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T

INTRODUCTION AND HOW TO USE THIS
BOOK *

his book contains reprints of nine peer-reviewed algorithms that were published
between 2010 and 2020. I have carefully re-read each one. In a very few

instances, sentences were found that did not convey the authors’ intended point
correctly. With permission of the publishers, these sentences were improved. Each
paper is followed by a freshly-written Update which includes any changes from the
original algorithm recommendations and a review of new information that adds or
modifies the level of support for previous recommendations.

I am not sure if you should read the article first, and then the Update or vice-versa.
You may want to try both sequences with different chapters. Maybe by reading the
Update first you will be prepared for what has changed when you encounter it in the
original paper. However, there are relatively few changes in most algorithms, and the
main discussions and arguments supporting the reasoning for the recommendations
are in the main paper. In either case, after reading both, the reader should be clear on
how the algorithm should be sequenced (and the supporting evidence) as of the time
of completion of the writing which was January, 2020.

The first chapter is a reprint of a paper giving a perspective on why we need
psychopharmacology algorithms and the evidence-base for their utility.

The last two chapters are reprints of other papers (of which I was a co-author) that
provide supplementary information and add support to the users of the algorithms.
There is a long book chapter on Inpatient Psychopharmacology which reviews many
issues pertinent to inpatient work with medications but also is applicable in
outpatient settings as well. Though published in 2009, it seems surprisingly current
and very few corrections were needed even though this was not a peer-reviewed
publication. The final chapter describes a teaching program in psychopharmacology
for the residents at the Harvard South Shore Psychiatry Residency Training Program
(HSSRTP) that utilizes algorithms as one of the methods of teaching the subject. The
algorithms in this book could be used in a similar manner by teachers. The courses
that we give now at HSSRTP have changed somewhat in the 15-20 years since this
publication. However, we still teach basic psychopharmacology (medications, their
pharmacology, their uses, their side effects) in the early years of residency and use
the algorithms in this book in the teaching with more advanced residents. Each of the
algorithm teaching sessions includes a study of an important paper that helped
influence some part of the algorithm, looking critically at methodology, statistics
used, biases that could have affected the results, and the relationship with other
studies of the same issues.
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PATIENT ASSESSMENT PRIOR TO CONSULTING
ALGORITHMS
The first step before prescribing psychiatric medication for a patient is to undertake a
thorough psychiatric assessment. This involves reviewing past treatments and their
effectiveness, considering the medical problems of the patient and noting the
treatments for them that they are currently receiving (or perhaps should be receiving,
as the case may be), conducting a psychiatric interview that considers the chief
complaint(s), history of present illnesses, past and developmental histories,
psychosocial and relationship histories, and mental status examination. It concludes
with a formulation of the apparent causes of the person’s problems and a diagnostic
impression based on the criteria in the Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5). One must evaluate the whole patient in order to
understand the context of the specific disorders that might be targets for
pharmacotherapy. 1 Anything less than this adds to the risks of errors in the choice of
medications. This evaluation may need to be spread over several meetings before
reaching final (but still tentative) initial conclusions. Ninety minutes is a time frame
frequently required to evaluate a new patient in this manner, including the time for
reviewing the previous record and writing the assessment. It might require longer or
shorter times. Often, in the current managed care environment or in public sector
care, clinicians are not allowed this much time (if employed) or may elect to take
less time (in private practice) because of financial pressures. Clinical experience may
convince practitioners that they can do an adequate psychiatric assessment in less
time than just indicated and chose the correct medication for the correct diagnoses.
Patients are usually not fooled, however: they very often can recognize when
someone has taken a very short time to evaluate problems that the patient knows to
be quite complex. They may be dubious when they are quickly sent home with a
prescription. Subsequent very brief visits may strengthen the patient’s impression of
receiving “fast food” style care. This kind of practice is undermining the public’s
confidence in our profession. 2

Use of the DSM-5 criteria for diagnosis is required in order to use these
algorithms. This in not because we believe it is a perfect system for diagnosis but
because the studies on which these algorithms rely are all based on evidence derived
from psychopharmacology treatment studies of patients who met these criteria. Any
use of these algorithms in patients diagnosed idiosyncratically or by some
improvisational method that attempts to shortcut the DSM-5 diagnostic process may
produce suboptimal results and may not be worthy of being called evidence-
supported practice.

In many of the earlier studies cited, the patients met criteria for DSM-IV or DSM-
III diagnoses. When there have been important differences between the older and
newer DSM criteria the authors have done their best to help determine the relevance
of these studies to current criteria. Some diagnostic criteria have changed relatively
little and the current criteria are still largely adequate for applying the findings from
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studies using previous criteria. Schizophrenia is an example of this situation.
However, generalized anxiety disorder (GAD) criteria, for example, have changed
considerably and the algorithm for GAD takes this into account.

Many patients fall short of meeting DSM-5 criteria for one or more diagnoses
which otherwise seem appropriate. These are difficult situations, but it may be
reasonable to consider the algorithm’s recommendations though with less confidence
because the patients on which the recommendations are based are not fully
comparable.

You may notice that there is no algorithm for schizoaffective disorder, though we
have one for schizophrenia and for mania with psychosis. This is because there is no
adequate or significant quantity of evidence out there from which an algorithm can
be derived. See the algorithm for schizophrenia for a full discussion of that issue
with appropriate references and suggestions for how to treat patients who meet the
DSM-5 criteria for schizoaffective disorder.

HOW TO HANDLE COMORBIDITY

Some have said: “All my patients are complex and have lots of comorbidity, so the
algorithms are useless to me.” Sometimes, this is an excuse to not be informed about
the best evidence for treating each diagnosis separately. In response, I suggest the
following: when there is comorbidity, delineate the various diagnoses that are
present. Then, determine (in collaboration with the patient) the one that seems to be
contributing the most to the patient’s distress or dysfunction, and treat that first with
evidence-derived treatments as in these algorithms. For example, if the patient has
rapid cycling bipolar disorder plus other problems, getting the bipolar disorder under
control may be the top priority, and if that is accomplished some or all of the other
problems may become milder or subclinical in severity. Another example would be a
patient actively using substances. Getting the patient into remission from their use
disorders will, in many cases, deserve priority. Even cannabis use disorder, which
can exacerbate bipolar disorder and post-traumatic stress disorder, 3 may need to be
addressed before one can expect medications normally effective for those
comorbidities to have the usual benefit.

There is some information about management of important comorbidities in each
algorithm paper, showing how the presence of these comorbidities modifies the basic
algorithm for that diagnosis. When there is no useful evidence on how to manage the
primary disorder with comorbidities that may be present, it seems reasonable to treat
the primary diagnosis in accordance with the algorithm unless a good reason to not
do so is apparent. Then, if there is some success in managing the primary problem,
address the next most important diagnosis that is still causing distress or disability. If
there is a lack of success with the first diagnosis, reassess the differential diagnoses
again and perhaps on this reconsideration it will appear that there is another
diagnosis that is most important. Continue with one diagnosis at a time, and usually
one change of treatment at a time, until all the major diagnoses are managed
optimally. With complex patients, this can be a project that can take many months of
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fairly intensive care, but it can be gratifying for the clinician and patient to see a
process of gradual improvement of one diagnosis after another that is affecting their
quality of life.

Other factors may affect the order of treatment of the different diagnoses,
including the patient’s willingness to accept the risks of side effects of the
medications for the diagnosis, patient willingness to accept the diagnosis itself (due
to stigma or other considerations), and drug interactions or other medical
considerations that may require certain diagnoses to be managed first.

Remember that a change in treatment can include addition or subtraction of a
medication – both can have significant positive and adverse effects, so it is best not
to do two changes at once if possible. Even discontinuation of nicotine can have
major adverse neuropsychiatric effects. 4

WHAT ABOUT PSYCHOTHERAPY AND OTHER NON-
MEDICATION TREATMENTS?

These algorithms are designed to help choose the most evidence-supported
medication if the practitioner decides to use medication. They do not generally offer
guidance for when to select medication as a first-line treatment over psychotherapy,
or when to add medication to psychotherapy if psychotherapy is chosen first-line.
The focus of the algorithms is to provide help with deciding which medication
should be chosen first, second and third.

WHAT DETERMINES THE ORDER OF RECOMMENDED
MEDICATIONS IN THE ALGORITHMS?

The order of selection of medications in the algorithms is derived from
consideration of efficacy (results in randomized, placebo-controlled trials),
effectiveness (outcome in less-well-controlled or observational studies, case series,
and other reports), ability to maintain initial efficacy or effectiveness, and side effect
burden that is acceptable to patients over the short term and (importantly) long term.
These are important considerations, with greater or lesser importance depending on
the level of treatment-resistance of the target problem. For example, a medication
that is very well tolerated but does not have the largest effect size might be chosen
for the first treatment for a disorder instead of one that has a large effect size but
more side effects. Patients who have already failed several trials might need to try a
medication which has more severe side effects but greater evidence of effectiveness.
Whenever possible, algorithms in this book offer a selection of medications at each
node that are judged by the authors to be of approximately equal efficacy and
tolerability. The specifics vary and the choice will be made by the prescriber and
patient agreeing on the medication that seems the best fit for their needs given what
side effects they would be most willing to risk. Sometimes there will be first-line
options at a particular node but also some second line options that are reasonable to
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consider if the side effects of the first-line choices are all unacceptable to the patient
or clinician.

Occasionally cost is a consideration, but only if deciding between two or more
choices of approximately equal efficacy and safety. In that case we suggest choosing
the less expensive option.

THE WEBSITE FOR THESE ALGORITHMS

The recommendations in the algorithms in this book may also be accessed online at
the website www.psychopharm.mobi . There one can find flowcharts of each
algorithm, and each node has a box that is linked to a short text which is an
abbreviated version of the texts in the algorithm papers. There are a few references
in each box, and these are linked to PubMed so if you click on them, the article
abstract will appear. The website is best employed to quickly obtain a reminder of
the recommendations with which the reader is already familiar from having read the
full text with the nuanced analysis of the evidence base leading to the
recommendations. Sometimes there will be only subtle preferences for some options
over others and this can only be appreciated by having read the full texts: the web
version can seem unduly rigid or be misleading without having read the full
explanation. An advantage of the versions on the web is that they are updated when
there are important new developments, so they are always the latest versions. Also,
as new algorithms are developed they will appear on the website.

EVIDENCE-BASED MEDICINE: AN ART

The practice of evidence-based medicine is an art - because it requires making
decisions based on voluminous, uncertain and very hard-to-quantify data. 5 These
algorithms help provide users with the important evidence and what it might mean
for practice. However, the art involves the ability to determine how well the evidence
applies to any given patient. Competent practitioners may “deviate” from the what
the evidence suggests when that evidence does not seem generalizable to their
patient because of comorbidities or complexities not addressed by the evidence. The
algorithms in this book endeavor to address many of these complexities so as to
make them as useful as possible to the largest number of patients, but there will be
many gaps. Patients may not be willing to take the most effective treatments. Some
of the art of medicine is in the ability to persuade patients to take the most evidence-
based treatment. Part of this persuasiveness comes from the patient having
confidence that the prescriber has listened well, understands the total patient and
appears ready to be available in a timely manner with practical solutions to side
effects that might occur. 6

Clinicians who are also academicians and specialize in certain diagnoses may not
find these algorithms that useful. They already know the evidence as well or better
than the authors of these papers. They see in consultation or treat directly many
treatment-resistant patients and apply their knowledge to the best of their

http://www.psychopharm.mobi/
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considerable ability. However, the generalist practitioner who treats many kinds of
patients may not be able to devote the huge amount of time required to critically
evaluate the evidence base for all the diagnoses they encounter. For them, it may
seem reasonable to have one place to go where they can find thoughtful analyses of
the evidence distilled into algorithmic heuristics. However, there does have to be
some trust involved that the experts writing these algorithms (and the peer reviewers
who contributed) have produced reliable and actionable advice.

Clinical experience is also important in decision making, but there will be more to
say about that in the next chapter.

WHAT ALGORITHMS ARE NEXT?

We have published one new algorithm in 2020 since this book went to production, so
it could not be included in the book: An Algorithm for Core Symptoms of Autism
Spectrum Disorder in Adults. 7 There are two new algorithms that are being drafted
and hopefully are coming soon: Psychopharmacology for Behavioral Symptoms in
Dementia., and Adults with Attention-Deficit Hyperactivity Disorder. A revision of
the 2011 Posttraumatic Stress Disorder algorithm also has a manuscript in draft form.

It is the author’s intention to update this book with future editions.

DISCLOSURE OF COMPETING INTERESTS
The author of this book has received no compensation from drug companies.
Royalties are earned from another book: Ansari A and Osser DN.
Psychopharmacology: A concise Overview for Students and Clinicians, 2nd Edition
2015, published by CreateSpace. A third edition will appear in 2020 with Oxford
University Press. These books do not contain algorithms.

IMPORTANT NOTE
The information presented in this book is meant to be a summary or overview of
prescribing suggestions for different diagnostic situations. The content should be
used by prescribing clinicians as a consultation, but the recommendations should not
be followed rigidly. There should be thoughtful and thorough evaluation of the
appropriateness of the suggestions herein before prescribing. The author is not
rendering professional services through this book. Although every effort has been
made to present the material accurately, no representations are made as to the
accuracy or completeness of the contents. There may be typographical or other errors
including misinterpretations of the evidence base or failure to take into account
uncited studies. Before prescribing anything, the package insert of the medication
should be reviewed and the medication should be administered in accordance with
the relevant information. Patients should not make any changes in their treatment
based on the contents of this book without consulting with their prescribing provider.
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On the Value of Evidence-Based
Psychopharmacology Algorithms

David N. Osser , MD 1 and Robert D. Patterson, MD 2

ucian Leape raised awareness of the high error rate in medicine ( 1 ).
These errors may be due to “slips” (unintentional mistakes) or may

result from not obtaining key facts about the patient’s history or from not
knowing or applying the best evidence for optimal care of the patient. The
remedy for the latter is said to be the practice of Evidence-Based
Medicine (EBM) – which has been defined by Sackett and colleagues as
“…integrating clinical expertise with the best available external clinical
evidence from systematic research” ( 2 ).

However, EBM is easier said than done. For psychopharmacology, it
requires a laborious process of activity and thinking. First one must make
a criteria-based Diagnostic and Statistical Manual diagnosis, identifying
subtypes, specifiers, and comorbidity that may affect what treatment will
be preferred. This is necessary because almost all of the
psychopharmacology evidence is derived from studies of patients that are
carefully diagnosed by these criteria. The treatment history must then be
explored in detail for adequacy and outcomes of trials in order to avoid
repeating ineffective or harmful approaches used in the past. Finally, it is
necessary to search for, find, read, and interpret the pertinent literature.
This idealized approach to clinical practice is impractical because it takes
far too much time and requires use of cognitive processes that may be
unfamiliar to some clinicians.

These barriers have limited the usefulness of EBM in the day-to-day
practice of medicine and psychopharmacology.

Instead of using EBM, clinicians often resort to quicker but more error-
prone processes of decision-making ( 3 ). Reflexive decisions are
decisions made without consciously considering any alternative, usually
because you are in a hurry. Under this heading there are bias-driven
judgments, which are decisions motivated by overconfidence based on
some bias. Also there is the availability heuristic, which is grabbing the
first idea that comes to mind ( 4 , 5 ). Another cause of errors is the
affective heuristic which is the tendency of affect-laden practice
experiences (either positive or negative) to be far more influential than
considerations based on the scientific evidence. For example, if you once
had a patient who had a Stevens-Johnson syndrome from lamotrigine, you
may be reluctant to prescribe that medication again even if it is a preferred
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option for preventing recurrence of bipolar depression. If statistics are
presented on the low frequency of this syndrome, you will not believe
them.

These quick, intuitive decisions are sometimes excused (or praised) as
being part of the art of medicine. Faith in this art is part of the culture of
medicine, with deep historical roots. For thousands of years, the
apprentice model dominated training in medical practice. The art is
initially conveyed by more experienced mentors, and then augmented by
personal experience as the emerging practitioner makes his/her own
mistakes. As Groopman has noted, we do not want airline pilots to learn
from their mistakes – we want them to make the right decisions every
time. However, the healthcare system continues to be built on a
foundation of mistakes followed by “corrective action plans” (3 ).

Busy physicians typically do a limited review of the patient’s history
and mental status, focusing on certain symptoms or historical details that
seem likely to explain the patient’s chief complaint, after which the
treatment plan just “falls into place” ( 6 ). Practice is centered on faith in a
collection of “rules of thumb” that can be applied rapidly and confidently.
However, Michael O’Donnell, M.D., former editor of the British Medical
Journal, quipped that this kind of clinical experience ran result in “…
making the same mistakes over and over with increasing confidence over
an impressive number of years” ( 7 ).

There is a neurobiology of how people react to information and
experience. Risk-taking tendency, for example, is a strongly heritable
personality trait (0.58 heritability in twins ( 8 )). Thus, while some
psychiatrists will rarely use clozapine even when clearly indicated
because of fear of its risks, others may have minimal fear and even
overlook necessary monitoring. This is not the only reason that clozapine
is under-prescribed, however: it has been found that when scientifically
validated, well-evidenced treatment approaches take more time than what
physicians do now and believe works well, they will not provide the time-
consuming treatment ( 9 ).

Other problems with using clinical experience as the primary basis for
practice are the generally small Ns of the experience, and sampling
differences: i.e., the patient to be treated now may not in fact be at all
similar to the dimly-recollected previous patients.

Drug companies are also shaping decision-making, sometimes against
EBM, taking advantage of “novelty preference bias,” “familiarity effect”
and “overoptimism bias” ( 10 ). Their representatives provide education
that may be neither objective nor comprehensive but is quick, easy, and
often accompanied by free samples. The pharmaceutical firms (usually in
collaboration with academic psychiatry) produce most of the
psychopharmacological studies and influence their design, interpretation,
and publication in ways that tend to encourage excessive valuation of new
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expensive products ( 11 , 12 ). These studies are typically done for short
lengths of time in otherwise healthy and uncomplicated patients who are
not representative of the more difficult patients seen in typical practice
who may be suicidal, use substances, and have much medical comorbidity.
This has undermined confidence in the applicability of much of the
evidence-base ( 13 ), and at the least requires that EBM practitioners
become sophisticated in their ability to detect the flaws and biases of
studies so that they will not draw false conclusions from them.

This brings us to the proposed solution to these problems in teaching
and learning psychopharmacology: psychopharmacology algorithms that
are informed by the evidence and that distill and synthesize the available
research and organize it into a coherent blueprint for practice. The
algorithms should be developed and updated frequently by consensus
among respected EBM experts who have distanced themselves from drug-
company support. They should clearly indicate best or preferred practice
for cases of progressive complexity, and from initial treatment through
very treatment-resistant scenarios. They should provide a scaffolding
structure for organizing the data relevant to specific kinds of patients.
Thus, if a new study is published, or a new medication becomes available,
information about these developments can be combined with and
compared with the other knowledge on the shelf for that decision point.
The clinician can decide if the new information should change practice for
a typical patient at that node of the algorithm – or wait for the expert
consensus update. Experts have argued that healthcare desperately needs
such syntheses, and the production of them needs to be recognized as a
methodology and field in its own right ( 14 , 15 ).

What are some of the qualities of these algorithms/guidelines that
would indicate that they are valid enough for clinical use? The Institute of
Medicine has proposed a comprehensive set of standards ( 16 ). Few
existing guidelines meet all the criteria, which include authors (a) having
few to no conflicts of interest, (b) providing explanations of the reasoning
behind each recommendation, (c) obtaining rigorous external review
before publication, and (d) updating frequently. To these it there should be
added that evidence of short and long term safety are considerations that
are just as important as efficacy evidence in motivating the sequencing of
medication recommendations ( 17 ). Further, there should be
acknowledgement of other published algorithms with different conclusion
and an analysis of the basis for the differences with attempts to resolve
them (17 ). The impact of comorbidity, medical and psychiatric, including
the effect if the patient is a woman of child-bearing potential, should be
assessed and recommendations offered.

Finally, it should be emphasized that algorithms, no matter how well-
constructed, should not be followed rigidly as if they represent absolute
truth. They are aids to judgment, and practitioners should be free to
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determine whether or not they are suitable for application to an individual
patient. Despite this caveat, it is worth noting that evidence from other
fields (e.g. - engineering) suggests that when algorithm-based decisions
and individual expert judgment have been compared, the results have
favored algorithm adherence ( 18 , 19 ). Occasionally, the expert makes a
“brilliant” judgment when deviating from the algorithm that proves
correct, but more often when the expert deviates, the result is an error. A
good algorithm or guideline will offer and discuss some of the alternatives
that could be considered at each node and why they are not favored first-
line but could be reasonable under some circumstances.

What is the evidence that following psychopharmacology algorithms
improves outcome? While standardized care driven by evidence-
supported algorithms is a model that has produced good outcomes with
other illnesses such as diabetes, pneumonia, and heart disease ( 20 ), there
have not been very many studies in psychiatry and the results have been
modest. Bauer examined tests of guidelines up to the year 2000 and found
that 6 of 13 studies reported improved outcomes associated with guideline
adherence ( 21 ). More recent psychopharmacology algorithm studies in
depression were reviewed by Adli and colleagues ( 22 ) who found that
patients treated with the algorithm initially benefitted more than the
control group but further separation from “treatment as usual” did not
necessarily occur over time ( 23 ). The early benefits could have been due
to more intensive patient involvement with the project coordinator in the
algorithm group. Studies in schizophrenia have found small advantages
from following an algorithms (Texas Algorithm Project and German
Society for Psychiatry guideline), including reduced side effects and less
polypharmacy with antipsychotics ( 24 , 25 ). The differences were not
robust perhaps because all controlled studies to date have compared use of
an entire algorithm versus treatment as usual. In an algorithm there are
multiple recommendations. Clinicians in the treatment-as-usual arms also
usually do most of them. Of the recommendations that clinicians do not
follow so often, the alternatives chosen will sometimes produce a
significant difference in outcome and some may not. In the schizophrenia
studies, physicians rarely complied with the algorithm recommendation to
use clozapine after two adequate trials of antipsychotics. The control
groups also did not use much clozapine. This may account for the lack of
strong outcome differences: the algorithm-following physicians did not
choose to follow the recommendation with the greatest likelihood of
producing a better overall outcome for their patients!

The Texas and German algorithm groups did find that regular intensive
educational discussions about the guidelines (which requires support by
hospital and clinic leadership) can overcome some of these barriers.
Discussions with patients to convince them of the value of the algorithm
recommendations may be another critical factor.
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A recent objection to EBM in general and the algorithms/guidelines
derived from the evidence has come from the new emphasis on the
potential for “personalized medicine (PM)” ( 26 ). Since evidence is
gathered from studies of heterogeneous patient populations (e.g. – major
depression) it can only give an average or typical response rate in such a
group. However, this conflict between EBM and PM appears to be based
on a false dichotomy. When specific biological markers or other tests
enable the delineation of subgroups with specific treatment, this will be
added to the diagnostic process that precedes the application of the
algorithm, and the personalized treatment will be applied to those eligible
for it. Then, the others in the population will be appropriate candidates for
the general recommendations.

An unsolved problem with the clinical use of even the best algorithms is
that some clinicians may feel pressed to make hasty consultations with the
algorithm’s summary flowchart rather than reading the full text and
appreciating all the nuances of the reasoning. The result can be grossly
inaccurate appreciation of what is recommended and significant patient
care errors. On the other hand, caveat emptor (let the buyer beware) is an
appropriate aphorism to warn those too eager to utilize algorithms. Some
of the algorithms that have been presented in a variety of publications are
oversimplified, subject to significant biases, or may give bad advice due
to reasoning errors.

The Psychopharmacology Algorithm Project at the Harvard South
Shore Program based at the VA Boston Healthcare System, Brockton
Division, has been publishing and revising psychopharmacology
algorithms for over 20 years. The more recent ones seem to meet many
but not all of the IOM guidelines for quality ( 27 - 33 ). Most are available
on the project’s web site www.psychopharm.mobi . Their strongest feature
is that the facts cited, analysis of the literature, and reasoning are
examined in a blinded peer review process by up to 5 content experts
selected by the journal editors. If the reasoning, based on the evidence
interpretations provided, was plausible to all reviewers, then it was
retained. When there were differences of opinion, adjustments were made
or further exploration of pertinent evidence was done until consensus was
achieved or a stronger argument in support of the authors’ interpretation
was composed.

Algorithms will be of more practical value when their most important
advice – advice that differs from usual practice and may give better results
– can be provided to the prescribing clinician at the point of care as part of
a computerized medical record and order-entry system. Computerized
expert systems are not yet common in psychiatric practice, though they
are in many other complex endeavors such as flying airplanes, piloting
boats, driving cars to reach a specific destination, complying with tax
laws, and analyzing case law to come up with the best legal arguments.

http://www.psychopharm.mobi/
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Patient outcomes could improve if algorithm-based computer applications
to aid the practice of psychopharmacology were to be developed and then
utilized by clinicians.
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The Psychopharmacology Algorithm Project at the
Harvard South Shore Program: An Update on
Bipolar Depression

Dana Wang , MD 1 and David N. Osser, MD 2

Abstract
Background: The Psychopharmacology Algorithm Project at the Harvard South
Shore Program (PAPHSS) published algorithms for bipolar depression in 1999
and 2010. Developments over the past 9 years suggest that another update is
needed.

Methods: The 2010 algorithm and associated references were reevaluated. A
literature search was conducted on PubMed for recent studies and review articles
to see what changes in the recommendations were justified. Exceptions to the main
algorithm for special patient populations, including those with attention-deficit
hyperactivity disorder (ADHD), posttraumatic stress disorder (PTSD), substance
use disorders, anxiety disorders, and women of childbearing potential, and those
with common medical comorbidities were considered.

Results: Electroconvulsive therapy (ECT) is still the first-line option for patients
in need of urgent treatment. Five medications are recommended for early usage in
acute bipolar depression, singly or in combinations when monotherapy fails, the
order to be determined by considerations such as side effect vulnerability and
patient preference. The five are lamotrigine, lurasidone, lithium, quetiapine, and
cariprazine. After trials of these, possible options include antidepressants
(bupropion and selective serotonin reuptake inhibitors are preferred) or valproate
(very small evidence-base). In bipolar II depression, the support for
antidepressants is a little stronger but depression with mixed features and rapid
cycling would usually lead to further postponement of antidepressants.
Olanzapine+fluoxetine, though Food and Drug Administration (FDA) approved
for bipolar depression, is not considered until beyond this point, due to metabolic
side effects. The algorithm concludes with a table of other possible treatments that
have some evidence.

Conclusions: This revision incorporates the latest FDA-approved treatments
(lurasidone and cariprazine) and important new studies and organizes the
evidence systematically.

Keywords: algorithms, bipolar depression, cariprazine, lurasidone,
psychopharmacology

INTRODUCTION
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Bipolar depression (BP-DEP) is the predominant mood state for patients with
bipolar disorder and is associated with significantly more long-term
impairment in psychosocial functioning and quality-of-life compared with
unipolar depression. 1 Unipolar depression and bipolar depression differ in
response to pharmacotherapeutic agents. 2 BP-DEP can present in bipolar I or
bipolar II disorders, with mixed features or rapid cycling. There is a lifetime
prevalence of up to 20% for comorbidity with posttraumatic stress disorder
(PTSD), 47% for substance use disorders, 3 , 4 and 75% for anxiety disorders.
5 These comorbidities complicate diagnosis and selection of
pharmacotherapy.

There is a paucity of evidence-supported treatment choices.Only four
medications have received United States Food and Drug Administration
(FDA) approval for acute BP-DEP. The olanzapine-fluoxetine combination
(OFC) was the first approved, in 2003. Quetiapine was approved in 2006. In
2013, lurasidone was approved as a monotherapy and as an adjunct to
ongoing lithium or valproate for bipolar I depression. The fourth, cariprazine,
was approved in 2019. Lamotrigine is approved for prevention of relapse in
bipolar I disorder (mainly against BP-DEP), though studies did not provide
sufficient support for approval for acute episodes. Lithium has FDA approval
for acute mania and for prevention of bipolar mood episodes, but not for acute
BP-DEP. There is a variety of options without solid evidence of efficacy or
FDA-labeling for BP-DEP, including traditional antidepressants. Clinical
experience and other heuristics contribute to decisions to prefer less-
evidenced strategies. 6 In this paper, a treatment approach is presented that
considers the most up-to-date evidence and shows how to best apply it in a
variety of clinical scenarios ranging from initial treatment to the most
treatment-resistant cases while taking into account some of the comorbidities
frequently encountered.

This is an update of the 2010 algorithm of the Psychopharmacology
Algorithm Project at the Harvard South Shore Program (PAPHSS). 7 It
includes new recommendations for bipolar depression with comorbid
attention-deficit hyperactivity disorder (ADHD), PTSD, substance use
disorders, anxiety disorders, and women of childbearing potential or pregnant,
and some medical conditions.

MATERIALS AND METHODS
The methods used in developing new and revised PAPHSS algorithms have
been described previously.7 - 11 In brief, the authors reviewed the 2010 BP-
DEP algorithm, conducted literature searches using PubMed with keywords
pertaining to available psychopharmacological agents with a focus on new
randomized controlled trials (RCTs), and consulted recent guidelines,
reviews, and meta-analyses. The authors consider short- and long-term
efficacy, effectiveness, tolerability, and safety of the different treatment
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options, and then formulate an opinion-based qualitative distillation of this
literature focused on what changes seem appropriate to make in the previous
peer-reviewed and published version. Basic principles include a preference
for using the fewest medications whenever possible and emphasizing acute
effectiveness but also with particularly strong focus on long-term safety and
tolerability, given that bipolar disorder may be life-long. The evidence that a
regimen can prevent future illness episodes is also important.

After informal review by other experts, PAPHSS algorithm drafts are
submitted for publication in peer-reviewed journals. The review process
provides additional validation of the appropriateness and plausibility of the
authors’ interpretation of the literature.

The algorithm is meant as a heuristic to aid judgment but should not be
applied rigidly: practitioners must be free to determine whether the
recommendations seem reasonable taking into account the unique aspects of
each patient.

DIAGNOSIS OF BIPOLAR DEPRESSION
By definition, patients diagnosed with BP-DEP meet criteria for a major
depressive episode and have a history of manic or hypomanic episodes.
Hypomania is difficult to diagnose retrospectively and vigorous pursuit of the
diagnosis may be required. A “pre-bipolar” depression 12 should be suspected
in patients with: a family history of bipolar disorder or suicide, a relatively
young age at onset, a history of quick remissions and frequent recurrences,
current or past postpartum psychosis or major mood disturbance, past poor
response to antidepressants, and history of antidepressant-emergent agitation,
irritability, or suicidality. In addition, depression with “atypical” features
(hypersomnia, hyperphagia with weight gain, leaden paralysis, and rejection
sensitivity) also warrants close monitoring for emergence of hypomania or
mania. 13 Those with a seasonal pattern of mood fluctuation can also be at
risk for bipolar disorder. 14

THE ALGORITHM

The flowchart
A summary and overview of the algorithm appears in Figure 1 . The
questions, evidence analysis, and reasoning that support the recommendations
at each node are presented below. The following discussion focuses on a
sequence of options most pertinent to BP-DEP patients that are relatively
uncomplicated by comorbidities. Later, exceptions to these recommendations
in special patient populations will be considered in Table 2 .



30

Figure 1. Flowchart for the algorithm for pharmacotherapy of bipolar depression

Abbreviations: ECT, electroconvulsive therapy; IV, intravenous; OFC, olanzapine and fluoxetine
combined; SSRI, selective serotonin reuptake inhibitor

Node 1: Is electroconvulsive therapy urgently indicated?
Electroconvulsive therapy (ECT) is a highly effective treatment for BP-DEP.
15 ECT can be urgently indicated in patients with severe suicidality, catatonia,
insufficient oral intake, and medical conditions that limit the use of
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psychotropic medications. In BP-DEP, ECT produced a 65%-80% short-term
response rate (≥50% symptomatic improvement) and 53% remission rate. 16 -

18 An RCT of ECT in treatment-resistant BP-DEP, defined as two trials with
adequate dose and duration of antidepressants or lithium, quetiapine,
lamotrigine, or olanzapine, found a 74% response rate compared with 35%
with an algorithm-based pharmacological approach. 19 Medication treatment
failure is not a reliable predictor for ECT response, coadministration of
psychotropic medication does not alter efficacy, and patients with longer
depressive episodes may be more likely to respond. 20 BP-DEP may need
fewer treatments to respond to ECT than those with unipolar depression.16 , 21

ECT may be viewed as a treatment of “first resort” given the morbidity
associated with prolonging depressive illness with medication trials with a
low probability of effectiveness. Use of ECT as a maintenance treatment of
BP-DEP, however, remains poorly evaluated.

The N-methyl-D-aspartate antagonist ketamine has been tested in
treatment-resistant BP-DEP with single intravenous infusions (0.5 mg/kg over
40 minutes) added to a mood stabilizer, with positive response in 50%-80% of
subjects that lasted 7-10 days, with a decrease in suicidality. 22 - 24 Repeated
dosing on 6 of the following 12 days was well tolerated except for transient
dissociative symptoms, but eight of nine subjects relapsed into depression
within 19 days after the last dose of ketamine. 25

A role for ketamine is possible for hospitalized, treatment-resistant patients
who refuse or do not tolerate ECT. 26 , 27 It can produce rapid improvement
and patients may then accept other treatments for maintenance. Little is
known about the effectiveness or safety of ketamine given repeatedly over
prolonged periods. Nasal spray preparations of ketamine (esketamine) and
similar agents 28 have so far received little evaluation in bipolar depression.

Node 2: The patient is not currently on a mood stabilizer
If ECT is refused, not available, or not indicated, there are five algorithm
pathways (Nodes 2-6) depending on which medicines a patient is taking at the
time of evaluation. Node 2 is the pathway if the patient is currently not taking
any mood-stabilizing medication. Five treatment options are recommended
for priority consideration here, all of which have some proven effectiveness in
BP-DEP: lithium, quetiapine, lamotrigine, lurasidone, and cariprazine. Each is
discussed below, with information about their effectiveness and adverse effect
risks. It seems reasonable to select any of these as a first choice in Node 2,
depending on clinician and patient preferences and considering expected
vulnerability to harmful effects. OFC is also discussed although it is not
among the first-line choices in this algorithm.

Node 2 is a core node in the algorithm and has the longest text. Other node
discussions may refer the reader back to analyses presented in Node 2.
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Lithium
Lithium has not been demonstrated to have efficacy in acute BP-DEP and it
does not have FDA approval for this indication. Early studies provided
positive data, mostly from long-term observational studies. 29 , 30 However,
the only large rigorously controlled study was Astra-Zeneca’s EMBOLDEN I,
which was a randomized, double-blind comparison of quetiapine, lithium, and
placebo in 802 BP-DEP patients (62.5% bipolar I). 31 Lithium was not better
than placebo (P = .13) but quetiapine was significantly better (P < .001). The
mean serum lithium concentration was only 0.61 mEq/L, which is rather low.
In post-hoc analysis, however, even a subgroup of 34 patients with lithium
levels >0.8 mEq/L, while doing slightly better than the lower lithium level
group, had a non-significant improvement.

A placebo-controlled study in 117 outpatients by Nemeroff et al is often
cited as evidence supporting lithium as a monotherapy for BP-DEP. 32 In this
trial, BP-DEP patients treated with lithium were collected into two groups,
one with serum lithium levels ≤0.8 mEq/L vs >0.8. Lithium was then
augmented for 10 weeks with placebo, imipramine, or paroxetine. There was
no difference in efficacy among the three groups regardless of lithium level,
but the high lithium level group (plus placebo) did quite well. It would have
been informative if the authors had provided a direct comparison of the
results with high vs low levels of lithium (with suitable controls) but this
secondary analysis was not included in the paper. Higher levels of lithium
≥0.6 mEq/L were associated with better prevention of BP-DEP recurrences
than lower levels in a comparison study with quetiapine. 33

Comprehensive reviews of lithium treatment have consistently shown
lithium to have a significant antisuicidal effect and to decrease long-term
mortality. 34 - 37 This is important due to the high rate of suicide attempts of
up to 32.4% in bipolar I and 36.3% in bipolar II. 38 , 39 Even though its
antisuicidal property is not rapidly apparent, the benefits accrue over time. 40

Stopping lithium increases the risk of suicide by ninefold. 41

Another benefit of lithium is its proposed unique neuroprotective effects. 42

- 46 Bipolar disorder patients on long-term lithium have better-preserved white
matter structural integrity. 47 Lithium treated bipolar patients were spared the
loss of cortical thickness and hippocampal volume that occurred in non-
lithium-treated bipolar patients, and brain preservation was similar to matched
healthy controls. 45 , 48 , 49 Aside from possibly improving the clinical course
of bipolar disorder, the neuroprotective effect seems to confer additional
benefits in delaying the onset of Alzheimer’s disease, and it may favorably
alter the course of Parkinson’s disease. 50

Lithium is also associated with reduced risk of stroke in bipolar patients
compared to other treatments, perhaps because of reduction in atherosclerosis.
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51

The benefits of lithium treatment seem to exist for patients across the life
span, 52 , 53 but recent data suggest that the long-term benefit is greatest when
started early in the course of the illness. Lithium monotherapy prevents both
mania (risk ratio 0.52) and depression relapses (risk ratio 0.78), 54 and is also
more likely than the other treatments used for bipolar disorder to be
maintained as a monotherapy over time. 55 - 57 In an RCT comparing
quetiapine vs lithium for 1 year of maintenance effects, lithium was superior,
especially in the second half of the year. 58 Finally, a new “real-world
effectiveness” nationwide Finnish cohort study found lithium to be associated
with the lowest rate of psychiatric and medical hospitalizations in bipolar
disorder patients. 59 Lithium works less well in rapid cyclers but so do all
other mood-stabilizing medications. 60 - 62

Lithium has many adverse effects, both common and infrequent, that
contribute to its avoidance by many clinicians and refusal by some patients.
Many patients do not tolerate even relatively minor side effects such as
tremor, nausea, loose stools, hair loss, and blunted high moods. 63 Training,
clinical experience, tenacious effort in patient education, and consulting the
literature on side effect management 64 , 65 can all assist the prescriber in
overcoming some of these problems. Weight gain with lithium is a common
concern, but it is significantly less than with quetiapine, valproate, and
olanzapine. 66 Another area of significant concern with the use of lithium is
the possibility that abrupt lithium discontinuation may worsen the natural
course of bipolar disorder, leading to increased or earlier manic and
depressive relapses. 67 In a group of patients who were stable for years, 50%
relapsed within 8 months after abrupt lithium discontinuation, vs within 37
months with gradual discontinuation. 68 Consequently, if lithium treatment is
initiated, it should be done with the expectation that it would be continued as
a long-term maintenance agent and that it would be tapered off gradually if
and when it needed to be discontinued. 35 , 69 Initial and ongoing discussions
with the patient about this issue are important.

Regarding lithium’s risk for end-stage kidney disease, the number needed
to harm (NNH) has been estimated to be 300, but this may be an overestimate
because of biases in the study design. 70 A recent large observation study
actually found no increase in end-stage kidney disease on lithium compared
with controls and no difference from patients on valproate. 71 However,
chronic kidney disease (not end-stage) was more frequent with over 20 years
of lithium use.71 , 72 Lithium patients should have regular kidney function
monitoring. 73

Thyroid function should be monitored routinely as well, using thyroid-
stimulating hormone (TSH) for initial screening. Lithium interferes with
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thyroid function by several possible mechanisms, and if untreated up to 50%
of patients may develop goiters, especially women. 74 Some vulnerable
patients may develop rapid cycling as a consequence. 75

Quetiapine
Quetiapine is an FDA-approved medicine for acute BP-DEP, based on
evidence from two large manufacturer-supported studies BOLDEN I (the
BipOLar DEpressioN study group) and II. Both trials showed clear, but not
dose-dependent, separation from placebo for patients being treated daily with
either 300 or 600 mg of quetiapine. 76 , 77 In BOLDEN I, 58% of patients
treated with quetiapine responded (>50% reduction of initial depression
ratings) compared to 36% with placebo, and separation was apparent by 1
week. The bipolar II subjects did not respond as well as bipolar I patients, but
rapid cyclers in both groups responded to quetiapine more than placebo.76 In
the BOLDEN II replication study, bipolar II subjects may have responded
better than in the preceding trial. Clinical improvement was also greater with
quetiapine than placebo in both bipolar I and II disorder subjects in ratings of
quality-of-life 78 and anxiety. 79

The EMBOLDEN (Efficacy of Monotherapy Seroquel in BipOLar
DEpressioN) I (mentioned earlier) and II trials are placebo-controlled studies
that compared quetiapine vs lithium (level 0.6-1.2 mEq/L) and quetiapine vs
paroxetine (20 mg/d). Both trials found that quetiapine produced greater
response than placebo or the active comparators.31 , 80 Treatment-emergent
mania/hypomania was infrequent with quetiapine and somewhat more
prevalent in the paroxetine group than with placebo.80

Several adverse effects were associated with quetiapine treatment in these
studies. Serum triglyceride levels increased with quetiapine but decreased
with placebo and lithium. Subjects with clinically important weight changes
were ≥7% with quetiapine vs 2% with lithium.31 , 66 Unpublished trials of
quetiapine in the 1990s found high rates of clinically significant weight gain.
81 , 82 Quetiapine has also been reported to reduce insulin sensitivity in youths
aged 9-18, more than risperidone or placebo. 83

Quetiapine can also prolong the electrocardiographic QTc repolarization
interval. In 2011, the FDA added a warning about this to the quetiapine
package insert, similar to the one for citalopram.

