treat-
ment within a nationally representative sample of 3466 child and adolescent visits
to office-based physicians in which a psychotropic medication was prescribed.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2952543/ (Abstract)

Pediatric Psychotropic Polypharmacy
Zonfrillo MR, Penn JV, Leonard HL. Psychiatry (Edgmont (Pa.: Township) 2005
Aug;2(8):14-9.
A literature review of relevant articles pertaining to polypharmacy using the Pub Med
database from 1994 through April 2004 for pediatric populations under 18 years old.
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3000211/ (Abstract)

Disease Specific Polypharmacy

Depression

Medication Augmentation after the Failure of SSRIs for Depression
Madhukar H. Trivedi, Maurizio Fava, Stephen R. Wisniewski, Michael E. Thase,
Frederick Quitkin, Diane Warden, Louise Ritz, Andrew A. Nierenberg, Barry D.
Lebowitz, Melanie M. Biggs, James F. Luther, Kathy Shores-Wilson,

A. John Rush, for the STAR*D Study Team New England Journal of Medicine
2006,354:1243-52.

This study might be considered a “real-world” trial of the augmentation of an
SSRI—<citalopram—with sustained-release bupropion or buspirone after a consistent,


https://mospace.umsystem.edu/xmlui/bitstream/handle/10355/11178/research.pdf.pdf?sequence=3
https://mospace.umsystem.edu/xmlui/bitstream/handle/10355/11178/research.pdf.pdf?sequence=3
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2952543/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3000211/

294 Appendix 1. Annotated Bibliography on Polypharmacy

well-implemented trial of citalopram was performed. Remission rates in this trial were
similar to thosefound in most previous uncontrolled trials of augmentation of SSRIs,
which have typically been conducted in research clinics and have involved symptomatic
volunteers with nonchronic depression and few general medical and psychiatric coexist-
ing illnesses. Remission rates in this trial should be generalizable to most outpatients
with nonpsychotic major depressive disorder who are seen in both primary and psychi-
atric settings and who have not had adequate benefit with the use of an SSRI alone.
http://www.nejm.org/doi/pdf/10.1056/NEJMo0a052964 (Full text).

Schizophrenia

Polypharmacy with antipsychotics, antidepressants, or benzodiazepines and
mortality in schizophrenia.
Tiihonen J, Suokas JT, Suvisaari JM, Haukka J, Korhonen P.

Archives of General Psychiatry. 2012;69(5):476-83.

In a registry based linkage study, the authors investigated if the use of benzodi-
azepines, antidepressants, or multiple concomitant antipsychotics is associated with
increased mortality among patients with schizophrenia.

They linked national databases of mortality and medication prescriptions among
a complete nationwide cohort of 2588 patients hospitalized in Finland for the first
time with a diagnosis of schizophrenia between January 1, 2000, and December 31,
2007. Hazard ratios (HRs) were computed for all-cause mortality during the use of
antipsychotics, antidepressants, or benzodiazepines in outpatient care,

http://archpsyc.jamanetwork.com/article.aspx?articleid=1151489 (Abstract)

Treatment-resistant Schizophrenia: Evidence-based Strategies.
Englisch S., Zink M. Mens Sana Monographs 2012;10:20-32.

The authors report on findings of frequent use of polypharmacy in treatment-refrac-
tory cases, addressing psychotic positive, negative and cognitive symptoms, treatment-
emergent side effects caused by antipsychotics and comorbid depressive or
obsessive-compulsive symptoms.

http://www.msmonographs.org/article.asp?issn=0973-1229;year=2012;volume
=10;issue=1;spage=20;epage=32;aulast=Englisch (Full text).

Effects of polypharmacy on outcome in patients with schizophrenia in routine
psychiatric treatment.

Liangle G, Steinert T, Weiser P, Schepp W, Jaeger S, Pfiffner C, Frasch K, Eschweiler
GW, Messer T, Croissant D, Becker T, Kilian R.

Acta Psychiatrica Scandinavica. 2012;125(5):372-81.