There is one placebo-controlled maintenance trial of quetiapine as a
monotherapy for bipolar disorder, based on an enrichment and discontinuation
design. 84 BP-DEP subjects improved with open-label quetiapine were then
randomized to continue quetiapine or switch, over 2 weeks, to lithium or
placebo for up to 2 years. Both lithium and quetiapine were similarly superior
to placebo. The study has been criticized for using a sample that was enriched
with quetiapine responders and for a possible negative impact of quetiapine
discontinuation. Nevertheless, lithium showed similar increased time to new
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episodes of both depression and mania, and thus performed better than might
have been expected.84 , 85 The FDA did not approve quetiapine monotherapy
as a maintenance treatment for bipolar disorder.

Lamotrigine
Lamotrigine monotherapy has emerged as a possible first choice medication
for BP-DEP because of its lower risk of adverse effects (other than rashes)
compared with alternatives including lithium and quetiapine. It is not
associated with weight gain and may actually decrease weight. 86 It is also
less likely to cause unwanted neurocognitive effects and sedation. 87 Most of
the rashes associated with lamotrigine are benign, but dermatologic and
mucosal necrosis (Stevens-Johnson syndrome) have been associated with
early use of lamotrigine in about 1/1000 cases, especially with rapidly
escalating doses and in association with valproate co-treatment. 88 , 89

The evidence supporting lamotrigine efficacy for acute BP-DEP, however,
appears to be mixed, at best. One double-blind, placebo-controlled study of
lamotrigine (at 50 or 200 mg/d) in bipolar I depression (n = 195) found
favorable results. 90 At 50 mg, 41% of patients improved compared to 26%
with placebo; at 200 mg, 51%of patients showed improvement. A small,
placebo-controlled, crossover study of patients with refractory (mostly rapid
cycling) BP-DEP also found a similar response rate with lamotrigine. 91

Results from multiple open-label or less well-controlled studies also suggest
that lamotrigine may be effective for acute BP-DEP in both bipolar I and II
disorders, though benefits are delayed by the need for slow increases of
dosing to effective levels (typically 200-300 mg/d). 92 - 96

These positive findings have been countered by four large, negative,
placebo-controlled RCTs supported and designed by the manufacturer for the
treatment of acutely depressed bipolar I and II patients. 97 None of the four
studies found a statistical difference between lamotrigine and placebo.
Lamotrigine did not receive FDA approval for acute BP-DEP. Nevertheless, a
meta-analysis 98 of these five studies found a modest overall benefit with a
27% drug-placebo difference in effect size. In the more severely ill patients
(initial 17-item Hamilton Rating Scale for Depression score of 24 or more),
however, lamotrigine had a greater separation from placebo (47%) because
placebo effect was lower in these subjects. Lamotrigine was not better than
placebo if the baseline Hamilton was lower than 24 (7% difference).

A case series of 40 consecutive subjects with bipolar I disorder found that
the optimal plasma level of lamotrigine for the maintenance treatment for BP-
DEP was about 4 μg/mL. 99

The efficacy of lamotrigine as maintenance treatment in delaying
recurrences of BP-DEP (but not [hypo]manic episodes) is fairly robust. Two
large, 18-month trials 100 , 101 showed efficacy, enabling lamotrigine to obtain
FDA approval for maintenance use. It had no efficacy for preventing mania,
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but at least did not increase the risk of mania compared with placebo. Another
study101 compared lithium and lamotrigine for maintenance against
depressive relapse. It favored lamotrigine, but may have been influenced by
enrichment with patients who initially responded to lamotrigine for acute BP-
DEP and were then randomized to continue lamotrigine or switch to lithium.

Lamotrigine has shown no efficacy in treating acute mania,15 which makes
it less desirable than lithium, quetiapine, or cariprazine for many patients with
acute BP-DEP in that there may be no coverage for [hypo]manic phases of the
illness. Thus, for any patient whose hypomanias have been more than mild
and others who have had full mania, a second medication to address mania
will be needed. On the other hand, the relatively benign adverse effect profile
of lamotrigine might make it a first choice for some patients, especially if
previous hypomanias have been mild or infrequent and not necessarily in
urgent need of coverage, as in type II bipolar disorder.

Lurasidone

In the only trials of lurasidone monotherapy vs placebo to date, 102 patients
were randomized to 20-60 or 80-120 mg/d. After 6 weeks, similar
improvement was found in the low and high dosage groups, with the number
needed to treat (NNT) being 6 and 7, respectively, but adverse reactions of
nausea, vomiting, sedation, and extrapyramidal symptoms (EPS) were greater
with the higher doses though there was no difference in the rate of
discontinuation. Lurasidone appears to have fewer problems with weight gain
than lithium and QTc prolongation compared with quetiapine. 103 , 104

Akathisia and nausea 105 are the most distressing side effects for patients
taking lurasidone.

The efficacy of lurasidone and quetiapine in BP-DEP appears to be similar
with different outcome measures. 106 , 107 However, the lurasidone
monotherapy study mentions the use of a “quality control process” for some
of the data that are not described. The cited “Concordant Rater Systems” has
a website that cites a reference 108 describing procedures to enhance rater
assessment stability including eliminating raters with the 15% highest or
lowest ratings of patient symptoms. With different approaches to optimizing
signal enhancement from the rater data, one may wonder whether the reported
efficacy of lurasidone is as similar to quetiapine as it appears.

Lurasidone trials conducted so far have included bipolar I patients with BP-
DEP. Post-hoc analysis found efficacy for treating BP-DEP with mixed
features. 109

Lurasidone has not been studied as a treatment for acute mania nor as a
long-term treatment to prevent recurrences of [hypo]mania. Contrary to
expectation (most antipsychotics are also antimanic), case reports have
suggested that lurasidone may precipitate [hypo]mania, perhaps especially in
relatively low doses used in BP-DEP (eg, 40 mg). 110
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Cariprazine
Cariprazine is a new second-generation antipsychotics (SGA) that received
FDA approval for bipolar mania with and without mixed features 111 - 113 in
2015. In June 2019, cariprazine received FDA approval for acute bipolar
depression in doses of 1.5 or 3 mg daily. There are three published studies and
a fourth one will be published soon. 114 All but the first reported positive
results. In the most recent published report, there was a comparison of 1.5 and
3 mg with placebo in bipolar I depressed (but not suicidal) patients without
psychosis who had not failed on other bipolar depression medications. 115

Both doses produced improvement vs placebo by the primary outcome
measure of rating scale score change, but the secondary measure of global
impression of improvement only found efficacy on 3 mg and the NNT was
8.3 (12 for the 1.5 mg dose).

Citrome performed a data synthesis of all four studies and, usefully,
compared the cariprazine results with the results with other medications
approved for acute bipolar depression.114 The overall NNT for improvement
(50% reduction in rating scale scores) was 10 for cariprazine. This may be
compared to an NNT of 5 for the lurasidone studies and 6 for the quetiapine
studies. The NNH for weight gain was 16 with quetiapine, 58 for lurasidone,
and 50 for cariprazine. Weight gain could be greater over the long term: these
were all 6-week studies. There were also no significant lipid or glucose
changes with cariprazine. The major side effects of cariprazine were nausea,
akathisia, restlessness, and EPS, and these were dose related. Considering the
evidence on benefits and these harms, the lower approved dose (1.5 mg)
seemed best for most patients. In the 2019 study, patients were begun on 1.5
mg and increased to 3 mg after 2 weeks if there was no response.

Cariprazine joins quetiapine as the second SGA that is FDA-approved for
both mania and depression, but it has significant advantages in metabolic side
effects over quetiapine. However, it may be less effective for depression, and
the approved doses for mania (3 to 6 mg) are significantly higher than the
optimal dose for depression. Thus, at the optimal dose of 1.5 mg for
depression, there may not be protection against mania. However, the same
may be said for quetiapine, which is effective for depression at 300 mg, but
doses for mania are usually higher.

Other SGAs for bipolar depression
Some other atypical antipsychotics tested in BP-DEP have not shown
efficacy. Examples include adjunctive use of ziprasidone 116 and aripiprazole
monotherapy in two large RCTs. 117 In the 8-week aripiprazole studies, there
was separation from placebo in some of the earlier weeks, but by week 8,
there was no difference (NNT = 44). Dosage at endpoint reached a mean of
16.5 mg. Some have speculated that lower doses (eg, starting at 2-5 mg and
titrating up to 5-10 mg) might have produced a comparable and more
sustained antidepressant effect (perhaps due to less akathisia), and this
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deserves study. In the only maintenance study of aripiprazole in bipolar
disorder (following successful treatment of acute mania at higher doses), there
was no difference from placebo in preventing depressions or mixed states
with depressive symptoms over 6 months follow-up. 118 It seems that BP-DEP
treatment priority should be given to the SGAs with stronger supporting
evidence.

Olanzapine-fluoxetine combination and olanzapine monotherapy
Another FDA-approved treatment for acute BP-DEP is OFC. A large (n =
788) RCT comparing placebo, olanzapine monotherapy, and OFC in
depressed patients with bipolar I disorder demonstrated a statistically
significant and clinically meaningful response with OFC. Olanzapine alone
was statistically better than placebo, but the difference did not appear
clinically significant and seemed to be due mostly to improvement in sleep
and appetite, rather than in the core symptoms of depression. 119 Another
study compared OFC to lamotrigine with no placebo arm. 120 It found similar
remission rates with both active treatments, with somewhat more rapid
improvement in BP-DEP with OFC, whereas lamotrigine was better tolerated
overall and did not worsen parameters of metabolic syndrome.

Olanzapine monotherapy was tested in another trial in Japan. 121 Again, the
benefits for BP-DEP were statistically significant, but the effect size appeared
clinically insignificant with most improvement in appetite and sleep. Long-
term follow-up in two East Asian samples found reduced risk of recurrences
of both depression and [hypo]mania but with an increased risk of weight gain.
122 , 123

Despite its effectiveness in acute BP-DEP, OFC is not recommended in the
early nodes of this algorithm. The severe metabolic effects of olanzapine
contribute to long-term risk for morbidity and mortality. 124 Even a single
dose of olanzapine was found to alter glucose and lipid metabolism and
increase insulin resistance. 125 Olanzapine monotherapy is not recommended
at all in this algorithm.

The effectiveness of OFC does not seem to generalize to other
combinations of SGAs and antidepressants. In a recent meta-analysis of six
controlled studies of other combinations, no clinically significant benefit was
found. Over 1-year follow-up, there was an increased risk of [hypo]manic
mood switching with antidepressants vs placebo combined with SGAs. 126

Are there any other options for early use in bipolar depression?
Valproate might be effective in BP-DEP, but this impression is based on four
small studies with a total of only 142 subjects and some significant problems
(eg, one had a drop-out rate of 53% on valproate). 127 , 128 As a maintenance
treatment to prevent BP-DEP episodes, according to a 2014 meta-analysis of
33 RCTs, valproate did not demonstrate efficacy, whereas lithium and
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lamotrigine did have significant preventative effect. 129 The large 2010
BALANCE study contributed to the evidence-base for valproate’s inferiority
as a treatment for bipolar disorder, compared with lithium, and the
combination was only slightly more effective than lithium alone. 130 - 132

Valproate also has important adverse effects especially weight gain and is a
severe teratogen. 133 Therefore, valproate might be considered later as an
option for BP-DEP, but is not recommended among first-line treatments.

Neither carbamazepine (CBZ) nor oxcarbazepine have sufficient evidence
to support efficacy in BP-DEP. 134

No antidepressant is FDA-approved explicitly for the treatment of BP-DEP
except for fluoxetine when combined with olanzapine, as discussed.
Antidepressant monotherapy in bipolar I disorder is discouraged in expert
consensus evaluations of the literature, especially when mixed features are
present, and even when added to a mood stabilizer.2 , 135 More recently, data
from the Systematic Treatment Enhancement Program for Bipolar Disorder
(STEP-BD) study confirmed that rapid cyclers continued on antidepressants
(despite concurrent mood stabilizer treatment) had much worse maintenance
outcomes. 136 They had triple the rate of depressive episodes per year
compared with subjects whose antidepressants were discontinued. These were
patients who seemed initially to have a good response to the added
antidepressant. The STEP-BD study also found that antidepressants seem to
cause a unique syndrome of dysphoria, irritability, and insomnia that is not
part of the natural course of most bipolar patients. 137 Patients treated with an
antidepressant for acute depression were 10 times more likely to develop this
“antidepressant-associated chronic irritable dysphoria” (ACID) syndrome.

Their efficacy with bipolar II depression is less clear, though risks of
dangerous mood switching are lower than with bipolar I depression. Evidence
is accumulating that antidepressants including sertraline and venlafaxine may
be effective and relatively safe (with respect to cycling) from short-term
studies without placebo controls in patients with non-mixed bipolar II
depressions. 138 , 139 Sertraline was recently compared to lithium alone or
sertraline plus lithium in 142 subjects in a 16-week randomized study of the
acute treatment of bipolar II depression. 140 The response and mood switch
rates did not differ, but more patients dropped out on the combination
treatment, and it did not work faster than the others. However, the switchers
on lithium had a mean serum lithium level of only 0.41 mEq/L compared to
non-switchers who had a mean level of 0.62 mEq/L.

There is a long-term (1 year), controlled study of maintenance treatment
with fluoxetine in patients with bipolar II depression who had responded
acutely to open-label fluoxetine monotherapy. 141 Eighty-one patients were
randomized to fluoxetine, lithium, or placebo. The time to relapse was
significantly longer with fluoxetine. An editorial pointed out that the study
suffered from 75% attrition over the course of the protocol, and the sample
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was 100% enriched with responders to fluoxetine. 142 Also, patients on
fluoxetine were three times more likely to present with some hypomanic
symptoms at follow-up visits. As noted earlier, STEP-BD found no
improvement from adding antidepressants to ongoing mood stabilizers
compared with avoiding doing so. 143

In summary, more study is required before there can be a firm
recommendation that antidepressants should be among early options for
managing bipolar II depression. Antidepressants do have generally milder
side effects compared with SGAs, lithium, and lamotrigine (considering the
rash risk). If antidepressants are considered, clinicians should be careful to
diagnose bipolar II strictly according to the DSM-IV or -5 criteria, 144 as was
done in these studies. A key criterion differentiating bipolar I mania from the
hypomania in bipolar II that clinicians may overlook is that manic episodes
are associated with “marked impairment in social or occupational
functioning.” Often, impairment from the [hypo]mania that on superficial
evaluation did not appear “marked” may later be recognized as such, and the
diagnosis will become bipolar I and antidepressants will drop from early
consideration.

In summary for Node 2
Lithium, quetiapine, lamotrigine, lurasidone, and cariprazine are the five
preferred options for acute BP-DEP. Clinicians should choose a suitable first
choice medication from among these, depending on the patient’s tolerance of
particular adverse effects, need for an agent that will prevent switching to
mania, and other factors.

Nodes 3-6: Overview
Nodes 3-6 start algorithm branches for depressed patients currently taking
some medication for BP-DEP and address whether to optimize dose, add or
change treatment for the next step (See Figure 1 ).

Node 3: Is the patient currently on lithium?
As discussed in Node 2, lithium monotherapy may have limited effectiveness
for acute BP-DEP especially if the trough level is <0.8 mEq/L. Therefore,
clinicians should consider increasing the dose, if tolerated, to reach a serum
lithium level >0.8 mEq/L.32 If the patient already has a level above 0.8, go to
Node 7 where quetiapine, lamotrigine, lurasidone, and cariprazine are
considered for the next step.

Node 4: Is the patient taking carbamazepine, lamotrigine, or
valproate?
One should first optimize the dose of these anticonvulsants: lamotrigine to
200-400 mg/d (optimal level may be about 4 μg/mL, as noted earlier99 );
valproate or CBZ to usually employed levels (for mania, 50-125 or 4-12
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μg/mL, respectively). 8 If doses are already optimized, then add or change to
lithium, quetiapine, lurasidone, lamotrigine, or cariprazine considering the
factors discussed in Node 2. Depending on the medication chosen, adding or
switching will depend on whether the patient needs coverage for mania, as
discussed in Node 2.

Some clinicians like to add an antidepressant to depressed patients on
valproate, but in the STEP-BD study, as noted earlier, this was not better than
adding placebo.143 If CBZ is retained, addition of lurasidone is
contraindicated according to the package insert due to particularly strong
induction of the metabolism of lurasidone by CBZ, which can result in 85%
reduction in serum concentrations of lurasidone. Cariprazine is also a P450
3A4 substrate and metabolism would be induced by CBZ.

Node 5: Is the patient taking quetiapine, lurasidone, or
cariprazine monotherapy?
The daily dose of quetiapine used in the BP-DEP registration trials was 300-
600 mg and for lurasidone it was 40-120 mg. This dose should be continued
for up to 6 weeks especially if partial response occurs and improvement is
continuing. If response remains unsatisfactory, then evidence supports adding
lithium to lurasidone.107 There are no studies, however, combining lithium
and quetiapine for acute BP-DEP. A maintenance study, however, found
quetiapine better than placebo when combined with lithium or valproate. 145

Therefore, addition of lithium to quetiapine is a reasonable choice. Based on
this one study, valproate addition might be reasonable as well, but it is not one
of the top choices for reasons explained earlier at Node 2.

Another option would be to combine lamotrigine and quetiapine. In the
CEQUEL (Comparative Evaluation of Quetiapine Plus Lamotrigine) double-
blind study, 202 patients receiving quetiapine were randomized to addition of
lamotrigine up to 200 mg/d, 500 μg/d of folic acid, or placebo. 146 With
quetiapine plus lamotrigine, there was improvement in depressive symptoms
at 12 and 52 weeks and fewer recurrences of depression. Surprisingly, folate
yielded a somewhat less favorable response than with quetiapine alone.

There are no studies as yet combining cariprazine with other medications
for BP-DEP.

Alternatively, if the patient has not had an adequate trial of monotherapy
with any of the other four recommended options, then one could switch to one
of them, as discussed in Node 2.

Node 6: Is the patient taking an antidepressant, or olanzapine
alone or with fluoxetine?
These are treatments that are not favored for early use in BP-DEP for the
reasons discussed in Node 2. The STEP-BD results showing the harms of
continuing patients on antidepressants, including more frequent cycling into
depressions and switches into ACID (irritable dysphoric states), argue against
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this common practice.136 , 137 Therefore, if the patient is on one of them now
and is depressed, the recommendation is the same as in Node 2. One may
discontinue the existing medication with gradual dose reduction over at least
2 weeks to limit any risk of mood destabilization. At the same time, start
lithium, quetiapine, lamotrigine, lurasidone, or cariprazine depending on the
patient’s expected side effect tolerance and the other considerations discussed
in Node 2.

Node 7: Is the patient still depressed after an adequate trial of
the first treatment selected at Node 2 or after changes
recommended in Nodes 3-6?
Options to consider for this second medication trial are any of the five drugs
discussed that are first-line but not yet tried. As shown in Figure 1 , the
algorithm recommends staying at Node 7 in the event of unsatisfactory
response, continuing to try up to all five of the recommended first-line
treatments (if acceptable to clinician and patient) before continuing to Node 8.
Adding or changing treatments are possibilities. The next medication could be
added even if it is ineffective for [hypo]mania (eg, lamotrigine), provided that
the first medication has a mania-preventing effect (eg, lithium). One could
switch to the next medication if the choice is likely to be effective for mania
(eg, lithium, quetiapine, or cariprazine) but probably not lurasidone which is
unstudied in mania.

Quetiapine is effective as an acute monotherapy for BP-DEP, and it has
maintenance efficacy as an adjunct to another mood stabilizer, 147 , 148 but it
adds metabolic and other adverse effect risks that can be a problem over the
long term. Lamotrigine has one (n=124) positive study as an add-on to lithium
in bipolar I and II depression 149 : 52% of subjects met criteria for response,
compared to 32% with placebo (NNT=5), but 8% switched to [hypo]mania
with lamotrigine as did 3% of those given placebo. As noted at Node 2,
maintenance efficacy in BP-DEP is reasonably well established for
lamotrigine and it is well tolerated by most patients. Lurasidone was found
effective and well tolerated as monotherapy and as an adjunct to lithium and
other mood stabilizers.107

What about adding an antidepressant to the first-line BP-DEP
medication?
Antidepressants are a popular choice at Node 7 and earlier, for many
clinicians. However, they have inconsistent evidence for efficacy in BP-DEP
and they induce recurrent depressions and other negative states as discussed
earlier.143 Also, in a meta-analysis of six placebo-controlled RCTs of adding
an antidepressant (selective serotonin reuptake inhibitors [SSRIs], bupropion,
or agomelatine) to lithium or other mood stabilizers (mentioned earlier), there
was little additional improvement (standardized mean difference 0.165) and
no differences in response or remission rates.126 Furthermore, there was a
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significantly increased risk of switch to [hypo]mania within a year of follow-
up (OR 1.8) suggesting a destabilizing effect on the course of some bipolar
disorder patients. See Node 8 for further discussion of the benefits and risks
of antidepressants. We still do not recommend OFC here, because of the long-
term metabolic side effects of the olanzapine component.

Node 8: Consider an antidepressant in non-rapid cycling BP-
DEP or possibly valproate
One arrives at Node 8 after the patient has been tried on up to five BP-DEP
medicines (and combinations) without a history of rapid cycling (four or more
mood episodes per year) or mixed episodes. Also, there should be no history
of [hypo]mania after receiving an antidepressant. For rapid cyclers or patients
with BP-DEP with mixed features, go to Node 9.

Use of an antidepressant
The International Society for Bipolar Disorders (ISBP) Task Force of 68
experts reviewed the literature and prepared a report on the use of
antidepressants in bipolar disorder in 2013.2 Twelve recommendations were
made, based on consensus of at least 80% of the experts.

Three recommendations pertinent to this step in the algorithm arose from
their report. Our comments are in italics:

Avoid antidepressants in all patients with current or past mixed states.
Discontinue any antidepressants in use during a mixed state. [There are
no new studies offering further evidence on this topic .]
In bipolar II depression, antidepressant monotherapy can be used but
not if there are mixed features (defined as two or more hypomanic
symptoms). Observe closely for any manic/mixed symptoms
developing. [There are no studies since 2013 evaluating bipolar II
mixed cases treated with antidepressants, so this recommendation
seems still pertinent .]
Avoid antidepressants in all patients with recent or past rapid cycling.
[Two recent studies evaluated bipolar II depressed patients with rapid
cycling and found no greater mood switching and no reduction in
effectiveness compared with non-rapid cyclers. 140 , 150 However, these
studies did not have placebo controls so it is not known if the
antidepressants were effective. As noted, rapid cyclers had much worse
outcomes with depression in the STEP-BD study. 136 ]

Thus, it might be reasonable to consider adding an antidepressant to a mood
stabilizer at Node 8, and even to consider antidepressant monotherapy for a
bipolar II depressed patient—but not for patients with previous or current
mixed features. For rapid cycling bipolar II patients, cautious antidepressant
monotherapy can be considered but clinicians should stay alert for depression
recurrences. In choosing an antidepressant, safety may be the primary
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consideration: bupropion and SSRIs seem to have less risk of inducing
cycling than venlafaxine in bipolar I patients. 151 In bipolar II patients,
however, venlafaxine monotherapy was not a problem in one study.150

Fluoxetine is best avoided because of the long half-life of its active
metabolite, norfluoxetine, which might prolong an emerging manic episode.

Valproate
Despite having very limited evidence of efficacy in acute BP-DEP as
discussed in Node 2, valproate can be considered as an option here. Its dosage
should be adjusted to the higher end of the usual serum level, 70-90 μg/mL,
according to some expert opinion. 131

Node 9: Continuing to avoid antidepressant in high-risk patients
Patients who reached this point of the algorithm have been tried on lithium,
quetiapine, lurasidone, lamotrigine, and cariprazine unless one or more were
deemed unacceptable due to intolerability or side effect risks. In addition,
they have risk factors for the use of an antidepressant including mixed
features, rapid cycling, and history of [hypo]mania or a mixed state after
receiving an antidepressant. Options include, trying valproate (also offered in
Node 8) or combinations of the five recommended BP-DEP medicines not yet
tried. This may also be the point to consider OFC.

Node 10: Highly refractory bipolar depression
Many evidence-supported treatments have been tried by this point and yet the
patient’s response remains unsatisfactory. The diagnosis of BP-DEP should be
reviewed again, as it also should after each previous trial that produced an
unsatisfactory response. Table 1 lists several more options and cites pertinent
evidence. ECT is discussed first because of its strong effectiveness, and the
others are in no particular order. This is not meant to be an exhaustive list.

Table 1 | Options to consider for treatment-resistant bipolar depression

Treatment Comments

Reconsider ECT ECT may produce a 50% response rate at this point and thus may
be by far the best option. 153 , 154 See Node 1

Other device-based
interventions

Transcutaneous magnetic stimulation, vagus nerve stimulation, a
deep brain stimulation have possible value but have not been
adequately studied in BP-DEP. Transcranial direct stimulation is 
promising new option with efficacy. 155 Adjunctive bright light
therapy for an hour given at Noon was much more effective than
dim red light for BP-DEP in a recent small study. 156 Patients we
on antimanic agents, and rapid cyclers and mixed syndrome
patients were excluded

Stimulants, modafinil, or Methylphenidate has many case reports and may be mildly
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armodafinil effective based on uncontrolled data. Lisdexamfetamine in a rece
RCT in 25 subjects had no efficacy on the total depression scores
but depressed mood and fatigue/sleepiness were improved. 157

Modafinil was tested in a placebo-controlled RCT (n = 85) with
overall positive effect on depression though primarily due to
improvement in energy symptoms. There were no manic switche
158 Armodafinil has had three large placebo-controlled RCTs as a
adjunct. One was positive (NNT = 9) and two were negative. The
manufacturer decided not to file for an FDA indication. 159

Pramipexole Pramipexole, a D3 agonist, has had two small positive short-term
placebo-controlled trials as an adjunct (n = 21, n = 22). 160 , 161

Note that, rapid cyclers were excluded, and it was poorly tolerate
However, it can have persisting benefit. 162 , 163

Clozapine There are no controlled studies in BP-DEP, but open-label report
show possible benefit in some cases. 164 , 165 One report
documented 4 years of stable improvement in a patient with
refractory psychotic bipolar disorder treated with clozapine 166 a
another suggested reduced rates of hospitalization for BP-DEP
episodes with addition of clozapine. 167

Add omega-3 fatty acids
(O3FAs)

In six RCTs, O3FAs were not effective in BP-DEP. 168 However,
another (n = 75) found improvement in mildly to moderately
depressed patients. 169 A meta-analysis of adjunctive O3FAs
(n=291) found evidence of efficacy in acute BP-DEP with a low-
moderate effect size of 0.34. 170 O3FAs may be particularly well
tolerated.

Add aripiprazole This SGA, which is FDA-approved as an adjunct for non-bipolar
depression, has had multiple open-label and uncontrolled studies
showing some effectiveness in bipolar depressed patients. 171 - 17

However, unlike quetiapine and lurasidone, it has failed to show
efficacy as monotherapy in two large controlled studies,117

although post-hoc analysis showed some improvement in severel
depressed patients. 178 It has been suggested that the average dos
(15-18 mg/d) might have been too high in these negative studies.
In the most recent positive report, doses up to 5 mg were used. 17

Add sleep deprivation
combined with light
therapy

A group in Italy has reported two consecutive large prospective
open trials of 24-h sleep deprivation with light therapy added to
lithium in inpatients with BP-DEP, 83% of whom had histories o
medication resistance. 179 There were significant benefits for
depression and suicidality. The findings were replicated by other
investigators in an open-label controlled trial comparing with
medication alone, and the results were sustained over 7 wk. 180

This “chronotherapy” approach deserves more investigation

Add triiodothyronine (T3) A retrospective chart review of 125 treatment-resistant, depressed
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patients with bipolar II and 34 with bipolar NOS disorders found
that they had failed trials of an average of 14 previous treatments
181 With addition of “supraphysiological” doses of T3 averaging
μg daily, 33% remitted and 84% improved. There may be
investigator bias in addition to other problems with chart review
studies

Abbreviations: BP-DEP, bipolar depression; ECT, electroconvulsive therapy; FDA, food and drug
administration; O3FAs, omega-3-fatty acids; RCT, randomized controlled trial; SGA, second-generation
antipsychotic; T3, triiodothyronine

EXCEPTIONS: COMORBIDITY AND OTHER
FEATURES IN BP-DEP AND HOW THEY AFFECT
THE ALGORITHM
Table 2 lists common comorbidities and other circumstances with suggestions
on how the algorithm might change for these patients based on evidence
considerations.

Table 2 | Comorbidity and other features in bipolar depression: How
they affect the algorithm

Comorbid Conditions Evidence Considerations Recommendations

Posttraumatic Stress Disorder
(PTSD)

Co-occurring BP-DEP and
PTSD are associated with
increased suicide risk, rapid
cycling, substance use
disorder, and greater
depressive symptoms. 182 ,
183

PTSD has a higher prevalence
in BP-DEP compared with
general population, with
overall 20% lifetime
prevalence rate.3

Lithium might reduce
vulnerability to PTSD. 184

Common symptoms require
differentiation (irritability,
insomnia, decreased
concentration).

PTSD-related insomnia and
anxiety could be treated wit
prazosin. 185 Quetiapine co
be reasonable (be aware of
weight gain).

Lamotrigine has some
efficacy in PTSD. 186
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Comorbid Conditions Evidence Considerations Recommendations

Attention-
Deficit/Hyperactivity
Disorder (ADHD)

Stimulants added for ADHD
symptoms with effective
ongoing mood stabilizer seem
safe, but use without a mood
stabilizer is associated with 6-
7 fold increased risk of
inducing [hypo]mania. 187

Atomoxetine and armodafinil
have been insufficiently
studied in this comorbidity.
188 , 189

Patients should be on a moo
stabilizer before adding any
stimulant to address ADHD
symptoms or excessive day
time fatigue

DSM 5 Anxiety Disorders Up to 75% of bipolar disorder
patients have at least one
comorbid anxiety disorder at
some point. These are
associated with more frequent
mood episodes and poorer
treatment outcome.5

Anxiolytic agents such as
buspirone, gabapentin, and
benzodiazepines may be
helpful. Valproate sometime
is helpful in treatment-
resistant panic disorder.
However, quetiapine had no
efficacy for BP-DEP nor
comorbid generalized anxie
disorder in one RCT. 190

Women of childbearing
potential and pregnant women

Valproate is by far the most
teratogenic agent used for
bipolar disorder. 191 Valproate
(but not lamotrigine) may also
lower intelligence scores in
young children exposed to it
in utero. 192

Carbamazepine is associated
with increased spina bifida,
cardiac anomalies, and
vitamin K deficiencies late in
pregnancy.191

Avoid valproate in any
woman with the potential to
become pregnant: should th
patient become pregnant it
may already be too late to
remove it before harm is do
High dose folate (4-5 mg
daily) has been recommend
201 but probably has no
protective effect.133

Carbamazepine is almost as
harmful and should be
avoided. Lithium is preferre
over valproate and
carbamazepine.

Data on lamotrigine suggest
low risk of fetal harm as
monotherapy, but cleft palate
is a concern. 193 - 197

Lithium has lower
malformation risks than
valproate and carbamazepine.
Cardiac malformations

For some patients, lithium
should be the first choice 20

The SGAs with efficacy in
BP-DEP are generally first
choice, though data are very
limited in pregnancy. 204

Lamotrigine may be
considered.
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Comorbid Conditions Evidence Considerations Recommendations

occurred in 2.4% of infants
exposed to lithium (0.6% for
ventricular outflow
obstruction) vs 1.2% of
unexposed babies (0.2%
ventricular outflow), an
adjusted risk ratio of 1.65.
The risk rises with higher
doses, but is still lower than
previously thought. 198

ECT treatment during
pregnancy causes fetal heart
rate reduction, uterine
contraction, and premature
labor in up to 1/3 of the
subjects. ECT was found to
have an overall fetal mortality
rate of 7%. 199

Although the safety of
antipsychotics in pregnancy
has not been clearly
established (due to many
limitations in the studies),
they seem to be relatively
safe. 200

The SGAs that cause weight
gain appear to increase risk of
gestational metabolic
complications including
diabetes and babies large for
gestational age. Olanzapine
may be associated with low
and high birth weight and a
small risk of malformation
including hip dysplasia,
meningocoele,
ankyloblepharon, and neural
tube defects.201

Patients stopping medication
during pregnancy had a
relapse rate of 80% for
depression, 16% for mania
relapse, and 3.9% for mixed
episode in postpartum. 202

ECT treatment during
pregnancy warrants more
caution than previously
thought. It can be used for
severe depression, catatonia
medication resistant illness,
extremely high risk for
suicide, psychotic agitation,
severe physical decline due 
malnutrition, dehydration, o
other life threatening
conditions.199

Prescribe as few drugs as
possible—ideally, one. But,
when pregnancy occurs
during treatment, it is usual
best to continue the previou
regimen to avoid exposure t
even more agents, except if
the patient was on valproate
or carbamazepine (probably
switch).

Adjust doses as pregnancy
progresses. Blood volume
expands 30% in third
trimester. Plasma level
monitoring is helpful.

Anticholinergic drugs shoul
not be prescribed to pregnan
women except for acute,
short-term need.

Depot antipsychotics should
not be routinely used in
pregnancy: infants may sho
extrapyramidal symptoms f
several months
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Comorbid Conditions Evidence Considerations Recommendations

Substance Use Disorders
(SUDs)

Reported lifetime prevalence
of BP-DEP and any substance
use disorder is as high as
47%, especially in bipolar I
disorder (60%). Active SUDs
are associated with poorer
outcome with medication
treatments but there are very
limited data in this patient
population due to exclusion
criteria.4

Valproate in one small study
showed significant reduction
in alcohol drinking in patients
with BP-DEP. 205

Citicoline added to standard
treatment of comorbid cocaine
dependence in manic patients
showed improvement in
substance abuse. 206

Naltrexone and acamprosate
have been shown to have
modest ability to reduce
alcohol drinking behaviors.
207 , 208

Remission of SUDs is a hig
treatment priority

Cardiac disease or use of
QTc-prolonging drugs

Quetiapine has had 5 studies
measuring QTc prolongation
but the manufacturer has
refused to release the QTc
data. 209 However, in 2011 the
FDA mandated a new QTc
warning in the quetiapine
package insert with
requirements for monitoring.

Based on clinical trials thus
far, lurasidone has been
shown to have minimal
alteration of QTc.104

If risk of QTc prolongation 
a significant concern,
quetiapine would be relative
undesirable.

Consider lurasidone.

Review the patient’s
medications for other QTc-
prolonging agents and
monitor for risk factors for
Torsade’s, such as bradycar
and electrolyte abnormalitie
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Comorbid Conditions Evidence Considerations Recommendations

Other medical comorbidities Medical comorbidities are
common

Hepatitis and liver cirrhosis
avoid valproate and
carbamazepine when possib
Among SGAs, quetiapine a
olanzapine have higher risk
transaminase elevations

Renal filtration impairment
avoid lithium. Lamotrigine 
also renally excreted.

Obesity, hyperlipidemia,
metabolic syndrome: consid
lamotrigine, carbamazepine
or lurasidone

Abbreviations: ADHD, attention-deficit hyperactivity disorder; BP-DEP, bipolar disorder; ECT,
electroconvulsive therapy; IM, intramuscular; PTSD, posttraumatic stress disorder; SGA, second-
generation antipsychotics; SUDs, substance use disorders.

COMPARISON WITH OTHER BP-DEP GUIDELINES
AND ALGORITHMS

A “meta-consensus” of other guidelines found significant disagreements. 152

Though the recommendations herein are generally in accord with most
recently published guidelines, there are some differences, in part because the
current algorithm places such strong emphasis on long-term side effect
considerations. For example, other guidelines propose OFC as a first-line
treatment, but in this algorithm it is not recommended until after most other
evidenced options. Table 3 summarizes key recommendations in other
guidelines published since 2013.

Table 3 | Other guidelines and algorithms for the treatment of acute
bipolar depression

Guideline/Algorithm Year Key Points

The psychopharmacology algorithm
project at the Harvard South Shore
Program: an update on bipolar
depression7

2010 Last version of the present algorithm.
Lithium, quetiapine, and lamotrigine w
first-line options, with a slight preferen
for lithium.

Adding an antidepressant could be
considered after above options in low-r
patients

Canadian Network for Mood and Anxiety
Treatments (CANMAT) and International
Society for Bipolar Disorders (ISBP)

2013 Bipolar I: first-line lithium, lamotrigine
quetiapine monotherapy, olanzapine plu
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collaborative update of CANMAT
guidelines for the management of patients
with bipolar disorder: update 2013135

SSRI, or combinations with lithium,
valproate plus antidepressant.

Bipolar II: first-line quetiapine only;
second-line lithium, lamotrigine, atypic
antipsychotic plus antidepressants, and
others

National Institute for Health and Care
Excellence: Clinical Guidelines 210

2014 First-line medications were quetiapine,
olanzapine, OFC, lamotrigine, valproat
and lithium

Royal Australian and New Zealand
College of Psychiatrists clinical practice
guidelines for mood disorders. 211

2015 Quetiapine, lurasidone, olanzapine were
first-line monotherapy options, followe
by lithium, valproate, and lamotrigine a
second-line monotherapy choices.

Evidence-based guidelines for treating
bipolar disorder: Revised third edition
recommendations from the British
Association for Psychopharmacology 212

2016 Firstline medications included quetiapin
lurasidone, olanzapine, and OFC.

Lamotrigine was second line.

Escitalopram, fluoxetine, lithium, and
paroxetine were third-line
recommendations

The international College of Neuro-
Psychopharmacology (CINP) Treatment
Guidelines for Bipolar Disorder in Adults
(CINP-BD-2017) 213

2016 Lurasidone and quetiapine were
recommended as first line.

Escitalopram, fluoxetine, olanzapine, an
OFC were the second-line
recommendations.

Lithium was fourth line given the level 
evidence.

Abbreviation: OFC, olanzapine and fluoxetine combined; SSRI, selective serotonin reuptake inhibitor.

CONCLUDING COMMENT
Notwithstanding the development of this and other algorithms and guidelines,
the treatment of BP-DEP remains a challenge for both clinicians and patients.
A considerable degree of uncertainty remains about which of the treatments
constitute first-, second-, or third-line therapies. Practitioners will need to
remain ever alert to emerging evidence and evolving changes in practice in
order to provide safe and effective management of their BP-DEP patients.
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I

UPDATE
BIPOLAR DEPRESSION ALGORITHM

n the several months since the publication of the last version of this
algorithm, the recommendations and flowchart remain the same. There have

been no new studies that seem to change the overall sequences of the nodes.
However, there are some additional and new studies deserving mention.

Node 2: The Patient with Bipolar Depression Is Not Currently on
a Mood Stabilizer
In this long section of the algorithm paper, we discuss the merits of the various
options for treatment of an acute bipolar depression if the patient is currently
not on a mood stabilizer. One of the options is lamotrigine. It is noted that it
may be helpful to obtain a plasma level of lamotrigine to optimize the oral
dose, based on a small observational study suggesting that the best results were
at about 4 mcg/mL. However, we found another small retrospective study that
found that lamotrigine may have a therapeutic window of 5–11 mcg/mL. 1

Given the two studies, we are now suggesting that clinicians try to dose
lamotrigine so the level will be between 4 and 11 mcg/mL.

Table 1 : Options to Consider for Treatment-Resistant Bipolar
Depression
There is misleading information in the brief discussion of the pramipexole
studies - the 4th item in the table. It is stated that pramipexole “was poorly
tolerated” in these two small studies. In the first study, done primarily in bipolar
I depressed patients, 58% reported nausea vs 20% on placebo. However, this
did not affect dropout rates in this 6 week study. In the second study which was
exclusively in bipolar II patients, 60% of the pramipexole patients reported
nausea vs 64% on placebo. Again, it didn’t affect dropout rate: 90% of both
groups completed the 6 week study. One patient on pramipexole developed a
psychotic mania in the first study vs none on placebo, and in the bipolar IIs, one
became hypomanic on active medication and two on placebo. The authors
noted that studies are needed with longer-term treatment with pramipexole to
see if there is more switching over time including switching to psychosis in
vulnerable people.

The last item presented in this table is “Add triiodothyronine (T3).” A
retrospective chart-review study from Canada presented positive data. Since
that publication, a review of the literature on T3 augmentation in bipolar
depression located several more studies including three open-label prospective
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investigations. 2 The percentages of patients improved were 56%, 75%, and
79%. The studies were all considered “flawed but promising” and there were
suggestions that rapid cycling patients could benefit. Finally, there was a small
double-blind comparison of adjunctive T3 compared with levothyroxine (T4) or
placebo. 3 Thirty-two rapid-cycling treatment-resistant patients who had failed
a trial of lithium were randomized to have one of these three treatments added
to the lithium. They were followed for at least four months. The study was
powered for 60 patients but given the difficulty of recruiting these refractory
patients they were only able to study 32 and hence the statistical analyses had
to be limited. The findings were that the T4 group fared better than the T3
group and the placebo. There was only a trend-level improvement for the T3
group versus the placebo, but it could have become significant if the N had
been larger. T4 patients had a 33% increase in the time in euthymia compared
to pretreatment, whereas the placebo group’s time in euthymia declined by
6.5% (p = 0.033).

In conclusion, the evidence base for trying T3 instead of T4 is arguably more
persuasive, but more research is needed before thyroid augmentation with
either T3 or T4 should be located earlier in the algorithm for bipolar
depression.

Table 2 : Comorbidity and Other Features in Bipolar Depression:
How They Affect the Algorithm
In this table, there is a discussion of considerations for women of childbearing
potential. There is mention of a recent large National Institute of Mental
Health-sponsored study of the risk of cardiac malformations including Ebstein’s
abnormality. Data has emerged that provided a more precise measure of what
can be expected. The researchers found that the adjusted risk ratio for any
cardiac abnormality was 1.65 compared to unexposed babies. 4 For Ebstein’s,
the risk ratio was 2.66, and in absolute numbers it was 0.6% for lithium-
exposed infants versus 0.18% for those not exposed. The impact was dose-
related, with higher ratios if the dose was over 900 mg daily. These results were
included in a new meta-analysis of 13 high-quality studies published in January
2020. 5 This analysis found the odds ratio for any cardiac abnormality to be
slightly higher—1.86. The risk was limited to fetuses exposed in the first
trimester. The absolute risk was 1.2% for any cardiac abnormality. Note that
these are comparisons between women with bipolar disorder who did or did not
receive lithium, not between bipolar women on lithium and the general
population of pregnant women. The fetuses of nonbipolar women have fewer
cardiac abnormalities. The studies were generally unclear about whether they
excluded women who were on other teratogenic medications or were misusing
any substances like alcohol. The authors concluded that the risks of lithium
exposure during pregnancy are low, though they are higher in the first trimester
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and doses should be kept in the lowest part of the therapeutic range, especially
during that time. The risks and harms associated with mood episode relapse
from stopping lithium or lowering the level below the therapeutic range appear,
for most women, to exceed the harms of fetal abnormalities or other pregnancy
complications associated with continuing lithium.

There is also a brief discussion of substance use disorders as a comorbidity
in bipolar depression, and the recommendation is that remission from those use
disorders should be a high treatment priority. We did not mention cannabis as
one of the substances that could be a concern. The evidence available points
clearly to an association between usage and worsening course of bipolar
disorder over time. In a study of 4,915 subjects, there was (after control for
many possible covariates) a strong increased risk of manic symptoms
associated with the use of cannabis over a three-year follow-up period. 6 There
was also an earlier age of onset of bipolar disorder, greater overall illness
severity, more rapid cycling, poorer life functioning, and poorer adherence with
prescribed treatments. In another study, the course of bipolar patients who
stopped cannabis use after an illness episode was compared with a group who
never had used cannabis and a group that continued to use. 7 The total sample
was 1,922 patients. In a two-year period, the continued users had significantly
lower rates of recovery, greater work impairment, and lower rates of living with
a partner. The data were based on patient reports, so given likely
underreporting, there was probably an underestimate of the strength of the
association between cannabis use and lives worsened. A systematic review of
the effects of cannabis on mood and anxiety disorders confirmed a negative
association between cannabis use and long-term outcomes. 8 Thus, it seems that
bipolar patients should stay away from cannabis in all its forms. Quitting
cannabis should be on the short list of interventions to pursue if patients are not
doing well. This is a tough sell in today’s political environment regarding
cannabis legalization. Many newspaper editorials and politicians are pushing it.
Clinicians should not back off and accept patients’ insistence on using this
product but rather should continue efforts to educate and to consider the
problem to be a serious one that potentially interferes with otherwise
appropriate and effective bipolar treatments that may be offered.
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The Psychopharmacology Algorithm Project at the
Harvard South Shore Program: An Algorithm for Acute
Mania
Othman Mohammad, MD and David N. Osser, MD

Abstract: This new algorithm for the pharmacotherapy of acute mania was developed by
the Psychopharmacology Algorithm Project at the Harvard South Shore Program. The
authors conducted a literature search in PubMed and reviewed key studies, other
algorithms and guidelines, and their references. Treatments were prioritized considering
three main considerations: (1) effectiveness in treating the current episode, (2) preventing
potential relapses to depression, and (3) minimizing side effects over the short and long
term. The algorithm presupposes that clinicians have made an accurate diagnosis, decided
how to manage contributing medical causes (including substance misuse), discontinued
antidepressants, and considered the patient’s childbearing potential. We propose different
algorithms for mixed and nonmixed mania. Patients with mixed mania may be treated first
with a second-generation antipsychotic, of which the first choice is quetiapine because of
its greater efficacy for depressive symptoms and episodes in bipolar disorder. Valproate
and then either lithium or carbamazepine may be added. For nonmixed mania, lithium is
the first-line recommendation. A second-generation antipsychotic can be added. Again,
quetiapine is favored, but if quetiapine is unacceptable, risperidone is the next choice.
Olanzapine is not considered a first-line treatment due to its long-term side effects, but it
could be second-line. If the patient, whether mixed or nonmixed, is still refractory to the
above medications, then depending on what has already been tried, consider
carbamazepine, haloperidol, olanzapine, risperidone, and valproate first tier; aripiprazole,
asenapine, and ziprasidone second tier; and clozapine third tier (because of its weaker
evidence base and greater side effects). Electroconvulsive therapy may be considered at
any point in the algorithm if the patient has a history of positive response or is intolerant of
medications.

Keywords: algorithm, bipolar disorder, management, mania, psychopharmacology

INTRODUCTION
Bipolar mania is a mood state characterized by distinctively and abnormally elevated
mood or irritability. It has a recurrent course and, if not treated successfully, can be
associated with significant cognitive and functional impairment, especially if
associated with psychosis. 1 The successful treatment of a bipolar manic episode
should include three main goals: (1) treating the current episode, (2) choosing
treatment that can prevent relapses to depression, and (3) whenever possible,
choosing treatments that minimize side effects associated with psychopharmacology.
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Achieving these goals poses a significant challenge for the clinician because of the
sometimes contradictory evidence about the efficacy of the different treatment
options for bipolar disorder, coupled with a shifting understanding of the safety risks
involved with different options. Also, in some treatment settings (e.g., inpatient in
the managed care environment), the priority in selecting psychopharmacology may
be to achieve effectiveness, or at least the appearance thereof, as quickly as possible,
thereby facilitating the earliest possible discharge. For that purpose, two or three
medications might be administered nearly at once, and without establishing the
necessity or desirability of each for the long or even intermediate term. Decision
making is also affected by clinical experience, which may be all that the clinician can
rely on with very complex patients or in situations where evidence is lacking. But
clinical experience can be overvalued, and it obviously needs to be reconsidered
when evidence points in a different direction. In this article we present an evidence-
based approach to the pharmacotherapy of acute mania—specifically in relation to
the three goals stated above. This algorithm is part of the Psychopharmacology
Algorithm Project at the Harvard South Shore Program (PAPHSS) and is meant to be
considered in conjunction with this group’s already published algorithm for the
treatment of bipolar depression. 2

METHODS
The current methods used in developing new and revised PAPHSS algorithms have
been described previously.2 - 6 In brief, the authors reviewed other algorithms and
guidelines on bipolar mania and conducted literature searches using PubMed with
keywords such as mania, algorithm, management, and psychopharmacology,
focusing on new randomized, controlled trials (RCTs) not considered in previous
reviews, in an attempt to survey the entire body of evidence. In constructing the
decision tree, the authors gave preference in the early nodes to treatments that are
effective for the current mania episode but that also may prevent subsequent
depressive episodes. For the first episode, small advantages in efficacy for the acute
mania were considered outweighed if a medication with slightly lesser efficacy had
significant advantages in efficacy in bipolar depression. The second major
consideration was medication safety. Since bipolar disorder is a recurrent and often
chronic illness, early treatment with medications with relatively fewer long-term side
effects was preferred. Applying these two preferences narrowed the number of
choices in the early nodes of the algorithm and encouraged the use of monotherapy if
possible. It also offered the potential to minimize the need for later medication
switches (e.g., because of metabolic side effects) that can have a destabilizing effect.
In later nodes, if the patient did not respond well to the earlier treatments, greater
emphasis was placed on antimanic efficacy (while still including a heightened
awareness of these agents’ potential toxicities). This framework for risk-benefit
assessment involves somewhat greater risk that recovery will be delayed or that a
hospital admission may be longer than otherwise during the first or early episodes of
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mania, but taking the longer-term perspective seemed to be a responsible approach
that respects the complexity of managing this illness. The British National Institute
for Health and Clinical Excellence guidelines (2006) recommended maintenance
treatment for bipolar disorder after a single severe manic episode with substantial
risk of adverse outcome, or after two acute episodes with less severe mania. 7 In the
case of bipolar II hypomania, maintenance was recommended in case of significant
impairment in function, frequent episodes, or risk of self-harm.

All hierarchical and other clinical recommendations are the result of agreement by
the two authors. Their conclusions were opinion-based distillations of a large body of
evidence consisting of reviews, meta-analyses, and individual studies, large and
small—which vary in quality and are subject to conflicting interpretation by experts.
Hence, the peer review process that followed submission of this article is an essential
part of the validation of this algorithm (and other PAPHSS algorithms). If the
reasoning, based on the authors’ interpretation of the pertinent evidence, was
plausible to reviewers, then it was retained. When differences of opinion were
present on any particular issue, adjustments were made or the relevant evidence
further explored until consensus was achieved or the authors could present a stronger
argument in support of their initial position.

DIAGNOSIS OF MANIA
This algorithm focuses on the treatment of acute mania in the context of bipolar
disorder. Secondary mania may arise through various processes, including those
related to substance abuse (e.g., the use of cocaine), physiologic conditions (e.g.
hyperthyroidism), or the use of particular medications (e.g., adrenocorticosteroids).
Hence, patients who present with manic symptoms should be carefully evaluated for
any concomitant medical illness; their medication lists should be reviewed; and any
possible abuse-prone substances or medications known to cause mania should be
discontinued. The presence of these precipitants, however, does not exclude the
possibility of an underlying predisposition to bipolar disorder that was triggered or
kindled by those same precipitants. 8 If the patient is on an antidepressant, it should
be tapered and discontinued since the antidepressant may be contributing to the
maintenance of the manic state. 9

Psychosis (more commonly delusions than hallucinations) 10 is present in at least
50% of patients with acute mania, and it contributes significantly to overall
impairment. 11 Mania with psychotic features was considered an indicator of severity
in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders
[DSM-IV] and is a specifier in DSM-5. It is still one of the criteria for distinguishing
mania and bipolar I disorder from hypomania and bipolar II. Classic studies of the
course of untreated mania have demonstrated that psychotic features typically make
their appearance only as the manic episode approaches peak severity, 12 although in
DSM-5 they can occur at any time in the episode. However, patients with initial



73

onset of psychosis or persisting psychosis after resolution of other manic symptoms
will usually meet criteria for schizoaffective disorder or schizophrenia. Diagnostic
ambiguity may be common with a first episode of mania and when the past history is
unavailable.

Despite the apparent importance of psychosis in mania, one of the challenges in
producing a psychopharmacology algorithm for bipolar mania is that the evidence
base regarding optimal treatment of the psychosis is remarkably uninformative. Are
antipsychotics more effective than other medications used for mood stabilization,
such as lithium or anticonvulsants? Most empirical studies of medications for acute
mania have either not provided data on differential outcomes in psychotic versus
nonpsychotic mania or found no differences.10 , 13 If one considers expert opinion,
there does not appear to be a consensus.8 , 14 – 16 In this algorithm, no difference is
proposed for the treatment of psychotic versus nonpsychotic mania. However, if
schizophrenia and schizoaffective disorder are not excluded as diagnostic
possibilities, the prescribing clinician might want to commence treatment in
accordance with evidence-supported practice for those disorders, which will usually
mean starting with an antipsychotic.

FLOWCHART FOR THE ALGORITHM
A summary and overview of the algorithm appears in Figure 1 . Each numbered
“node” represents a decision point delineating patient populations ranging from
unmedicated at the beginning to highly resistant at the bottom. The questions,
evidence analysis, and reasoning that support the recommendations at each node will
be presented below .
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Figure 1. Flowchart for the algorithm for pharmacotherapy of acute mania. ECT,
electroconvulsive therapy; SGA, second-generation antipsychotic.
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NODE 1: DOES THE PATIENT MEET DSM-5 CRITERIA
FOR MANIA?
First, confirm a diagnosis based on DSM-5 criteria and note any co-occurring
psychiatric or medical features and diagnoses that may be particularly important,
including active substance abuse or dependence, anxiety or anxiety disorders,
women with childbearing potential, and liver disease such as hepatitis C. Table 1
provides a brief summary of how these comorbidities and other considerations would
affect the algorithm. A more thorough description of this important material is
beyond the scope of this review, but the reader is encouraged to consult the
references provided.

Table 1 | Comorbidity and Other Features in Mania and How They Affect the
Algorithm

Comorbid
Conditions

Evidence considerationsa Recommendations

Agitation
requiring rapid

management 17

- 22

IM lorazepam, IM haloperidol, and
IM atypicals are superior to
placebo in controlling agitation

Lorazepam + haloperidol was more
beneficial than either haloperidol
or lorazepam alone

IM SGAs have a significantly
lower risk of acute extrapyramidal
symptoms compared to haloperidol
when used without lorazepam or an
antiparkinson agent; however, this
risk difference becomes
insignificant when adding an
anticholinergic agent or lorazepam
to haloperidol

A Cochrane review evaluated
chlorpromazine for psychosis-
induced aggression and agitation.
23 Though the quantity and quality
of evidence were limited,
chlorpromazine was not more
effective than haloperidol; the
occurrence of serious hypotension
suggested that “it may be best to
avoid use of chlorpromazine” in
view of the better-evaluated
options available

In efficacy and safety, IM
haloperidol + lorazepam is still the
treatment of choice for rapid
treatment of severe agitation (with
imminent risk of harm to self or
others)

For less severe agitation, oral as-
needed antipsychotics are often
used but are usually unnecessary;
benzodiazepines could be used
instead

Avoid the use of IM
chlorpromazine
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Comorbid
Conditions

Evidence considerationsa Recommendations

Delirious mania
24

Bipolar mania can present as
delirium in absence of evidence of
any other medical condition

Patients are mostly younger
females;
incontinence/inappropriate
toileting and denudativeness are
distinctive features of their
presentation

These cases are refractory to
treatment with mood stabilizers or
antipsychotics

ECT and benzodiazepines are the
mainstays of treatment, rather than
any particular antipsychotic or
mood-stabilizing agent

Anxiety
disorders 25

Up to 75% of bipolar patients have
at least one comorbid anxiety
disorder at some point

Comorbid anxiety disorders are
associated with more frequent
mood episodes and poorer
treatment outcome

Antidepressants should probably
be avoided

SGAs with antianxiety properties
(e.g., quetiapine), antianxiety
agents (e.g., buspirone and
benzodiazepines), and valproate
may have a role in treatment

Emphasize nonmedication
approaches
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Comorbid
Conditions

Evidence considerationsa Recommendations

Treatment of
women of
childbearing
potential and
women who
become
pregnant during
treatment. 26 -
31

Valproate is by far the most
teratogenic medication used in
bipolar disorder; 32 high dose
folate (4-5 mg daily) has been
recommended 30 but may not
necessarily lower this risk;
valproate (but not lamotrigine)
lowers intelligence scores in young
children exposed to it in utero 33

Carbamazepine is associated with
increased spina bifida and (late in
pregnancy) vitamin K deficiencies
Lithium has fewer malformation
risks than valproate or
carbamazepine, but Ebstein’s
abnormality occurs in up to

1 in 1000 pregnancies: a low
absolute risk but up to x20 the base
rate 34

Although the safety of
antipsychotics in pregnancy has not
been firmly established (due to
many limitations in the studies),
they seem relatively safe 29

The SGAs that cause weight gain
appear to increase risk of
gestational metabolic
complications (e.g., diabetes and
babies large for gestational age);
olanzapine may be associated with
low and high birth weight, and a
small risk of malformation (e.g.,
hip dysplasia, meningocele,
ankyloblepharon, and neural tube
defects)

Avoid valproate in any woman
with the potential to become
pregnant: should the patient
become pregnant, cessation of
valproate may occur too late to
prevent harm

Avoid carbamazepine

Lithium is preferred over valproate
and carbamazepine

Antipsychotics are first choice26

ECT is a relatively safe and
effective treatment during
pregnancy if steps are taken to
decrease potential risks 35 , 36

Prescribe as few drugs as possible
—ideally, just one

When pregnancy occurs during
treatment, it is usually best to
continue the current therapy to
avoid exposure to multiple agents
—except for valproate or
carbamazepine, in which case
switching is probably best

Adjust doses as pregnancy
progresses (blood volume expands
30% in third trimester); plasma-
level monitoring is helpful

Consider the risk of relapse or
withdrawal when switching
medications or changing doses
Anticholinergic drugs should not
be prescribed to pregnant women
except for acute, short-term need

Depot antipsychotics should not be
routinely used in pregnancy
(infants may show extrapyramidal
symptoms for several months)
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Comorbid
Conditions

Evidence considerationsa Recommendations

Active
substance use
disorders

Substance use disorders occur in as
many as 65% of bipolar patients 37

Active substance misuse is
associated with poorer outcome
with medication treatments, but
data are very limited 38

One prospective study of patients
with active alcoholism on valproate
maintenance for bipolar disorder
found efficacy for the alcohol use
disorder but not for the mood
disorder 39

Citicoline added to standard
treatment for comorbid cocaine
dependence in manic patients led
to reduced substance misuse 40

Abstinence from substance misuse
is a high treatment priority (if
possible)

Valproate and citicoline may have
value as add-on treatments for
some patients to help with the
substance use component;
however, other options (e.g.,
naltrexone or acamprosate for
alcohol use disorders) might be
preferred

Cardiac disease
or presence of

QTc-prolonging
drugs 41

In a meta-analysis of 15 studies
comparing 6 SGAs for their effect
on QTc prolongation, only
aripiprazole had significantly less
effect than the others41

A seventh SGA, quetiapine, had 5
relevant studies, but the
manufacturer refused to provide
authors with QTc data; in 2011,
however, the quetiapine package
insert was amended with new QTc-
prolongation warnings and
requirements for monitoring

Consider aripiprazole as the
antipsychotic of choice if the risk
of further QTc prolongation is a
significant concern; haloperidol,
quetiapine, and ziprasidone would
be relatively undesirable in that
situation

Review the patient’s medications
for other QTc-prolonging agents,
and monitor for risk factors for
Torsade’s (e.g., bradycardia and
electrolyte abnormalities)
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Comorbid
Conditions

Evidence considerationsa Recommendations

Other medical
comorbidities

Whenever possible, offer bipolar
medications that do not worsen the
patients’ medical problems

Monitor the impact of whatever is
prescribed

In the presence of hepatitis or liver
cirrhosis: avoid when possible
agents that are known to irritate the
liver and to raise liver function
tests, including quetiapine,
olanzapine, valproate, and
carbamazepine

In the presence of renal filtration
impairment: avoid lithium

In the presence of obesity,
hyperlipidemia, or metabolic
syndrome: consider aripiprazole,
asenapine, carbamazepine, and
ziprasidone (plus, to manage
depression, lamotrigine)

ECT, electroconvulsive therapy; IM, intramuscular; SGA, second-generation antipsychotic. 
a The evidence for “agitation requiring rapid management” (first row) is mostly derived from studies on mixed
populations of schizophrenic and manic patients.

Next, the clinician should review past treatments. This may be easier said than
done, as previous records may be unavailable or may not adequately document what
was done or provide the rationale for what was done in a clear manner. However, if
adequate trials of the treatments recommended in the early nodes of the algorithm
have occurred with unsatisfactory results despite reasonable indication of adherence,
or if the previous trials resulted in intolerance that was likely due to the
recommended treatments, then consider selecting an option at the next node of the
algorithm. If the patient is presently on a first-line recommendation, the response has
been unsatisfactory, but the dose or level was not adequate, consider optimizing the
dose and giving that medication more time before moving to the next option in the
algorithm. If the patient is presently on a medication or medications not
recommended at the beginning of the algorithm but seems to be having a partial
benefit, consider adding the recommended treatment. If the results are favorable, try
to discontinue the other medication(s).

NODE 2: DOES THIS MANIC PATIENT HAVE A MIXED
PRESENTATION?
Increasing evidence suggests that the treatment of bipolar mania in a mixed or
“dysphoric” episode has a different psychopharmacological treatment than “pure”
mania. 42 - 44 The evidence is almost entirely derived from post hoc analyses of trials
that included both manic and mixed patients; only two prospective, randomized trials
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have focused on the mixed/dysphoric population. 45 , 46 This evidence deficiency is
unfortunate because up to 40% of acute bipolar mania patients are in a mixed
episode. 47 Another problem is that the criteria for mixed mania have varied. In
DSM-IV, the criteria required that patients meet full criteria for mania and for major
depression. These criteria did not capture the complexity and extreme variability of
the clinical picture and the rapid mood shifts that are seen. 48 In DSM-5, the
diagnosis has expanded to include patients who meet full criteria for mania or
hypomania and have three or more depressive symptoms, but even this expansion
may still not include the full spectrum of the disorder. In the treatment analyses, the
criteria shortcomings are often addressed by monitoring clinical change on different
rating scales for depression and mania. The variability in measures used, however,
makes it difficult to compare the study outcomes.48

Despite these limitations with the evidence base and its interpretation, several
recent reviews have reached the conclusion that mixed episodes, though more
difficult to treat, especially with monotherapies, respond best to atypical
antipsychotics and valproate as first-line options.42 - 44 Lithium and carbamazepine
seem less effective but are reasonable second-line agents to be used in combination
with other medications.

Node 2a: Mixed Episodes. First Recommendation: Quetiapine or
Another Second-Generation Antipsychotic
Among the second-generation antipsychotics (SGAs), quetiapine is the preferred
choice in this algorithm. In a meta-analysis by Cipriani and colleagues, 49 quetiapine,
when compared to its peers in this class of medications, had average efficacy in
treating acute mania (in six placebo-controlled trials at a usual effective dose of
around 600 mg daily). However, it is unique among SGAs approved for treating
mania in that it is also effective as monotherapy for treating 50 and preventing 51

future episodes of bipolar depression. Therefore, given the emphasis we place in this
algorithm on choosing treatments that not only deal with the present symptoms but
address future mood changes, quetiapine is the first-choice SGA. Mixed patients
were included in a recent, large, placebo-controlled RCT with 308 patients at a mean
dose of 600 mg daily employing quetiapine XR. 52 Improvement was significant (p <
.001) after three weeks on the primary outcome measure, the Young Mania Rating
Scale (YMRS), and on all secondary measures. Quetiapine was also recently studied
in comparison to paliperidone and placebo in a 12-week trial in 493 manic or mixed
patients. 53 It produced greater symptom improvement in depression than
paliperidone and was comparable on manic symptoms. A recent, small, placebo-
controlled, 8-week prospective trial of adjunctive quetiapine in 55 bipolar II mixed
hypomania patients found significant improvement in the Clinical Global Impression
and the Montgomery-Åsberg Depression Rating Scale (MADRS) but no difference
from placebo in the YMRS.46 Hypomania improved in both groups. Adding this set
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of new data, we think it reasonable to consider quetiapine to have advantages over
other atypical antipsychotics for acute mixed mania. Some mixed patients, however,
may need higher than average doses. 54

Other antipsychotics could be considered if quetiapine is unsuitable because of
metabolic side effects, QTc prolongation, or other risks associated with it. Two
antipsychotics that should be mentioned right away are olanzapine and risperidone.
They are often favored by clinicians, who perceive them as having strong efficacy in
mania. Like most other SGAs, olanzapine and risperidone have FDA approval for
both mixed and nonmixed mania. Overall, the two had somewhat larger effect sizes
than quetiapine in Cipriani and colleagues’ meta-analysis:49 0.43 standardized mean
difference from placebo for olanzapine and 0.50 for risperidone, versus 0.37 for
quetiapine. Close inspection of the data on response to olanzapine in mixed patients,
however, reveals that the comparative efficacy is not that substantial. In one post hoc
analysis of two large, pivotal RCTs, sleep and paranoia improved on olanzapine, but
almost all symptoms related to depression did not. 55 Other, more positive reports in
mixed populations had significant methodological limitations, making it impossible
to be sure if olanzapine had clear antidepressant properties in these patients.48 , 56

Olanzapine did recently demonstrate statistically significant (p < .04) benefits as a
monotherapy for bipolar depression in a large RCT (n = 514). 57 The two-point
difference in MADRS scores at six weeks and the changes on individual core
depressive items on the MADRS, however, seem clinically insignificant. The largest
improvements, by far, were in the sleep and appetite items.

Another objection that can be raised regarding the initial use of olanzapine
concerns its long-term side effects—an important positioning factor in this
algorithm. Olanzapine has the highest risk among the atypical antipsychotics for
weight gain and metabolic disorders, including (eventually) diabetes. Weight gain
over one year in schizophrenia patients was almost twice as high as with quetiapine
and risperidone, which are considered to have intermediate risk for weight gain. 58

Glucose dysregulation and insulin resistance occur early, even in the absence of
weight gain, and place the patient at risk for later diabetes. 59 Many guidelines and
algorithms for treating schizophrenia, including the PAPHSS algorithm, do not find
olanzapine appropriate for first-line use in that disorder. 3 In mania, the Texas
Medication Algorithm Project separated olanzapine from the first-line options for all
mania patients (euphoric and mixed). 60 The World Federation of Societies of
Biological Psychiatry guidelines declared in 2009 that olanzapine is “not to be used
first” in mania, because of the risks. 61

In mania studies, limited attention has focused on risperidone’s efficacy for mixed
patients. No adequate evaluation has been done, 43 , 48 and no studies have been
published for bipolar depression. Hence, risperidone does not seem to be a good
candidate for initial use in mixed mania despite its FDA approval.
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In summary, on the issue of ability to deal with mixed mania and bipolar
depression, quetiapine’s evidence seems superior to that of olanzapine or risperidone.

A second choice for an SGA might be ziprasidone. In a post hoc analysis of 179
dysphoric manic patients pooled from two ziprasidone mania studies, the patients’
manic and also depressive symptoms showed significant improvement. 62

Ziprasidone was not found effective for bipolar depression, however, in two recent
placebo-controlled RCTs. 63 The authors proposed that methodological weaknesses
may have limited the ability to detect a difference in the treatments.

Aripiprazole deserves some consideration, again according to post hoc analysis of
data in mixed patients. 64 It also has had two failed trials, however, in bipolar
depression. 65

Further discussion of alternative antipsychotics for acute mania will be found at
Node 3, when quetiapine is again preferred for nonmixed patients.

Clinicians are advised to have a detailed discussion with their manic patients
about the risks and benefits of the medications under consideration, as discussed
here, and also of any other medications relevant to the individual case. This
discussion should include mention of which medications are FDA approved and
which are off-label, and why medications that are not FDA approved might be
recommended. This discussion should be documented in the record.

Node 2b: What If the Response to Quetiapine (or to Another SGA, If
Used) Is Unsatisfactory? Recommendation: Add Valproate
As noted earlier, reviewers have concluded that mixed mania will often require
combination therapy of an antipsychotic with a mood stabilizer. The mood stabilizer
with the best evidence is valproate. In a retrospective analysis of 145 patients, Zarate
and colleagues 66 noted that the combination of quetiapine and valproate seemed
particularly effective in mixed states. In a subsequent placebo-controlled RCT,
divalproex monotherapy was used to treat 364 patients, 44% of whom had a mixed
syndrome. 67 The dose averaged 3350 mg daily. Results were positive, though not
robustly, and outcomes seemed comparable in the mixed and nonmixed patients.
Studies in which antipsychotics (including haloperidol, olanzapine, and risperidone)
were added after initial unsatisfactory response to valproate have generally shown
positive results from the combination compared to adding placebo.43 Taken together,
these studies appear to provide support for recommending valproate as an
augmentation strategy to the antipsychotic in mixed mania.

Nevertheless, the preference in this algorithm is to use the fewest medications that
are necessary. Valproate has many side effects, and it certainly should be avoided in
women of childbearing potential (see Table 1 ). Almost all of the studies of
combination treatment in mania that have found superior results with the
combination versus placebo have started with patients who were on the first
medication for two weeks or more and had not responded to it.8 Patients who had
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started on a monotherapy and done well on it would not have entered those studies.
Therefore, it is reasonable to give the first medication at least a few days in the
inpatient setting (and longer for outpatients under good supervision) to see if a trend
toward effectiveness begins on monotherapy.

It is important to keep in mind that most studies of medications for treating mania
measure outcome at three weeks or more. Typical results with antipsychotics are that
improvement (as indicated by, for example, a 50% drop in the YMRS) occurs in
about 50% of patients by that time. 68 , 69 With placebo, a typical result is that 30%
of patients improve in three weeks. Remissions require much more time. Thus,
substantial improvement in the first few days of treatment on an inpatient unit is
usually due to a combination of the antimanic medication starting to work and (more
importantly) the effect of the supportive milieu, psychotherapy, and any nonspecific
sedatives that are administered in the early days (see Table 1 ). The clinician should
use these other resources liberally, rather than adding unnecessary antimanic
medications (or rushing to high doses), since no evidence suggests that these extra
measures speed improvement in the core disorder. In a recent RCT of intramuscular
sedative treatments for 100 agitated patients in an emergency room setting (36 of
whom were manic), haloperidol 2.5 mg plus the benzodiazepine midazolam 7.5 mg
had the best outcome with the fewest side effects at all time points (30, 60, and 90
minutes).22 The other options were haloperidol plus promethazine 25 mg (which
produced less sedation and almost four times more extrapyramidal reactions),
olanzapine 10 mg (which had 1.6 times more side effects than haloperidol plus
midazolam), and ziprasidone 10 mg (which had low sedative effectiveness). It should
be noted that intramuscular olanzapine should not be combined with
benzodiazepines, due to the increased risk of respiratory depression. 70

Benzodiazepines also present some risk of complicating the mania with delirium.
After stopping any anticholinergic agents, electroconvulsive therapy (ECT) may be
helpful in that situation.24 Clinicians should be cognizant of the risk of tardive
dyskinesia with the long-term use of any typical neuroleptic, such as haloperidol, for
mania. Mood-disordered patients have a higher risk of this side effect from
neuroleptics. 71

It is routine to add an oral benzodiazepine such as lorazepam or clonazepam to
antipsychotics for additional short-term sedation as an alternative to increasing the
dose of the primary antimanic agent(s).8 , 15 The evidence supporting this practice
with mania patients, however, is sparse. 21 Busch and colleagues 72 found in a
retrospective study (n = 30) that adding a benzodiazepine (average dose = 1.6
mg/day of lorazepam equivalents) to a moderate dose of neuroleptic (300 mg of
chlorpromazine equivalents) led to fewer seclusions and restraints in manic patients.

Carbamazepine also could be considered, instead of valproate, as a potential
addition to the antipsychotic at this node. Although it did not perform as well in
mixed as in nonmixed patients in the pivotal studies leading for FDA approval for
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acute mania, it seemed to be of some benefit, especially by the third week of
treatment.43

Node 2c: What If the Response to Antipsychotic Plus Anticonvulsant Is
Unsatisfactory? Recommendation: Add Lithium
Though, as noted earlier, the results with lithium in mixed states are generally
regarded as disappointing, the data are sparse.43 Lithium is a well-established
antimanic treatment (see more detailed review of lithium in Node 2d), and it has
been suggested that it not be eliminated from consideration in the population with
mixed symptoms.44 Another factor is that mixed-episode patients have increased
suicidality and are more likely to have future mixed states than other patients,42 and
data have shown that lithium can be effective for preventing suicidal behavior even
when it is not effective for preventing affective episodes. 73 Therefore, the
recommendation is to add lithium at this point if the patient is still manic.

Node 2d: For Most Other Manic Patients Who Are Not Mixed:
Recommendation Is to Initiate Lithium

In a 2004 review of 101 studies of medications for bipolar disorder, 74 only lithium
was found to be effective in treating acute mania, in preventing recurrences of mania,
and also in treating and preventing recurrences of bipolar depression.74 Other recent
studies and analyses confirm and extend these conclusions, and add that none of the
atypical antipsychotics, despite some having FDA approval for use in maintenance,
has convincing evidence of efficacy for that purpose. 75 , 76 Ghaemi75 and Goodwin
and colleagues76 argue that the flaw in the methodology of all the maintenance
studies of SGAs is that they start with preselected acute responders to the SGA being
tested for maintenance. This “enriched” population of responders is then randomly
assigned to either stay on the SGA or switch (often abruptly) to placebo or an active
comparator (e.g., lithium). It is argued that this research design is not a test of
maintenance but, instead, a demonstration of withdrawal effects.

Lithium may also be the only medication for bipolar disorder with evidence of
ability to reduce the risk of suicide and suicide attempts. 77 - 79 As noted, its
antisuicidal effect appears distinct from its mood-stabilizing properties. 80 However,
the STEP-BD study did not confirm that lithium had an antisuicidal effect, but the
lack of confirmation may reflect the patient sample, which had a low risk of suicide.
81 Lithium’s neuroprotective effects also seem unique. Excellent lithium responders
(about one-third of lithium-treated patients) appear to have preserved, in contrast to
other lithium-treated patients (who had results comparable to non-bipolar controls),
spatial working memory, sustained attention on long-term maintenance, and higher
plasma levels of brain-derived neurotrophic factor. 82 Growing neuroimaging
evidence suggests that lithium, but not valproate, increases cortical gray matter and
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maintains hippocampal volume compared to patients not treated 83 , 84 (who seem to
suffer from hippocampal volume loss related to the illness). Lithium also normalizes
concentrations of N-acetyl aspartate in prefrontal cerebral cortex, which is a
proposed marker of neuronal activity in bipolar patients. 85 - 87 Antipsychotics, by
contrast, reduce cortical gray matter and glial cell volume by as much as 20% more
than in controls, in studies performed in Macaque monkeys. 88 , 89 Observations in
humans also strongly suggest similar harms, at least in patients diagnosed with
schizophrenia. 90

Unfortunately, cognitive impairment associated with bipolar disorder can persist
despite lithium in some patients. 91

Further support for choosing lithium first comes from a multivariate modeling
study of a community sample of bipolar patients. Baldessarini and colleagues 92

found that patients receiving lithium as monotherapy were less likely to need any
alterations of their drug regimens during the following year when compared to
patients receiving anticonvulsants (e.g., valproate), antipsychotics, or
antidepressants. Also, in a large (n = 4268) observational cohort study from
Denmark, the rate of patients needing switches or additions of psychotropic
medication was much greater when on valproate than on lithium (hazard ratio =
1.86). 93 Admissions were also greater when on valproate, both for mania and
depression.

Good evidence supports the short-term efficacy of lithium in cases of acute mania
with moderate psychotic symptoms.71 One study compared response to lithium
versus valproate in four subtypes of mania (anxious-depressive, psychotic, classic,
and irritable-dysphoric subtypes). In the psychotic type, lithium was significantly
more likely to lower mania ratings by 50%. 94 , 95

Based on the results of one early, heavily promoted comparison with valproate, 96

some have argued that lithium is not first-line for mania when the patient has a
history of rapid cycling. A subsequent meta-analysis of studies involving 905 rapid-
cycling patients found no disadvantage for lithium. 97 One observational study of
360 bipolar patients found no difference in lithium response in the rapid versus the
non-rapid cyclers. 98 Controlled maintenance studies also showed no advantage of
valproate over lithium for rapid cyclers. 99 Two other studies compared lithium to
valproate and found no significant difference between them except for more adverse
events with valproate. 100 , 101

Lithium use may result, however, both in marked increases in rates of suicidal
behavior and in early recurrences of bipolar episodes following abrupt or rapid (less
than two weeks) discontinuation. 102 , 103 Clinicians need to initiate an ongoing
discussion with patients on the importance of adherence and on the risks associated
with sudden interruptions of all long-term psychotropic drug treatments (but
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especially lithium), and be available to offer treatment alternatives should patients
find lithium to be intolerable. 104

In summary, lithium appears to have strong support for being the first-line
treatment for acute nonmixed mania with or without mild to moderate psychosis.
Patient and physician biases against it need to be addressed.75

Because of its narrow therapeutic index, trough serum concentrations of lithium
should be closely monitored. The British National Institute for Health and Clinical
Excellence guidelines (2006) recommend that levels be taken seven days after
initiation and then seven days after every dose or formulation change and the
introduction or discontinuation of interacting medications.7 Levels should be taken
12 hours after the last dose. Treatment of acute mania may require lithium levels of
0.8 mEq/L or more, but the suggested optimal target maintenance level for
preventing recurrences of manic or depressive episodes is 0.60-0.75 mEq/L.2 , 105

Other possible first-line pharmacotherapeutic agents for treating a first episode of
mania with or without moderate psychosis include valproate, SGAs, and
carbamazepine. We will comment further on each of these.

Valproate Valproate in its various forms (e.g., divalproex) is chosen by many
clinicians as an initial treatment for acute mania. Examination of a forest plot of
valproate efficacy, however, indicates that in the four subsequent placebo-controlled
RCTs since the first large trial in 1994 that led to FDA approval, the effect size has
been progressively diminishing. 106 In the last two RCTs, one in adolescents 107 and
one in adults, 108 VPA produced no better results than placebo. In Cipriani and
colleagues’ meta-analysis of antimanic agents,49 the effect size of valproate was only
–0.16, which barely met statistical significance. Moreover, valproate has not been
found efficacious for maintenance treatment of either mania or depression 109 and
does not have FDA approval for maintenance of bipolar disorders. Consequently,
valproate does not seem to be an appropriate first-line option in this evidence-
focused algorithm for nonmixed mania, even though clinical experience and results
in trials not involving placebo seem to support its value. It was proposed as a
reasonable choice for mixed mania in Node 2b and will be proposed as an option in
subsequent nodes.

Second-Generation Antipsychotics As noted earlier, most SGAs have been found
effective for acute mania, and most are FDA approved for this indication (and for
mixed mania).49 We have noted that of these, only quetiapine has been found
effective and is FDA approved as a monotherapy for acute depression in bipolar
disorder. Some evidence suggests, moreover, that quetiapine monotherapy can
prevent future episodes of depression.51 For these reasons, and because of the
importance we place on prevention, quetiapine may be seen as competing with
lithium as a first-line treatment for acute mania. That said, the quality of the Nolen
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and Weisler maintenance study, 110 like others done with SGAs, is suspect. In that
study, which compared quetiapine with lithium and placebo for maintenance, all
patients were initial quetiapine responders. They were randomized to either stay on
quetiapine or switch to lithium or placebo. Given that the patients were not known to
be responders to lithium, the fact that lithium did as well as quetiapine (with both
better than placebo) for maintenance seems to be a more impressive result for
lithium than for quetiapine. Indeed, in a recent post hoc analysis of data from that
study, patients did even better on lithium maintenance, compared to the lithium
group as a whole, if levels were a more adequate 0.6 mEq/L or greater. The FDA has
not approved quetiapine as a monotherapy maintenance treatment for bipolar
disorder. It has approved quetiapine as an adjunctive maintenance therapy when
added to another mood stabilizer, because of other data. 111

Adverse effects are significant with both lithium and quetiapine, but since the
publication of our previous, 2010 analysis of their comparative risks,2 QTc
prolongation has been identified as a potential new risk with quetiapine. A
manufacturer’s package-insert warning in July 2011 cautioned against combining
quetiapine with 12 other cardiac depressants and emphasized the need for clinical
monitoring for cardiac safety. Furthermore, a recent meta-analysis of 77 studies
concluded that the side effects of lithium are generally moderate and appear
acceptable when compared to the risks of antipsychotics. 112 , 113 Short-term weight
gain, for example, was three times greater with quetiapine compared to lithium in
one head-to-head trial in mania. 114 Lithium also causes less weight gain than
valproate.96 In the CAFE study of early psychosis, quetiapine was second only to
olanzapine for weight gain and metabolic morbidity, 115 as discussed further in Node
4. Renal disease, however, is a major concern with lithium. The number needed to
harm for severe renal damage associated with lithium was approximately 300, with
an estimated absolute placebo-adjusted risk of about 3.3/1000 treated cases. 116

Carbamazepine Carbamazepine is effective in mania,49 , 117 with recent FDA
approval for acute mania and mixed states of a new slow-release formulation. It has
many drug interactions, however; due to the induction of several oxidative and
glucuronidation enzymes, it increases the clearance of many other agents. It also
induces its own metabolism, which produces falling serum concentrations and
creates difficulties in adjusting dose. Other adverse effects include hyponatremia,
liver toxicity, teratogenesis (e.g., neural tube defects), and blood dyscrasias. The
evidence supporting its effectiveness for treating or preventing bipolar depression
comes only from uncontrolled studies.