The authors evaluated the effects of different types of psychotropic polypharmacy
on clinical outcomes and quality of life (QOL) in patients with schizophrenia and
schizoaffective disorder in routine care.

http://www.ncbi.nlm.nih.gov/pubmed/22321029 (Abstract)


http://www.nejm.org/doi/pdf/10.1056/NEJMoa052964
http://archpsyc.jamanetwork.com/article.aspx?articleid=1151489
http://www.msmonographs.org/article.asp?issn=0973-1229;year=2012;volume=10;issue=1;spage=20;epage=32;aulast=Englisch
http://www.msmonographs.org/article.asp?issn=0973-1229;year=2012;volume=10;issue=1;spage=20;epage=32;aulast=Englisch
http://www.ncbi.nlm.nih.gov/pubmed/22321029
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Antipsychotic Polypharmacy in Schizophrenia: Benefits and Risks
Barnes, Thomas R.E.; Paton, Carol CNS Drugs: 2011; 25(5) 383-399
This review addresses the clinical trial data and other evidence for the following
pharmacological approaches: the addition of a second antipsychotic to boost therapeutic
response, the use of as-required antipsychotic medication (mainly to treat disturbed
behaviour), gradual cross-titration while switching from one antipsychotic to another,
and augmentation of clozapine with a second antipsychotic where the illness has failed
to respond adequately to an optimized trial of clozapine. Also reviewed are examples of
systematic, practice-based interventions designed to reduce the prevalence of antipsy-
chotic polypharmacy, most of which have met with only modest success.
http://adisonline.com/cnsdrugs/Abstract/2011/25050/Antipsychotic_
Polypharmacy_in_Schizophrenia_.3.aspx (Abstract)

Antipsychotic polypharmacy in the treatment of schizophrenia—a health tech-
nology assessment
Baandrup L, Lublin H, Nordentoft M, Peacock L, Srensen J, Andersen SE, Glenthj B

Copenhagen: National Board of Health, Danish Centre of Health Technology
Assessment (DACEHTA), 201 1.

Health Technology Assessment—funded projects 2011; 11(1)

Language: English summary of the full report in Danish

Version date: January 25 2011

This health technology assessment explored how antipsychotic polypharmacy may
be reduced by intervention methods and organisational changes. The report is
directed at decision-makers at the level of the management board of regions and
mental health centres. This report only discusses antipsychotic polypharmacy in the
context of schizophrenia spectrum disorders, because the principles of treatment regard-
ing other psychiatric disorders, e.g. bipolar affective disorder, differ substantially.

http://www.sst.dk/publ/Publ2011/MTV/Polyfarmaci/polyfarmaciMTVsummary.
pdf (Full text)

Combination and augmentation strategies in treatment-resistant schizophrenia
Susanne Englisch, Mathias Zink

Drug Discovery Today: Therapeutic Strategies Vol.8 (1-2) 2011, 17-23

This review discusses risks, benefits and levels of evidence of combination
strategies involving multiple psychotropic substances, with a focus on their clinical
relevance.

http://www.sciencedirect.com/science/article/pii/S1740677311000313
(Abstract)

Polypharmacy in schizophrenia
Zink M, Englisch S, Meyer-Lindenberg A.

Current Opinion in Psychiatry. 2010;23(2):103-11.

This review summarizes the current state of evidence of combined antipsychotic
treatment strategies and the augmentation of antipsychotics with mood stabilizers,
antidepressants and experimental substances. http://www.ncbi.nlm.nih.gov/
pubmed?term=Curr%200pin%20Psychiatry%20AND %20Polypharmacy %20
in%20schizophrenia. %20AND%?20Zink%20M (Abstract)


http://adisonline.com/cnsdrugs/Abstract/2011/25050/Antipsychotic_Polypharmacy_in_Schizophrenia_.3.aspx
http://adisonline.com/cnsdrugs/Abstract/2011/25050/Antipsychotic_Polypharmacy_in_Schizophrenia_.3.aspx
http://www.sst.dk/publ/Publ2011/MTV/Polyfarmaci/polyfarmaciMTVsummary.pdf
http://www.sst.dk/publ/Publ2011/MTV/Polyfarmaci/polyfarmaciMTVsummary.pdf
http://www.sciencedirect.com/science/article/pii/S1740677311000313
http://www.ncbi.nlm.nih.gov/pubmed?term=Curr%20Opin%20Psychiatry%20AND%20Polypharmacy%20in%20schizophrenia.%20AND%20Zink%20M
http://www.ncbi.nlm.nih.gov/pubmed?term=Curr%20Opin%20Psychiatry%20AND%20Polypharmacy%20in%20schizophrenia.%20AND%20Zink%20M
http://www.ncbi.nlm.nih.gov/pubmed?term=Curr%20Opin%20Psychiatry%20AND%20Polypharmacy%20in%20schizophrenia.%20AND%20Zink%20M
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Antipsychotic combinations vs monotherapy in schizophrenia: a meta-analysis of
randomized controlled trials.
Correll CU, Rummel-Kluge C, Corves C, Kane JM, Leucht S.