NODE 3: WHAT IF THE RESPONSE TO LITHIUM IN
ACUTE NONMIXED MANIA IS UNSATISFACTORY?
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RECOMMENDATION: ADD QUETIAPINE OR ANOTHER
SGA
If the results are unsatisfactory with lithium, the next option would be to introduce
an SGA. This might be done quickly in some cases, as discussed in Node 2b
(regarding the addition of a mood-stabilizing anticonvulsant to the initial SGA for
mixed patients). Moreover, as discussed in Node 2d, quetiapine comes closest to
lithium in possessing a broad mood-stabilizing capacity, though it was argued that
the evidence regarding quetiapine is less convincing than that for lithium. In Node
2a, we also discussed the reasons for preferring quetiapine, instead of other SGAs,
such as olanzapine and risperidone, that have somewhat greater potency in managing
acute mania. In summary, it was noted there that quetiapine is reasonably effective in
acute mania if used at adequate doses of 600 mg daily, and that the slightly superior
efficacy of the others may not be visible to clinicians in the acute inpatient setting
because of the confounding effect of the other concomitant treatments, including
therapeutic containment, psychotherapy, IM “chemical restraints,” and sedating oral
adjunctive medications such as benzodiazepines. In the case of olanzapine, important
acute (e.g., insulin resistance) and long-term (metabolic syndrome) side effects
render it undesirable for first-line use in mania. According to several meta-analyses,
however, risperidone has the numerically largest effect size of the SGAs in acute
mania and has a more acceptable side-effect profile than olanzapine.49 , 106 , 118

Hence, risperidone is a reasonable option at this node instead of quetiapine if the
prescriber prefers to focus on initial efficacy without worrying about long-term
maintenance—which in some manic patients may be less critical. First-generation
neuroleptics such as haloperidol (though not FDA approved) are also highly effective
for acute mania and may even work faster than any SGAs.49 , 119 They are generally
unacceptable, however, because of a high risk of inducing neuroleptic dysphoria or
depression and because of the greater risk of tardive dyskinesia in bipolar patients.
120 , 121

Quetiapine has evidence of efficacy versus placebo when added to lithium for
acute treatment of mania (after at least two weeks of unsatisfactory response to
lithium), and it helps to prevent future episodes.111 , 122

Some clinicians might consider adding valproate rather than an antipsychotic to
lithium. We reviewed in Node 2d the evidence that valproate seems less effective
than previously assumed. The recent “game changing” 2010 BALANCE study
should also be noted. In comparing the results over two years of combining valproate
and lithium versus using either treatment alone, the combination showed very little
additional benefit compared to lithium alone.109 Hence, valproate is not
recommended as the first-line addition after unsatisfactory results with lithium.

NODE 4: HAS THE RESPONSE TO LITHIUM AND
QUETIAPINE BEEN UNSATISFACTORY?
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RECOMMENDATION: CHANGE QUETIAPINE TO A
DIFFERENT SGA. CONSIDER AN ANTICONVULSANT
MOOD STABILIZER
Having utilized without success lithium and quetiapine, the two agents with the
broadest spectrum of efficacy in bipolar disorder, we would now give greater
consideration to the options that seem to have efficacy limited to acute mania. These
options include the anticonvulsants valproate and carbamazepine as well as other
SGAs. Other anticonvulsants, including gabapentin, lamotrigine, levetiracetam, and
topiramate, have little or no apparent efficacy in the manic phase of bipolar disorder,
and oxcarbazepine remains inadequately evaluated.49 First-generation antipsychotics
are still not desirable because they increase risk of tardive dyskinesia, to which
bipolar patients are highly susceptible, and they may increase the risk of bipolar
depression.30 ECT is a consideration addressed below.

When introducing a Node 4 medication, eliminate any current medication that has
been considered ineffective, although such medication might be retained if it has
demonstrated efficacy for preventing future episodes of mania or bipolar depression.

A switch to one of the SGAs that is more effective in mania is the first
recommended option. Since this manic episode can now be characterized as
treatment resistant, the priority becomes the termination of the episode. Risperidone,
if not already tried, and olanzapine are SGAs with larger effect sizes in the meta-
analyses and are the best options here. It is unfortunate that no randomized trials
have evaluated whether, after failure on an adequate trial of one SGA for acute
mania (e.g., quetiapine), switching to another SGA would produce a different
outcome. The best evidence we have are the comparative trials in non-treatment-
resistant cases, which suggest a hierarchy of acute efficacy in which risperidone and
olanzapine are the leaders among the SGAs.49

Risperidone was approved for treatment of acute mania in the United States in
2003. The dose range that has proved effective in reducing YMRS scores more than
placebo is 1-6 mg daily. 123 In one study, remission rates (defined as a sustained
YMRS score <8 for three weeks) at 10 months were 42% for risperidone and 13%
for placebo.123 A 2006 Cochrane review found equal efficacy in psychotic and non-
psychotic mania. 124 In that analysis, risperidone was equally sedating as olanzapine,
produced more extrapyramidal and sexual side effects, but resulted in less weight
gain.

Olanzapine was approved in the United States in 2000. The usually effective
doses ranged between 5 and 20 mg, with three-week improvement rates in pooled
analysis averaging 55% versus 30% with placebo. Three-week remission rates were
18% versus 7%, respectively.68 These findings illustrate the point made earlier that
one cannot expect remission in three-week trials in acute mania, even from the most
effective antimanic medications. It takes many weeks or sometimes months. If
patients improve sooner than that, the credit probably should be shared with the other
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treatments offered in the therapeutic environment of the hospital. For further
perspective on olanzapine, it is worth noting a new three-week, placebo-controlled
RCT comparing olanzapine and lithium for acute mania in 40 women from Iran.
Mania scores on the Manic State Rating Scale were reduced 20.3 points on lithium at
a mean blood level of 0.8 meq/L versus 7.6 points on olanzapine at a mean dose of
20.5 mg daily (p = .0002 favoring lithium). 125 In the two other comparisons of these
agents, olanzapine was superior in one, and no efficacy difference was found in the
other.49

Other options that could be considered at this node include the anticonvulsant
mood stabilizers. Valproate was reviewed as an option in Node 2d, and we noted the
marginal or negative results in recent RCTs in adolescents and adults with acute
mania.107 , 108 In their recent study of valproate in adults, Hirschfeld and
colleagues108 proposed that the problem could have been use of a “moderate” dose
of 2200 mg daily. In their previous, modestly positive study, they had used a mean
dose of 3350 mg daily.67 In the earlier study, however, the side effects of
somnolence, nausea, vomiting, and dizziness were much more common. Also, the
authors noted that the protocol of the later study encouraged earlier hospital
discharge, which may have affected outcomes. The later study also allowed longer
use of adjunctive lorazepam, which may have decreased the drug/placebo
differences. Pressure for shorter hospital stays are a reality today, however, and, as
noted, experts encourage liberal use of adjunctive benzodiazepines. Thus, some of
the conditions that may potentially explain valproate’s lack of efficacy in the study
by Hirschfeld and colleagues are likely to be present in typical hospital practice.

Other reasons for postponing valproate include the results of the BALANCE
study.109 The large (n = 330), open-label, two-year maintenance RCT found that
valproate was far less effective than lithium and that it added little to lithium in
combination therapy. In conjunction with the unimpressive data on acute efficacy
(see discussion under Node 2d), this important study reduces the preference for
valproate in this algorithm, in which maintenance is a central priority. Similar results
favoring lithium over valproate were reported in an observational cohort study, cited
earlier, from a Danish registry of bipolar patients.93 Another matter of concern is that
valproate use has been associated with neurotoxicity when used in patients with
dementia, in whom it accelerated brain volume loss over one year of treatment and
did not, when compared to placebo, reduce behavioral dysregulation, agitation, or
psychosis. 126 , 127 This risk of neurotoxicity contrasts with lithium, which, as
mentioned earlier, demonstrates a neuro- protective effect in a variety of neurological
conditions, though lithium carries its own risk of neurotoxicity, including delirium in
the elderly. Finally as noted in Table 1 , valproate is a medication of last choice in
women of childbearing potential because of severe teratogenicity and impairment of
subsequent cognitive ability in exposed fetuses.
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Despite these negative considerations, the initial trials of valproate in mania were
strongly positive, leading to FDA approval.96 , 128 , 129 There is evidence that
valproate may be effective in a different set of bipolar patients than lithium: one
analysis concluded that valproate was sometimes more effective than lithium in
treating acute mania with dysphoria, irritability, impulsivity, and hostility.94 Many
clinicians who use it regularly today have experiences convincing them that it is
effective in a variety of patients and has an acceptable margin of safety. Valproate
also might be effective in acute bipolar depression. Three small published RCTs
were positive (total n = 142), but publication bias may have affected the results;
larger studies are needed before conclusions can be drawn. 130 Nevertheless, these
positive considerations suggest that valproate is a possible choice at Node 4,
following the failure of lithium and quetiapine or the unacceptability of the better
SGA options because of the patient’s side-effect vulnerabilities.

Additional safety concerns with valproate not mentioned previously include liver
toxicity, drug interactions (e.g., with lamotrigine), and masculinizing effects in
young women. 131 In one report, triglycerides were severely elevated when valproate
was added to quetiapine. 132 Potential explanations include cytochrome P450
isoenzyme 3A4 inhibition by valproate, protein binding displacement, or a
pharmacodynamic effect. Systematic research is needed to elucidate the frequency
and causes of this interaction between two medications that are commonly
combined.

Nutritional deficits induced by valproate might have a role in the outcome of
mania treatment. In one study, folic acid given with valproate resulted in
significantly greater reductions of mania symptom ratings than valproate alone,
specifically in areas of language disorder, thought content, and disruptive-aggressive
behavior. 133

According to the British National Institute for Health and Clinical Excellence
guidelines, serum concentrations of valproate should be monitored only if toxicity,
lack of response, or poor adherence is suspected.7 No clear-cut therapeutic range has
been established, and expert opinion indicates that the therapeutic index for
valproate, compared to lithium, is fairly wide. It has been suggested that plasma
levels for acute mania fall in the range of 50 to 125 ng/mL.15

Carbamazepine is an option again here, as it was in node 3. It is more frequently
prescribed than valproate in Japan (where Okuma carried out important early clinical
trials of this agent for bipolar disorder) and in regions of Europe. In the United
States, clinicians use it much less often than valproate because of the safety and
dosing issues noted earlier and also, one suspects, because of the aggressive
marketing of valproate in the decade after FDA approval. The relatively low risk of
weight gain with carbamazepine compared to other options 134 can be an advantage.

If the patient is medically unstable or needs rapid relief of mania-related psychosis
or delirium, ECT can be considered here or earlier in the algorithm. Also consider
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ECT for women in their first month of pregnancy, when organogenesis is taking
place and the risk of teratogenicity is highest. The evidence for ECT’s effectiveness
in treating mania is not secure, however, due to difficulties in conducting trials with
appropriate randomization and blinding, and in obtaining informed consent from
some patients, including those with possibly compromised legal competence. A
recent review of the evidence for ECT in treating mania concluded that no study is
consistently adequate methodologically. 135 Nevertheless, one prospective study
found ECT to be more effective than lithium in the first eight weeks of treatment of
acute mania. 136 Other studies are mostly retrospective analyses, finding that ECT
treatment for mania was as effective as lithium or chlorpromazine (the only first-
generation antipsychotic that is FDA approved for treating mania, though we do not
recommend it, because of safety issues related to alpha blockade and hypotension).
137 , 138

NODE 5: WHAT IF THREE RECOMMENDED
TREATMENTS FOR EITHER BIPOLAR MIXED OR
NONMIXED MANIC PATIENTS HAVE BEEN
INEFFECTIVE OR ONLY PARTIALLY EFFECTIVE?
RECOMMENDATION: MANY OPTIONS
Three tiers of options are proposed, based on the quantity of supporting evidence for
their efficacy in less treatment-resistant patients. The first tier of options includes the
high-efficacy SGAs (e.g., olanzapine or risperidone if not already tried) and the
anticonvulsants valproate and carbamazepine. The merits and drawbacks of all these
options have already been reviewed. Haloperidol could also be considered because
of its very strong efficacy.49 Second-tier agents for consideration at Node 5 include
aripiprazole, asenapine, and ziprasidone. Clozapine could be a third-tier choice,
though it has multiple, and potentially severe, adverse effects.

As indicated in Figure 1 , the flowchart of this algorithm, it is suggested at this
point that any medications that appear to be ineffective be stopped before adding
new ones. The idea here is to avoid unnecessary accumulated side effects, which is
one of the key goals and priorities for algorithm sequencing. While discontinuing
such medications would appear to be a reasonable principle of conservative practice,
no good evidence actually shows that one can remove an apparently ineffective
medication during treatment of acute mania without any impact on the effectiveness
of what will be added. Indeed, as noted earlier, in the design of just about all the
studies of adding new medications, the previous ineffective medication is continued,
and either the new one or a control medication (or none) is added. 139 Hence, here at
Node 5, if you have discontinued a medication before adding another medication that
does not then produce satisfactory results or that causes further decompensation, you
could consider resuming the discontinued medication to see if that could be helpful.
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It is recommended to avoid combining two antipsychotics (other than during
crossover from one to another), due to both the lack of any evidence of added
efficacy and the increased risk of side effects, including metabolic syndrome,
extrapyramidal symptoms, hyperprolactinemia, sexual dysfunction,
sedation/somnolence, cognitive impairment, diabetes, and tardive dyskinesia. 140 We
provide below additional discussion of some of these agents as monotherapies and in
combination with lithium and anticonvulsants—if they were not reviewed in
sufficient detail before.

Carbamazepine
In 2004, the FDA approved the extended-release form of carbamazepine for treating
acute mania. As discussed under Node 4, the efficacy of carbamazepine as an
antimanic agent is established, with doses of the recently introduced long- acting
formulation ranging from 600 to 1600 mg daily. In a review of RCTs comparing
carbamazepine and lithium, and combining results in meta-analyses when possible,
the two were similar in efficacy for acute mania as well as in safety and the ability to
prevent relapses. 141 Notably, carbamazepine is not FDA approved for long-term use,
and the review found that in maintenance studies, carbamazepine patients were more
likely than patients on lithium to withdraw from the studies due to adverse effects.141

Patients with rapid cycling might benefit from adding carbamazepine to lithium: in
one study, the long-term response was better with the combination than with either of
the medications alone (28% response with lithium, 19% with carbamazepine, and
56% with the combination). 142 A similar study found better results with the
combination but more side effects and increased need for additional adjunctive
medications. 143 For acute mania with prominent agitation, the combination might
also be more helpful than monotherapy with an antipsychotic; 144 in one study,
adding carbamazepine to lithium produced benefits comparable to those from adding
haloperidol to lithium. 145

Aripiprazole
The use of aripiprazole for treating acute mania was approved by the FDA in 2004.
Compared to other SGAs, aripiprazole has a more benign side-effect profile
regarding weight gain, cardiac and metabolic effects, and some extrapyramidal
symptoms, although it frequently causes akathisia and, because of its partial
dopamine-agonist effect, may worsen Parkinson’s disease. The evidence regarding
its efficacy in acute mania is less strong than for other SGAs, and in several
published studies it failed to outperform placebo.106 , 146 , 147 Aripiprazole can be
added to lithium or valproate, and such combinations have yielded superior response
and remission rates among outpatients than with either agent alone. 148 Although
approved in the United States for maintenance treatment of bipolar disorder, most of
the support for that indication is based on a single, relatively brief (six-month) study
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that showed benefits only for preventing mania and not for the more common
depressive episodes of the illness. 149 Only 12% of the patients continued to take
aripiprazole for the full six months, suggesting a lack of patient acceptability.149

Ziprasidone
The use of ziprasidone for treating acute mania was approved by the FDA in 2004.
Two RCTs compared ziprasidone to placebo for acute mania and found significantly
better response with this SGA than with placebo. 150 , 151 One RCT for acute mania
compared ziprasidone to haloperidol; the latter produced higher rates of response and
remission (54.7% vs. 36.9%, and 31.9% vs. 22.7%, respectively). 152 Inferior results
with ziprasidone in comparison to other antipsychotics (its effect size was only –0.20
in Cipriani and colleagues’ meta-analysis),49 which also can be seen in studies of
patients with schizophrenia, may in part be due to suboptimal dosing, the
requirement for taking it with 500 kcal meals, and (for outpatients) problems
complying with twice-daily administration. A recent study failed to find any
effectiveness for ziprasidone as an add-on to lithium or valproate in acute mania, but
methodological problems were offered to explain this finding. 153 , 154 On the
positive side for ziprasidone, it may not only cause less weight gain in obese patients
but produce better mania outcomes when added to the existing regimens of such
patients. 155 Also, a recent six-week RCT in acute bipolar mixed depression at a dose
of 130 mg daily found significant benefit (p = .004) in depression scores. 156 These
patients were not manic, but the study suggests a role for ziprasidone in preventing
depressive episodes.

Asenapine
The use of asenapine as a treatment for acute mania was approved by the FDA in
2009 and as an adjunctive treatment to augment lithium or valproate in 2012. As an
adjunctive treatment for acute mania, asenapine performed no better than placebo on
all primary outcome measures at week 3 but did separate at week 12. 157 Two
placebo-controlled RCTs of asenapine monotherapy are also available. In one study,
it was significantly superior to placebo, but not to olanzapine, in reducing YMRS
mania symptom ratings, and in the other, it was not more effective than placebo in
either response or remission rates. 158 - 161 Asenapine is administered twice daily as
sublingual tablets, which may not be as simple to use as ordinary oral preparations. It
has a favorable side-effect profile, however, with respect to weight gain, metabolic
problems, extrapyramidal symptoms, prolactin elevation, and cardiovascular toxicity.

Clozapine
Clozapine is not approved in the United States for bipolar disorder but is sometimes
used off-label to manage treatment-resistant mania. No RCTs of clozapine in mania
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have been published, but uncontrolled clinical trials suggest that clozapine might be
a reasonable option for patients at node 5 and beyond. 162 - 165

NODE 6: WHAT IF ALL THE ABOVE AGENTS HAVE NOT
BEEN EFFECTIVE?
It seems unlikely that a patient could reach this point and still remain in a manic state
if the diagnosis is correct and if the algorithm has been followed rigorously with
adequate trials. Certainly, a reconsideration of diagnosis is appropriate. Indeed,
diagnostic reconsideration should actually occur after every step of this and any
other algorithm when the response is unsatisfactory and no clear explanation is
apparent. For example, there might be some unidentified organic cause, or strong
psychosocial stresses could be preventing the mood disorder from stabilizing.
Nevertheless, it is possible that unexpected positive results could occur with further
adjustment of medications. It is suggested that the clinician review the options
offered in Node 5 and consider picking another from those.

We would also note here some experimental approaches to mania treatment that
have been reported. Selected examples are listed in Table 2 , but we have no
particular recommendations regarding when or whether any should be tried in
preference to the more established treatments.

Table 2 | New and Experimental Treatments Proposed for Acute Mania

Medication Action Comments

Gabapentin Antiepileptic No evidence for efficacy as a primary or
secondary treatment despite numerous trials
and widespread use in the past 166

Levetiracetam Antiepileptic No RCTs in mania

May be helpful when added to haloperidol
167

No added benefit when combined with
valproate 168
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Medication Action Comments

Oxcarbazepine Antiepileptic One RCT as monotherapy with response rate
42% vs. placebo 26%; no data on remission
rates 169

As adjunct to lithium in 52 patients, more
effective and better tolerated than
carbamazepine 170

A Cochrane review found that the trials were
insufficient to make a recommendation 171

Topiramate Antiepileptic Multiple RCTs failed to find any efficacy in
acute mania as primary or secondary agent49

, 172 , 173

May help patients on olanzapine (and
perhaps other SGAs) lose some weight 174

Amisulpridea Antipsychotic In an RCT, when added to valproate, had
results comparable to haloperidol +
valproate; haloperidol + valproate had more
side effects 175

Paliperidone Antipsychotic Metabolite of risperidone

Has been tested and found effective for
mania in two RCTs13 Surprisingly, not
effective when used as an adjunct to lithium
176 Has no significant advantages over
generic risperidone

Allopurinol Hypouricemic agent Three placebo-controlled RCTs as adjunct to
lithium; more improvement on allopurinol at
doses of 600 mg daily; well-tolerated 177 -
179

May work better if patients abstain from
caffeine 178

Aspirin Nonsteroidal anti-
inflammatory agent

Netherlands database showed that low-dose
aspirin (up to 80 mg daily) is associated with
17% reduction of risk of relapse on
maintenance lithium 180
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Medication Action Comments

Omega-3 fatty acids
(e.g., in fish oils)

Lipid supplement A Cochrane review of 5 RCTs found some
positive results for bipolar depression but not
for mania 181

A more recent study was negative 182

May possibly help prevent depression

Tamoxifen Estrogen receptor
modulator and
protein kinase C
inhibitor

Two RCTs with placebo controls and some
pilot studies support effectiveness in mania
at doses of 20 to 80 mg daily117 , 183 - 186

Has been used as monotherapy and as
adjunct to lithium

No information about its role in depression
or in maintenance treatment

Transcranial
magnetic stimulation

Though it may be more promising for bipolar
depression, some emerging data support its
use for bipolar mania 187

RCT, randomized, controlled trial; SGA, second-generation antipsychotic.
a Not available in the United States.

COMPARISON WITH OTHER GUIDELINE AND
ALGORITHM RECOMMENDATIONS
This algorithm for selecting psychopharmacological treatment for acute mania is in
accord with most features of other recently published guidelines and algorithms.
There are also various points of disagreement, however, in part because the current
algorithm incorporates the results of studies not available earlier. For example, we
concluded that olanzapine is not a first-line treatment for acute mania—which is in
agreement with some guidelines but not others. One unique difference in this
algorithm is the de-emphasis on valproate as an option, due to the newer evidence
suggesting inferior efficacy. Table 3 summarizes four guidelines and algorithms
published by different groups in recent years. We have noted some points of contrast
between their recommendations and ours.

Table 3 | Comparison of Present Algorithm to Other Recent Algorithms and
Guidelines for Acute Mania

Algorithm/guideline Year Other
algorithms/guidelines

Present algorithm
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Algorithm/guideline Year Other
algorithms/guidelines

Present algorithm

Canadian Network for
Mood and Anxiety
Treatments guidelines for
managing patients with
bipolar disorders, as
updated in collaboration
with International Society
for Bipolar Disorders 188

2013 No distinction in early
nodes between different
subtypes of bipolar
mania

No preference is given
among the first-line
agents; SGAs, valproate,
lithium, or their
combinations can be
first-line

Makes this distinction
early in the algorithm and
accordingly suggests
narrower, subtype-
specific treatment options

Suggests starting with a
monotherapy trial

Gives priority to lithium
in nonmixed mania and
to quetiapine in mixed
mania

British Association for
Psychopharmacology
evidence-based
guidelines for treating
bipolar disorder, revised
second edition 189

2009 Has different treatment
suggestions depending on
the level of severity

Makes the assumption
that in severe mania,
lithium is not a first-line
agent

Suggests the use of SGAs

Lists valproate as a first-
line agent in severe
mania

Does not favor any SGA
over another

Makes a distinction early
in the algorithm between
mixed and nonmixed
states, and suggests
narrower, subtype-
specific treatment options

Review found that
lithium can be effective
in severe mania and
suggests adding an
adjunct SGA for partial
response, thus favoring
lithium-based
combinations

Review of recent
evidence resulted in
valproate being dropped
to lower nodes in the
algorithm for nonmixed
mania and being second-
line for mixed mania

Favors the use of
quetiapine and
recommends considering
olanzapine later as an
option due to safety/side-
effect profile
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Algorithm/guideline Year Other
algorithms/guidelines

Present algorithm

World Federation of
Societies of Biological
Psychiatry guidelines for
the biological treatment
of bipolar disorders:
update on treating acute
mania61

2009 Detailed discussion and
clear hierarchy based on
level of evidence and
side-effect profile of each
medication

No distinction in
medication choice based
on mania subtype,
although clinicians are
encouraged to make
diagnostic distinction

Aripiprazole, risperidone,
and valproate (except for
women of childbearing
potential) are first-line
agents in terms of
efficacy and risk/benefit
ratio

Makes subtype-specific
recommendations such as
preferring lithium first-
line for nonmixed mania
due to its broad efficacy,
antisuicidal properties,
neuroprotective benefits,
and other advantages

The Texas
implementation of
medication algorithms:
update to the algorithms
for treating bipolar 1
disorder 190

2005 After making a
distinction between
mixed and nonmixed
mania, gives a wider
variety of agents to use
as first-line in both states

Excludes quetiapine and
favors other SGAs and
valproate as first-line
agents in mixed mania

Provides narrower
choices based on
appraised evidence in
both mixed and
nonmixed states

Recommends use of
quetiapine as first-line in
mixed states and makes
valproate second-line

SGA, second-generation antipsychotic.

CONCLUSIONS AND FINAL COMMENT
The psychopharmacological treatment of mania in bipolar disorder is replete with
challenges. Though many medications are effective or partly effective for acute
episodes, relatively few are of benefit in all phases of the disorder and have the effect
of truly stabilizing mood and behavior. Even fewer treatments offer satisfactory
safety, especially in the long term. Clinicians, typically under pressure of limited
time, often resort to targeting symptoms with different medicines in complex and
largely untested combinations, often without satisfactory clinical results. Many
experts believe that patients may do better with a more systematic approach that
emphasizes the most evidence-supported, safest treatments and fewer medications
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per patient. The recommendations provided here offer a reasonable, but tentative,
path to improved outcomes of pharmacotherapy, with fewer complications, for
patients with mania. Nevertheless, the proposals are subject to ongoing revision as
additional research findings become available.

Declaration of interest: The authors report no conflicts of interest. The authors
alone are responsible for the content and writing of the article.

The authors thank Drs. Ross J. Baldessarini and Mark S. Bauer for their
comments and suggestions on an early draft of this article.

REFERENCES

1. Levy B, Weiss RD. Neurocognitive impairment and psychosis in bipolar I disorder during
early remission from an acute episode of mood disturbance. J Clin Psychiatry 2010;71:201-
6.

2. Ansari A, Osser DN. The psychopharmacology algorithm project at the Harvard South Shore
Program: an update on bipolar depression. Harv Rev Psychiatry 2010;18:36-55.

3. Osser DN, Jalali-Roudsari M, Manschreck T. The Psychopharmacology Algorithm Project at
the Harvard South Shore Program: an update on schizophrenia. Harv Rev Psychiatry
2013;21:18-40.

4. Bajor LA, Ticlea AN, Osser DN. The Psychopharmacology Algorithm Project at the Harvard
South Shore Program: an update on posttraumatic stress disorder. Harv Rev Psychiatry
2011;19:240-58.

5. Hamoda HM, Osser DN. The Psychopharmacology Algorithm Project at the Harvard South
Shore Program: an update on psychotic depression. Harv Rev Psychiatry 2008;16:235-47.

6. Osser DN, Dunlop LR. The Psychopharmacology Algorithm Project at the Harvard South
Shore Program: an update on generalized social anxiety disorder. Psychopharm Rev
2010;45:91-8.

7. National Collaborating Centre for Mental Health; National Institute for Health and Clinical
Excellence. Bipolar disorder: the management of bipolar disorder in adults, children, and
adolescents in primary and secondary care. London: NICE, 2006.

8. Goodwin FK, Jamison KR. Manic-depressive illness: bipolar disorders and recurrent
depression. 2nd ed. New York: Oxford University Press, 2007.

9. Rosa AR, Cruz N, Franco C, et al. Why do clinicians maintain antidepressants in some
patients with acute mania? Hints from the European Mania in Bipolar Longitudinal
Evaluation of Medication (EMBLEM), a large naturalistic study. J Clin Psychiatry
2010;71:1000-6.

10. McElroy SL, Keck PE Jr, Strakowski SM. Mania, psychosis, and antipsychotics. J Clin
Psychiatry 1996;57 suppl 3: 14-26; discussion 47-9.

11. Swann AC, Daniel DG, Kochan LD, Wozniak PJ, Calabrese JR. Psychosis in mania:
specificity of its role in severity and treatment response. J Clin Psychiatry 2004;65:825-9.

12. Carlson GA, Goodwin FK. The stages of mania. A longitudinal analysis of the manic
episode. Arch Gen Psychiatry 1973; 28:221-8.

13. Yildiz A, Vieta E, Tohen M, Baldessarini RJ. Factors modifying drug and placebo



101

responses in randomized trials for bipolar mania. Int J Neuropsychopharmacol
2011;14:863-75.

14. Schatzberg AF, Cole JO, DeBattista C. Manual of clinical psychopharmacology. 7th ed.
Washington, DC: American Psychiatric Press, 2010.

15. Janicak PG, Marder SR, Pavuluri MN. Principles and practice of psychopharmacotherapy.
5th ed. Philadelphia: Lippincott Williams & Wilkins, 2011.

16. American Psychiatric Association. American Psychiatric Association practice guidelines
for the treatment of psychiatric disorders. Arlington, VA: American Psychiatric Publishing,
2006.

17. Battaglia J, Moss S, Rush J, et al. Haloperidol, lorazepam, or both for psychotic agitation?
A multicenter, prospective, double-blind, emergency department study. Am J Emerg Med
1997;15:335-40.

18. Garza-Trevino ES, Hollister LE, Overall JE, Alexander WF. Efficacy of combinations of
intramuscular antipsychotics and sedative-hypnotics for control of psychotic agitation. Am
J Psychiatry 1989;146:1598-601.

19. Andrezina R, Josiassen RC, Marcus RN, et al. Intramuscular aripiprazole for the treatment
of acute agitation in patients with schizophrenia or schizoaffective disorder: a double-
blind, placebo-controlled comparison with intramuscular haloperidol.
Psychopharmacology (Berl) 2006;188:281-92.

20. Satterthwaite TD, Wolf DH, Rosenheck RA, Gur RE, Caroff SN. A meta-analysis of the
risk of acute extrapyramidal symptoms with intramuscular antipsychotics for the treatment
of agitation. J Clin Psychiatry 2008;69:1869-79.

21. Zeller SL, Rhoades RW. Systematic reviews of assessment measures and pharmacologic
treatments for agitation. Clin Ther 2010;32:403-25.

22. Mantovani C, Labate CM, Sponholz A Jr, et al. Are low doses of antipsychotics effective
in the management of psychomotor agitation? A randomized, rated-blind trial of 4
intramuscular interventions. J Clin Psychopharmacol 2013;33:306-12 .

23. Ahmed U, Jones H, Adams CE. Chlorpromazine for psychosis induced aggression or
agitation. Cochrane Database Syst Rev 2010;(4):CD007445.

24. Karmacharya R, England ML, Ongur D. Delirious mania: clinical features and treatment
response. J Affect Disord 2008; 109:312-6.

25. Provencher MD, Guimond AJ, Hawke LD. Comorbid anxiety in bipolar spectrum
disorders: a neglected research and treatment issue? J Affect Disord 2012;137:161-4.

26. Trixler M, Gati A, Fekete S, Tenyi T. Use of antipsychotics in the management of
schizophrenia during pregnancy. Drugs 2005;65:1193-206.

27. Gentile S. Clinical utilization of atypical antipsychotics in pregnancy and lactation. Ann
Pharmacother 2004;38:1265-71.

28. Collins KO, Comer JB. Maternal haloperidol therapy associated with dyskinesia in a
newborn. Am J Health Syst Pharm 2003;60:2253-5.

29. Reis M, Kallen B. Maternal use of antipsychotics in early pregnancy and delivery
outcome. J Clin Psychopharmacol 2008; 28:279-88.

30. Taylor D, Paton C, Kapur S. The Maudsley prescribing guidelines in psychiatry. 11th ed.



102

Chichester, UK: Wiley-Blackwell, 2012.

31. McKean M. Psychiatric care during pregnancy and postpartum. Part 1: diagnosis and
management of mood disorders. Psychopharm Rev 2013;48:17-24.

32. Jentink J, Loane MA, Dolk H, et al. Valproic acid monotherapy in pregnancy and major
congenital malformations. N Engl J Med 2010;362:2185-93.

33. Cummings C, Stewart M, Stevenson M, Morrow J, Nelson J. Neurodevelopment of
children exposed in utero to lamotrigine, sodium valproate and carbamazepine. Arch Dis
Child 2011; 96:643-7.

34. Cohen LS, Friedman JM, Jefferson JW, Johnson EM, Weiner ML. A reevaluation of risk of
in utero exposure to lithium. JAMA 1994;271:146-50.

35. Miller LJ. Use of electroconvulsive therapy during pregnancy. Hosp Community
Psychiatry 1994;45:444-50.

36. Yonkers KA, Wisner KL, Stowe Z, et al. Management of bipolar disorder during
pregnancy and the postpartum period. Am J Psychiatry 2004;161:608-20.

37. McElroy SL, Altshuler LL, Suppes T, et al. Axis I psychiatric comorbidity and its
relationship to historical illness variables in 288 patients with bipolar disorder. Am J
Psychiatry 2001; 158:420-6.

38. Pettinati HM, O’Brien CP, Dundon WD. Current status of cooccurring mood and substance
use disorders: a new therapeutic target. Am J Psychiatry 2013;170:23-30.

39. Salloum IM, Cornelius JR, Daley DC, Kirisci L, Himmelhoch JM, Thase ME. Efficacy of
valproate maintenance in patients with bipolar disorder and alcoholism: a double-blind
placebo- controlled study. Arch Gen Psychiatry 2005;62:37-45.

40. Brown ES, Gorman AR, Hynan LS. A randomized, placebo- controlled trial of citicoline
add-on therapy in outpatients with bipolar disorder and cocaine dependence. J Clin
Psychopharmacol 2007;27:498-502.

41. Chung AK, Chua SE. Effects on prolongation of Bazett’s corrected QT interval of seven
second-generation antipsychotics in the treatment of schizophrenia: a meta-analysis. J
Psychopharmacol 2011;25:646-66.

42. Swann AC, Lafer B, Perugi G, et al. Bipolar mixed states: an international society for
bipolar disorders task force report of symptom structure, course of illness, and diagnosis.
Am J Psychiatry 2013;170:31-42.

43. Fountoulakis KN, Kontis D, Gonda X, Siamouli M, Yatham LN. Treatment of mixed
bipolar states. Int J Neuropsychopharmacol 2012;15:1015-26.

44. McIntyre RS, Yoon J. Efficacy of antimanic treatments in mixed states. Bipolar Disord
2012;14 suppl 2:22-36.

45. Houston JP, Tohen M, Degenhardt EK, Jamal HH, Liu LL, Ketter TA. Olanzapine-
divalproex combination versus divalproex monotherapy in the treatment of bipolar mixed
episodes: a double-blind, placebo-controlled study. J Clin Psychiatry 2009;70:1540-7 .

46. Suppes T, Ketter TA, Gwizdowski IS, et al. First controlled treatment trial of bipolar II
hypomania with mixed symptoms: quetiapine versus placebo. J Affect Disord
2013;150:37-43.

47. Dunner DL. Atypical antipsychotics: efficacy across bipolar disorder subpopulations. J



103

Clin Psychiatry 2005;66 suppl 3:20-7.

48. Kruger S, Trevor Young L, Braunig P. Pharmacotherapy of bipolar mixed states. Bipolar
Disord 2005;7:205-15.

49. Cipriani A, Barbui C, Salanti G, et al. Comparative efficacy and acceptability of antimanic
drugs in acute mania: a multipletreatments meta-analysis. Lancet 2011;378:1306-15.

50. Janicak PG, Rado JT. Quetiapine for the treatment of acute bipolar mania, mixed episodes
and maintenance therapy. Expert Opin Pharmacother 2012;13:1645-52.

51. Weisler RH, Nolen WA, Neijber A, Hellqvist A, Paulsson B. Continuation of quetiapine
versus switching to placebo or lithium for maintenance treatment of bipolar I disorder
(Trial 144: a randomized controlled study). J Clin Psychiatry 2011; 72:1452-64.

52. Cutler AJ, Datto C, Nordenhem A, Minkwitz M, Acevedo L, Darko D. Extended-release
quetiapine as monotherapy for the treatment of adults with acute mania: a randomized,
double-blind, 3-week trial. Clin Ther 2011;33:1643-58.

53. Vieta E, Nuamah IF, Lim P, et al. A randomized, placebo- and active-controlled study of
paliperidone extended release for the treatment of acute manic and mixed episodes of
bipolar I disorder. Bipolar Disord 2010;12:230-43.

54. Khazaal Y, Tapparel S, Chatton A, Rothen S, Preisig M, Zullino D. Quetiapine dosage in
bipolar disorder episodes and mixed states. Prog Neuropsychopharmacol Biol Psychiatry
2007;31:727-30.

55. Baker RW, Tohen M, Fawcett J, et al. Acute dysphoric mania: treatment response to
olanzapine versus placebo. J Clin Psychopharmacol 2003;23:132-7.

56. Gonzalez-Pinto A, Lalaguna B, Mosquera F, et al. Use of olanzapine in dysphoric mania. J
Affect Disord 2001;66:247-53.

57. Tohen M, McDonnell DP, Case M, et al. Randomised, double-blind, placebo-controlled
study of olanzapine in patients with bipolar I depression. Br J Psychiatry 20l2;201:376-82.

58. McEvoy JP, Lieberman JA, Perkins DO, et al. Efficacy and tolerability of olanzapine,
quetiapine, and risperidone in the treatment of early psychosis: a randomized, double-blind
52week comparison. Am J Psychiatry 2007;164:1050-60.

59. Hahn MK, Wolever TM, Arenovich T, et al. Acute effects of single-dose olanzapine on
metabolic, endocrine, and inflammatory markers in healthy controls. J Clin
Psychopharmacol 2013;33:740-6.

60. Suppes T, Dennehy EB, Hirschfeld RM,et al. The Texas implementation of medication
algorithms: update to the algorithms for treatment of bipolar I disorder. J Clin Psychiatry
2005;66: 870-86.

61. Grunze H,Vieta E, Goodwin GM, et al. The World Federation of Societies of Biological
Psychiatry (WFSBP) guidelines for the biological treatment of bipolar disorders: update
2009 on the treatment of acute mania. World J Biol Psychiatry 2009; 10:85-116.

62. Stahl S, Lombardo I, Loebel A, Mandel FS. Efficacy of ziprasidone in dysphoric mania:
pooled analysis of two double-blind studies. J Affect Disord 2010;122:39-45.

63. Lombardo I, Sachs G, Kolluri S, Kremer C, Yang R. Two 6-week, randomized, double-
blind, placebo-controlled studies of ziprasidone in outpatients with bipolar I depression:
did baseline characteristics impact trial outcome? J Clin Psychopharmacol 2012;32:470-8.



104

64. Suppes T, Eudicone J, McQuade R, Pikalov A 3rd, Carlson B. Efficacy and safety of
aripiprazole in subpopulations with acute manic or mixed episodes of bipolar I disorder. J
Affect Disord 2008;107:145-54.

65. Thase ME, Jonas A,Khan A, et al. Aripiprazole monotherapy in nonpsychotic bipolar I
depression: results of 2 randomized, placebo- controlled studies. J Clin Psychopharmacol
2008;28:13-20.

66. Zarate CA Jr, Rothschild A, Fletcher KE, Madrid A, Zapatel J. Clinical predictors of acute
response with quetiapine in psychotic mood disorders. J Clin Psychiatry 2000;61:185-9.

67. Bowden CL, Swann AC, Calabrese JR, et al. A randomized, placebo-controlled,
multicenter study of divalproex sodium extended release in the treatment of acute mania. J
Clin Psychiatry 2006;67:1501-10 .

68. Chengappa KN, Baker RW, Shao L, et al. Rates of response, euthymia and remission in
two placebo-controlled olanzapine trials for bipolar mania. Bipolar Disord 2003;5:1-5.

69. Keck PE Jr, Marcus R, Tourkodimitris S, et al. A placebo- controlled, double-blind study
of the efficacy and safety of aripiprazole in patients with acute bipolar mania. Am J
Psychiatry 2003;160:1651-8.

70. Marder SR, Sorsaburu S, Dunayevich E, et al. Case reports of post-marketing adverse
event experiences with olanzapine intramuscular treatment in patients with agitation. J Clin
Psychiatry 2010;71:433-41.

71. Keck PE Jr, Mendlwicz J, Calabrese JR, et al. A review of randomized, controlled clinical
trials in acute mania. J Affect Disord 2000;59 suppl 1:S31-S7.

72. Busch FN, Miller FT, Weiden PJ. A comparison of two adjunctive treatment strategies in
acute mania. J Clin Psychiatry 1989;50:453-5.

73. Muller-Oerlinghausen B. Arguments for the specificity of the antisuicidal effect of lithium.
Eur Arch Psychiatry Clin Neurosci 2001;251 suppl 2:II72-5.

74. Bauer MS, Mitchner L. What is a “mood stabilizer”? An evidence-based response. Am J
Psychiatry 2004;161:3-18.

75. Ghaemi SN. From BALANCE to DSM-5: taking lithium seriously. Bipolar Disord
2010;12:673-7.

76. Goodwin FK, Whitham EA, Ghaemi SN. Maintenance treatment study designs in bipolar
disorder: do they demonstrate that atypical neuroleptics (antipsychotics) are mood
stabilizers? CNS Drugs 2011;25:819-27.

77. Goodwin FK, Fireman B, Simon GE, Hunkeler EM, Lee J, Revicki D. Suicide risk in
bipolar disorder during treatment with lithium and divalproex. JAMA 2003;290:1467-73.

78. Baldessarini RJ, Tondo L, Davis P, Pompili M, Goodwin FK, Hennen J. Decreased risk of
suicides and attempts during long-term lithium treatment: a meta-analytic review. Bipolar
Disord 2006;8:625-39.

79. Cipriani A, Pretty H, Hawton K, Geddes JR. Lithium in the prevention of suicidal behavior
and all-cause mortality in patients with mood disorders: a systematic review of randomized
trials. Am J Psychiatry 2005;162:1805-19.

80. Ahrens B, Muller-Oerlinghausen B. Does lithium exert an independent antisuicidal effect?
Pharmacopsychiatry 2001;34:132-6.



105

81. Marangell LB, Dennehy EB, Wisniewski SR, et al. Case-control analyses of the impact of
pharmacotherapy on prospectively observed suicide attempts and completed suicides in
bipolar disorder: findings from STEP-BD. J Clin Psychiatry 2008; 69:916-22.

82. Rybakowski JK, Suwalska A. Excellent lithium responders have normal cognitive
functions and plasma BDNF levels. Int J Neuropsychopharmacol 2010;13:617-22.

83. Lyoo IK, Dager SR, Kim JE, et al. Lithium-induced gray matter volume increase as a
neural correlate of treatment response in bipolar disorder: a longitudinal brain imaging
study. Neuropsychopharmacology 2010;35:1743-50.

84. Moore GJ, Cortese BM, Glitz DA, et al. A longitudinal study of the effects of lithium
treatment on prefrontal and subgenual prefrontal gray matter volume in treatment-
responsive bipolar disorder patients. J Clin Psychiatry 2009;70:699-705.

85. Hajek T, Bauer M, Pfennig A, et al. Large positive effect of lithium on prefrontal cortexN-
acetylaspartate in patients with bipolar disorder: 2-centre study. J Psychiatry Neurosci
2012; 37:185-92.

86. Hajek T, Cullis J, Novak T, et al. Hippocampal volumes in bipolar disorders: opposing
effects of illness burden and lithium treatment. Bipolar Disord 2012;14:261-70.

87. Hajek T, Kopecek M, Hoschl C, Alda M. Smaller hippocampal volumes in patients with
bipolar disorder are masked by exposure to lithium: a meta-analysis. J Psychiatry Neurosci
2012;37:333-43.

88. Konopaske GT, Dorph-Petersen KA, Pierri JN, Wu Q, Sampson AR, Lewis DA. Effect of
chronic exposure to antipsychotic medication on cell numbers in the parietal cortex of
macaque monkeys. Neuropsychopharmacology 2007;32:1216-23.

89. Konopaske GT, Dorph-Petersen KA, Sweet RA, et al. Effect of chronic antipsychotic
exposure on astrocyte and oligodendrocyte numbers in macaque monkeys. Biol Psychiatry
2008; 63:759-65.

90. Ho BC, Andreasen NC, Ziebell S, Pierson R, Magnotta V. Long-term antipsychotic
treatment and brain volumes: a longitudinal study of first-episode schizophrenia. Arch Gen
Psychiatry 2011;68:128-37 .

91. Mora E, Portella MJ, Forcada I, Vieta E, Mur M. Persistence of cognitive impairment and
its negative impact on psychosocial functioning in lithium-treated, euthymic bipolar
patients: a 6-year follow-up study. Psychol Med 2013;43:1187-96.

92. Baldessarini RJ, Leahy L, Arcona S, Gause D, Zhang W, Hennen J. Patterns of
psychotropic drug prescription for U.S. patients with diagnoses of bipolar disorders.
Psychiatr Serv 2007;58:85-91.

93. Kessing LV, Hellmund G, Geddes JR, Goodwin GM, Andersen PK. Valproate v. lithium in
the treatment of bipolar disorder in clinical practice: observational nationwide register-
based cohort study. Br J Psychiatry 2011;199:57-63.

94. Swann AC, Bowden CL, Calabrese JR, Dilsaver SC, Morris DD. Pattern of response to
divalproex, lithium, or placebo in four naturalistic subtypes of mania.
Neuropsychopharmacology 2002;26:530-6.

95. Lenox RH, Gould TD, Manji HK. Endophenotypes in bipolar disorder. Am J Med Genet
2002;114:391-406.

96. Bowden CL, Brugger AM, Swann AC, et al. Efficacy of divalproex vs lithium and placebo



106

in the treatment of mania. The Depakote Mania Study Group. JAMA 1994;271:918-24.

97. Tondo L, Hennen J, Baldessarini RJ. Rapid-cycling bipolar disorder: effects of long-term
treatments. Acta Psychiatr Scand 2003;108:4-14.

98. Baldessarini RJ, Tondo L, Floris G, Hennen J. Effects of rapid cycling on response to
lithium maintenance treatment in 360 bipolar I and II disorder patients. J Affect Disord
2000;61:13-22.

99. Calabrese JR, Rapport DJ, Youngstrom EA, Jackson K, Bilali S, Findling RL. New data on
the use of lithium, divalproate, and lamotrigine in rapid cycling bipolar disorder. Eur
Psychiatry 2005;20:92-5.

100. Hirschfeld RM, Allen MH, McEvoy JP, Keck PE Jr, Russell JM. Safety and tolerability
of oral loading divalproex sodium in acutely manic bipolar patients. J Clin Psychiatry
1999; 60:815-8.

101. Kowatch RA, Suppes T, Carmody TJ, et al. Effect size of lithium, divalproex sodium,
and carbamazepine in children and adolescents with bipolar disorder. J Am Acad Child
Adolesc Psychiatry 2000;39:713-20.

102. Suppes T, Baldessarini RJ, Faedda GL, Tondo L, Tohen M. Discontinuation of
maintenance treatment in bipolar disorder: risks and implications. Harv Rev Psychiatry
1993;1:131-44.

103. Goodwin GM. Recurrence of mania after lithium withdrawal. Implications for the use of
lithium in the treatment of bipolar affective disorder. Br J Psychiatry 1994;164:149-52.

104. Cavanagh J, Smyth R, Goodwin GM. Relapse into mania or depression following lithium
discontinuation: a 7-year follow-up. Acta Psychiatr Scand 2004;109:91-5.

105. Severus WE, Kleindienst N, Seemuller F, Frangou S, Moller HJ, Greil W. What is the
optimal serum lithium level in the long-term treatment of bipolar disorder—a review?
Bipolar Disord 2008;10:231-7.

106. Tamayo JM, Zarate CA Jr, Vieta E, Vazquez G, Tohen M. Level of response and safety of
pharmacological monotherapy in the treatment of acute bipolar I disorder phases: a
systematic review and meta-analysis. Int J Neuropsychopharmacol 2010;13:813-32.

107. Wagner KD, Ridden L, Kowatch RA, et al. A double-blind randomized, placebo-
controlled trial of divalproex extended- release in the treatment of bipolar disorder in
children and adolescents. J Am Acad Child Adolesc Psychiatry 2009;48: 519-32.

108. Hirschfeld RM, Bowden CL, Vigna NV, Wozniak P, Collins M. A randomized, placebo-
controlled, multicenter study of divalproex sodium extended-release in the acute
treatment of mania. J Clin Psychiatry 2010;71:426-32.

109. Geddes JR, Goodwin GM, Rendell J, et al. Lithium plus valproate combination therapy
versus monotherapy for relapse prevention in bipolar I disorder (BALANCE): a
randomised open-label trial. Lancet 2010;375:385-95.

110. Nolen WA, Weisler RH. The association of the effect of lithium in the maintenance
treatment of bipolar disorder with lithium plasma levels: a post hoc analysis of a double-
blind study comparing switching to lithium or placebo in patients who responded to
quetiapine (Trial 144). Bipolar Disord 2013; 15:100-9.

111. Yatham LN, Paulsson B, Mullen J, Vagero AM. Quetiapine versus placebo in
combination with lithium or divalproex for the treatment of bipolar mania. J Clin



107

Psychopharmacol 2004; 24:599-606 .

112. McKnight RF, Adida M, Budge K, Stockton S, Goodwin GM, Geddes JR. Lithium
toxicity profile: a systematic review and meta-analysis. Lancet 2012;379:721-8.

113. Malhi GS, Berk M. Is the safety of lithium no longer in the balance? Lancet
2012;379:690-2.

114. Bowden CL, Grunze H, Mullen J, et al. A randomized, double-blind, placebo-controlled
efficacy and safety study of quetiapine or lithium as monotherapy for mania in bipolar
disorder. J Clin Psychiatry 2005;66:111-21.

115. Patel JK, Buckley PF, Woolson S, et al. Metabolic profiles of second-generation
antipsychotics in early psychosis: findings from the CAFE study. Schizophr Res
2009;111:9-16.

116. Bendz H, Schon F, Attman PO, Aurell M. Renal failure occurs in chronic lithium
treatment but is uncommon. Kidney Int 2010;77:219-24.

117. Yildiz A, Vieta E, Leucht S, Baldessarini RJ. Efficacy of antimanic treatments: meta-
analysis of randomized, controlled trials. Neuropsychopharmacology 2011;36:375-89.

118. Correll CU, Sheridan EM, DelBello MP. Antipsychotic and mood stabilizer efficacy and
tolerability in pediatric and adult patients with bipolar I mania: a comparative analysis of
acute, randomized, placebo-controlled trials. Bipolar Disord 2010; 12:116-41.

119. Goikolea JM, Colom F, Capapey J, et al. Faster onset of antimanic action with
haloperidol compared to second-generation antipsychotics. A meta-analysis of
randomized clinical trials in acute mania. Eur Neuropsychopharmacol 2013;23:305-16.

120. Tohen M, Zarate CA Jr. Antipsychotic agents and bipolar disorder. J Clin Psychiatry
1998;59 suppl 1:38-48; discussion 9.

121. Zarate CA Jr, Tohen M. Double-blind comparison of the continued use of antipsychotic
treatment versus its discontinuation in remitted manic patients. Am J Psychiatry 2004;
161:169-71.

122. Yatham LN, Maj M. Bipolar disorder: clinical and neurobiological foundations.
Chichester, UK: Wiley, 2010.

123. Gopal S, Steffens DC, Kramer ML, Olsen MK. Symptomatic remission in patients with
bipolar mania: results from a doubleblind, placebo-controlled trial of risperidone
monotherapy. J Clin Psychiatry 2005;66:1016-20.

124. Rendell JM, Gijsman HJ, Bauer MS, Goodwin GM, Geddes GR. Risperidone alone or in
combination for acute mania. Cochrane Database Syst Rev 2006;(1):CD004043.

125. Shafti SS. Olanzapine vs. lithium in management of acute mania. J Affect Disord
2010;122:273-6.

126. Tariot PN, Schneider LS, Cummings J, et al. Chronic divalproex sodium failed to
attenuate agitation and clinical progression of Alzheimer disease. Arch Gen Psychiatry
2011;68:853-61.

127. Fleisher AS, Truran D, Mai JT, et al. Chronic divalproex sodium use and brain atrophy in
Alzheimer disease. Neurology 2011;77:1263-71.

128. Pope HG Jr, McElroy SL, Keck PE Jr, Hudson JI. Valproate in the treatment of acute
mania. A placebo-controlled study. Arch Gen Psychiatry 1991;48:62-8.



108

129. Muller J, Luderer HJ. [DEWIPA—a standardized questionnaire for assessing knowledge
about symptoms, etiology and psychopharmacologic treatment in patients with
depressive episodes]. Psychiatr Prax 1999;26:167-70.

130. Reinares M, Rosa AR, Franco C, et al. A systematic review on the role of
anticonvulsants in the treatment of acute bipolar depression. Int J Neuropsychopharmacol
2013;16:485-96.

131. Akdeniz F, Taneli F, Noyan A, Yuncu Z, Vahip S. Valproate- associated reproductive and
metabolic abnormalities: are epileptic women at greater risk than bipolar women? Prog
Neuropsychopharmacol Biol Psychiatry 2003;27:115-21.

132. Liang CS, Yang FW, Lo SM. Rapid development of severe hypertriglyceridemia and
hypercholesterolemia during augmentation of quetiapine with valproic acid. J Clin
Psychopharmacol 2011;31:242-3.

133. Behzadi AH, Omrani Z, Chalian M, Asadi S, Ghadiri M. Folic acid efficacy as an
alternative drug added to sodium valproate in the treatment of acute phase of mania in
bipolar disorder: a double-blind randomized controlled trial. Acta Psychiatr Scand
2009;120:441-5.

134. Ketter TA, Kalali AH, Weisler RH. A 6-month, multicenter, open-label evaluation of
beaded, extended-release carbamazepine capsule monotherapy in bipolar disorder
patients with manic or mixed episodes. J Clin Psychiatry 2004;65:668-73 .

135. Versiani M, Cheniaux E, Landeira-Fernandez J. Efficacy and safety of electroconvulsive
therapy in the treatment of bipolar disorder: a systematic review. J ECT 2011;27:153-64.

136. Small JG, Klapper MH, Kellams JJ, et al. Electroconvulsive treatment compared with
lithium in the management of manic states. Arch Gen Psychiatry 1988;45:727-32.

137. Thomas J, Reddy B. The treatment of mania. A retrospective evaluation of the effects of
ECT, chlorpromazine, and lithium. J Affect Disord 1982;4:85-92.

138. McCabe MS, Norris B. ECT versus chlorpromazine in mania. Biol Psychiatry
1977;12:245-54.

139. Geoffroy PA, Etain B, Henry C, Bellivier F. Combination therapy for manic phases: a
critical review of a common practice. CNS Neurosci Ther 2012;18:957-64.

140. Gallego JA, Nielsen J, De Hert M, Kane JM, Correll CU. Safety and tolerability of
antipsychotic polypharmacy. Expert Opin Drug Saf 2012;11:527-42.

141. Ceron-Litvoc D, Soares BG, Geddes J, Litvoc J, de Lima MS. Comparison of
carbamazepine and lithium in treatment of bipolar disorder: a systematic review of
randomized controlled trials. Hum Psychopharmacol 2009;24:19-28.

142. Denicoff KD, Smith-Jackson EE, Disney ER, Ali SO, Leverich GS, Post RM.
Comparative prophylactic efficacy of lithium, carbamazepine, and the combination in
bipolar disorder. J Clin Psychiatry 1997;58:470-8.

143. Baethge C, Baldessarini RJ, Mathiske-Schmidt K, et al. Longterm combination therapy
versus monotherapy with lithium and carbamazepine in 46 bipolar I patients. J Clin
Psychiatry 2005;66:174-82.

144. Klein E, Bental E, Lerer B, Belmaker RH. Carbamazepine and haloperidol v placebo and
haloperidol in excited psychoses. A controlled study. Arch Gen Psychiatry 1984;41:165-
70.



109

145. Small JG, Klapper MH, Marhenke JD, Milstein V, Woodham GC, Kellams JJ. Lithium
combined with carbamazepine or haloperidol in the treatment of mania.
Psychopharmacol Bull 1995;31:265-72.

146. Perlis RH, Welge JA, Vornik LA, Hirschfeld RM, Keck PE Jr. Atypical antipsychotics in
the treatment of mania: a metaanalysis of randomized, placebo-controlled trials. J Clin
Psychiatry 2006;67:509-16.

147. Fountoulakis KN, Vieta E. Efficacy and safety of aripiprazole in the treatment of bipolar
disorder: a systematic review. Ann Gen Psychiatry 2009;8:16.

148. Vieta E, T’joen C, McQuade RD, et al. Efficacy of adjunctive aripiprazole to either
valproate or lithium in bipolar mania patients partially nonresponsive to
valproate/lithium monotherapy: a placebo-controlled study. Am J Psychiatry 2008;
165:1316-25.

149. Tsai AC, Rosenlicht NZ, Jureidini JN, Parry PI, Spielmans GI, Healy D. Aripiprazole in
the maintenance treatment of bipolar disorder: a critical review of the evidence and its
dissemination into the scientific literature. PLoS Med 2011;8:e1000434.

150. Keck PE Jr, Versiani M, Potkin S, West SA, Giller E, Ice K. Ziprasidone in the treatment
of acute bipolar mania: a three-week, placebo-controlled, double-blind, randomized trial.
Am J Psychiatry 2003;160:741-8.

151. Potkin SG, Keck PE Jr, Segal S, Ice K, English P. Ziprasidone in acute bipolar mania: a
21-day randomized, double-blind, placebo-controlled replication trial. J Clin
Psychopharmacol 2005;25:301-10.

152. Vieta E, Ramey T, Keller D, English PA, Loebel AD, Miceli J. Ziprasidone in the
treatment of acute mania: a 12-week, placebo-controlled, haloperidol-referenced study. J
Psychopharmacol 2010;24:547-58.

153. Sachs GS, Vanderburg DG, Edman S, et al. Adjunctive oral ziprasidone in patients with
acute mania treated with lithium or divalproex, part 2: influence of protocol-specific
eligibility criteria on signal detection. J Clin Psychiatry 2012;73:1420-5.

154. Sachs GS, Vanderburg DG, Edman S, et al. Adjunctive oral ziprasidone in patients with
acute mania treated with lithium or divalproex, part 1: results of a randomized, double-
blind, placebo-controlled trial. J Clin Psychiatry 2012;73:1412-9.

155. Miller S, Ittasakul P, Wang PW, et al. Enhanced ziprasidone combination therapy
effectiveness in obese compared to nonobese patients with bipolar disorder. J Clin
Psychopharmacol 2012; 32:814-9.

156. Patkar A, Gilmer W, Pae CU, et al. A 6 week randomized double-blind placebo-
controlled trial of ziprasidone for the acute depressive mixed state. PLoS One
2012;7:e34757 .

157. Szegedi A, Calabrese JR, Stet L, Mackle M, Zhao J, Panagides J. Asenapine as
adjunctive treatment for acute mania associated with bipolar disorder: results of a 12-
week core study and 40-week extension. J Clin Psychopharmacol 2012;32:46-55.

158. McIntyre RS. Asenapine: a review of acute and extension phase data in bipolar disorder.
CNS Neurosci Ther 2011;17:645-8.

159. McIntyre RS, Cohen M, Zhao J, Alphs L, Macek TA, Panagides J. Asenapine for long-
term treatment of bipolar disorder: a double-blind 40-week extension study. J Affect
Disord 2010; 126:358-65.



110

160. McIntyre RS, Cohen M, Zhao J, Alphs L, Macek TA, Panagides J. Asenapine in the
treatment of acute mania in bipolar I disorder: a randomized, double-blind, placebo-
controlled trial. J Affect Disord 2010;122:27-38.

161. McIntyre RS, Cohen M, Zhao J, Alphs L, Macek TA, Panagides J. A 3-week,
randomized, placebo-controlled trial of asenapine in the treatment of acute mania in
bipolar mania and mixed states. Bipolar Disord 2009;11:673-86.

162. McElroy SL, Dessain EC, Pope HG Jr, et al. Clozapine in the treatment of psychotic
mood disorders, schizoaffective disorder, and schizophrenia. J Clin Psychiatry
1991;52:411-4.

163. Calabrese JR, Kimmel SE, Woyshville MJ, et al. Clozapine for treatment-refractory
mania. Am J Psychiatry 1996;153:759-64.

164. Barbini B, Scherillo P, Benedetti F, Crespi G, Colombo C, Smeraldi E. Response to
clozapine in acute mania is more rapid than that of chlorpromazine. Int Clin
Psychopharmacol 1997;12:109-12.

165. Suppes T, Webb A, Paul B, Carmody T, Kraemer H, Rush AJ. Clinical outcome in a
randomized 1-year trial of clozapine versus treatment as usual for patients with
treatment-resistant illness and a history of mania. Am J Psychiatry 1999;156:1164-9.

166. Melvin CL, Carey TS, Goodman F, Oldham JM, Williams JW Jr, Ranney LM.
Effectiveness of antiepileptic drugs for the treatment of bipolar disorder: findings from a
systematic review. J Psychiatr Pract 2008;14 suppl 1:9-14.

167. Grunze H, Langosch J, Born C, Schaub G, Walden J. Levetiracetam in the treatment of
acute mania: an open add-on study with an on-off-on design. J Clin Psychiatry
2003;64:781-4.

168. Kruger S, Sarkar R, Pietsch R, Hasenclever D, Braunig P. Levetiracetam as monotherapy
or add-on to valproate in the treatment of acute mania—a randomized open-label study.
Psychopharmacology (Berl) 2008;198:297-9.

169. Wagner KD, Kowatch RA, Emslie GJ, et al. A double-blind, randomized, placebo-
controlled trial of oxcarbazepine in the treatment of bipolar disorder in children and
adolescents. Am J Psychiatry 2006;163:1179-86.

170. Vieta E, Cruz N, Garcia-Campayo J, et al. A double-blind, randomized, placebo-
controlled prophylaxis trial of oxcarbazepine as adjunctive treatment to lithium in the
long-term treatment of bipolar I and II disorder. Int J Neuropsychopharmacol
2008;11:445-52.

171. Vasudev A, Macritchie K, Vasudev K, Watson S, Geddes J, Young AH. Oxcarbazepine
for acute affective episodes in bipolar disorder. Cochrane Database Syst Rev 2011;(12):
CD004857.

172. Kushner SF, Khan A, Lane R, Olson WH. Topiramate monotherapy in the management
of acute mania: results of four double-blind placebo-controlled trials. Bipolar Disord
2006; 8:15-27.

173. Vigo DV, Baldessarini RJ. Anticonvulsants in the treatment of major depressive disorder:
an overview. Harv Rev Psychiatry 2009;17:231-41.

174. Arnone D. Review of the use of topiramate for treatment of psychiatric disorders. Ann
Gen Psychiatry 2005;4:5.



111

175. Thomas P, Vieta E. Amisulpride plus valproate vs haloperidol plus valproate in the
treatment of acute mania of bipolar I patients: a multicenter, open-label, randomized,
comparative trial. Neuropsychiatr Dis Treat 2008;4:675-86.

176. Berwaerts J, Lane R, Nuamah F, et al. Paliperidone XR as adjunctive therapy to lithium
or valproate in the treatment of acute mania: a randomized, placebo-controlled study. J
Affect Disord 2011;129:252-60 .

177. Machado-Vieira R, Soares JC, Lara DR, et al. A doubleblind, randomized, placebo-
controlled 4-week study on the efficacy and safety of the purinergic agents allopurinol
and dipyridamole adjunctive to lithium in acute bipolar mania. J Clin Psychiatry
2008;69:1237-45.

178. Fan A, Berg A, Bresee C, Glassman LH, Rapaport MH. Allopurinol augmentation in the
outpatient treatment of bipolar mania: a pilot study. Bipolar Disord 2012;14:206-10.

179. Akhondzadeh S, Milajerdi MR, Amini H, Tehrani-Doost M. Allopurinol as an adjunct to
lithium and haloperidol for treatment of patients with acute mania: a double-blind,
randomized, placebo-controlled trial. Bipolar Disord 2006; 8:485-9.

180. Stolk P, Souverein PC, Wilting I, et al. Is aspirin useful in patients on lithium? A
pharmacoepidemiological study related to bipolar disorder. Prostaglandins Leukot Essent
Fatty Acids 2010;82:9-14.

181. Montgomery P, Richardson AJ. Omega-3 fatty acids for bipolar disorder. Cochrane
Database Syst Rev 2008;(2):CD005169.

182. Murphy BL, Stoll AL, Harris PQ, et al. Omega-3 fatty acid treatment, with or without
cytidine, fails to show therapeutic properties in bipolar disorder: a double-blind,
randomized add-on clinical trial. J Clin Psychopharmacol 2012;32:699-703.

183. Yildiz A, Guleryuz S, Ankerst DP, Ongur D, Renshaw PF. Protein kinase C inhibition in
the treatment of mania: a double-blind, placebo-controlled trial of tamoxifen. Arch Gen
Psychiatry 2008;65:255-63.

184. Kulkarni J, Garland KA, Scaffidi A, et al. A pilot study of hormone modulation as a new
treatment for mania in women with bipolar affective disorder.
Psychoneuroendocrinology 2006;31:543-7.

185. Zarate CA Jr, Singh JB, Carlson PJ, et al. Efficacy of a protein kinase C inhibitor
(tamoxifen) in the treatment of acute mania: a pilot study. Bipolar Disord 2007;9:561-70.

186. Amrollahi Z, Rezaei F, Salehi B, et al. Double-blind, randomized, placebo-controlled 6-
week study on the efficacy and safety of the tamoxifen adjunctive to lithium in acute
bipolar mania. J Affect Disord 2011;129:327-31.

187. Gilmer WS, Zarnicki JN. Review of transcranial magnetic stimulation for bipolar
disorder. Psychopharm Rev 2012; 47:25-30.

188. Yatham LN1, Kennedy SH, Parikh SV, et al. Canadian Network for Mood and Anxiety
Treatments (CANMAT) and International Society for Bipolar Disorders (ISBD)
collaborative update of CANMAT guidelines for the management of patients with bipolar
disorder: update 2013. Bipolar Disord 2013;15:1-44.

189. Goodwin GM; Consensus Group of the British Association for Psychopharmacology.
Evidence-based guidelines for treating bipolar disorder: revised second edition—
recommendations from the British Association for Psychopharmacology. J
Psychopharmacol 2009;23:346-88.



112

190. Suppes T, Dennehy EB, Hirschfeld RM, et al.; Texas Consensus Conference Panel on
Medication Treatment of Bipolar Disorder. The Texas implementation of medication
algorithms: update to the algorithms for treatment of bipolar I disorder. J Clin Psychiatry
2005;66:870-86.

From Harvard Medical School; Boston Children’s Hospital, Boston, MA (Dr. Mohammad); VA
Boston Healthcare System, Brockton Division, Brockton, MA (Dr. Osser).
Original manuscript received 5March 2013; revised manuscript received 22 July 2013, accepted
for publication 4 November 2013.
Correspondence: David N. Osser, MD, VA Boston Healthcare System, Brockton Division, 940
Belmont St., Brockton, MA 02301. Email: David.Osser@va.gov
©2014 President and Fellows of Harvard College
DOI: 10.1097/HRP.0000000000000018

mailto:David.Osser@va.gov


113

I

UPDATE
ACUTE BIPOLAR MANIA ALGORITHM

n the last five years since the publication of this algorithm, the
recommendations and flowchart remain mostly the same. There have been no

new studies that seem to change the overall sequences of the nodes. However,
there have been a variety of studies usually adding support to what was
proposed in the 2014 algorithm, but sometimes making adjustments to the risk
to benefit analysis for certain recommendations. There is one new medication
approved for acute mania—cariprazine in 2015 (a second-generation
antipsychotic, previously approved for schizophrenia). Also, there have been
some new developments that if confirmed and expanded by more studies might
result in changes to the algorithm.

New data have emphasized the prognostic significance of a first attack of
mania and the importance of evidence-supported treatment. In a review of eight
studies, the rate of recurrence of mania after a first episode over the next four
years was 60%. 1 Younger age of onset was associated with higher recurrence
rates. Other evidence (mentioned in the original algorithm) suggests early and
adequate treatment can improve outcome. The new data highlight the
prognostic importance of a single manic episode and that it should be taken
seriously. There was also an editorial worth noting that cautioned against
contributing to the development of “the malignant transformation of bipolar
disorder” into a disabling and rapid cycling condition through application of
less than an expert level of care following the onset of the disorder. 2 The
author (Robert Post, who contributed to formulating the “kindling” model of
how bipolar disorder can progress) argued that the comparison with cancer was
appropriate because of the high suicide rate in bipolar disorder.

Node 1: Diagnosis and Other Features in Mania That Might Affect
the Algorithm
In Table 1 , there is a discussion of considerations for women of child-bearing
potential. In a recent large National Institute of Mental Health-sponsored study
of the risk of cardiac malformations including Ebstein’s abnormality, data
emerged that provided a more precise measure of what can be expected. The
researchers found that the adjusted risk ratio for any cardiac abnormality was
1.65 compared to unexposed babies. 3 For Ebstein’s, the risk ratio was 2.66,
and in absolute numbers it was 0.6% for lithium-exposed infants versus 0.18%
for those not exposed. The impact was dose-related, with higher ratios if the
dose was over 900 mg daily. These results were included in a meta-analysis of
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13 high-quality studies published in January 2020. 4 This analysis found the
odds ratio for any cardiac abnormality to be slightly higher—1.86. The risk was
limited to fetuses exposed in the first trimester. The absolute risk was 1.2% for
any cardiac abnormality. Note that these comparisons are with women with
bipolar disorder who did not receive lithium, not with the general population of
pregnant women. The fetuses of nonbipolar women have fewer cardiac
abnormalities. The studies were generally unclear about whether they excluded
women who were on other teratogenic medications or were misusing any
substances like alcohol. The authors concluded that the risks of lithium
exposure during pregnancy are low, though they are higher in the first trimester
and doses should be kept in the lowest part of the therapeutic range especially
during that time. The risks and harms associated with mood episode relapse
from stopping lithium or lowering the level below the therapeutic range appear,
for most women, to far exceed the harms of fetal abnormalities or other
pregnancy complications associated with continuing lithium.

In the same row, we discussed the severe teratogenicity of valproate for
women of childbearing potential and suggested it should be nearly a last choice
for treating mania in such women. An editorial in 2017 strongly confirmed that
recommendation. 5

Finally, in this row, there were old citations suggesting a relatively favorable
impression of using electroconvulsive therapy (ECT) for pregnant women with
bipolar disorder. However, a study compiling all known case reports of use of
ECT as of 2015 found that there was a surprising and concerning 7% mortality
rate in the fetuses. 6 ECT should now be considered a last resort and certainly
riskier than previously thought.

Node 2d: The First-Line Treatment for Nonmixed, Classic Mania
Is Still Lithium
In addition to all the reasons given in the algorithm paper, there are some new
citations confirming the remarkable and unique neuroprotective effects of
lithium that should be added. 7 , 8

Node 3: What to Add to Lithium If the Response Is Unsatisfactory
in Classic Mania
Nothing is changed here, but there is a new citation of work by Goikolea and
colleagues adding support to the contention that use of haloperidol is ill-advised
because of the very high rate of haloperidol-treated patients slipping into
depression after resolution of the mania. 9

Node 5: First-Tier Next Options After Three Trials and
Unsatisfactory Response in Acute Mania
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Cariprazine was approved in 2015 for acute mania and mixed mania at doses of
3 to 6 mg once daily. 10 It is a partial dopamine agonist, like aripiprazole and
brexpiprazole. There has been little attention paid to it and many pharmacy
benefit managers have not been including it in their formularies because new
products have high costs. However, it does add to the relatively few options for
mania that are mild in weight gain and metabolic side effects. It seemed
reasonable to add it as one of the options at Node 5. However, the latest
development is that it was also approved by the FDA for acute bipolar
depression, in June 2019 based on four studies, three published so far, and three
that were positive for the product. 11 The approved doses were 1.5 and 3 mg,
with the 1.5 mg dose appearing to be best in benefit to harm ratio.11 It now
joins quetiapine as one of only two medications specifically approved for both
acute bipolar depression and acute mania. However, the best dose for
depression is significantly lower than the best doses for mania, so it is unclear
how much mania protection is going to be afforded by the antidepressant dose,
and it is unclear if the initial treatment with a high dose for mania is going to
have a preventive effect on subsequent depressions and be tolerable over the
long term. More research and experience are needed before a firmer and higher
spot on the algorithm can be considered for cariprazine. However, the
advantage in weight gain could influence patients and their clinicians to want to
consider it earlier if it is available.

Table 1 : Comorbidity and Other Features in Mania and How
They Affect the Algorithm
There is a brief discussion of substance use disorders as a comorbidity in mania
and the recommendation is that remission from those use disorders should be a
high treatment priority. We did not mention cannabis as one of the substances
that could be a concern. The evidence available points clearly to an association
between usage and worsening course of bipolar disorder over time. In a study
of 4915 subjects, Henquet and colleagues (after control for many possible
covariates) found a strong increased risk of manic symptoms associated with
the use of cannabis over a three-year follow-up period. 12 They also found an
earlier age of onset of bipolar disorder, greater overall illness severity, more
rapid cycling, poorer life functioning, and poorer adherence with prescribed
treatments. Zorrilla and colleagues evaluated the subsequent course of bipolar
patients who stopped cannabis use after an illness episode, and compared their
outcome with bipolar patients who never had used cannabis and a group that
continued to use. 13 The total sample was 1922 patients. In a two-year period,
the continued users had significantly lower rates of recovery, greater work
impairment, and lower rates of living with a partner. The data were based on
patient reports, so given likely underreporting, there was probably an
underestimate of the strength of the association between cannabis use and lives
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worsened. A systematic review of the effects of cannabis on mood and anxiety
disorders confirmed a negative association between cannabis use and long-term
outcomes. 14 Thus, it seems that bipolar patients should stay away from
cannabis in all its forms. Quitting cannabis should be on the short list of
interventions to pursue if patients are not doing well. This is a tough sell in
today’s political environment regarding cannabis legalization. Many newspaper
editorials and politicians are pushing it. Clinicians should not back off and
accept patients’ insistence on using this product but rather should continue
efforts to educate and to consider the problem to be a serious one that
potentially interferes with otherwise appropriate and effective bipolar
treatments that may be offered.

Table 2 : New and Experimental Treatments Proposed for Acute
Mania
One intriguing proposed addition to this list is the use of probiotic
microorganisms that might modulate inflammatory mechanisms contributing to
the pathophysiology of bipolar disorder. A pilot randomized, placebo-
controlled trial in 66 recently hospitalized manic patients found fewer
rehospitalization days for the probiotic treatment group compared to placebo
over 24 weeks (2.8 vs. 8.3 days, p = .017). 15 This clearly needs replication and
extension, and the specific probiotics used may or may not be the only ones that
could be effective.

Another interesting direction for research stems from the fact that light
therapy can help depression. Could dark therapy help mania? A study of 23
patients hospitalized for mania were randomized to wear orange-tinted blue-
light-blocking glasses or clear glasses from 6 PM to 8 AM for seven nights. 16

Retinal ganglion cells contain melanopsin, which is blue light sensitive, and
these cells convey daylight information to the brain. It was proposed that the
blue-light-blocking glasses could be equivalent to the effect of total darkness
but still enable the person to see enough to participate in activities. The blue-
blocking glasses caused a dramatic 14-point drop in YMRS compared to 2
points with the control glasses. All patients were also on standard
pharmacotherapy.
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A

The Psychopharmacology Algorithm Project at the
Harvard South Shore Program: An Update on Unipolar
Nonpsychotic Depression
Christoforos Iraklis Giakoumatos, MD and David Osser, MD

Background: The Psychopharmacology Algorithm Project at the Harvard South Shore
Program presents evidence-based recommendations considering efficacy, tolerability,
safety, and cost. Two previous algorithms for unipolar nonpsychotic depression were
published in 1993 and 1998. New studies over the last 20 years suggest that another
update is needed.

Methods: The references reviewed for the previous algorithms were reevaluated, and a
new literature search was conducted to identify studies that would either support or alter
the previous recommendations. Other guidelines and algorithms were consulted. We
considered exceptions to the main algorithm, as for pregnant women and patients with
anxious distress, mixed features, or common medical and psychiatric comorbidities.

Summary: For inpatients with severe melancholic depression and acute safety concerns,
electroconvulsive therapy (or ketamine if ECT refused or ineffective) may be the first-line
treatment. In the absence of an urgent indication, we recommend trialing venlafaxine,
mirtazapine, or a tricyclic antidepressant. These may be augmented if necessary with
lithium or T3 (triiodothyronine). For inpatients with non-melancholic depression and most
depressed outpatients, sertraline, escitalopram, and bupropion are reasonable first
choices. If no response, the prescriber (in collaboration with the patient) has many choices
for the second trial in this algorithm because there is no clear preference based on
evidence, and there are many individual patient considerations to take into account. If no
response to the second medication trial, the patient is considered to have a medication
treatment-resistant depression. If the patient meets criteria for the atypical features
specifier, a monoamine oxidase inhibitor could be considered. If not, reconsider (for the
third trial) some of the same options suggested for the second trial. Some other choices can
also considered at this stage. If the patient has comorbidities such as chronic pain,
obsessive-compulsive disorder, attention-deficit/hyperactivity disorder, or posttraumatic
stress disorder, the depression could be secondary; evidence-based treatments for those
disorders would then be recommended.

Keywords: algorithm, depression, psychopharmacology, treatment, unipolar depression

s reported by the World Health Organization in its 2004 update on the global
burden of disease, unipolar nonpsychotic depression was the third largest cause of

disease burden worldwide. 1 It was the eighth largest cause of disease burden in low-
income countries and the largest cause in middle- and high-income countries.
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Around the same time, a United States national household survey showed that 6.7%
of adults had experienced a major depressive episode in the previous 12 months. 2 In
2016, Olfson and colleagues 3 showed that 8.4% of adults in the United States
screened positively for depression but that only 28.7% received any treatment even if
they had visited their primary care provider within the previous year. When treated,
the modality was an antidepressant 87% of the time. The primary care system may
have the best opportunity to diagnose and treat depression.

Kessler and colleagues2 reported that the lifetime prevalence of depression was
16.2%. Their group showed that just 51.6% of the depressed patients received
treatment and that, among them, only 41.9% were adequately treated. Furthermore,
approximately 50% of depressed patients failed to achieve response to the first
adequate trial of an antidepressant agent.

The efficacy of antidepressants has been a subject of debate. Unpublished
negative studies, when included in metaanalyses, have markedly lowered effect
sizes. 4 Kirsch and colleagues 5 , 6 reviewed the data and reported that the overall
efficacy of the new-generation antidepressants is below the National Institute for
Health and Care Excellence criteria for clinical relevance. Investigators challenged
this study and considered the Kirsch analysis to be flawed; many methodological
weaknesses of antidepressant trials have been identified. 7 , 8 Most experts think that
antidepressants do work moderately well in properly selected patients entered into
well-conducted trials. 9 Among the poorer responders are the following: patients
with subthreshold depression (i.e., not fully meeting Diagnostic and Statistical
Manual of Mental Orders [DSM] criteria); 10 patients whose depression is secondary
to intense dyadic discord (stress or conflict within an important or intimate
relationship); 11 patients with bipolar spectrum depressions (including those with
mixed features), 12 , 13 anxious distress, 14 or onset in the context of some
debilitating medical illnesses. 15 Also, the Sequenced Alternatives to Relieve
Depression (STAR*D) study found that response to antidepressants and their
augmentations diminishes with successive trials having unsatisfactory response. 16

Therefore, to get the best results with medication, clinicians should start with an
accurate diagnosis and consider important predictors of response. Clinical experience
will likely be an insufficient basis for decision making, given the high placebo
response in many depressed patient populations. An analysis of four long-term,
placebo-controlled antidepressant trials suggested that the great majority of relapses
in patients who continued to take their antidepressants were in the patients whose
initial response was a placebo effect. 17 The clinician may remember the positive
initial effect and fail to notice or not be around when the treatment fails, with the
clinician therefore prescribing the same ineffective treatment over and over. Michael
O’Donnell, former editor of the British Medical Journal, offered a definition of
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clinical experience: “making the same mistakes over and over with increasing
confidence over an impressive number of years.” 18

Evidence-supported psychopharmacology algorithms could simplify the process
of choosing medications, especially for clinicians, such as primary care physicians,
not strongly familiar with the evidence base. 19 Algorithms are more prescriptive
than guidelines and easier to incorporate into practice. The need for such algorithms
can be better appreciated when taking into account the study done by Observational
Health Data Sciences and Informatics, which is an international collaboration of
more than 120 researchers from 12 countries. 20 They looked at the medical records
of 250 million patients treated for depression and found hundreds of different
sequences of first, second, and third antidepressants used by various prescribers.
Eleven percent of patients with depression had a treatment pathway that was unique.
Algorithm-guided treatment could help minimize this gross level of practice
variation in clinical care and improve clinical outcomes by achieving remission in
shorter amounts of time and with fewer medication changes than with treatment as
usual. 21 , 22 Also, algorithms have the potential to produce more cost-effective
results if generic options are recommended over more expensive, brand-name
products when there is no apparent disadvantage in outcome or safety.

Since 1995, the Psychopharmacology Algorithm Project at the Harvard South
Shore Program (PAPHSS) has been creating evidence-derived treatment algorithms.
Seven peer-reviewed PAPHSS algorithms have been published and can be accessed
through a publicly available website (www.psychopharm.mobi ). This article updates
previous versions of algorithms for unipolar nonpsychotic depression, as published
by one of the authors (DO).

This and all the other PAPHSS algorithms focus on psychopharmacological
treatment, but this focus should not be taken to suggest that the authors do not
consider psychotherapeutic or other nonpharmacological treatments for depression
unimportant. Indeed, in many cases, psychotherapy could be first-line or combined at
any point with pharmacotherapy. 23 The intention is only to suggest, if
psychopharmacology is chosen as a treatment approach, what would be the best-
supported and safest options for the first, second, and further trials, and what
considerations would alter these preferences.

METHODS
Prior publications have described the PAPHSS methods of algorithm development.
24 – 29 The algorithms are created in a way to simulate a curbside
psychopharmacological consultation. They present a series of questions describing
the clinical situation (diagnoses and history of previous treatment) that the consultant
might ask. Then, recommendations are made that are derived from an analysis of the
literature pertinent to that clinical scenario. The authors reviewed their previously
published unipolar nonpsychotic depression algorithms,19 , 30 consulted other recent

http://www.psychopharm.mobi/
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algorithms and guidelines, 31 – 34 and focused on key randomized, controlled trials
(RCTs), especially recent ones not considered in previous reviews. In constructing
the decision tree, the authors considered efficacy, tolerability, safety, and cost as the
main bases for prioritizing treatments. All recommendations were the result of
agreement by the two authors. Their conclusions were opinion-based distillations of
the body of evidence reviewed—which could be subject to conflicting interpretations
by other experts. However, the peer review process that follows initial submission of
the article adds some validation to the reasoning in this algorithm and other PAPHSS
algorithms. If the reasoning, based on the authors’ interpretation of the pertinent
evidence, is plausible to reviewers, then it is retained. When differences of opinion
occur, the authors make adjustments to achieve consensus with the reviewers or
probe the relevant evidence further in order to present a stronger argument in support
of their position. At each decision point, different but approximately equivalent
options are offered for consideration, enabling prescribers to select what seems best
and most acceptable to the patient in each particular clinical situation.