Schizophrenia Bulletin 2009 Mar;35(2):443-57.

This paper reports on the evaluation of therapeutic and adverse effects of
antipsychotic cotreatment vs monotherapy in schizophrenia, based on Cochrane
Schizophrenia Group register and hand searches of relevant journals/conference
proceedings. Study Selection included randomized controlled trials comparing
antipsychotic monotherapy to cotreatment with a second antipsychotic. The authors
concluded that in certain clinical situations, antipsychotic cotreatment may be
superior to monotherapy. However, the database is subject to possible publication
bias and was too heterogeneous to derive firm clinical recommendations, underscoring
the need for future research.

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2659301/pdf/sbn018.pdf  (Full
text)

Antipsychotic monotherapy and polypharmacy in the naturalistic treatment of
schizophrenia with atypical antipsychotics
Douglas Faries, Haya Ascher-Svanum, Baojin Zhu, Christoph Correll, John Kane
BMC Psychiatry 2005, 5:26 doi:10.1186/1471-244X-5-26
This study assessed the annual rate and duration of antipsychotic monotherapy
and its inverse, antipsychotic polypharmacy, among schizophrenia patients initiated
on commonly used atypical antipsychotic medications. The authors concluded that
despite guidelines recommending the use of polypharmacy only as a last resort, the
use of antipsychotic polypharmacy for prolonged periods is very common during
the treatment of schizophrenia patients in usual care settings. Reasons for and the
impact of the predominant use of polypharmacy will require further study.
http://www.biomedcentral.com/1471-244X/5/26 (Full text).

Validation of Polypharmacy Process Measures in Inpatient Schizophrenia Care
Birgit Janssen, Stefan Weinmann, Mathias Berger, Wolfgang Qaebel Schizo-phrenia
Bulletin, Vol. 30, No. 4, 2004 1023-1033

As part of a comprehensive quality management program, the authors prospec-
tively evaluated two schizophrenia polypharmacy performance measures in a cohort
of 1,075 consecutively recruited individuals with schizophrenia in seven psychiatric
hospitals. The results show the strengths and limits of polypharmacy performance
measures to compare clinical practice in inpatient schizophrenia care and to detect
possible treatment problems.

http://schizophreniabulletin.oxfordjournals.org/content/30/4/1023.full.pdf (Full
text)
Polypharmacy in patients with schizophrenia.
McCue RE, Waheed R, Urcuyo L. Journal of Clinical Psychiatry. 2003
Sep;64(9):984-9.

The objective of this report was to describe the changes in prescription practices
with psychotropic medications for patients diagnosed with schizophrenia in 1995
and 2000. No patients were discharged on treatment with more than 1 antipsychotic


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2659301/pdf/sbn018.pdf
http://www.biomedcentral.com/1471-244X/5/26
http://schizophreniabulletin.oxfordjournals.org/content/30/4/1023.full.pdf
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in 1995, whereas in 2000, 15.9% of patients were. Results of increased used of
polypharmacy are discussed.
http://www.ncbi.nlm.nih.gov/pubmed/14628972 (Abstract)

General Practice Guidelines

Handbook of Schizophrenia Spectrum Disorders, Volume III:

Therapeutic Approaches, Comorbidity, and Outcomes
Michael S. Ritsner (Editor), Springer, 2011, 462 p.

This collection of monographs by eminent investigators reviews recent research
regarding the origins, onset, course, and outcome of schizophrenia spectrum disor-
ders. The book provides an up-to-date overview of the rapid advances made in the
clinical and basic science studies supporting our understanding of the relationship
between cerebral processes and clinical, cognitive and other presentations of the
schizophrenia spectrum disorders. In addition, this book aims to monitor important
research developments, relevant to the treatment and rehabilitation of patients.

http://www.springer.com/biomed/neuroscience/book/978-94-007-0833-4

Royal Australian and New Zealand College of Psychiatrists Clinical Practice
Guidelines

The Australian and New Zealand versions of RANZCP’s Consumer and Carer
Clinical Practice Guidelines are free of charge to download, using the links on the
webpage. These booklets are a valuable resource to support consumers, their carers,
families and friends in learning more about mental illness and the treatments that are
available.

The RANZCP has developed Clinical Practice Guidelines (CPGs) to provide
mental health practitioners, consumers, and carers with evidence-based information
about particular mental illnesses and appropriate treatment options.Available guide-
lines: anorexia nervosa, bipolar disorder, deliberate self harm, depression, panic
disorder and agoraphobia, schizophrena.

http://www.ranzcp.org/Publications/Clinical-Practice-Guidelines.aspx

National Institute for Health and Clinical Excellence (NICE)
Guidelines—National Institute for Health and Clinical Excellence—Links to
guidelines in psychiatry
http://www.nice.org.uk/Search.do?searchText=psychiatry&newsearch=true&x=
17&y=12&page=2#/search/?reload
Borderline personality disorder Borderline personality disorder: treatment
and management
NICE clinical guideline 78 Developed by the National Collaborating Centre for
Mental Health
Issue date: January 2009
http://www.nice.org.uk/nicemedia/live/12125/42900/42900.pdf


http://www.ncbi.nlm.nih.gov/pubmed/14628972
http://www.springer.com/biomed/neuroscience/book/978-94-007-0833-4
http://www.ranzcp.org/Publications/Clinical-Practice-Guidelines.aspx
http://www.nice.org.uk/Search.do?searchText=psychiatry&newsearch=true&x=17&y=12&page=2#/search/?reload
http://www.nice.org.uk/Search.do?searchText=psychiatry&newsearch=true&x=17&y=12&page=2#/search/?reload
http://www.nice.org.uk/nicemedia/live/12125/42900/42900.pdf
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Generalised anxiety disorder and panic disorder (with or without agoraphobia)
in adults
Management in primary, secondary and community care
Issue date: January 2011
http://www.nice.org.uk/nicemedia/live/13314/52599/52599.pdf

Schizophrenia
Core interventions in the treatment and management of schizophrenia in adults
in primary and secondary care
NICE clinical guideline 82
Developed by the National Collaborating Centre for Mental Health, National
Institute for Health and Clinical Excellence
http://www.nice.org.uk/nicemedia/live/11786/43608/43608.pdf

APA Practice Guidelines

http://www.psych.org/practice/clinical-practice-guidelines

American Psychiatric Association Clinical Practice Guidelines provide evidenced—
based recommendations for the assessment and treatment of psychiatric disorders.
The guidelines are published on PsychiatryOnline. Below are direct links to guidelines
for some of the major psychiatric disorders.

Schizophrenia

Guideline Watch (September 2009): Practice guideline for the treatment of
patients with schizophrenia

Dixon L, Perkins D, Calmes C.

The original guideline was published in February 2004. The November 2009
Guideline Watch associated with this guideline provides additional information that
has become available since publication of the guideline, but it is not a formal update
of the guideline.

http://psychiatryonline.org/data/Books/prac/Schizophrenia_Guideline %20
Watch.pdf

Major Depressive Disorder

Practice guideline for the treatment of patients with major depressive disorder,
Third Edition

Gelenberg AJ, Freeman MP, Markowitz JC, Rosenbaum JF, Thase ME, Trivedi
MH, Van Rhoads, RX

American Psychiatric Association (APA). Practice guideline for the treatment of
patients with major depressive disorder. 3rd ed. Arlington (VA): American
Psychiatric Association (APA); 2010 Oct. 152 p. (1170 references)

http://psychiatryonline.org/content.aspx ?bookid=28 &sectionid=1667485


http://www.nice.org.uk/nicemedia/live/13314/52599/52599.pdf
http://www.nice.org.uk/nicemedia/live/11786/43608/43608.pdf
http://www.psych.org/practice/clinical-practice-guidelines
http://psychiatryonline.org/data/Books/prac/Schizophrenia_Guideline%20Watch.pdf
http://psychiatryonline.org/data/Books/prac/Schizophrenia_Guideline%20Watch.pdf
http://psychiatryonline.org/content.aspx?bookid=28&sectionid=1667485
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Guideline Watch: Practice Guideline for the Treatment of Patients With
Bipolar Disorder, 2nd Edition
Robert M. A. Hirschfeld
APA’s Practice Guideline for the Treatment of Patients With Bipolar Disorder,
2nd Edition, was published in April 2002 (1). Since that time, a number of con-
trolled treatment studies on aspects of bipolar disorder have been completed and
published. This guideline watch briefly reviews the most important of the studies.
The majority of the studies were industry supported.
http://psychiatryonline.org/data/Books/prac/Bipolar.watch.pdf

Practice guideline for theTreatment of Patients With Obsessive-Compulsive
Disorder
Koran, LM, Hanna GL, Hollander E, Nestadt G, Simpson HB.
This practice guideline was approved in October 2006 and published in July
2007
http://psychiatryonline.org/data/Books/prac/OCDPracticeGuidelineFinal
05-04-07.pdf