FLOWCHART FOR THE ALGORITHM
A summary and overview of the algorithm appears in Figure 1 . Each “node”
represents a clinical scenario where a treatment choice must be made. The algorithm
delineates patient populations ranging from those beginning treatment to those, at the
end, who are highly treatment resistant. The questions, evidence review, and
reasoning that support the recommendations at each node will be presented below .
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Figure 1. Flowchart of the algorithm for nonpsychotic unipolar depression. ECT,
electroconvulsive therapy; MAOI, monoamine oxidase inhibitor; SSRI, selective serotonin
reuptake inhibitors; T3 , triiodothyronine; TCA, tricyclic antidepressant; TMS, transcranial

magnetic stimulation. *Inpatients without melancholia and outpatients with or without
melancholia.

NODE 1: DIAGNOSIS OF UNIPOLAR NONPSYCHOTIC
DEPRESSION
The treatment recommendations of this algorithm apply only to patients who have
been diagnosed with unipolar nonpsychotic depression based on the DSM-5 criteria.
35 Though the validity of these criteria may be questioned, the psychopharmacology
evidence base is almost entirely tied to these criteria. One can only speculate about
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the psychopharmacological responsiveness of depressions diagnosed in other ways.
Notably, treatment recommendations may differ depending on the specifier of the
depressive disorder (with anxious distress, atypical features, mixed features,
melancholic features, or seasonal pattern). 36 We will discuss these recommendation
differences at appropriate points in the algorithm. The default recommendations
apply to patients with no specifiers or significant comorbidities.

Table 1 presents considerations and recommendations when some frequently
encountered medical and psychiatric comorbidities or other circumstances are
present that could change the basic algorithm recommendations. In cases with
significant medical conditions, it is advised that care be coordinated among the
different specialists involved in the patient’s care.

Table 1 | Comorbidity and Other Features in Major Depression and How They
Affect the Algorithm

Comorbidity
and other
circumstances

Considerations Recommendations

Coronary artery
disease

Untreated depression worsens
prognosis in cardiovascular disease
37

SSRIs may protect against
myocardial infarction15

Data with sertraline indicated that
effectiveness is limited to patients
with a history of major depressions
that predated the onset of the CAD
38

Escitalopram was shown to be safe
and effective for depression in
patients with CAD, but the
relationship with time of onset of
the depression was not evaluated 39

Chronic kidney
disease

Sertraline might not be effective in
patients with CKD not requiring
dialysis 40

Skip Node 4 and go directly to
Node 4B
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Comorbidity
and other
circumstances

Considerations Recommendations

Cardiac
arrhythmias

TCAs and MAOIs may cause
cardiac arrhythmias due to their
effects on cardiac sodium and
potassium channels 41

Avoid TCAs and MAOIs

EKG monitoring of TCA-treated
patients is a more accurate way to
detect toxicity than plasma-level
monitoring

Sertraline appears to be safe in
patients at risk of arrhythmia
following myocardial infarction38

We do not recommend citalopram,
because of concerns about QTc
prolongation 42

Gastrointestinal
bleeding

SSRIs increase hemorrhage risk

Gastrointestinal bleeding can be
increased 9-fold by

SSRIs combined with NSAIDs 43

Other antidepressants such as
mirtazapine and bupropion are not
well studied but may not be safer
44

Adding proton-pump inhibitors
such as omeprazole decreases the
risk to only slightly above controls
not on SSRIs43
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Comorbidity
and other
circumstances

Considerations Recommendations

Older adults
(greater than

65 years of age)

SSRIs may increase risk of
bleeding; however, in a Cochrane
meta-analysis of poststroke
patients, bleeding risk was
nonsignificant 45

SSRIs and venlafaxine are
associated with higher rates of
hyponatremia secondary to SIADH
in older adults; 46 in a meta-
analysis of 15 RCTs, venlafaxine
and duloxetine were associated
with increased risk of dizziness in
the elderly compared to SSRIs; 47

SSRIs, TCAs, and other
antidepressant classes have been
associated with increased risk of
falls, particularly in frail older
women 48

Right, unilateral, ultra-brief ECT
has been shown to have good
efficacy and favorable tolerability
in older adults with severe
depression 49

Evidence to support the
effectiveness of methylphenidate as
an adjuvant to SSRIs in treatment-
resistant depression is limited; 50

additionally, methylphenidate
carries an FDA black-box warning
for increased cardiovascular
mortality 51

Consider side-effect profiles of
antidepressant medications prior to
initiation or titration in elderly
adults

In patients with intolerable
hyponatremia secondary to SSRI
use, consider mirtazapine46

Consider ECT, particularly right
unilateral ultra-brief ECT, in older
adults with severe depression

Risks and benefits of adding
methylphenidate to an SSRI in
treatment-resistant depression in
the elderly should be carefully
considered, in light of limited
evidence of efficacy and FDA
black-box warning.
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Comorbidity
and other
circumstances

Considerations Recommendations

Women of
childbearing
potential and
pregnant
women

About 10% of pregnant women
will experience depression 52

Untreated or suboptimally treated
depression during pregnancy leads
to poor adherence with prenatal
care

Relapse of major depressive
disorder during pregnancy is
common (43%) and can occur
significantly more often in women
who discontinued their medication
just prior to conception or during
early stages of the pregnancy 53

Patients on antidepressants at high
risk of relapse are best maintained
on an antidepressant during and
after pregnancy

Risk of exposure to medications
must be weighed against the risks
of untreated depression, which can
affect both mother and child

Late exposure (after 20th week of
pregnancy) is associated with
increased risk of prematurity,
postpartum hemorrhage, 54 and
persistent pulmonary hypertension
of the newborn; 55 these could be
due to confounding by indication

SSRI use during pregnancy may
increase risk for speech, language,
and motor disorders; 56 again,
there could be confounding by
indication

Avoid paroxetine because of risk of
atrial septal defects (odds ratio =
1.8 [95% CI, 1.1–3.0]); 57 if
already on it, consider risks
involved with switching
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Comorbidity
and other
circumstances

Considerations Recommendations

Depression
with mixed
features

This new specifier in DSM-5 is for
patients with three comorbid manic
symptoms on most days of the
depression; most commonly, these
include racing thoughts, pressured
speech, decreased need for sleep,
and increased energy

Bipolar depression must be ruled
out (by past history of hypomania
or mania, though this history is
easy to miss); bipolar depression
would involve a different treatment
algorithm 26

Unipolar depression with mixed
features may be an intermediate
condition on a spectrum from
unipolar to bipolar disorder or may
be indicative of a patient who is
going to become bipolar at some
point

Antidepressants seem much less
effective for mixed states and are
potentially harmful especially if the
patient has an underlying bipolar
disorder.12 , 58

Only one randomized, controlled
study of a medication for this new
diagnostic category exists:
lurasidone was more effective than
placebo (number needed to treat =
3), especially if there were only
two manic features (effect size =
1.0) rather than three, as required
in DSM-5 (effect size = 0.5) 59

In the absence of evidence of
effectiveness of other (usually less
expensive) medications for major
depression with mixed features,
and given the robust benefit shown
in this study, the recommendation
at this time is lurasidone, despite
the cost

Depression
with anxious
distress or high
levels of
anxiety

STAR*D and other studies find this
situation to be common and
associated with poorer response to
antidepressants and most
augmenters14

Sedating atypical antipsychotics
such as quetiapine can be effective
as monotherapy or as augmenters
of antidepressants, though with
considerable side-effect burden; 60

, 61 aripiprazole is effective as an
augmenter36

NODE 2: IS THIS AN INPATIENT WITH SEVERE
MELANCHOLIC DEPRESSION?
Having diagnosed the patient with a DSM-5 major depression and having considered
the comorbidities and conditions in Table 1 that might change the basic algorithm,
the next step to further differentiate treatment is to determine if the patient is
hospitalized with severe depression and the melancholia specifier. The specifier
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requires that the patient have both prominent loss of pleasure and reactivity to
usually pleasurable stimuli and additional somatic manifestations, including
psychomotor agitation or retardation, weight loss, diurnal variation (worse in
morning), and excessive guilt.

Some evidence indicates that such inpatients require different somatic and
pharmacological therapy than other inpatients with non-melancholic depression and
outpatients with either melancholic or non-melancholic depression. Evidence
suggests, for example, that inpatients with melancholia respond less well to selective
serotonin reuptake inhibitors (SSRIs) than tricyclic antidepressants (TCAs). 62

Evidence of good efficacy in these inpatients is also available for venlafaxine and
mirtazapine—agents with dual actions that include norepinephrine reuptake
inhibition, like TCAs. 63 In outpatients with the melancholia specifier, however,
meta-analyses have found no difference between the efficacy of SSRIs and TCAs.
Hence, a different algorithm is proposed for these inpatients, though it does not
always start with medication.

NODE 3: IN TREATING A PATIENT WITH SEVERE
MELANCHOLIC DEPRESSION, IS THERE AN URGENT
INDICATION FOR ECT?

Node 3A: If Yes, ECT or Ketamine
Electroconvulsive therapy (ECT) is urgently indicated in patients with severe
suicidality, catatonia, insufficient oral intake, or medical conditions (e.g., pregnancy)
that may limit the use of psychotropics. Therefore, before considering any
medication, severely ill melancholic patients at acute risk of suicide should be
considered for ECT. The Consortium for Research in ECT reported a 75% remission
rate among 217 patients who completed a short course of ECT during an acute
episode of depression, with 65% of patients having remission by the fourth week of
therapy. 64 Despite this strong evidence of effectiveness, cognitive side effects such
as amnesia, which are commonly reported as adverse effects of ECT, may influence
patients’ decisions to accept it. 65 Several studies have failed to show a difference in
effectiveness between high-dose right unilateral ECT and bilateral ECT, and have
indicated that unilateral electrode placement on the right side is associated with a
lower incidence of cognitive side effects. 66 , 67 Patients with the longest episodes of
depression may be the most likely to respond to ECT. 68

As previously mentioned, ECT is the treatment of choice for inpatients with
severe melancholic depression at imminent risk of suicide. If the patient refuses a
trial of ECT or if such is unsuccessful, however, ketamine can be considered. 69

Some evidence suggests that ketamine can produce desirable rapid results, even
within an hour, but such results may be shortlived.69 – 71 Maintenance studies have
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not been done. The use of ketamine for this indication is not yet approved by the
U.S. Food and Drug Administration (FDA). In this clinical scenario, however—with
an imminent risk of self-harm, with contraindications for ECT, with the patient
refusing ECT, or with ECT’s having been unsuccessful—ketamine can be considered
and may be acceptable to the patient as a bridging therapy to lower the acute suicidal
risk and help stabilize the patient until another form of treatment can be
administered. It should be noted that the benefits of ketamine may not be limited to
suicidal depressed patients with melancholia; there is at least one report of response
in a nonsuicidal melancholic patient. 72

Node 3B: If No, Try Venlafaxine, Mirtazapine, or a TCA
If an inpatient with severe melancholia does not have an urgent indication for ECT
or ketamine, the first-line psychopharmacology recommendation options are (as
noted above) venlafaxine, mirtazapine, or a TCA. The last of these may be preferred
because of their evidence of superiority to placebo and SSRIs for treating inpatients
with melancholic depression.62 TCAs, however, come with potential cardiac-
conduction side effects, and the risk of death from overdose is greater than with other
agents. 73 , 74

Venlafaxine also shows some evidence of effectiveness in this type of depression.
Benkert and colleagues 75 reported a significantly faster response and a significant
difference in the proportion of sustained responders when venlafaxine was compared
to imipramine in inpatients with melancholia. Since venlafaxine has a risk of
increase in blood pressure, blood pressure needs to be monitored in patients taking
this agent, and the risk of death by overdose is higher than with SSRIs.74 The
effectiveness of venlafaxine in hospitalized patients with melancholic depression was
further supported by Guelfi and colleagues, 76 who reported a significantly greater
response rate of venlafaxine compared to placebo.

A multicenter, randomized, double-blind study in hospitalized, severely depressed
patients with melancholic features compared the efficacy of mirtazapine and
venlafaxine. Although the differences were not statistically significant, mirtazapine
produced more responders and remitters than venlafaxine, and with fewer dropouts
due to adverse events.63 Notably, the mean daily doses used in this study were high
(49.5 ± 8.3 mg/day for mirtazapine and 255.0 ± 59.8 mg/day for venlafaxine).

Thus, mirtazapine, venlafaxine, and TCAs can be effective for treating inpatients
with severe melancholic depression. We consider mirtazapine and venlafaxine to be
preferred, however, due to their better tolerability and safety profiles compared to
TCAs.

Augmentation, the addition of an agent to an antidepressant regimen in order to
improve efficacy, 77 is also a potential option. Two well-studied augmenters of TCAs
are lithium and T3 (triiodothyronine). A meta-analysis of ten placebo-controlled
studies found that lithium augmentation of TCAs was significantly more effective
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than placebo augmentation. 78 Two meta-analyses of T3 augmentation showed
enhanced response of patients who did not fully respond to a trial of TCAs alone. 79 ,

80

The data for lithium or T3 augmentation of SSRIs is not as convincing as their
evidence in TCA augmentation. In the STAR*D study, remission rates following
lithium and T3 augmentation of citalopram were not very robust and did not differ
significantly, though a trend favored T3 (25% remissions vs. 15% with lithium). 81

Rapid effects are sometimes observed in T3 and lithium augmentation of TCAs, but
this effect does not seem to occur to the same degree with SSRIs. 82 The lower
adverse effects and ease of administration of T3 augmentation give it a slight
advantage over lithium augmentation as a choice at this point.

Since TCAs and the dual-action agents with noradrenergic properties are the
recommended first-line treatments for severely ill inpatients with melancholia, the
preference for augmenters is centered on agents that have a good evidence base for
augmenting TCAs—namely, lithium and T3. Their effect as augmenters for the dual-
action agents must be considered speculative, however, in that no controlled trials
are available for these specific combinations.

NODE 4: IN TREATING OUTPATIENTS WITH
DEPRESSION, HAS THE PATIENT HAD AN ADEQUATE
TRIAL OF SERTRALINE, ESCITALOPRAM, OR, IF
PATIENT DOES NOT WANT TO RISK HAVING SSRI-
RELATED SEXUAL SIDE EFFECTS, BUPROPION?

Node 4A: If No, Proceed with Trial
If the patient is not an inpatient with severe melancholic depression, you arrive at
Node 4 (see Figure 1 ). This is where the rest of the population of depressed patients
can be found, including all outpatients (even if having the melancholic specifier) and
other depressed inpatients without melancholia. If none of the comorbidity and other
circumstances described in Table 1 apply, then the first-line recommendation for
pharmacotherapy of these patients is an SSRI. 32 , 83 – 90 Cipriani and colleagues, 91 ,

92 in their two meta-analyses of head-to-head comparative studies and placebo-
controlled studies of antidepressants, found that sertraline and escitalopram had
slight advantages over most other antidepressants for efficacy and tolerability.
Further support for escitalopram as a possibly superior SSRI for first-line use comes
from the Combination Medication to Enhance Depression Outcomes (CO-MED)
study. 93 This large (n = 665), prospective, comparative study was designed to
address the question of whether it would be better to start depressed patients on two
antidepressants at once rather than using just one. Escitalopram was chosen as the
monotherapy. It was compared to escitalopram plus bupropion and to mirtazapine
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plus venlafaxine. Placebo was added to the escitalopram. The study found no
difference in outcomes (39% remissions) and more side effects with the
combinations. No other monotherapy was compared to escitalopram, but
escitalopram monotherapy held up well against what was expected to be tough
competition; the results can be seen as supporting escitalopram as a first-line choice
at Node 4. Many studies compared TCAs to newer antidepressants, especially SSRIs,
but with the exception of inpatients with severe melancholia, the meta-analyses
identified no difference in efficacy between them but more serious side effects with
TCAs.8 , 94

Another option for first-line use is bupropion. Zimmerman and colleagues 95

reviewed the evidence and concluded that bupropion is as effective as SSRIs and
TCAs, and wondered why bupropion is not the first choice antidepressant in usual
practice, given its lack of sexual side effects. Trivedi and colleagues 96 showed that it
produces equal improvement in comorbid anxiety symptoms and has the same
amount of activation side effects, such as insomnia, as SSRIs. In STAR*D, which
included a comparison of augmenting citalopram with bupropion versus buspirone, a
trend favored bupropion when patients had high levels of anxiety (18% remissions of
depression on bupropion vs. 9% on buspirone)14 —again suggesting that bupropion
is not unreasonable as an option, even in anxious depressions. So: why is bupropion
not used more often? One explanation is concern about its association with the risk
of lowering the seizure threshold. The risk of seizures with the sustained release
(SA) formulation was 0.1%, however, which is comparable to, or better than, SSRIs
and other antidepressants, at least at doses up to 300 mg daily. 97 , 98 Importantly, on
the positive side regarding adverse effects, bupropion is associated with a lower risk
of weight gain than other augmenters. 99 Bupropion is, indeed, the least likely agent
to cause sexual side effects, and it may even improve sexual functioning in patients
who had developed sexual side effects while taking SSRIs. Sexual dysfunction is one
of the major causes of disability and treatment dropouts in the outpatient treatment of
depression in primary care. 100 It occurs in 40%-80% of patients treated with SSRIs
or serotonin norepinephrine reuptake inhibitors (SNRIs), compared to 14% on
placebo. 101 Spontaneous remission of sexual dysfunction occurs in only about 10%,
and partial remission in 11%, of patients. 102

In conclusion, this discussion of the risks and benefits of SSRIs versus bupropion
could form the basis of the discussion with the patient. If a male patient chooses to
start an SSRI and he develops sexual side effects, he can either be switched to
bupropion or may need sildenafil (or related agents) added to the regimen, which is
the most effective medication to improve SSRI-induced erectile dysfunction in men.
103 The frequent need for an inconvenient and (currently) expensive medication to
address this side effect involving the disabling of a central human physiological
function is an important consideration in deciding whether to choose an SSRI or
SNRI for major depression rather than bupropion.
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Other possible first-line medications for major depression include mirtazapine,
paroxetine, or trazodone. The weight gain associated with the first two, however, and
the sedation with the last render them inferior Node 4 choices unless either of those
side effects would actually be desirable. A once-daily formulation of trazodone is
available that might cause less sedation, but a similar controlled-release formulation
was not more tolerable than regular-release trazodone in a large study. 104 Other
newer, expensive, brand-name antidepressant products are available, but none has
shown evidence of superiority in efficacy or safety to justify the additional cost.
Vortioxetine has generated some interest regarding its possible special efficacy for
cognitive impairment in the context of depression. 105 These improvements in
cognition were greater in patients currently working. 106 The FDA
psychopharmacology advisory committee reportedly voted to approve an indication
for this symptom in patients with major depression. The FDA leadership, however,
has been reluctant to grant new drug indications targeting specific symptoms of a
syndrome like depression, and did not agree. They want to see more and better
comparative studies showing the effect to occur consistently. A final question is
whether duloxetine is better for patients with pain as a symptom along with their
depression. A meta-analysis of five studies addressing this question by Spielmans
and colleagues 107 showed that the effect size for the pain-reduction effect was 0.115
by Cohen’s d, which is a clinically insignificant effect—despite FDA approval
having been granted for neuropathic pain and pain associated with fibromyalgia. The
authors concluded that the claims being made in advertising and detailing regarding
this effect on pain are not justified by the evidence, though successful marketing
resulted in annual sales in the billions of dollars before duloxetine became available
as a generic. More recently, in a meta-analysis of 14 placebo-controlled
antidepressant trials with SSRIs and SNRIs, none of the medications demonstrated
relative superiority for pain relief. 108 Each had a significant, but small, impact on
pain, and for the SNRIs it strongly correlated with improved mood.

Some guidelines and clinicians think it reasonable to select other SNRIs such as
venlafaxine for first-line use in outpatients. No advantages in efficacy have been
demonstrated, however, and the evidence indicates the likelihood of greater harms
from SNRIs in the cardiovascular realm, including hypertension, tachycardia,
strokes, and (in some populations) even deaths. 109

Node 4B. If the Response to the Option Selected at Node 4A Is
Unsatisfactory, Try One of These (Consider Patient’s Preference)
Very few data are available on what is best to do after the first medication fails
despite an adequate trial. 110 In the literature, the consensus of what constitutes an
adequate trial appears to be a 8-week period on an antidepressant at a therapeutic
dose, though some would say it should be 12 weeks. 111 Many augmentation or
switching options exceed placebo in randomized trials, but few head-to-head
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comparisons are available concerning efficacy or safety—and even fewer with
placebo controls. 112 Note that the recent important VA [Veterans Affairs]
Augmentation and Switching Treatments for Improving Depression Outcomes
(VAST-D) clinical trial enrolled depressed patients who had an unsatisfactory
response to an average of 2.3–2.5 trials. Because Node 4B patients would have failed
only one trial, these VAST-D results are more pertinent to the next node of this
algorithm and will be discussed there.99

Given the lack of a strong evidence basis for identifying a preferred medication
for the second trial, it was decided that patient preference should be a particularly
strong consideration. That was, to some extent, what was done in STAR*D: after
failure with the initial antidepressant citalopram, subjects decided whether they
wanted a switch or an augmentation—for example, if they thought they had a partial
response and the side effects were acceptable, they might pick augmentation. Then,
they were randomized to one of two options for the augmentation. In applying the
present algorithm, prescribers are encouraged to present to patients some of the most
studied available options for augmentation or for switching if the patient prefers a
switch. Individual patients may, or may not, want to choose an option that has had a
smaller number of efficacy studies if that means avoiding the risk of potential side
effects associated with other options that have undergone more studies, have FDA
approval, and therefore have been intensively marketed.

Many have wondered if it is better to augment or switch after one antidepressant
trial with unsatisfactory results. Gaynes and colleagues 113 evaluated the patients in
STAR*D who chose augmentation and matched them retrospectively with a control
group of patients with similar demographics and severity who chose to be in the
switch study in the Level 2 trial. They found an odds ratio of 1.14 favoring
augmentation, which was not statistically or clinically significant.

This algorithm provides four choices for switching and four choices for
augmenting the initial antidepressant. The prescriber may present some or all of
them to the patient for consideration. The authors do not have a preference, and the
order of presentation should not be taken as indicating such a preference.

Switch Options One could switch to one of the other two first-line recommendations
not yet tried (among sertraline, escitalopram, or bupropion). Monotherapy switches
(up to three) have been found to produce improvement rates as high as 60%-70%. 114

Some studies support switch within, and some between, classes of antidepressants.
115 , 116 The STAR*D study and various evidence reviews have found essentially no
difference in outcome between switching within the same class or to a different
class. 117 , 118

Switching to a dual-action agent—that is, one that has effects on both serotonin
and norepinephrine (e.g., SNRIs or mirtazapine) is a second switch option. At least
some reports suggest that patients on or switched to venlafaxine were more likely to
experience remission than patients on or switched to an SSRI. 119 – 121 Most of these
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studies were funded by the dual-action agent manufacturer. STAR*D found a
numerical, but not statistically significant, advantage to switching to venlafaxine
rather than to sertraline or bupropion (25% remissions vs. 18% and 21%,
respectively). Disadvantages of venlafaxine include the risk of blood pressure
elevation, the risk of discontinuation syndromes that are more frequent or more
severe than with many other antidepressants, and the difficulty of some patients in
tolerating the nausea and other gastrointestinal side effects, even on the extended-
release formulation. 122 Mirtazapine has demonstrated efficacy in placebo-controlled
studies and has shown superiority to SSRIs in treating moderately to severely
depressed patients.63 Again, these studies were funded by the manufacturer of
mirtazapine. In a metaanalysis, mirtazapine showed a faster onset of action than
SSRIs at 2 weeks; however, no significant differences were observed in remission at
the end of 6 to 12 weeks of treatment except in comparison to paroxetine. 123 The
patient should be actively informed of the risk of weight gain, and agranulocytosis is
probably only a rare concern despite the package insert warning suggesting an
alarming rate of 2:3000 in the registration studies.

The third switching option that might be considered is switching to repetitive
transcranial magnetic stimulation (rTMS). It involves repeated subconvulsive
magnetic stimulation to the brain, particularly the dorsolateral prefrontal cortex as
the primary target, an area that neuroimaging studies suggest is hypoactive in
depressed patients. 124 , 125 rTMS is less invasive than other neuromodulatory
interventions, and it has been associated with a better cognitive side-effect profile
than ECT. A randomized, controlled trial comparing rTMS and ECT to placebo sham
treatment found it to be not as effective as ECT. 126 The FDA has approved rTMS for
use after one failed trial of an antidepressant but not after two trials (based on the
submitted trial data). Hence, it is proposed as an option at this point in the algorithm.
A multicenter, randomized, controlled trial of patients who failed at least one but no
more than four adequate antidepressant treatments showed remission rates for rTMS
at 7%-14% after at least three weeks of treatment and less than 18% after six weeks
of treatment. 127

Finally, for patients who might prefer a neutraceutical or herbal option, S-
adenosylmethionine (SAMe) and St. John’s wort have reasonable evidence of
efficacy as monotherapies for depression and have generally fewer side effects than
antidepressants. 128 , 129

Augmentation Options The first set of proposed augmenting options is to select a
nutraceutical agent (omega-3 fatty acid, L-methylfolate, or n-acetylcysteine) or light
therapy. 130 – 134 These options have the important advantage of minimal side effects,
but efficacy is much less well established than some other options. Yet, insufficient
evidence is available to conclude that these options are less effective than the others,
and the side effect profiles could make them appealing to some patients.
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The effect size of omega-3 fatty acid products in treating depression may be
smaller than the others in this category. Doses have ranged widely in the studies, but
a median seems to be about 1 gram twice daily. L-methylfolate is backed by a small
quantity of more impressive data in non- or partial responders to SSRIs, at a dose of
15 mg (but not 7.5 mg) daily. Folate (which is much less expensive) might also
work. It is unclear from the inconclusive studies what the best dose would be, but it
might be on the order of 1 mg daily. 135 One placebo-controlled trial found
improvement on secondary outcome measures only, at 1000 mg twice daily. 131 An
association has been found between light therapy and reduced depressive symptoms
when compared to placebo and control treatment, even in patients without a seasonal
pattern. 136

The second category of augmentation options is to use a second-generation
antipsychotic. Three are FDA approved: aripiprazole, brexpiprazole (not included in
our recommendations as it has similar efficacy to aripiprazole but a much higher
cost), and quetiapine. The fixed combination of fluoxetine and olanzapine, which has
FDA-approval, is not included in our recommendations because of the significant
weight gain and metabolic side effects associated with olanzapine. Evidence also
suggests that risperidone is an effective augmentation option. 137 Extensive industry-
sponsored marketing to prescribers and patients has highlighted the second-
generation psychotic augmentation option in the minds of many clinicians and
patients. However, thought provoking meta-analyses of the data on efficacy,
balanced by consideration of the side effects of these medications, indicate that they
should not be the automatic choice among the augmentations.61 , 138 , 139 The
number needed to treat for efficacy is a modest 8 in exchange for considerable
metabolic, akathisic, extrapyramidal, and other side effects. Long-term efficacy is
unknown, and the side effects often become more significant with time.

A third augmentation option would be to use the antidepressants bupropion or
mirtazapine. In STAR*D, bupropion produced 30% remissions as an augmentation,
which was equal to buspirone on the primary outcome measure (Hamilton Rating
Scale for Depression). On some secondary measures (Quick Inventory of Depressive
Symptomatology Self-Report [QIDS-SR], side-effect burden, patient satisfaction),
however, bupropion seemed somewhat more effective. 140 Mirtazapine has been
shown to be an effective augmentation for SSRIs in several small randomized trials
but can cause significant weight gain. 141 , 142 Mirtazapine can also be an effective
switching option for sexual dysfunction caused by SSRIs. 143

The fourth option to consider is augmentation with lithium or T3. These are the
oldest and among the best-evidenced augmentation strategies, though as noted in the
Node 3 discussion, lithium’s evidence is more robust as an augmenter of TCAs.
Tricyclics are used much less often today, however, and are not recommended at
Node 4 because of their side-effect burden. Lithium is itself associated with a
significant side-effect burden, though the doses used for augmentation (usually 600–
900 mg daily) are somewhat lower than for treating bipolar disorder. T3 has had a
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mild side-effect burden in the published studies, though clinicians still worry about
the potential consequences of doses that for some patients can become
supraphysiological. As mentioned above, the data for lithium or T3 augmentation of
SSRIs are not as convincing as the data for TCA augmentation.78 , 79 , 81

TREATMENT-RESISTANT DEPRESSION
If the patient did not respond satisfactorily to the chosen Node 4B option (switch or
augmentation), then for the purposes of this algorithm, the patient is considered to
have a treatment-resistant depression (TRD). At least two adequate pharmacotherapy
trials of reasonable mainstream options have taken into account safety and patient
preferences. The STAR*D study found that the odds of the depression remitting with
a third or fourth trial are much diminished, and even if remissions occur, the chances
of relapse within the next year are 65% or greater.16 Ivanova and colleagues 144

showed that patients with TRD (defined somewhat differently), when compared to
patients with non-TRD, had at least four times more psychiatric hospitalizations and
approximately three times more emergency room visits. It should be emphasized
here that before proceeding with more medication trials, it would be important to
make another thorough review of medical, psychological, and environmental/social
factors (e.g., dyadic discord) that could account for the unsatisfactory results so far.11

Also, it would be wise to review Table 1 again.

NODE 5: DOES THE PATIENT HAVE TRD WITHOUT
COMORBIDITIES BUT WITH ATYPICAL FEATURES?
The Columbia criteria for atypical depression codified in DSM-5 include having
significant mood reactivity combined with two of the following clinical
characteristics: hyperphagia, hypersomnia, leaden paralysis, and pathological
rejection sensitivity. Atypical depression is a pattern seen more often in bipolar
depression than unipolar. Clinicians should reconsider the diagnosis, as the treatment
would be different from what is proposed in this algorithm if the patient has bipolar
disorder.26 , 145

Node 5A: Patient Has the Atypical Features Specifier for Major
Depression
Up to now, the atypical features (ATF) has not been utilized to define a unique
treatment pathway in this algorithm. This is because SSRIs or bupropion are
generally effective in treating ATF, 146 , 147 and they are early recommendations in
Nodes 4A and 4B. At this point they probably would have been tried. Monoamine
oxidase inhibitors (MAOIs) are also effective in treating ATF, but they have many
side effects and for this reason were not previously recommended in the default
algorithm. But now, if the patient meets criteria for the ATF specifier, it might be



138

time to consider MAOIs. A metaanalysis in patients with atypical depression found
that MAOIs are more effective than TCAs. 148 Phenelzine has been the most studied
MAOI in atypical depression. It seems also to have maintenance efficacy. 149 It
requires, however, the use of a tyramine-restricted diet. Side effects include weight
gain, postural hypotension, and sexual dysfunction. 150 It is necessary to wait two to
five weeks after discontinuing an SSRI (five weeks for fluoxetine) before an MAOI
may be started, because of the danger of the potentially fatal serotonin syndrome.
The transdermal formulation of selegiline may provide similar efficacy without so
many adverse events and without requiring dietary restrictions except in doses over 6
mg per 24 hours. 151 – 153 The risk of serotonin syndrome, albeit very rare, remains a
concern. 154

Another option, besides an MAOI, would be to add aripiprazole to an SSRI. In
one of the studies evaluating aripiprazole as an augmentation for SSRIs, response in
atypical depression was included as an outcome measure.36 The response in those
subjects was particularly robust: indeed, it was more significant than in the subjects
with non-atypical depression (p <.001 vs. p <.05).

Node 5B: TRD Without Comorbidities and Without Atypical Features
(Consider Patient’s Preference)
As was the case for selection of the second treatment trial (Node 4B), little data are
available to guide the choice of the third trial. STAR*D remains as a source of
relevant information, having suggested possible effectiveness of switches to a TCA
or mirtazapine, or augmentation with lithium or T3 for a third trial. Some
informative signals have also come from the 2017 VAST-D study noted briefly at
Node 4.99 In that large study of 1500 depressed veterans (85% male, 47% with
comorbid PTSD), who had an average of 2.4 previous medication trials without
satisfactory outcome, three randomized treatment options were available:
augmentation of their current antidepressants with aripiprazole (raised to 10 mg
daily), augmentation with bupropion (raised to 400 mg daily), and switch to
bupropion monotherapy up to 400 mg daily. Patients could not have been on
bupropion before. They were treated for 12 weeks. Remission rates were 29% on
aripiprazole augmentation, 27% on bupropion augmentation, and 22% on switch to
bupropion. Number needed to treat for the superiority of aripiprazole augmentation
over bupropion switch was 14—indicating that this difference, though statistically
significant, is clinically small. These differences in effectiveness have to be balanced
by consideration of the side effects of each treatment. Notably, 25% of the
aripiprazole augmentation patients gained substantial (7%) body weight, versus 5%
on the bupropion treatment options, and 12% of bupropion-treated patients lost
substantial weight, versus 5% on aripiprazole. Thus, the small advantage in
effectiveness for aripiprazole was balanced negatively by these weight
considerations. In addition, it should be noted that the population was predominantly
male. Most non-veteran depressed outpatients are female and may have different
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propensities to improve and have changes in weight from medications. Also, civilian
depressions have much lower rates of comorbid PTSD. Bupropion has not shown
efficacy versus placebo for PTSD, 155 but aripiprazole has some moderate evidence
of usefulness in PTSD 156 — which may account for all of the advantage for
aripiprazole found in the veteran population.

In view of the above, it is hard to differentiate among the treatment options for a
third trial in depressed outpatients. Decisions should again be individualized, taking
into account patient demographics, side-effect vulnerabilities, and personal
preferences. We therefore propose basically the same options as in Node 4B, the
second pharmacotherapy trial, and the patient should play a key role in helping make
the selection after being apprised of the advantages and disadvantages of each. To
these, we would add a few additional considerations.

Switch Options Two preferred choices here at Node 5B (third trial, no comorbidities,
not atypical depression) would be venlafaxine again or a TCA (imipramine or
nortriptyline). In STAR*D the remission rate with a switch to venlafaxine after the
initial trial with citalopram was 25%, which was numerically higher than the 18%
rate with a switch to another SSRI, sertraline.16 The ARGOS study had similar
findings. 157 In regard to TCAs, Thase and colleagues 158 reported that both the
switch from sertraline to imipramine and the switch from imipramine to sertraline
resulted in significant improvements in some patients with a history of treatment-
resistant chronic depression. In STAR*D the switch to nortriptyline in the third trial,
after two failed antidepressant trials, produced a remission rate of almost 20%,
versus 12% for a switch to mirtazapine (nonsignificant).

Antidepressant Combination Option Another combination option to consider here at
Node 5B (in addition to those mentioned in Node 4B) would be mirtazapine plus
venlafaxine. In STAR*D this option was offered in Level 4 (i.e., after three failed
trials), and it was numerically superior, with 14% remissions compared to the MAOI
tranylcypromine, which produced 7% remissions (nonsignificant, because of small
number of patients at this point). Another study (a randomized trial supported by the
manufacturer of mirtazapine) found better results with this combination than with
three other combinations. 159

ECT remains the most effective type of treatment for patients who have not yet
responded adequately to a number of medication trials. 160 , 161

NODE 6: TRD WITH COMORBIDITIES
In Node 5 we considered additional medication choices in the case of patients with
no significant comorbidities. The patient’s treatment resistance might be due,
however, to the presence of a comorbidity that was previously considered secondary
in importance to the depression with the consequence that the initial treatment trials
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were directed toward the depression. As noted in Figure 1 , you skip Node 5 and go
directly to Node 6 if comorbidities could potentially be explaining the TRD; if the
depression is potentially secondary to the comorbidity, treatment directed toward the
comorbidity might produce a more satisfactory outcome for both the depression and
the comorbidity itself. For the four comorbidities considered, the evidence-based
approaches may be different from the recommended treatment for those who are
depressed without the comorbidity: chronic pain, obsessive-compulsive disorder,
attention-deficit/hyperactivity disorder (ADHD), and posttraumatic stress disorder
(PTSD).

Chronic Pain
Chronic pain persisting for more than three months is a common complaint among
patients with depression. It is predictive of a poor prognosis and is a major risk factor
for suicidal behavior. 162 Many antidepressants have been evaluated for their ability
to relieve pain from various causes in depressed patients. As mentioned in Node 4,
however, a recent meta-analysis of 14 studies found them to be largely equivalent in
effect (duloxetine, as noted earlier, had no greater benefit), and the effect sizes were
small and strongly correlated with their antidepressant effects.108 Other meta-
analyses have evaluated the effect of psychotropic drugs, including antidepressants,
for chronic pain syndromes in patients who were not necessarily depressed. 163 The
findings of these reviews provide options to think about when chronic pain is present
as a comorbid problem and the depression is not responding to antidepressants.

TCAs have the longest track record of any antidepressant class for the treatment
of pain syndromes and depression with comorbid chronic pain. 164 , 165 The usual
doses of TCAs for pain relief are typically lower than the doses typically used for
treating depression. As discussed by Shembalkar and Anand, 166 clomipramine and
amitriptyline have been the most widely used antidepressants in pain therapy.
Amitriptyline has been preferred perhaps because primary care clinicians are less
familiar with clomipramine. In the two direct comparisons of clomipramine and
amitriptyline for pain syndromes, however, clomipramine had superior
effectiveness.163

Several randomized, controlled studies have reported the efficacy of duloxetine
over placebo. 167 – 170 Subsequently, duloxetine obtained FDA approval for
fibromyalgia pain, diabetic peripheral neuropathic pain, and musculoskeletal pain.
As noted earlier, however, a meta-analysis of five duloxetine trials involving 1448
patients concluded that the effect size was too small to be clinically meaningful
(0.115 by Cohen’s d) and that the manufacturer’s claims are not supported by good
evidence.

Anticonvulsants may also be useful for patients with depression and comorbid
chronic pain. Carbamazepine is considered an effective treatment for trigeminal
neuralgia. Pregabalin has FDA approvals for post-herpetic neuralgia, spinal injury
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neuropathic pain, fibromyalgia, and diabetic peripheral neuropathy. 171 Gabapentin, a
similar compound, is FDA approved for post-herpetic neuralgia and has some
evidence for use in peripheral neuropathic pain. 172 , 173

Obsessive-Compulsive Disorder
SSRIs are the first-line treatment for obsessive-compulsive disorder. Notably,
however, the effective dose of the SSRIs is often higher, and the duration of the SSRI
trials may need to be longer, than when treating depression. 174 , 175 Some studies
show that the separation from placebo does not begin until week 5 and then
gradually increases up to week 10. 176

In cases of unsatisfactory OCD response, treatment with the SSRI can be
augmented with a second-generation antipsychotic, especially risperidone or
aripiprazole. 177

Attention-Deficit/Hyperactivity Disorder
Stimulants (e.g., dextroamphetamine, methylphenidate) are the first-line
pharmacotherapy for adults with ADHD. 178 Stimulants may even be useful in some
adult ADHD patients struggling with substance use disorders. 179 They were not
found effective, however, for moderate to severe major depression as monotherapy
or as augmentations of antidepressants. 180 Nevertheless, for patients with treatment-
resistant depression and comorbid ADHD, stimulant treatments could be helpful,
perhaps by addressing the emotional dysregulation that is frequently associated with
ADHD and that can respond to stimulant therapy. 181

Atomoxetine has also been shown to be an effective treatment for adults with
ADHD, though effectiveness is probably less than with the stimulants, and it takes
5–10 weeks to reach maximum effectiveness. 182

Randomized, controlled trials support the use of bupropion and desipramine as
second-line (less effective) choices in treating ADHD. 183 , 184 Venlafaxine has also
been reported to be effective in adult ADHD in open-label trials. 185 , 186 Some of
these antidepressants may have already been tried at earlier points in the algorithm.

Posttraumatic Stress Disorder
SSRIs are the only FDA-approved medications for treating PTSD, and they would
probably have been tried by this point.

Trauma-related nightmares, disturbed awakenings without nightmare recollection,
and daytime hypervigilance and irritability are some of the most debilitating
symptoms of PTSD, leading to impaired sleep, avoidant behavior, and secondary
depression. It may be that the patient has a primary problem with PTSD. Doxazosin
and prazosin are alpha-1 antagonists that can treat these symptoms by reducing
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noradrenergic activity. 187 , 188 The effect size of the benefits on PTSD symptoms has
been much greater with prazosin than with antidepressants, including SSRIs. 27

HIGHLY TREATMENT-RESISTANT DEPRESSION
By this point (see Figure 1 ), the patient will have had four or more medication trials
and perhaps ECT. We are beyond the end of STAR*D, and we have given due
consideration to medical and psychiatric comorbidity and to psychosocial factors that
may be fueling the condition. Some somatic therapy options are still potentially
available in addition to the better-evidenced options discussed above but not yet
tried. These options range from minimally evidenced, often novel
psychopharmacology strategies to invasive, device-based or surgical techniques such
as vagus nerve stimulation. 189 Decisions to employ these options are highly
influenced by local interest, availability, and cost considerations. They seem to be
beyond the scope of what seems reasonable to prioritize and include in an algorithm
for general use.

COMPARISON WITH OTHER RECENT GUIDELINES AND
ALGORITHMS
Many other guidelines and some algorithms have been published in recent years. We
offer in Table 2 a brief comparison of key features of several of these and how the
present algorithm differs in key recommendations.

Table 2 | Comparison of Present Algorithm to Other Recent Algorithms and
Guidelines for Unipolar Depression

Algorithm/guidel
ine

Year Other algorithms/guidelines PAPHSS algorithm
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Algorithm/guidel
ine

Year Other algorithms/guidelines PAPHSS algorithm

Texas Medication
Algorithm
Project:

Report of the
Texas Consensus
Conference Panel
on Medication
Treatment of
Major Depressive
Disorder31

1999 No distinction between
inpatient and outpatient
treatment of depression First-
line options include SSRIs as
a class, nefazodone,
bupropion SR, venlafaxine
XR, and mirtazapine If no
response to treatment,
recommendations include

(1) augmentation with a
different class medication
among the choices listed
above or with lithium, and

(2) combination treatment
with two medications from
different classes (from the
options mentioned above)

For inpatients with severe
melancholic depression, we
recommend venlafaxine,
mirtazapine, or a TCA,
whereas for outpatients we
recommend sertraline,
escitalopram, or bupropion
first-line

We do not recommend
SNRIs, mirtazapine, or
nefazodone first-line for
outpatients because of greater
side effects

Augmentation options
include, but are not limited to,
nutraceutical agents, light
therapy, a second-generation
antipsychotic, bupropion,
mirtazapine, lithium, or T3
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Algorithm/guidel
ine

Year Other algorithms/guidelines PAPHSS algorithm

World Federation
of Societies of

Biological
Psychiatry
(WFSBP)
Guidelines for
Biological
Treatment of
Unipolar
Depressive
Disorders, Part 1:
Update 2013 on
the Acute and
Continuation
Treatment of
Unipolar
Depressive
Disorders32

2013 For initial treatment of
depression:

For mild and moderate
depression, SSRIs as a class
and escitalopram, sertraline,
mirtazapine, and venlafaxine
are recommended

For severe depression, SSRIs,
SNRIs, and TCAs are
recommended (without
stating preference of one
agent over another within
different classes)

If no response to initial
treatment, one of the
recommendations is to
augment with lithium, thyroid
hormone, quetiapine or
aripiprazole or olanzapine (in
combination with fluoxetine),
or St. John’s wort

For inpatients with severe
melancholic depression, we
recommend venlafaxine,
mirtazapine, or a TCA

For outpatients, we
recommend sertraline,
escitalopram, or bupropion
first-line

We do not recommend
SNRIs, TCAs, or mirtazapine
first-line for outpatients
because of greater side effects

If no response to initial
treatment, we offer more
specific switches and
augmentations: patient can
switch to one of the initial
options not previously tried,
to a dual-action agent, to
transcranial magnetic
stimulation, or to S-
adenosylmethionine/St.
John’s wort, or augment with
selected evidenced nutrients
such as L-methylfolate, light
therapy, second-generation
antipsychotics (aripiprazole,
quetiapine, or risperidone),
bupropion, mirtazapine,
lithium, or T3

We do not recommend
olanzapine or quetiapine,
because of greater side effects
(especially metabolic)
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ine

Year Other algorithms/guidelines PAPHSS algorithm

Canadian
Network for
Mood and

Anxiety
Treatments
(CANMAT) 2016

Clinical
Guidelines for
the Management
of Adults with
Major Depressive
Disorder 33

2016 Based on CANMAT’s criteria
for the level of evidence and
stated principles of
pharmacotherapy
management, the
recommended first-line
antidepressants include
agomelatine, bupropion,
citalopram, desvenlafaxine,
duloxetine, escitalopram,
fluoxetine, fluvoxamine,
mianserin, milnacipran,
mirtazapine, paroxetine,
sertraline, venlafaxine, and
vortioxetine

If no response to initial
treatment, the
recommendations are to
either switch or augment

First-line augmenters are
aripiprazole, quetiapine, and
risperidone

For inpatients with severe
melancholic depression, we
recommend venlafaxine,
mirtazapine, or a TCA

For outpatients, we
recommend sertraline,
escitalopram, or bupropion
first-line

We do not recommend other
agents as first-line for
outpatients because of greater
side effects, inferior
performance in head-to-head
comparisons, and in some
cases, unavailability in the
United States

If no response to initial
treatment, we offer more
specific switches and
augmentations: one can
switch to one of the initial
options not previously tried,
to a dual action agent, to
transcranial magnetic
stimulation, or to S-
adenosylmethionine/ St.
John’s wort, or augment with
selected evidenced nutrients
such as L-methylfolate, light
therapy, second-generation
antipsychotics (aripiprazole,
quetiapine, or risperidone),
bupropion, mirtazapine,
lithium, or T3
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Algorithm/guidel
ine

Year Other algorithms/guidelines PAPHSS algorithm

Florida Best
Practice
Psychotherapeuti
c

Medication
Guidelines for
Adults with

Major Depressive
Disorder34

2017 Do not distinguish between
inpatient and outpatient
treatment of depression

For initial treatment of
depression, recommend an
SSRI (without stating
preference of one agent over
another within this class), an
SNRI (without stating
preference of one agent over
another within this class),
bupropion, mirtazapine, or
vortioxetine

For inpatients with severe
melancholic depression, we
recommend venlafaxine,
mirtazapine, or a TCA

For outpatients, we
recommend sertraline,
escitalopram, or bupropion
first-line

We do not recommend SNRIs
or mirtazapine first-line for
outpatients because of greater
side effects

We do not recommend
vortioxetine because of lack
of robust evidence thus far

We provide different
recommendations for
commonly seen comorbid
conditions

PAPHSS, Psychopharmacology Algorithm Project at the Harvard South Shore Program; SNRI, serotonin-
norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; T3, triiodothyronine; TCA,
tricyclic antidepressant.

Strengths of the present algorithm include simplifying the switching and
augmentation options to those that have the best evidence for efficacy and the lowest
risk of the more problematic side effects, and that are the most cost-effective. We
also give more weight than other algorithms to patient preferences at key points
where the evidence supporting what to do next is not that definitive. Finally, we
consider the impact of severity, key specifiers, and important comorbidities on
medication choice.

DISCUSSION
Some physicians do not welcome the appearance of medication treatment algorithms
and are reluctant to follow them, no matter how evidence-supported and peer-
reviewed the algorithms may be. 190 Such physicians have more faith in the quick,
intuitive decision-making process generally known as the art of medicine. Faith in
this art is part of the culture of medicine and has deep historical roots. This art is
initially conveyed by more experienced mentors and is then refined by personal
experience as the emerging practitioner makes his or her own mistakes. As
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Groupman 191 has noted, however, we do not want airline pilots to learn from their
mistakes; we want them to make the right decision every time. Even the expert
mentors, if we judge by studies in other fields (e.g., engineering), make more errors
using their art and experience than would be made by following algorithms devised a
priori by other experts in the field. 192 , 193 Unfortunately for patients, the health care
system continues to be built on a foundation of mistakes followed by “corrective
action plans.”191 Following standardized care driven by evidence-supported
algorithms, however, is a model that has produced superior and cost-effective
outcomes with illnesses such as diabetes, pneumonia, and heart disease, 194 and the
aggregate evidence of their use to improve depression outcomes seems
comparable.21 , 22 , 195 A more detailed review, by PAPHSS authors, of issues related
to the value of following evidence-supported psychopharmacology algorithms has
been published previously. 196

A limitation in the value of the proposed medication treatment sequences is that
the quantity and quality of evidence supporting each recommendation varies
considerably. The funding sources may include industry (which adds potential bias in
favor of the sponsor’s product), government, or both in differing ratios.

It is important for prescribers to remember that all available antidepressants work
by similar mechanisms. It is therefore not surprising that STAR*D found that after
patients have failed a couple of trials, the odds of responding become much lower,
and any remissions are likely to have a high risk of not being maintained. This
algorithm offers an organized and efficient approach to early medication selection
from among the best supported and safest options available, while also taking in
account that medical and other comorbidities might be the primary problem (with the
depression secondary).

Our mission as medical providers is to provide patients with an understanding of
the existing evidence, including an analysis of risks and benefits, and to help them
make an informed decision about what treatments to try. This noncommercial,
evidence-informed informational heuristic, which includes specific opportunities for
patients to contribute to decision making, can be used by clinicians to guide such
discussions.
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T

UPDATE
MAJOR DEPRESSION

he major depression algorithm was published less than 1 year ago, and there
have not been significant changes in the recommendations, although there

have been some new studies that add to the evidence base supporting basic and
specific recommendations. There have also been developments with ketamine
and particularly its S-enantiomer “esketamine” that require discussion. The
published algorithm did propose a role for intravenous ketamine for severely ill
inpatients with melancholia if electroconvulsive therapy (ECT) is ineffective or
refused. Another development is the release and marketing of the ™GeneSight
genetic test for predicting antidepressant response.

Esketamine for Treatment-Resistant Depression?
Esketamine in the form of a nasal spray was approved by the U.S. Food and
Drug Administration (FDA) as an augmentation of antidepressants for
treatment-resistant depression (TRD) in June of 2019. It is expensive, with a
retail price of $7000–$10,600 for the labeled initial 2-month treatment course. 1

The history of studies leading to this approval is complicated. 2 There was a
need to balance concerns about potential harms, including abuse potential
(ketamine was known on the street as “Special K” because of its dissociative
effects), hypertension (transient increases of 40 mm Hg can occur), risk of
suicide, and sedation. The FDA approved it with a Risk Evaluation and
Mitigation Strategy (REMS) requiring that it be given only in major clinical
centers where the patient can be observed for 2 hours after each administration.
It was tested and approved as an augmentation of an antidepressant, because it
was considered unethical to treat patients with a serious illness like TRD
without a potentially effective treatment on board. TRD has many definitions.
In our algorithm, it is defined as failure to respond satisfactorily to two
adequate trials of antidepressant therapy (either successive monotherapies or a
single antidepressant followed by an evidence-supported augmentation trial). In
the esketamine studies, TRD was defined as two adequate trials (one of those
was observed prospectively). There were many exclusion criteria: psychosis,
bipolar disorder, personality disorders, moderate or severe substance use
disorders within the past 6 months or a positive recent screen, and obsessive-
compulsive disorder. Some of the excluded depressed patients could be covered
by the algorithms in this book for bipolar depression and psychotic depression.

A commentary on the esketamine studies leading to FDA approval by Alan
Schatzberg in the American Journal of Psychiatry is telling and had more
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questions than answers. 3 Although easier to administer than intravenous
ketamine, the efficacy of esketamine in some of the studies was marginal. It
was unclear how long it should be prescribed (in addition to the antidepressant)
and what to do if effectiveness was lost. There were some suggestions that
patients can relapse rapidly, and might become suicidal. Significant concern
was also expressed about the mechanism of action: Is it an opiate receptor-
mediated effect and will abusability issues become more and more evident as
we gain more experience with esketamine? 4 The 12-week maintenance
followed by discontinuation trial recently published was somewhat reassuring
in that regard, 5 but the patients enrolled mostly had only one or two previous
antidepressant trials, and the antidepressants to which the esketamine was
added were suboptimally dosed. Thus, it is not clear if a higher dose of the
antidepressants or another augmentation strategy would have been as effective,
according to a comment by Steven Dubovsky in the New England Journal of
Medicine Journal Watch Psychiatry newsletter, December 2019.

Another concern regarding abuse potential is whether depressed patients,
when they no longer have access to ketamine or esketamine, might turn to
opiates or other abusable drugs or illegal ketamine. 6 Evidently, the registries
that have been set up do not capture this information.

In conclusion, regarding esketamine, it does not appear to be ready to replace
any of our favored switches or augmentations for the second or even the third
trial in the algorithm. The evidence-base is rapidly evolving and should be
followed closely, but at this time esketamine seems to belong in the algorithm
only at the end after at least several reasonably conducted antidepressant trials
have been completed.

Table 1 : Comorbidities and other features in major depression
and how they affect the algorithm
The last item in this table is depression with anxious distress. We noted that in
STAR*D and other studies, this is a common comorbidity and it is associated
with poorer response to antidepressants and most augmenters. Sedating second-
generation or “atypical” antipsychotics such as quetiapine can be effective as
augmenters in this diagnostic situation, but they bring a significant side-effect
burden. Aripiprazole, which is less sedating, is another option. We failed to
mention the option of adding a benzodiazepine. They have their own burden of
side effects of course, and they were not utilized in STAR*D, but there is an
older literature suggesting that they may enhance depression outcome in some
patients. In a meta-analysis published in 2001, of 9 studies involving 697
subjects, 7 the rate of response of depression (response = 50% reduction in
rating scale scores) with an added benzodiazepine was 63% versus 38% with
the antidepressant alone. Number needed to treat (NNT) was 4. These were all
short-term studies of 4–8 weeks so the long-term risks of the combination could
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not be known, but they certainly might include dependence on the
benzodiazepine and accident proneness.

Node 4B: If Response to the First Antidepressant Trial Is
Unsatisfactory, Try One of These
Four options for switching and four options for augmenting were offered. No
clear differences in efficacy could be discerned from the evidence base, so the
choice would be heavily influenced by what side effects and costs would be
involved for the individual patient. Patient preference has always been
important, but was even more so at this step in the algorithm. To reiterate, the
switching choices were (1) to a different agent from the Node 4 first-line
choices (sertraline, escitalopram, or bupropion); (2) to a dual-action agent
(venlafaxine or mirtazapine); (3) to repetitive transcranial magnetic stimulation
(rTMS); or (4) to S-adenosylmethionine or St. John’s wort. The augmentation
options were (1) omega-3 fatty acid, L-methylfolate, N-acetylcysteine, or bright
light therapy; (2) aripiprazole, quetiapine, or risperidone; (3) an antidepressant
(bupropion or mirtazapine); or (4) lithium or triiodothyronine (T3).

A new study compared two augmentations head-to-head in a fairly large
open-label trial. A total of 104 patients with severe (Hamilton Depression
Rating of 24 or more) major depression (16% inpatients) who had failed to
respond to a 10-week trial of imipramine at therapeutic levels were randomized
to add-on lithium versus addition of citalopram. 8 About 21% remitted with the
lithium compared with 40% with the citalopram over the next 10 weeks, which
was a significant difference and had an NNT of 5. Although the order of
combining the imipramine and citalopram is reversed from what it would be if
one were following the algorithm, the study does suggest that the combination
of a selective serotonin reuptake inhibitor (SSRI) and a tricyclic antidepressant
is an evidenced option (superior to lithium addition in this study, even though
lithium augmentation of tricyclic antidepressants is reasonably evidenced 9 )
and could be a third choice added to the bupropion and mirtazapine group.
Tricyclics do, however, introduce more side effects than the other two
antidepressants.

Node 5B: TRD Without Comorbidities and Without Atypical
Features
At this point in the algorithm, the patient has had two adequate antidepressant
trials. It was proposed that the prescriber consider some of the eight options for
switches and augmentations not yet tried that were offered for the second trial
at Node 4B (plus, a few other choices were added). As noted earlier, one of
those eight options was rTMS, which is FDA approved after one failed
antidepressant trial but not after two failed trials. Many clinicians think rTMS is
an evidenced treatment for TRD, but actually the evidence of success with it
after two or more failed trials is mostly uncontrolled. There is one large study
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in civilian patients with a moderate level of treatment resistance (1–4 previous
trials, mean of 1.5 trials), which found that 14% receiving rTMS remitted
compared to 5% getting sham treatment (statistically significant, NNT of 11). 10

Therefore, although not a particularly impressive option, rTMS was left in the
algorithm as an option to consider at Node 5B. However, a new large study of
rTMS in U.S. veterans with about the same moderate level of TRD (at least two
failed trials) did not find an advantage of rTMS over sham. A total of 164
participants were randomized and 41% remitted with rTMS and 37% with sham
(NNT = 25). 11 The reasons for the overall higher rate of remission in the
veteran population are difficult to explain; perhaps the complex procedures in
both groups had a high placebo effect in this group. Nevertheless, it seemed
that the rTMS had at best a very minor impact on their TRD. The authors
speculated that advances in the techniques of administering rTMS could have
produced better results if the study was to be repeated with those techniques,
but a letter to the editor sharply disagreed with concluding the article with that
speculation.1 Further study is needed before giving TMS greater prominence in
the algorithm.

It was noted earlier that, in addition to reconsidering the eight switch and
augmentation options offered after failure on the first trial, several additional
options were added at this point. They were switching to a tricyclic
antidepressant, using a combination of venlafaxine and mirtazapine, and ECT.
A newly published study from Barcelona, Spain, enhances the evidence for a
switch to a tricyclic. Navarro and colleagues developed a sample of 112
patients (90% outpatients) with moderate treatment resistance but with
significant severity (Hamilton Depression Ratings of 21 or more) whose last
trial was with venlafaxine 225–300 mg daily for 10 weeks. 13 These subjects
were randomized (open label) to have mirtazapine added to their venlafaxine
versus switching to imipramine with dose adjusted with plasma levels. A total
of 71% responded to the imipramine, whereas 39% responded to the
mirtazapine addition (NNT = 3 favoring imipramine).

The GeneSight Genetic Test and Other Pharmacogenomic Testing
Strategies
In a multicenter randomized trial of this amalgam of 59 genetic tests related to
the pharmacogenetics of drug metabolism and pharmacodynamics of 38
medications, the use of the test to select treatment was compared with
“treatment as usual” by primary care and psychiatric clinicians. 14 A total of
1541 patients participated. There was no difference in rating scale measures of
depression (the primary outcome measure) but secondary outcomes of
improvement and remission slightly favored the GeneSight group (NNT of 16
for improvement, 20 for remission). These are differences that are not clinically
meaningful. Also, clinicians were not blinded and could have communicated
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group assignments some of the time, and the study was funded by GeneSight.
With all due respect for the clinical acumen and experience of the practitioners
in the study, their treatment as usual may not necessarily be evidence
supported. These genomic products need to compare their results with the
results by clinicians endeavoring to utilize the evidence base as closely as
possible, employing algorithms based on the evidence such as the one in this
book. 15 None of the studies have done that. Another difficulty is the lack of
transparency in these genomic products. There is no reasoning offered for why
the test is predicting a particular drug. Indeed, their algorithm of how the
computer mixes and matches the gene results to make a prediction is
proprietary and a secret. It would seem that clinicians should not cease efforts
to stay up-to-date and to practice in accord with the best evidence rather than
letting the decisions be made by reasoning that is blinded to the prescriber and
patient using costly tests like GeneSight.
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Abstract: The Psychopharmacology Algorithm Project at the Harvard South
Shore Program: 2012 Update on Psychotic Depression

Background: The Psychopharmacology Algorithm Project at the Harvard
South Shore Program (PAPHSS) has published evidence-supported algorithms
for the pharmacological treatment of major depressive disorder with psychotic
features (psychotic depression) in 1998 and 2008. This article is an update for
the 2008 algorithm.

Method: Using similar methodology as with the 2008 update, PubMed and
EMBASE searches were conducted to identity relevant literature in the English
language from November 2007 through July 2012. Articles were evaluated for
quality of the data and for whether they provided additional evidence support
for previous recommendations or prompted changes to the prior algorithm.

Results: Minor changes were made to the algorithm: most prior
recommendations were upheld. The most effective treatment for hospitalized,
severe psychotic depression patients remains electroconvulsive therapy (ECT).
The combination of an antidepressant (tricyclic [TCA], selective serotonin
reuptake inhibitor [SSRI], or serotonin-norepinephrine reuptake inhibitor
[SNRI]) plus an antipsychotic continues to be the preferred pharmacological
modality when ECT is an unavailable/deferred option. Since the last update,
new evidence tends to support using venlafaxine ER, a SNRI, as the first
choice antidepressant. Regarding the antipsychotic, both olanzapine and
quetiapine have new data demonstrating efficacy. Nevertheless, it is suggested
that it may be reasonable to try other atypical antipsychotics with more benign
safety profiles (e.g. ziprasidone, aripiprazole) as the first choice antipsychotic.
New data also suggest at least four months of maintenance therapy is effective.
If the first antidepressant-antipsychotic combination produces an
unsatisfactory outcome, and ECT is still not acceptable or appropriate, the
second pharmacotherapy trial can be with a change in the antidepressant, as
was recommended in the 2008 algorithm. After two trials of combination
therapy have failed (and, again, ECT is not an option), the algorithm
continues to recommend augmentation with lithium. Limited evidence also
suggests consideration of a switch to clozapine monotherapy. Augmentation
with methylphenidate is a newly mentioned possible option based on very
small evidence. When combination therapy is deferred, evidence suggests
monotherapy with a TCA may be more effective than an SNRI or SSRI.
However, safety issues and possible increased risk of psychosis exacerbation
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are unfavorable factors for TCA monotherapy. ECT or addition of an
antipsychotic should be reconsidered if antidepressant monotherapy failed.

Conclusion: This heuristic further refines the previous PAPHSS analysis of the
available evidence for pharmacological treatment of psychotic depression. The
validity of the conclusions is limited by the quality and quantity of the
literature available: the number of head-to-head prospective trials in psychotic
depression is still relatively small. However, this algorithm may serve as a
guide for clinicians in the management of psychotic depression.

Key words: affective disorders, psychotic, psychotic depression, delusional
depression, pharmacological treatment, psychopharmacology

INTRODUCTION
The pharmacological management of psychotic depression has varied
among clinicians, and debate regarding the optimum approach is ongoing.
The Psychopharmacology Algorithm Project at the Harvard South Shore
Program (PAPHSS) created and published evidence-supported heuristics
for the use of medication in psychotic depression in 1998 and 2008 ( 1 , 2
). This article serves as an update to the 2008 algorithm.

It is estimated that psychotic depression occurs in 14%–18% of all
patients with depressive episodes ( 3 , 4 ), and in approximately 25% of
patients hospitalized for major depressive disorder ( 5 ). However, there is
evidence of diagnostic instability when patients are followed
longitudinally. In a 10-year prospective study by Ruggero and colleagues (
6 ), 80 subjects initially diagnosed with psychotic depression by the DSM-
IV criteria were followed. Only 36 (45%) retained the original diagnosis
at year 10, while 11 (14%) were diagnosed with bipolar disorder and 33
(41%) had a non-mood disorder at year 10. In another study, Tohen and
colleagues conducted a two-year follow up of 56 patients with first-
episode psychotic depression ( 7 ). Seven dropped out of the study, 29
(59%) retained their initial diagnosis, and the other 20 changed to a
diagnosis of either bipolar disorder (14/20) or schizoaffective disorder
(6/20). Given such statistics, clinicians should remember that initial
diagnosis is only provisional, and the subsequent course may result in a
change in diagnosis and in the indicated psychopharmacology.

METHODS
This algorithm update is one of several recently published by the PAPHSS
(1 , 8 - 11 ) and available in condensed format for access on smart phone
devices on the website www.psychopharm.mobi . The methods of
producing these algorithms have been described in the previous
publications. For this psychotic depression update, the authors utilized

http://www.psychopharm.mobi/
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similar methodology to the 2008 update, in which PubMed and EMBASE
searches were conducted to identify relevant studies, meta-analyses,
practice guidelines, and reviews in English from November 2007 through
July, 2012. Articles were evaluated for the quality of the evidence, and
whether they either added support for previous conclusions of the
PAPHSS algorithm or called for reconsideration or change of
recommendations.

The algorithm is depicted in Figure 1 . It focuses on
psychopharmacological treatment of psychotic depression and does not
address psychotherapy treatment options. Arabic numerals refer to
“nodes” in the algorithm flowchart, and each node is reviewed below with
discussion of the pertinent evidence and its limitations .

Figure 1: Flowchart of the Algorithm for Psychotic Depression
ECT: Therapy; SSRI: Selective Serotonin Reuptake Inhibitor; SNRI: Serotonin Norepinephrine
Reuptake Inhibitor; TCA: Tricyclic Antidepressant. *Patients with psychotic depression are at a
higher risk of suicide/overdose

NODE 1: IF SEVERELY ILL, HAVE YOU CONSIDERED
ELECTROCONVULSIVE THERAPY?
The algorithm starts with questioning the patient’s appropriateness for
electroconvulsive therapy (ECT) as the initial treatment. Consistent with
the 2008 algorithm, ECT is still to be considered for hospitalized, severely
ill patients, as it may be the most effective treatment for psychotic
depression. However, the supporting data are all from uncontrolled
studies. In an observational study by Petrides and colleagues, 77 subjects
with psychotic depression receiving bilateral ECT achieved a remission
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rate of 95%, based on the 24-item Hamilton Depression Rating Scale
(HAM-D-24) versus 83% in nonpsychotic depressed patients; (n=176), p
< .01 ( 12 ). In a chart review comparing 14 patients receiving ECT and
12 unmatched patients receiving antidepressant plus antipsychotic
combination, 86% of ECT patients received a favorable overall response
as compared to 42% of patients in the combination group (p< 0.05) ( 13 ).
This study had a small sample size, and ECT was compared to different
combinations with varying doses and treatment periods.

Other uncontrolled studies found ECT to have better response rates than
pharmacological management. Olfson and colleagues found that ECT is
more rapidly effective than pharmacotherapy, shortens hospital stays, and
reduces treatment costs if initiated within five days of admission ( 14 ).

However, ECT still remains to be compared randomly and
prospectively in acute treatment with any medication regimen, and the
duration of ECT effect still remains unclear ( 15 ).

Although this algorithm mainly focuses on acute management of
psychotic depression, it is worth noting a new maintenance treatment
study by Navarro and colleagues that reflects positively on the role of
ECT ( 16 ). It was a 2-year randomized, single-blind study of patients age
60 or greater initially treated with ECT and nortriptyline, followed by
either nortriptyline monotherapy (n=16) or ECT plus nortriptyline (n=17).
The nortriptyline monotherapy group also was given 6 weeks of
risperidone up to 2 mg daily. Results showed 5/17 patients on nortriptyline
monotherapy did not have a recurrence, as compared to 11/16 in the ECT
plus nortriptyline group (p=0.009). Both groups had 4 dropouts.
Limitations to the study included its small sample size and the inclusion of
only older subjects. Also, it would have been of interest to have a
comparison group of patients maintained on combined antidepressant plus
antipsychotic.

Despite its apparent effectiveness, ECT has several problems including
its limited availability and its side effects, most notably memory
impairment. Also, some studies have also reported a high relapse rate in
psychotic depression after a good response to ECT ( 17 , 18 ). In addition,
patients and families may refuse ECT treatment, or patients may not be
good candidates because of comorbid medical conditions.

NODE 2: HAVE YOU TRIED (2A) TRICYCLIC
ANTIDEPRESSANT PLUS ANTIPSYCHOTIC, (2B)
SELECTIVE SEROTONIN REUPTAKE INHIBITOR PLUS
ANTIPSYCHOTIC, OR (2C) SEROTONIN
NOREPINEPHRINE REUPTAKE INHIBITOR PLUS
ANTIPSYCHOTIC?
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When the patient has a milder presentation, refuses ECT, or is not a
suitable candidate for ECT, pharmacological management is
recommended by the 2010 American Psychiatric Association (APA)
Practice Guideline ( 19 ) and the 2009 British National Institute for
Clinical Excellence (NICE) guideline ( 20 ). The 2008 PAPHSS algorithm
(1 ), the APA practice guideline, and a recent meta-analysis by Farahani et
al ( 21 ) suggest that psychotic depression typically responds better to
combination therapy with an antidepressant plus an antipsychotic than to
monotherapy with either antidepressant or antipsychotic. The most recent
update (2009) of the Cochrane collaboration meta-analysis on psychotic
depression ( 22 ), however, continues to suggest that antidepressant
monotherapy should be the initial offering and then combination
antidepressant/antipsychotic therapy if the patient is not responding to
antidepressant alone. They emphasize the potential for adverse effects
associated with combination therapy. In this algorithm update,
combination therapy still continues to be the first-line recommendation.
We will evaluate the evidence related to these different opinions.

Node 2A: The Combination of a Tricyclic Antidepressant and an
Antipsychotic As described in the 2008 version of the PAPHSS algorithm
(1 ), below are some key studies pertinent to the issue of whether tricyclic
antidepressant (TCA) and antipsychotic combination has a better
treatment response as compared with TCA monotherapy.

In 1985, Spiker and colleagues conducted what may be considered the
landmark pharmacotherapy study for psychotic depression with 51
delusional depression patients ( 23 ). Delusional depression is somewhat
different from the current DSM-IV concept of psychotic depression, as
was described in the previous algorithm paper (1 ). Patients were
randomized for six weeks to either amitriptyline plus perphenazine
combination therapy (n=18), amitriptyline monotherapy (n=17), or
perphenazine monotherapy (n=16). Results showed combination therapy
to have a 78% response rate as determined by the 17-item Hamilton
Depression Rating Scale (HAM-D-17), as compared to 41% for
amitriptyline monotherapy and 19% for perphenazine monotherapy
(p<0.01). Limitations to the study included small sample size, the absence
of a placebo group, and the fact that after taking into account several
dropouts, the intent-to-treat analysis did not show a statistically significant
benefit of combination therapy over antidepressant alone.

Anton and Burch ( 24 ) studied a similar comparison employing 38
inpatient subjects given either amitriptyline plus perphenazine or
amoxapine alone for a 4-week period. Response rates (defined as >50%
reduction in HAM-D-17) were 81% for combination therapy and 71% for
monotherapy, a non-significant difference. 76% of patients on
amitriptyline plus perphenazine had an improvement on the Brief
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Psychiatric Rating Scale (BPRS) of more than 50%, compared to 59% of
the patients on amoxapine. This difference was also non-significant.
Limitations to the study included its single-blind design, small sample
size, and lack of placebo control. Importantly, the failure of combination
therapy to produce more than a slight numerical advantage over
amoxapine could be because amoxapine is actually a combination
treatment: its main metabolite has dopamine receptor blocking properties
and is probably an antipsychotic (1 ).

In another study with 35 delusionally depressed patients given
desipramine plus perphenazine or plus haloperidol, Nelson and colleagues
concluded from their results that both the TCA and the antipsychotic
contributed independently to the clinical benefit ( 25 ). Responders had an
average haloperidol dose of 12 mg/d versus nonresponders having a daily
dose of 6 mg (p<.04). Perphenazine responders had an average dose over
48 mg daily. The number of responders when desipramine plasma levels
were less than 100 ng/ml was 1 of 8 patients, compared to 15 of 23
patients when the levels were over 100 ng/ml (p<.05).

In a randomized double-blind trial by Mulsant and colleagues ( 26 ), 52
elderly patients (mean age=72) were initially started on nortriptyline
monotherapy for a two week period This was followed by addition of
either perphenazine (n=17) or placebo (n=19) for two more weeks.
Response was defined as a HAM-D-17 score of less than 10 and remission
of psychotic symptoms on the BPRS. Results showed 44% responding
during initial nortriptyline monotherapy treatment. In the remaining
period (with each group having 3 dropouts), response was seen in 50%
(n=7) of the nortriptyline plus perphenazine group, and 44% (n=7) in the
nortriptyline plus placebo group—a nonsignificant difference. Limitations
of the study included small sample size and a population of elderly and
demented patients that might have reduced response rates.

In their meta-analysis of the question of combination therapy versus
TCA monotherapy, the Cochrane review considered only two of these four
studies: Spiker et al and Mulsant et al. They found no significant
advantage for the combination (relative risk ratio = 1.44; 95% confidence
interval, 0.86–2.41; p=0.16). However, these two studies had small sample
sizes, dissimilar patient populations (average age of 72 versus average age
of 44), and different methodologies (e.g. – timing of initiating
combination therapy). In the 2008 PAPHSS algorithm, it was noted that
even with the limitation to these two studies, the numerical advantage for
combination treatment appeared large enough to be clinically significant.

Node 2B: The Combination of a Selective Serotonin Reuptake Inhibitor
and an Antipsychotic Selective serotonin reuptake inhibitors (SSRIs)
have displaced TCAs in the treatment of depression in usual practice
because of their greater safety. However, some evidence supports the



173

notion that TCAs are superior in efficacy, especially in men and in
patients with more severe depression ( 27 , 28 ). In psychotic depression,
unfortunately, head-to-head prospective comparisons between an SSRI
plus an antipsychotic versus a TCA plus an antipsychotic still have not
been done. Below, we briefly review some studies indirectly pertinent to
these issues that were discussed in the 2008 algorithm and one new
clinical trial.

SSRIs have been combined with both typical and atypical
antipsychotics so we will discuss these combinations separately.

SSRIs and typical antipsychotics Two small studies examined the
combination of an SSRI and a typical antipsychotic.

The first was conducted by Rothschild and colleagues and included 30
patients (meeting DSM-III-R criteria for psychotic depression) treated
with a combination of fluoxetine and perphenazine ( 29 ). 73% of the
patients (23/30) had a reduction of HAM-D-17 and BPRS scores of 50%
or more after five weeks. Study limitations include open-label design,
small sample size, and lack of a placebo control group. Of note, 7/30 of
patients carried bipolar diagnoses. The second study was conducted by
Wolfersdorf and colleagues with 14 patients treated with paroxetine and
either zotepine or haloperidol, or both ( 30 ). 3/4 patients receiving
combined paroxetine plus haloperidol had a 50% or more reduction in
HAM-D-24. Limitations to the study were its tiny sample size, non-blind
design, lack of placebo control, and short 3-week treatment period.

SSRIs and atypical antipsychotics Rothschild and colleagues ( 31 )
evaluated fluoxetine and olanzapine in two multisite, double-blind,
randomized controlled trials (RCTs), with 124 inpatients in trial 1, and
125 inpatients in trial 2. Patients diagnosed with psychotic depression
(meeting DSM-IV criteria) were randomized into three groups (placebo,
olanzapine plus placebo, and olanzapine plus fluoxetine) and treated for
an eight-week period. Response was defined as ≥50% decrease from
baseline HAM-D-24. Results from trial 1 showed the combination group
(n=22) having a significantly higher response rate (64%) than the placebo
(28%: n=50; p=.004) or olanzapine (35%: n=43; p=.027) groups.
However, trial 2 showed no significant differences in response among
treatment groups (combination 48%; n=23, placebo 32%; n=44: p=.20,
and olanzapine 36%; n=47: p=.35). Notably, olanzapine alone was not
different from placebo in either study, but the 36% response rate seems
higher than the 19% response rate to perphenazine monotherapy in the
landmark Spiker et al study (23 ). This may be attributed to the possibility
that less ill patients would be admitted to the Rothchild et al studies that
had a placebo control than to one with all active treatment arms. A
limitation of the study was its lack of a fluoxetine monotherapy group.
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Hence, it did not offer an opportunity to evaluate combination therapy vs.
SSRI monotherapy (See Node 7).

Although it did not duplicate the results in trial 1, trial 2 actually had a
trend that was possibly clinically significant in favor of combination
treatment. The small sample sizes in the combination groups were due to
the randomization schedule: the investigators only intended to use the
combination group as an “exploratory pilot arm.” The primary goal in
these industry-sponsored trials was to evaluate olanzapine monotherapy
for psychotic depression, and in that respect the results were
disappointing.

Since the 2008 update, Meyers, Rothschild, and others published the
“STOP-PD” study, a 12 week, double-blind RCT comparing olanzapine
(15-20 mg/d) plus sertraline (150-200 mg/d) versus olanzapine plus
placebo for psychotic depression ( 32 ). 259 patients were followed with
remission as the primary outcome measure. Patients were evaluated
weekly for the first 6 weeks, followed by every other week until week 12.
Remission was defined as a HAM-D-24 score ≤ 10 at 2 consecutive
assessments and absence of delusions at the second assessment. Results
showed the combination produced significantly more remissions (odds
ratio 1.28, 95% CI 1.12-1.47, p<0.001) than olanzapine alone. 41.9%
(54/129) of patients with combination therapy were in remission during
their last assessment compared with 23.9% (31/130) in patients on
olanzapine (p=0.002). As in Rothschild and colleagues’ earlier study with
olanzapine, this study again lacked an antidepressant monotherapy arm,
and it had a high attrition rate (42%).

Recently, the authors of this study published an evaluation of the impact
of previous medication treatment before study entry ( 33 ). They found
that if the patient had a prior failed adequate antidepressant monotherapy
trial (n=35) and then received combination therapy in the trial, only 20%
responded. By contrast, the 19 patients with no previous treatment who
were put on the combination had a 63% response (12/19) vs. 33%
response (4/12) if they were put on olanzapine alone. This suggests,
despite the small numbers, that in this patient population failure to
respond to SSRI monotherapy was associated with a guarded prognosis
for adding an antipsychotic. For the treatment-naïve patients, the
combination was superior.

In summary regarding the use of SSRIs, the combination of an SSRI
plus a typical or an atypical antipsychotic is clearly effective compared
with placebo or antipsychotic monotherapy, but there have been no direct
comparisons of the combination with SSRI monotherapy. Thus, if an SSRI
is chosen as the antidepressant, confidence that combination therapy will
be superior to antidepressant monotherapy may be somewhat less than if a
TCA is chosen.
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Node 2C: The Combination of a Serotonin-Norepinephrine Reuptake
Inhibitor and an Antipsychotic Since the 2008 update, the first double-
blind RCT involving a serotonin-norepinephrine reuptake inhibitor
(SNRI) antidepressant (venlafaxine ER) has been published. In this trial, a
TCA (imipramine), venlafaxine ER, and a combination of venlafaxine ER
plus quetiapine were compared ( 34 ). 122 patients were randomized for a
7 week period. Venlafaxine ER dose was 375 mg daily, imipramine was
dosed to produce a plasma level of 200- 300 ng/ml of imipramine +
desipramine, and the combination involved venlafaxine ER at 375 mg
daily and quetiapine at 600 mg daily. Response was defined as greater
than a 50% decrease in the HAM-D-17 score and a final score of less than
15. Remission rates (HAM-D-17 < 8) were also examined. The results
showed a 66% (27/41) response rate to the combination, 52% (22/42) in
the imipramine group, and 33% (13/39) in the venlafaxine ER group.
Combination therapy was shown to be more effective than venlafaxine
alone (with adjusted odds ratio of 4.02, 95% confidence interval at 1.56-
10.32), but there was no significant difference in response when compared
with the imipramine group (adjusted odds ratio at 1.76, 95% CI 0.72-
4.30). In remission comparisons, 42% (17/41) occurred in the combination
group, 21% (9/42) in imipramine monotherapy, and 28% (11/39) in
venlafaxine monotherapy. The combination was statistically superior only
to the imipramine. In linear mixed models analysis, the mean score
decrease of HAM-D was numerically (but not statistically significantly)
greater with imipramine compared to venlafaxine.

Limitations to the study included lack of a placebo group, remission
comparisons done as a post hoc secondary outcome measure, and small
sample size. Nevertheless, this study suggests that an SNRI plus
antipsychotic combination can be more effective than an SNRI or TCA
alone. The study did not provide data on how an SNRI plus an
antipsychotic would compare to a TCA or an SSRI plus an antipsychotic.

Nodes 2A, 2B, & 2C: Conclusions Despite the limitations of the data, the
authors still find sufficient support to conclude that the combination of an
antidepressant and antipsychotic is the first-line psychopharmacological
treatment for psychotic depression. However: which antidepressants are
preferred?

Antidepressant preference: TCA, SSRI, or SNRI? As noted, there are
still no head-to-head comparisons of a TCA, SSRI, and SNRI in
combination therapy. In our prior update, we presented a detailed effort to
make a comparison based on indirect evidence and concluded there was a
slight basis for preferring a TCA over an SSRI for effectiveness but a
stronger basis to prefer an SSRI for safety including overdose risk (1 ).
We now have some data with an SNRI (venlafaxine ER) in psychotic
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depression (34 ). It worked well in combination with an antipsychotic,
separating from monotherapy with a TCA and an SNRI on either response
or remission. When compared in monotherapy with a TCA, the different
trends on response and (secondarily) remission made it difficult to have a
preference. Safety concerns would favor venlafaxine over a TCA. In
conclusion, venlafaxine has become our first choice for the antidepressant
to be used in combination therapy.

There is no evidence to support the favoring of other antidepressant
types (e.g. bupropion, mirtazapine, monoamine oxidase inhibitors) in
psychotic depression.

Antipsychotic preference No direct comparisons are available to test the
relative efficacy and safety of different typical and atypical antipsychotics.
Our previous analysis of the indirect evidence failed to find any basis for
any preference based on effectiveness (1 ). Since the previous update, as
we have noted, quetiapine and olanzapine have new RCTs and both were
shown to be effective choices for combination therapy. Quetiapine has
more efficacy than olanzapine and other atypical antipsychotics for some
other depressive disorders such as bipolar depression (8 ). This suggests it
might be favored (for effectiveness) for psychotic depression.

Regarding safety issues, typical antipsychotics have an increased risk of
tardive dyskinesia when compared to atypical antipsychotics especially in
mood-disordered psychotic patients ( 35 ). Atypical antipsychotics often
produce weight gain and related metabolic problems, particularly
olanzapine ( 36 ). Interestingly, Rothschild’s group ( 37 ) evaluated the
weight gain of 118 patients from their olanzapine and sertraline STOP-PD
study, looking for risk factors. Age had a significant negative association
with weight gain (p=0.01) even after controlling for differences in
cumulative olanzapine dose and baseline body mass index. Each 10-year
increase in age was associated with a decrease in mean weight gain over
12 weeks of approximately 0.6 kg (p=0.01). The results suggest that
olanzapine-induced weight gain is more of a concern in younger patients.