U.S. Department of Health & Human Services, Agency for Healthcare Research
and Quality
National Guideline Clearinghouse—Guidelines for Mental Disorders

Includes 292 links to clinical practice guidelines from around the globe, for vari-
ous mental disorders

http://guideline.gov/browse/by-topic-detail.aspx 7id=1180&ct=1


http://psychiatryonline.org/data/Books/prac/Bipolar.watch.pdf
http://psychiatryonline.org/data/Books/prac/OCDPracticeGuidelineFinal05-04-07.pdf
http://psychiatryonline.org/data/Books/prac/OCDPracticeGuidelineFinal05-04-07.pdf
http://guideline.gov/browse/by-topic-detail.aspx?id=1180&ct=1

Appendix 2. List of Psychotropic Medications

Rena Kurs

Abstract The following is a list of psychotropic medications arranged in alphabetical
order, by generic names. The listis divided into the following subsections: Antipsychotic
agents, Antidepressant Medications (also used for anxiety disorders), Mood Stabilizing
and Anticonvulsant Medications, Anti-anxiety Medications, Sleep Agents.

This list was compiled for the convenience of the reader. It is not intended or
implied to be a substitute for professional medical or pharmacological advice. The
information on psychotropic medications in this list is provided as an information
resource only, and is not to be used or relied on for any diagnostic or treatment
purposes. This information is not intended to be patient education, and should not
be used as a substitute for professional diagnosis and treatment. Following the
psychotropic drug list, there is an annotated list of internet links to sites with current
psychotropic drug lists that include additional information such as dosage facts,
recommended dosages/blood levels, half life, anticholinergic effects, sedation,
orthostatic hypotension, sexual dysfunction, gastrointestinal effects, activation/
insomnia, detailed side effects, medication management and black box warnings.

Abbreviations

FGA Ist generation antipsychotic agent

MAOI Monoamine oxidase inhibitor

MAOI-B  Monoamine oxidase -B inhibitor

SGA 2nd generation antipsychotic agent

SNRI Serotonin norepinephrine reuptake inhibitor

R. Kurs, B.A. (<)
Medical Library, Sha’ar Menashe Mental Health Center, Hadera, Israel
e-mail: rena@sm.health.gov.il

M.S. Ritsner (ed.), Polypharmacy in Psychiatry Practice, Volume II: 301
Use of Polypharmacy in the “Real World”, DOI 10.1007/978-94-007-5799-8,
© Springer Science+Business Media Dordrecht 2013
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SPARI
SSRI
TCA

Appendix 2. List of Psychotropic Medications

Selective partial agonist and reuptake inhibitor
Selective serotonin reuptake inhibitor
Tricyclic antidepressant

Antipsychotic agents

Generic name

Trade/Brand names

Therapeutic class

Chemical class

Aripiprazole

Asenapine
Chlorpromazine

Clozapine
Fluphenazine

Haloperidol

Iloperidone

Loxapine

Lurasidone

Molindone*

Olanzapine

Paliperidone
Perphenazine

Abilify, Abilitat, Abilify
Discmeltv

Saphris

Largactil, Contomin,
Thorazine,
Propaphenin,
Megaphen,
Chlorderazin,
Chloropromazine,
Aminazine, Fenactil,
Clozine

Clozaril, Leponex,
FazaClo, Clopine

Anatensol, Fludecasin,
Dapotum D, Fludecate

Aloperidol, Eukystol,
Aloperidin,
Aloperidolo,
Brotopon, Galoperidol,
Halopoidol, Serenace

Zomaril, Fanapt, Fanapta,
Fiapta

Cloxazepine,
Dibenzoazepine,
Oxilapine,
Dibenzacepin,
Loxapin, Loxapac

Latuda

Moban, Molindone,
Molindone
Hydrochloride Tablets

Zyprexa, Zyprexa Zydis,
Olansek, Symbyax,
Zalasta, Lanzac,
Zyprexa Velotab

Invega, Paliperidone

Trilafon, Perfenazine,
Etaperazine,
Etaperazin,
Ethaperazine,
Fentazin, Perphenazin,
Chlorpiprazine,
Thilatazin

SGA

SGA
FGA

SGA
FGA

FGA

SGA

Tricyclic antipsy-
chotic agents has
been classed as
FGA and SGA

SGA

Has been classed
as both FGA
and SGA

SGA

SGA
FGA

Benzisoxazole derivatives

Dibenzo-oxepino pyrroles
Phenothiazine

Dibenzodiazepine

Phenothiazine
antipsychotics

Phenyl-piperidinyl-
butyrophenone

Piperidinyl-benzisoxazole
derivatives
Dibenzoxazepine

Benzisothiazol
derivatives.

Dihydroindolone
compound

Thienobenzodiazepine
class

Benzisoxazole derivatives
Piperazinyl phenothiazine

(continued)
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Antipsychotic agents

Generic name

Trade/Brand names

Therapeutic class

Chemical class

Pimozide (for
Tourette’s
syndrome)

Quetiapine

Risperidone

Thioridazine

Thiothixene

Trifluoperazine

Ziprasidone

Orap, Opiran,
Neoperidole,
Halomonth,
Pimozidum

Seroquel, Quetiapine
fumarate

Risperdal, Risperidal,
Rispolept, Risperin,
Rispolin, Sequinan,
Risperdal Consta,
Risperidonum,
Risperdal M-Tab

Mellaril, Melleril, Meleril,
Mallorol, Malloryl,
Mellerets, Mellerette,
Melleretten,
Thioridazin,
Novoridazine, Thiori

Tiotixene, cis-Thiothixene,
Navane, (E)-
Thiothixene,
Thiothixine, Navan,
trans-Thiothixene

Trifluperazine,
Trifluoroperazine,
Triperazine, Triflurin,
Trifluoperazin,
Trifluoperazina,
Flurazine, Stelazine,
Eskazine, Jatroneuroal,
Modalina

Trifluoromethylperazine

Geodon, Zeldox,
Zipfasidone
Hydrochloride

FGA

SGA

SGA

FGA

FGA

FGA

SGA

Antidepressant medications (also used for anxiety disorders)

Anmitriptyline

Damilen, Elavil, Triptanol,
Flavyl, Lantron,
Seroten, Damitriptyline,
Proheptadiene,
Tryptanol, Tryptomer,
Tryptizol, Laroxyl,
Sarotex, Lentizol,
Endep, Vanatrip

TCA

Diphenylbutylpiperidine

Dibenzothiazepine
derivatives
Benzisoxazole derivatives

Phenothiazine

Thioxanthene derivative

Phenothiazine

Benzisoxazole derivatives

Dibenzocycloheptadiene
derivative

(continued)
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Antipsychotic agents

Generic name

Trade/Brand names

Therapeutic class

Chemical class

Amoxapine

Bupropion

Citalopram

Clomipramine

Desipramine

Desvenlafaxine
Doxepin

Duloxetine

Escitalopram

Fluoxetine

Asendin, Demolox,
Amoxepine, Moxadil,
Desmethylloxapin,
Amoxapina,
Amoxapinum, Asendis,
Defanyl, Amoksian,
Demolox, Asendin

Bupropion hydrochloride,
Wellbutrin, Zyban,
Wellbutrin SR,
Wellbutrin XL,
Amfebutamone
hydrochloride

Nitalapram, Cipram,
Celexa, Citalopramum,
Cytalopram, Celapram,
Ciprapine, Citabax

Clomipramine hydrochlo-
ride, Anafranil,
Clomipramine HCL,
Anaphranil,
Chlorimipramine
hydrochloride

Desipramine hydrochloride,
Norpramin, Pertofran,
Pertofrane, Norpolake,
Nortimil, DMI hydro-
chloride, Pertofrin,
Petylyl

Pristiq extended release,

Doxepine, Zonalon,
Quitaxon, Doxepinum

Cymbalta, Yentreve,
Xeristar Ariclaim,
Duzela

Escitalopram, Cipralex,
Seroplex, Nexito,
anxiset-E, Lexapro,
Lexamil, Lexam,
Entact, Losita,
Animaxen

Prozac, Fluctin, Flunirin,
Fluoxeren, Sarafem,
Adofen, Lovan,
Equilibrane,
Rowexetina, Fontex,
Fluval

TCA

Unicyclic
antidepressant

SSRI

TCA

TCA

SNRI
TCA
SNRI

SSRI

SSRI

Dibenzoxazepine class

Aminoketones

Racemic bicyclic
phthalane derivative

Dibenzazepine

Dibenzazepine

Dibenzoxepin

Naphthalenes

Furancarbonitrile

Phenylpropylamines

(continued)
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Antipsychotic agents

Generic name

Trade/Brand names

Therapeutic class

Chemical class

Fluvoxamine

Imipramine

Imipramine
pamoate
Isocarboxazid

maprotiline

Mirtazapine

Nefazodone*

Nortriptyline

Paroxetine

Paroxetine
mesylate

Phenelzine

Luvox, Faverin, Dumyrox,
Dumirox, Favoxil,
Floxyfral, Maveral

Imidobenzyle, Antideprin,
Melipramine,
Berkomine, Dimipressin,
Melipramin, Intalpram,
Nelipramin, Dynaprin

Tofranil-PM

Isocarbonazid,
Isocarboxazide,
Benazide, Enerzer,
Marplan,
Isocarbossazide,
Isocarboxyzid,
Maraplan, Marplon

Dibencycladine,
Deprilept, Maprotilin,
Maprotylina, Ludiomil

Remergil, Remeron,
Zispin, Remergon,
Rexer, Remeron
SolTab, Mepirzepine,
Promyrtil, Norset

Dutonin, Serzone

Sensaval, Avantyl,
Noritren, Pamelor,
Ateben, Desitriptilina,
Nortryptiline, Nortrilen,
Demethylamitriptyline,
Aventyl, Lumbeck

Paxil, Seroxat, Aropax,
Paxil CR, Paroxetinum,
Frosinor, Motivan,
Paroxetina, Paxetil

Pexeva

Phenelzine sulfate,
Estinerval, Nardelzine,
Kalgan, Nardil, Alacine,
Alazine, Alazin

SSRI

TCA

TCA

MOAI

TCA

TCA

Synthetically derived

phenylpiperazine

antidepressant
TCA

SSRI

SSRI

MAOI

2-aminoethyl oxime
ethers of
aralkylketones

Dibenzazepines and
derivatives

Dibenzazepines and
derivatives
Hydrazine

anthracenes

Piperazino-azepine

Phenols and derivatives

Dibenzocycloheptenes

Phenylpiperidine

Mesylate salt of a
phenylpiperidine
compound

Hydrazine

(continued)
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Antipsychotic agents

Generic name

Trade/Brand names

Therapeutic class

Chemical class

Protriptyline

Selegiline

Sertraline

tranylcypromine

Trazodone

Trimipramine

Venlafaxine

Vilazodone

Amimetilina, Vivactil,
Protryptyline, Triptil,
Novopramine,
Protriptilina,
Protriptylinum,
Rhotrimine

Eldepryl, Emsam, Jumex,
L-Deprenalin, Carbex,
Zelapar, Selegilinum,
Selegilina, Selegyline,
Anipryl,

Sertraline hydrochloride,
Zoloft, Gladem, Serad,
Lustral, Atruline,
Tresleen, Tatig

Parnate, Transamine,
Jatrosom,
Tranylcypromine

Desyrel, Oleptro,
Beneficat, Deprax,
Desirel, Molipaxin,
Thombran, Trazorel,
Trialodine, Trittico,
and Mesyrel

Surmontil, Rhotrimine,
Stangil, Trimeprimine,
Sapilent, Surmontil,
Surmontyl, beta-
Methylimipramine,
Trimeproprimin,
Stangyl,

Elafax, Venlafaxina,
Venlafaxinum,
Effexor, Efectin,
VenlafaxineXR

Vibryd

TCA

MAOI-B

SSRI

MAOI

SARI

TCA

SNRI

SPARI

Mood stabilizing and anticonvulsant medications

Carbamazepine

Tegretol, Carbamazepen,

Finlepsin, Carbazepine,

Tegretal, Neurotol,
Biston, Epitol

Divalproex sodium Depakote, Epival,

(valproic acid)

Valproate semisodium,
Depakote ER, Sodium

divalproate, Divalproate,

Delepsine, Sprinkle,
Valcote, Zalkote

Anticonvulsant

Anticonvulsant

Dibenzocycloheptene

Levorotatory acetylenic
derivative of
phenethylamine

Tametralines

phenethylamine and
amphetamine class

Triazolopyridine

Dibenzazepines and
Derivatives

Phenols and derivatives

Carboxamide derivative

Dibenzazepines and
Derivatives

(continued)
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Antipsychotic agents

Generic name Trade/Brand names Therapeutic class Chemical class
Gabapentin Neurontin, Gabapentine, Anticonvulsant. GABA analogue
Aclonium, Fanatrix,
Horizant, Gabarone,
Gralise, Nupentin
Lamotrigine Lamictal, Lamotrigine Anticonvulsant. Phenyltriazine

Lithium carbonate Eskalith, Lithobid,
Dilithium carbonate,
Lithonate, Liskonum,
Lithane, Lithotabs,
Micalith, Priadel, Limas

Lithium citrate Lithium citrate, Trilithium
(generic only) citrate Demalit, Litarex,
Eskalith
Oxcarbazepine Trileptal, Oxcarbamazepine,
Timox, Epilexter
Topiramate Topamax, Epitomax,

Topimax, Topomax,
Topina, Tipiramate

Anti-anxiety medications

Alprazolam Xanax, Trankimazin,
Cassadan, Esparon,
Tafil, Xanax XR,
Alpronax, Intensol,
Tranquinal

Buspirone BuSpar, Ansial, Buspirona,
Buspironum, Bespar,
Ansiced, Anxiron,
Buspisal

Chlordiazepoxide Librium, Chlozepid,
Elenium, Helogaphen,
Ifibrium, Kalmocaps,
Librelease, Librinin

Clonazepam Klonopin, Rivotril, Clonex,
Paxam, Kriadex,
Antelepsin, Cloazepam,
Iktorivil, Klonopin,

Landsen
Clorazepate Tranxene, Novo-Clopate
Diazepam Valium, Ansiolisina,

Assival, Diazemuls,
Relanium, Stesolid,
Apaurin, Faustan,
Seduxen, Sibazon

Mood-stabilizing
agent

Mood-stabilizing
agent

Anticonvulsant and
mood stabilizer
Anticonvulsant.

Antianxiety and
sedative-hypnotic

Anxiolytic agent

Anxiolytic agent

Anxiolytic, anticon-
vulsant, muscle-
relaxant

Anxiolytic, anticon-
vulsant, muscle-
relaxant

Anticonvulsant,
anxiolytic,
sedative, muscle
relaxant

Inorganic ions and gases

Structural derivative of
carbamazepine

Sulfamate-substituted
monosaccharide

Triazolobenzodiazepine
compound

Azaspirodecanedione

Benzodiazepine

Benzodiazepine

Benzodiazepine

Benzodiazepine

(continued)
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Appendix 2. List of Psychotropic Medications

Antipsychotic agents

Generic name

Trade/Brand names

Therapeutic class

Chemical class

Lorazepam

Oxazepam

ADHD medications

Amphetamine

Atomoxetine

Dexmethyl-
phenidate

Dextroam-
phetamine

Guanfacine

Lisdexamfetamine
dimesylate

Methamphe-
tamine

Methylphenidate

Sleep agents
Eszopiclone
Ramelteon

Zaleplon

Zolpidem

Ativan, Temesta, Idalprem,
Tavor, Bonatranquan,
Delormetazepam,
Almazine

Adumbran, Tazepam,
Serax, Vaben,
Ansioxacepam,
Droxacepam, Anxiolit,
Aplakil, Astress,
Drimuel

Mydrial, Adderall,
dexedrine, Dextrostat,
Desoxyn, Didrex,
ProCentra. Fenopromin,
Vivanxe, Benzedrine,
Psychedrine

Strattera, Tomoxetine,
Attentin

Focalin

Dexedrine, Dextrostat,
Dexamphetamine
Intuniv, Estulic, Tenex,
Guanfacinum,
Guanfacina
Vyvanse, Lisdexamfe-
tamine mesilate
Desoxyn, Desyphed,
Metamfetamine,
Norodin, Stimulex
Ritalin, Concerta,
Daytrana, Metadate,
Methylin, Riphenidate,
Ritaline, Meridil,

Estorra, Lunesta
Roserem

Sonata, Zalaplon
Ambien CR, Lorex,

Stilnoct, Stilnox,
Sanval

Anti-anxiety agent
hypnotic,
anticonvulsant,
sedative

Anti- anxiety, alcohol
withdrawal, and
insomnia

CNS stimulant

Non stimulant SNRI

CNS stimulant

CNS stimulant

Centrally acting
antihypertensive
agent

CNS stimulant

CNS stimulant

CNS stimulant

Hypnotic
Hypnotic

Hypnotic

Hypnotic

Benzodiazepine

Benzodiazepine

Phenethylamine

Phenylpropylamines

Phenethylamines
Amphetamines
Phenethylamines

Phenethylamines
amphetamines

Phenethylamines
amphetamines

Adrenergic agent,
dopamine uptake
inhibitors, adrenergic
uptake inhibitors,

Lactams, cyclopyrrolones
Benzofurans, indanes,
phenylpropylamines
Acetanilides,
pyrazolopyrimidines
Phynylporpenes,
imidazopyridines

*Medications discontinued in some countries
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