Quetiapine causes weight gain as well, second only to olanzapine in a
study in antipsychotic-naïve young patients ( 38 ). It also has a new
package insert warning in 2011 regarding QTc prolongation and now must
receive extra safety monitoring for this and may not be combined with at
least 12 specified medications (to which should be added citalopram
which has had a similar warning since September, 2011)

Given that olanzapine and quetiapine are both effective in psychotic
depression combination treatment despite their different
pharmacodynamic properties (e.g. olanzapine is strongly bound to the
dopamine type 2 receptor and quetiapine is loosely bound), it may be
reasonable to consider other atypical antipsychotics with a more benign
safety profile even if their efficacy has not been as well-demonstrated.
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Ziprasidone (40-160 mg/d) was combined with sertraline (100-200 mg/d)
in 19 psychotic depression patients open-label for 4 weeks. 17 completed
the study. Patients improved significantly on the HAM-D-21, BPRS, and
other rating scales ( 39 ). There was no weight gain or prolactin increase,
but QTc increased by a mean of 15 ms (p=0.04). Aripiprazole was
combined with escitalopram in an open-label, 7-week trial ( 40 ).
Response rate on the 13 completers was 63% with response defined as a
50% drop in the HAM-D-17 and no psychosis. Risperidone was combined
with an antidepressant in 11 patients as part of an investigation in a
heterogeneous population most of whom had psychotic depression and the
results seemed promising ( 41 ).

Continuation of combination therapy after the acute phase Wijkstra and
colleagues recently addressed this question in a 4-month follow up study
of their comparison of acute treatment with venlafaxine, imipramine, and
combined venlafaxine and quetiapine ( 42 ). 59 responders (20 patients
from imipramine group, 13 from the venlafaxine group, and 26 from the
combination group) had their HAM-D-17 measured during open-label
follow-up for 4 months. Six dropped out, but 86% (51 of 59) maintained
their response: 16/17 (94%) of imipramine patients, 12/12 (100%) on
venlafaxine, and 23/24 (96%) on the combination (p=1.0). This study
suggests that continuation of treatment with an initially effective
medication regimen for at least 4 months is highly recommended.

In an older naturalistic follow-up study, 78 patients who had remitted on
combination therapy had a high rate of relapse if they went off their
antipsychotics ( 43 ). Patients were on the antipsychotics for a mean of 5.0
months but relapsed in a mean of 2.0 months after antipsychotic dosage
reduction or discontinuation. Another study in older patients, however,
found no differences in relapse rate with antipsychotic discontinuation (17
). During a 6-month observation period, 7 of 28 subjects relapsed: 5 of 15
while on combination therapy compared with 2 of 13 on monotherapy
(p=0.4). A recent two-year follow-up study of patients receiving
naturalistic treatment after their first diagnosis of psychotic depression
found that 45% experienced new episodes (7 ). It is unclear if this is
because suboptimal treatment was prescribed, patients became non-
adherent, or because of confounding changes in diagnosis over time.

In conclusion, this algorithm addresses acute management, and
maintenance therapy data are limited. However, the most recent study
suggests at least 4 months of maintenance is effective. One should
particularly consider the long-term metabolic side effects associated with
maintaining the antipsychotic that has received the most study, i.e.
olanzapine. If metabolic side effects are significant, it may be worth trying
to change to a different antipsychotic or seeing if it can be discontinued.
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NODE 3: HAVE YOU TRIED SWITCHING THE
ANTIDEPRESSANT IF A FIRST COMBINATION TRIAL
HAS FAILED?
If the patient has had, and failed, an SSRI plus antipsychotic combination,
one may consider switching the antidepressant to venlafaxine ER or to a
TCA. As noted, this is based on very limited evidence – but it seems there
is a little more rationale for this compared with the other option of
switching the antipsychotic. If the patient initially failed on venlafaxine
plus antipsychotic, close consideration of the conflicting monotherapy
data from the Wijkstra et al study (34 ) suggests it is possible that they
might do better on a TCA.

If the patient’s initial treatment happened to have been with a TCA plus
antipsychotic, there is minor evidence to suggest that a switch to an SSRI
or SNRI as the antidepressant might be advantageous. In one study, eight
patients with prior failure on full-dose TCA and typical antipsychotic
combination therapy showed a 62% (5/8) response rate after being
switched to SSRI plus antipsychotic therapy (29 ). Blumberger et al found
that even after failure on an adequate trial of various (unspecified)
combinations of antidepressants and antipsychotics (n=13), 25% then
responded to the combination of sertraline plus olanzapine, and
(surprisingly) 40% of 11 patients responded when assigned to olanzapine
monotherapy even though that was not a good treatment for treatment-
naïve patients in their study (33 ). Possibly the diagnoses of these 11
patients were incorrect and they actually had a primary psychotic disorder
(6 ,7 ).

Thus, though this evidence is very limited, switching antidepressants
seems to have some chance of success and it is proposed that this be the
next intervention in Node 3.

Reconsideration of ECT should also occur here given its effectiveness
in non-responsive patients ( 44 ).

NODE 4: IF TWO COMBINATION TRIALS FAILED,
AGAIN RECONSIDER ECT
ECT is probably the treatment of choice after two failed combination
trials with different antidepressants. As noted earlier, Blumberger and
colleagues found that prior failure to respond to adequate antidepressant
courses is associated with poor outcomes with olanzapine and sertraline
combination therapy even under research conditions (33 ). In a study with
15 inpatients with psychotic depression (DSM-III criteria), 8/9 patients
who were not responsive to TCA plus antipsychotic combination showed
excellent clinical response after ECT ( 45 ). In Spiker and colleagues’
1985 study, all six patients failing combination therapy responded well
with ECT (23 ).
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NODE 5: DID TWO COMBINATIONS AND ECT ALL FAIL
OR WAS ECT UNAVAILABLE OR UNACCEPTABLE?
Some evidence is available to support augmentation therapy with lithium
in this situation. Lithium was used to augment a TCA plus antipsychotic
combination in a 20-patient case series, and 40% had partial or marked
response ( 46 ). In another augmentation series with 6 unresponsive
patients to TCA plus antipsychotic combination, 3/6 had dramatic
response and 2/6 had gradual response with lithium ( 47 ). Rothschild et
al’s early study had 3/8 patients responding to lithium augmentation after
failing fluoxetine and perphenazine (29 ). Finally, since the last algorithm
update, Birkenhager and colleagues reported on the open-label addition of
lithium for 4 weeks to 15 non-responding patients from their
venlafaxine/imipramine/quetiapine study ( 48 ). They were kept on their
blinded initial medications. Nine patients (60%) had sustained remission.
Five of the 15 patients were on combination therapy but unfortunately
their results were not reported separately.

NODE 6: DID TWO COMBINATIONS AND LITHIUM
AUGMENTATION FAIL?
ECT is still considered the best option at the point if not yet tried.

Clozapine may be considered based on evidence derived from case
series and case reports. Three patients with refractory psychotic
depression, not responding to ECT, had clozapine initiated ( 49 ). There
was improvement in both psychotic and mood symptoms (response was
delayed for 1 patient), and no relapses occurred over a 4-6 year follow up
period.

In a case report, a female patient’s initial BPRS score of 62 dropped to
39 after 4 weeks of clozapine, and to 21 after four months ( 50 ). Another
case report described similar results with a female patient whose mood
symptoms responded well and psychotic symptoms remitted after
receiving clozapine ( 51 ).

Since the 2008 update, a new report of an augmentation strategy
involving the addition of methylphenidate has appeared. This adds to an
old report from over 40 years ago ( 52 , 53 ). In the new case, there was a
good effect in a female patient with psychotic depression who had failed
on venlafaxine plus olanzapine combination. The patient’s family had
refused ECT. Her psychosis remitted with a Clinical Global Impression
score of 3 and HAM-D score of 8 after 4 days, and she had no recurrence
at 2-year follow up.

NODE 7: TCA, SNRI, OR SSRI MONOTHERAPY?
Sometimes monotherapy with an antidepressant will be preferred (e.g. -
due to side effect concerns with antipsychotics). If so, which one should
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be selected?

Node 7A: TCA Monotherapy? TCAs seem to be effective for many cases
of psychotic depression. A meta-analysis found TCAs to be superior to
placebo ( 54 ) and to antipsychotic monotherapy (22 ).

Some evidence suggests TCAs would be preferred over SSRIs. Van Den
Borek and colleagues conducted an RCT in depressed patients showing
that imipramine at a plasma level of imipramine + desipramine of 192-521
ng/ml was more effective than fluvoxamine at 150-1800 mg daily ( 55 ).
Cochrane analysis of the psychotic depression patients in this study ( 56 )
found that 64% (16/25) of patients on imipramine had 50% reduction in
HAM-D, as compared 30% (7/23) on fluvoxamine (p=0.03).

In another RCT of depressed patients by Brujin and colleagues,
imipramine was shown to be more effective than mirtazapine ( 57 ).
Cochrane review’s analysis of the psychotic depression patients in this
study (56 ) showed that 9/15 patients (60%) on imipramine achieved a
50% reduction in HAM-D scores, as compared to 3/15 patients (20%) in
the mirtazapine group (p=0.05).

As discussed earlier, the recent RCT comparing the TCA imipramine
head-to-head with venlafaxine is hard to interpret because of conflicting
data on response and remission (34 ).

Amoxapine as mentioned earlier has strong typical antipsychotic
properties from its metabolite 7-hydroxy amoxapine (24 ). This product is
therefore not recommended due to its possible associated risks for tardive
dyskinesia.

Node 7B: An SSRI/SNRI? Studies suggesting effectiveness of SSRI or
SNRI monotherapy are discussed below. Fluvoxamine ( 58 ), sertraline (
59 ), paroxetine (59 ), and venlafaxine (34 , 60 ) all have some evidence.

Zanardi and colleagues conducted a double-blind controlled 6-week
study comparing the responses of 66 patients with psychotic depression
(DSM-III-R) to sertraline (n=24) and paroxetine (n=22) (59 ). The HAM-
D-21 and the Dimensions of Delusional Experience Rating Scale
(DDERS) were utilized for response assessment. 75% of sertraline
patients and 46% of paroxetine patients responded, but the difference was
not statistically significant (p=0.16). Limitations to the study include lack
of placebo group, high dropout rate (41%) in the paroxetine group, and
enrollment of 14 bipolar patients.

Case studies and case series have described the use of fluvoxamine
monotherapy (58 ). In a recent case study a female patient was initially
treated with fluvoxamine and risperidone for 1 year followed by
fluvoxamine monotherapy maintenance for 2 years ( 61 ). At this point,
she was switched to sertraline but then developed delusions. Her
symptoms resolved after switching back to fluvoxamine. In a case series,
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5 patients treated with fluvoxamine all showed reduction in HAM-D and
BPRS scores ( 62 ).

Zanardi and colleagues conducted another 6-week RCT with 28
inpatients with DSM-IV psychotic depression (60 ). Subjects received
either 300 mg of fluvoxamine or 300 mg of venlafaxine. 79% of the
fluvoxamine group (n=11) and 58% of the venlafaxine (n=7) showed
response with a reduction in HAM-D-21 score to ≤ 8 and DDRS score of
0. No statistically significant difference was found between the two drugs
(p=0.40). Limitations to the study included small sample size, lack of
placebo control, and enrollment of 6 bipolar patients.

Kantrowitz and colleagues examined the risk for psychosis exacerbation
with TCA and serotonergic antidepressant monotherapy in a systemic
review on psychotic depression ( 63 ). Of the 20 studies reviewed, patients
assigned to a tricyclic antidepressant were more likely to experience
psychosis exacerbation (8/78) than patients on serotonergic
antidepressants (1/93), p=0.01. 6/6 patients treated with MAOIs
experienced psychosis exacerbation.

In conclusion, there may be some efficacy for SSRI or venlafaxine
monotherapy, but the evidence appears slightly stronger for TCA
monotherapy. However, TCAs have the previously noted safety issues and
there may also be some increased risk of psychosis exacerbation with
TCA monotherapy. The strongest evidence supports initial use of
combination therapy with an antidepressant and an antipsychotic, if ECT
is not used.

FINAL COMMENTS
This update to the 2008 PAPHSS algorithm further refines the previous
analysis of the available evidence for pharmacological treatment of
psychotic depression. However, the validity of the conclusions are limited
by the quality and quantity of studies and evidence available. Head-to-
head prospective trials in psychotic depression are still relatively few in
number. Yet, the alternative to relying as best as possible on this evidence-
base would be to make decisions solely on the individual practitioner’s
clinical experience. This can be an unreliable basis for decision-making (
64 ). Andreescu and colleagues in 2007 found that only 57% of 100
patients with psychotic depression received at least one combination of an
antidepressant and an antipsychotic, and only 5% received a full dose of
the antipsychotic ( 65 ). Mulsant and colleagues showed similar results in
1997, when 4% of 53 patients received adequate combination therapy ( 66
). Therefore, this algorithm update hopes to inform clinicians about the
evidence available for the psychopharmacology of psychotic depression.
It organizes that evidence in a systematic manner, but it is flexible enough
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in its recommendations to leave ample opportunity to add individual
judgment based on clinical experience.
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I

UPDATE
PSYCHOTIC DEPRESSION ALGORITHM

n the seven years since the publication of the last version of this algorithm,
the recommendations and flowchart remain the same. There have been no

new studies that seem to change the overall sequences of the nodes. However,
there have been some studies adding support to what was proposed in the 2012
algorithm.

The importance of correctly diagnosing and treating psychotic depression in
the most evidence-supported way was reinforced by a recent meta-analysis of
20 relevant studies finding the rate of suicide attempts is more than double the
rate in nonpsychotic depressed patients ( 1 ). This was true in all age groups,
and was not associated with any particular features of the episodes, such as
severity, presence or absence of hallucinations, cognitive dysfunction, or
physical or psychiatric comorbidity. Completed suicide was also greater in the
psychotic depression group, with an odds ratio of 1.7 (if an outlying large study
was excluded) ( 2 ).

NODE 2B: FIRST-LINE TREATMENT WITH A
COMBINATION OF AN SSRI ANTIDEPRESSANT AND AN
ANTIPSYCHOTIC
At this node, the authors considered the evidence supporting the combination of
a selective serotonin reuptake inhibitor (SSRI) as the antidepressant, and an
antipsychotic. The evidence with different antipsychotics was reviewed. In the
STOP-PD study, sertraline was the SSRI and olanzapine was the antipsychotic,
and this combination was compared with olanzapine alone ( 3 ). Consistent
with other studies of antidepressant/antipsychotic combinations, the remission
rate on the combination was superior to antipsychotic monotherapy, with an
odds ratio (OR) of 1.3. A new study called STOP-PD II was published in 2019
( 4 ). This new trial was sponsored by the National Institute of Mental Health,
whereas STOP-PD was sponsored by the manufacturer of olanzapine, which
explains the selection of this particularly side-effect prone second-generation
antipsychotic (SGA) and the design of the study which focused on finding how
effective olanzapine could be as a monotherapy. In STOP-PD II, the purpose
was to see if patients remitting on the combination of sertraline and olanzapine
could be maintained on the antidepressant alone without the olanzapine versus
staying on the combination, for 9 months.

In STOP-PD II, 269 subjects (mostly inpatients, aged 18–85) were recruited
from 4 centers and treated open-label with sertraline (150–200 mg) plus
olanzapine (15–20 mg). Those who were remitted or near-remitted for 8 weeks
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were randomized to stay on their combination or have their olanzapine tapered
off over 4 weeks using identical-appearing placebos. The relapse rate on the
combination was 20% compared with 55% on the sertraline plus placebo,
which was an impressive number-needed-to-treat of 2.8. Almost all of the
relapses occurred within the first 2 months. On the downside for the
combination, patients gained an additional (mean of) 6 lb on olanzapine versus
3 lb on placebo. Patients had already gained a mean of 12 lb in the open-label
phase involving the olanzapine. This study adds strong support for the
algorithm’s recommendation of using a combination of an antipsychotic and an
antidepressant for psychotic depression, and further suggests it should be
continued for at least 4 months before any thought of trying to taper off the
antipsychotic.

An editorial advises that clinicians consider using a less hazardous SGA than
olanzapine, for example aripiprazole ( 5 ), even though the quantity of evidence
available from studies is greatest with olanzapine. The use of another SGA
might reduce the incentive to taper and eliminate the antipsychotic beyond 4
months. This was also the suggestion in the 2012 algorithm. If the patient had
suicidal ideation when depressed, one should be particularly reluctant to
remove the antipsychotic. The editorial author also points out that patients with
hallucinations were excluded from STOP-PD II, though they are allowed in the
DSM-IV and -V criteria for psychotic depression; this slightly reduces the
applicability of the results.

The study did not include bipolar depressed patients, and the treatment
approach should be different. The editorial suggests that lithium can be just as
effective as antipsychotics for such patients (5 ). See the chapter in this book on
the algorithm for bipolar depression, which is in accord with that view.
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The Psychopharmacology Algorithm Project at the
Harvard South Shore Program: An Update on
Schizophrenia
David N. Osser, MD, Mohsen Jalali Roudsari, MD, and Theo Manschreck,
MD

This article is an update of the algorithm for schizophrenia from the Psychopharmacology
Algorithm Project at the Harvard South Shore Program. A literature review was conducted
focusing on new data since the last published version (1999–2001). The first-line treatment
recommendation for new-onset schizophrenia is with amisulpride, aripiprazole,
risperidone, or ziprasidone for four to six weeks. In some settings the trial could be shorter,
considering that evidence of clear improvement with antipsychotics usually occurs within
the first two weeks. If the trial of the first antipsychotic cannot be completed due to
intolerance, try another until one of the four is tolerated and given an adequate trial. There
should be evidence of bioavailability. If the response to this adequate trial is
unsatisfactory, try a second monotherapy. If the response to this second adequate trial is
also unsatisfactory, and if at least one of the first two trials was with risperidone,
olanzapine, or a first-generation (typical) antipsychotic, then clozapine is recommended
for the third trial. If neither trial was with any these three options, a third trial prior to
clozapine should occur, using one of those three. If the response to monotherapy with
clozapine (with dose adjusted by using plasma levels) is unsatisfactory, consider adding
risperidone, lamotrigine, or ECT. Beyond that point, there is little solid evidence to support
further psychopharmacological treatment choices, though we do review possible options.

Keywords: algorithms, antipsychotics, psychopharmacology, schizophrenia

he evolution of clinical therapeutics in schizophrenia challenges clinicians to
remain current and evidence based in their psychopharmacological practices. New

medicines have been added to the array of available antipsychotic drugs, and the
older medications have been the subject of new studies and meta-analyses of their
comparative efficacy and safety. Heightened awareness of side effects associated
with long-term administration of medications suggests an increased need for advance
planning for individuals at risk for a shortened life span from these complications.
Also, there is increasing evidence that integrative approaches, utilizing psychosocial
and cognitive-behavioral techniques to augment drug treatment, hold promise to
produce better outcomes. For example, psychoeducation interventions, cognitive-
behavioral therapy, and, more recently, cognitive-rehabilitation 1 protocols have
demonstrated significant advances in helping patients. However, success with
nonpharmacological strategies relies fundamentally on the effectiveness and
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tolerability of medication treatment. Psychiatrists consequently need to have both
broad knowledge about adjunctive and supplemental therapeutics and expertise
concerning the complex issues of drug treatment.

In this article, we present a newly updated algorithm to guide clinicians in the
pharmacological dimension of care for patients with schizophrenia. This version is
part of our ongoing series of revisions of a schizophrenia psychopharmacology
algorithm, first published in 1988. 2 – 7 It has also been influenced by the
schizophrenia algorithm of the International Psychopharmacology Algorithm Project
(2005–06, at www.ipap.org ), for which one of the authors (DNO) was a co-chair.
We have integrated newer, more extensive evidence with these earlier efforts, but the
present algorithm differs substantially in focus, design, and complexity from its
predecessors. It is intended to stand alone as an interpretation of that evidence and
does not require reference to previous versions.

METHODS
This algorithm is one of several being developed by the Psychopharmacology
Algorithm Project at the Harvard South Shore Program (PAPHSS). The latest
methods have been described in recent PAPHSS publications. 8 – 11 Literature
searches were conducted using PubMed and other databases, focusing on new
randomized, controlled trials (RCTs) published since the last version about ten years
ago. We also examined systematic reviews of pertinent clinical issues as well as
other published guidelines and algorithms. This algorithm begins with an approach
to newly diagnosed individuals with schizophrenia and then suggests strategies to
counter unsatisfactory treatment responses. The primary target of interest for the
algorithm is positive symptoms, although we discuss management of persistent
negative, cognitive, and other symptoms. For each decision point or node, we specify
strategies that appear to accord with the best evidence. Since schizophrenia is a
chronic illness, and patients are likely to require medications indefinitely,
recommendations prioritize use of medications with demonstrated effectiveness but
also those with the most acceptable long-term side effects. The authors favored
putting greater emphasis on choice of an antipsychotic with a milder long-term side-
effect profile for the first antipsychotic trial. Thereafter, for the next trial and those
beyond, we placed greater emphasis on efficacy (while still heightening awareness of
the toxicities of some of those agents).

All hierarchical and other clinical recommendations are the result of full
agreement by the three authors. In addition, the peer review process that followed
submission of this article was an important part of the validation assessment for this
algorithm (and other PAPHSS algorithms): if the reasoning, based on the evidence
interpretations provided, was plausible to all reviewers, then it was retained. When
there were differences of opinion on any particular issue, adjustments were made or
further exploration of relevant evidence was done until consensus was achieved or
the authors could present a stronger argument in support of their position.

http://www.ipap.org/
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The algorithm is built around questions that might be asked by a
psychopharmacology consultant equipped with knowledge of the evidence base. The
consultant responds to questions either with another question or with an appraisal of
evidence pertinent to the optimal treatment of the clinical scenario at hand. Then,
recommendations are made that are derived from this appraisal.

FLOWCHART OF THE ALGORITHM
The algorithm appears in Figure 1 . Each numbered node reflects a decision point in
treatment. The questions and rationale for recommendations at each node will be
presented below .



193

Figure 1. Flowchart for the algorithm for schizophrenia. ECT, electroconvulsive therapy;
FGA, first-generation antipsychotic; O3FA, omega-3 fatty acid; SGA, second-generation
antipsychotic.

At the threshold, accurate diagnosis is essential for the application of evidence-
based psychopharmacology. Characterization of possible comorbid conditions is also
critical, including both medical and psychiatric diseases. 12 , 13 The presence of these
comorbidities may influence response to medication and may alter treatment
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selection in the algorithm. Table 1 summarizes common comorbid considerations in
patients with schizophrenia and how they may influence the algorithm.

Table 1 | Comorbidity and Other Features in Schizophrenia, and How They
Affect the Algorithm

Comorbid
conditions

Evidence considerations Recommendations

Suicidality 14 - 16 Clozapine reduced suicidal
symptoms and behavior more than
olanzapine in the InterSePT study.

Benzodiazepine use was
associated with increased
mortality from suicide in
schizophrenia.

For schizophrenia patients with
active suicidal thoughts or
behaviors, consider clozapine
earlier (e.g., at Node 2) even if the
patient is not treatment resistant.

Avoid benzodiazepines.

Hostile,
aggressive
behavior 17 - 19

Clozapine was more effective for
improving aggressive behavior
than olanzapine, risperidone, and
haloperidol.

Olanzapine seems to be the next
best.

Consider clozapine for persistent
hostility and violent behavior
even if the patient is not treatment
resistant.

The small early-efficacy
advantage for olanzapine over the
others must be weighed against its
longterm adverse effects.

Agitation
requiring rapid
management 20 -
25

IM lorazepam, IM haloperidol,
and IM SGAs are superior to
placebo in controlling agitation in
schizophrenia.

Combination of lorazepam and
haloperidol seemed more
beneficial than either haloperidol
or lorazepam alone.

IM SGAs have a significantly
lower risk of acute EPS compared
to haloperidol when used without
lorazepam or antiparkinson
agents. However, this risk
difference becomes insignificant
when adding an anticholinergic
agent or lorazepam. Note: patients
prefer oral agents.

IM haloperidol plus lorazepam is
still the treatment of choice for
efficacy and for rapid, cost-
effective treatment of severe
agitation in schizophrenia.

Oral PRN antipsychotics are often
used but are usually unnecessary
for less severe agitation. 26
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Comorbid
conditions

Evidence considerations Recommendations

Secondary
negative
symptoms (i.e.,
due to underlying
causes such as
positive
symptoms, EPS,
or depression) 27

FGAs and SGAs vary in their
ability to cause secondary
negative symptoms. 28

Treat positive symptoms (e.g.,
paranoia producing asocial
behavior) with standard
algorithm.

Treat EPS with appropriate
agents, or change to antipsychotic
with lower EPS risk.

Manage sedation by eliminating,
if possible, unnecessary sedatives.

Primary negative
symptoms (i.e.,
“deficit”
symptoms,
including
enduring decrease
in motivation,
decreased
affective intensity
and emotional
range, and
paucity of
communication)2

7

Primary negative symptoms
respond poorly to all
antipsychotics, even clozapine. 29

The evidence base suggests some
efficacy for adding
antidepressants in some patients.
30 ’ 31

Possible experimental treatments
for primary negative symptoms
include memantine, d-serine,
sarcosine, selegiline, 32

dehydroepiandrosterone, 33

ginkgo biloba, and minocycline.
35

Might try adding SSRI,
mirtazapine, trazodone, or
fluvoxamine to FGAs or
risperidone; efficacy even less
clear for these additions to other
SGAs, including clozapine.

Use caution if combining
clozapine with fluvoxamine,
fluoxetine, or paroxetine, due to
pharmacokinetic interactions.

Citalopram increases clozapine
levels and prolongs QTc at doses
above 40 mg daily, as noted in
package insert warnings.
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Comorbid
conditions

Evidence considerations Recommendations

Major depression
36 - 38

Overall, the literature is limited.

Several studies found no efficacy
for adding antidepressants to
FGAs.

Older studies did find
improvement in depression in
patients with “post-psychotic
depression” who received a
tricyclic added to ongoing
treatment. Imipramine showed a
positive effect versus placebo in a
maintenance trial.

SGAs may be more effective than
classical neuroleptics in treating
comorbid depression. 39

FGAs may cause more secondary
depressive and negative
symptoms.

First, ensure antipsychotic
compliance and dose
optimization.

Treat post-psychotic depression
with an antidepressant. Consider a
tricyclic if an SSRI fails. Consider
pharmacokinetic and
pharmacodynamic interactions if
antidepressants are added.

An SSRI may be effective in
mildly depressed older patients
with chronic illness. 40



197

Comorbid
conditions

Evidence considerations Recommendations

Treatment of
women of child-
bearing potential
41 - 52

Although the safety of
antipsychotics in pregnancy has
not been clearly established (due
to many limitations in the
studies), the wide use of FGAs
over several decades suggests that
teratogenic risks are small.

Both FGAs and SGAs seem to be
associated with an increased risk
of perinatal complications. Some
FGAs are associated with
neonatal dyskinesias or neonatal
jaundice. The SGAs that cause
weight gain appear to increase
risk of gestational metabolic
complications, including diabetes
and babies large for gestational
age.

Olanzapine may be associated
with low and high birth weight
and with a small risk of
malformations, including hip
dysplasia, meningocele,
ankyloblepharon, and neural tube
defects.

Clozapine may be associated with
increased risk of neonatal seizures
but seems to show no increased
risk of congenital malformations.
The FDA has given it a B rating
for pregnancy safety.

Prescribe as few drugs as
possible. Use the lowest effective
dose of the drugs with lowest risk.

During the first trimester of
pregnanacy, try to avoid all drugs.

Adjust doses as pregnancy
progresses: blood volume expands
30% in third trimester; plasma
level monitoring is helpful.

FGAs may still be preferred over
SGAs in pregnancy; however,
when pregnancy occurs during
antipsychotic treatment, it is
usually best to continue the
existing therapy to avoid exposure
to multiple agents.

Consider the risk of relapse or
withdrawal when switching
medications or changing doses.

Anticholinergic drugs should not
be prescribed to pregnant women
except for acute, short-term needs.

Depot antipsychotics should not
be routinely used in pregnancy, as
infants may show extrapyramidal
symptoms for several months.
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Comorbid
conditions

Evidence considerations Recommendations

Active substance
abuse or
dependence 53 -
55

Substance abuse or dependence
occurs in approximately
50%-70% of patients with
schizophrenia.

Active substance abuse is
associated with poorer outcome
with antipsychotic treatment.

Tobacco-dependence rates may be
as high as 90%; this addiction
increases risk of cardiac death in
schizophrenia patients 12-fold.

The hydrocarbons in tobacco
smoke (but not the nicotine)
induce metabolism of clozapine
(strongly) and olanzapine at the
P450 1A2 enzyme. 56

Benzodiazepines are associated
with higher risk for mortality in
schizophrenia.16

Almost no studies of medication
use have been done in patients
actively using substances other
than tobacco; hence, this
algorithm may not be applicable
to them. Treatment of the
substance misuse, insofar as
possible, is therefore a high
priority.

Clozapine levels must be
monitored when smokers start or
stop smoking.

Naltrexone may be helpful for
alcohol-abusing schizophrenia
patients. 57

Bupropion is effective for
smoking cessation, 58 as is
varenicline. 59

Avoid benzodiazepines.

Cardiac disease or
presence of QTc-
prolonging drugs
60

In a meta-analysis of 15 studies
comparing six SGAs for their
effect on QTc prolongation, only
aripiprazole had significantly less
effect than other antipsychotics.

A seventh SGA, quetiapine, had
five relevant studies, but the
manufacturer refused to provide
authors with QTc data. In 2011,
however, the quetiapine package
insert was amended with new QTc
prolongation warnings and
requirements for monitoring.

FGAs—especially thioridazine,
pimozide, and parenteral
haloperidol—also prolong QTc.

Consider aripiprazole as the
antipsychotic to use in these
patients.
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Comorbid
conditions

Evidence considerations Recommendations

Older patients 61 Elderly patients with
schizophrenia have greater risk of
EPS, metabolic syndrome, and
tardive dyskinesia (from FGAs).

Antipsychotics probably increase
cerebrovascular events in this age
group, especially if there is
comorbid dementia or a history of
stroke.

Use antipsychotics with great
caution and close monitoring,
especially if there is comorbid
dementia.

Behavioral symptoms and mild
depression may respond to
addition of an SSRI.40 , 62

EPS, extrapyramidal side effects; FGA, first-generation antipsychotic; IM, intramuscular; SGA, second-
generation antipsychotic; SSRI, selective serotonin reuptake inhibitor.

NODE 1: FIRST EPISODE/FIRST TRIAL
Having reviewed these preliminary considerations related to diagnosis and
comorbidity, we turn to an analysis of the evidence base for selecting the initial
antipsychotic for the patient with new-onset schizophrenia.

Crossley and colleagues 63 performed a meta-analysis of 15 RCTs comparing first-
generation, or typical, antipsychotics (FGAs) and second-generation, or atypical,
antipsychotics (SGAs) in early psychosis and found no differences in acute efficacy.
In comparison to FGAs, however, SGAs appear to show greater long-term
advantages, such as increased time to relapse, better treatment retention, and greater
probability of staying in remission. 64 – 68 Four studies in first-episode patients
suggest that FGAs are less effective than SGAs in preventing a second episode. 69

SGAs also have a lower incidence of drug-induced movement disorders and tardive
dyskinesia.64 , 65 , 68 , 70 – 73 FGAs are associated with higher use of adjunctive
anticholinergic medications in these studies, which present an increased risk of
adverse cognitive and peripheral anticholinergic effects. 74 While helping with the
secondary negative symptoms due to extrapyramidal side effects, anticholinergics
may also blunt the antipsychotic effect of FGAs on positive symptoms. 75 Even very
low doses of haloperidol (1.7 mg) in first-episode patients were associated with a
high incidence of tardive dyskinesia at one year (12%). 76 Not all studies confirm
this risk difference between FGAs and SGAs, 77 however, and earlier studies,
reviewed by Correll and colleagues in 2004, 71 may have been flawed by the use of
high doses of haloperidol or by biases in study design associated with industry
sponsorship. Nevertheless, given the direction of the preponderance of data cited
above, we favor SGAs over FGAs for first-line, Node 1 use in this algorithm.
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Some differences among SGAs influence their selection for use in first-onset
patients. We focus on differences in side effects and ability to prevent future
episodes. Both are important considerations in view of the long-term nature of this
illness and the need to minimize both the serious medical morbidity from long-term
use and the harm caused by exacerbations and relapses. Unfortunately, no SGAs are
optimal in both respects. Four SGAs, on balance, appear slightly more advantageous,
at least if properly dosed and monitored: amisulpride, aripiprazole, risperidone, and
ziprasidone.63 , 68 , 78 , 79 We will explain the reasoning supporting these choices and
the problems with other options.

It is proposed, in agreement with others, 80 that olanzapine not be used for first-
episode patients. Olanzapine, compared to other antipsychotics, is associated with
much greater weight gain and other metabolic side effects in these patients.68 , 78 , 79 ,
81 Weight gain is almost twice as high as with quetiapine and risperidone,78 which
are considered to have intermediate risk for weight gain. The risks of glucose
dysregulation and insulin resistance are also high with olanzapine—and occur early
even in the absence of weight gain—placing the patient at risk for diabetes. 82

Risperidone is associated with less change in serum triglycerides and HDL
cholesterol level than olanzapine and quetiapine.78 In the open-label European First-
Episode Schizophrenia Trial, Kahn and colleagues68 reported, regarding glucose
regulation, that amisulpride, haloperidol, olanzapine, quetiapine, and ziprasidone can
all disturb fasting glucose status in first-episode patients. Nevertheless, there were
significant differences in weight gain. After one year of treatment, ziprasidone was
associated with a mean weight gain of 10 pounds, compared to 16 pounds for
haloperidol, 21 for amisulpride, 23 for quetiapine, and 31 for olanzapine (p < .0001).
In two other RCTs with first-episode patients, olanzapine produced significantly
more metabolic problems than haloperidol. 67 , 83

Quetiapine induces fewer movement disorders than other SGAs (especially
compared to olanzapine, risperidone, and ziprasidone). It also induces less prolactin
elevation than risperidone. It is associated, however, with higher weight gain and
associated problems than risperidone and ziprasidone: in the CAFE study of early
psychosis, 50% of patients on quetiapine experienced more than 7% increase in body
weight at one year, second only to olanzapine with 80% of patients. 84 A recent
concern is noted in a new package insert warning for quetiapine in July 2011
regarding QTc elevation; it suggests that the product should not be combined with a
list of 12 specified medications. The list should also include citalopram because it
has a similar QTc warning issued in September 2011. In an analysis of the evidence
base on different antipsychotics time to rehospitalization or relapse after initiations,
quetiapine seemed the least likely, or among the least, to maintain patients in an
improved state. 85 For example, in an open-label, four-year maintenance study of 674
patients who had responded to quetiapine in several acute treatment protocols, 92%
discontinued from all causes, most of them within three months. 86 Almost half of
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the withdrawals were due to lack of efficacy. For these reasons (side effects, poor
maintenance effectiveness), quetiapine should not be among the recommended Node
1 antipsychotics.

The recommended list includes risperidone . As will be discussed in Node 2, it
may be one of the more effective antipsychotics in patients having acute
exacerbations of recurrent illness, 87 , 88 and it is also one that may have a relatively
rapid effect in the inpatient setting.7 In a study of patients having first exposure to an
SGA in an eight-week RCT, risperidone was not different from olanzapine and was
superior to quetiapine. 89 Side-effect issues include higher risk than olanzapine,
quetiapine, ziprasidone, and even low-dose haloperidol of inducing prolactin
elevation in first-episode psychosis. 66 , 78 Prolactin elevation is one of several
factors associated with (but it may not be a cause of) sexual dysfunction in males, 90 ,
91 and it causes menstrual dysfunction, gynecomastia, galactorrhea, and increases
risk of osteoporosis.90 , 91 Sexual dysfunction and loss of libido occurred in patients
with higher levels of pathology and in association with most antipsychotics in the
European First-Episode Schizophrenia Trial.90 , 91 Investigation into these problems
in this patient group could include evaluation for hypogonadism, which can be a
consequence of hyperprolactinemia. When present, and if the risk of relapse from
switching to a different antipsychotic is considered unacceptable, testosterone
replacement could be helpful. 92 Extrapyramidal side effects are greater with
risperidone than other SGAs, especially if excessive doses are used (e.g., over 2 mg
in a first-onset patient, or over 4 mg in a patient with previous exposure to
antipsychotics with strong D2 receptor-blocking properties). In summary, risperidone
is highly effective but has important side effects. However, long-term risperidone
side effects may be more easily managed or are generally not as serious as those of
olanzapine or quetiapine.

Limited data are available concerning aripiprazole in first-episode patients.
Komossa and colleagues, 93 in a systematic review comparing aripiprazole and other
antipsychotics for schizophrenia, reported that aripiprazole may be less effective than
olanzapine but more tolerable in terms of metabolic effects and sedation. Though
aripiprazole is associated with little weight gain in chronic schizophrenia patients, its
use in children and adolescents who have not previously been exposed to
antipsychotics is associated with considerable weight gain. 94 In a study by Correll
and colleagues,94 after a median of 11 weeks, youths aged 4 to 19 with various
diagnoses gained a mean of 10 pounds on aripiprazole, though that was less than the
12 pounds on risperidone, 13 pounds on quetiapine, and 19 pounds on olanzapine.
No evidence indicates any difference in efficacy for aripipazole compared to
risperidone, but the former has a more favorable profile in terms of dystonia, lipid
and prolactin increases, and QTc prolongation. Aripiprazole is the safest SGA with
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respect to QTc prolongation,60 which may be one of the long-term risk factors for
sudden cardiac death with antipsychotics. 95

In a Cochrane systematic review, Komossa and colleagues 96 reported that
ziprasidone may be slightly less efficacious than amisulpride, olanzapine, and
risperidone. It was also more likely to be discontinued than olanzapine and
risperidone. In a recent double-blind study by Grootens and colleagues in patients
with recent-onset schizophrenia, 97 however, it was found that ziprasidone and
olanzapine have comparable therapeutic efficacy but that they differ in their side-
effect profiles. Ziprasidone was associated with lower levels of triglycerides,
cholesterol, and transaminases, whereas these parameters increased in the olanzapine
group. Other studies support the finding that ziprasidone has probably the lowest
tendency of any SGA to induce weight gain and associated metabolic problems such
as triglyceride increase.68 However, ziprasidone prolongs QTc to a greater extent
than haloperidol, olanzapine, quetiapine, and risperidone, 98 although the evidence is
not uniform. Ziprasidone needs to be administered at 80 mg twice daily with a 500
kcal meal to ensure optimal, reliable bioavailability. 99 Suboptimal dosing protocols
in older studies and in usual clinical practice may account for some of the relatively
poor effectiveness outcomes with ziprasidone.

Komossa and colleagues, 100 in another Cochrane review, compared amisulpride
(not available in the United States) to olanzapine, risperidone, and ziprasidone in
treating schizophrenia. They found that amisulpride was similar in effectiveness to
olanzapine and risperidone and more effective than ziprasidone. Amisulpride
induced less weight gain than risperidone and olanzapine, and less of an increase in
glucose than olanzapine. No difference in cardiac effects and extrapyramidal
symptoms was found with amisulpride compared to olanzapine, risperidone, and
ziprasidone. In the European First-Episode Schizophrenia Trial, amisulpride was
second in effectiveness only to olanzapine in the primary outcome measure of all-
cause discontinuation rate at one year.68 Olanzapine had a 33% discontinuation rate,
whereas it was 40% with amisulpride, 45% with ziprasidone, 53% with quetiapine,
and 63% with haloperidol. All SGAs were significantly better than haloperidol.

Some newer antipsychotics, though not included in our Node 1 recommended list,
should be discussed. Iloperidone 101 has recently been approved for treating acute
schizophrenia in adult patients. Although iloperidone has a low incidence of
extrapyramidal symptoms, it is associated with more weight gain than risperidone.
Additionally, there are concerns with QTc prolongation that appears to be dose-
related and similar to those associated with ziprasidone. Twice-daily administration
may be a disadvantage for some patients. Studies are needed with first-episode
psychotic patients and to compare iloperidone to other SGAs.

Asenapine is a new antipsychotic, approved in 2009, for sublingual administration
at a recommended dose of 5 mg twice daily. 102 The unusual mode of administration
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and the lack of data in first-episode patients render it inappropriate for Node 1 (see
also the discussion in Node 2).

Lurasidone 103 is a new atypical antipsychotic that was approved in the United
States for treatment of schizophrenia in October 2010. It may be as effective as
aripiprazole, quetiapine, and ziprasidone in treating schizophrenia but seems less
effective than olanzapine. 104 , 105 Lurasidone has a relatively well-tolerated side-
effect profile with low liability for extrapyramidal symptoms, no significant QTc
prolongation, once-daily administration (with 350 kcal of food, optimally at
mealtime), and a benign metabolic profile (weight, lipids, and glucose). Lurasidone
may be more beneficial than ziprasidone for treating cognitive deficits, 120 but
comparison with other antipsychotics has not been reported. 106 Lurasidone may
have the potential to replace ziprasidone on our preferred list for Node 1, but more
research and clinical experience are needed to be more confident about where to
position it in the algorithm. No studies in first-onset patients have been reported.

As for the dosing of antipsychotics in first-episode patients, the use of lower-than-
usual doses is especially important to reduce the incidence and severity of adverse
effects and to improve treatment acceptability. 107 – 110 Since antipsychotic side
effects can have a lasting negative impact on attitudes toward antipsychotic treatment
and adherence, efforts to minimize them are especially important. 111 For example,
risperidone provided no greater antipsychotic benefits at doses of 4 mg or higher in
first-onset patients but was associated with more neurocognitive side effects and
motor impairment.107 , 109 , 110 An exception to this suggestion for lower-than-usual
dosing is quetiapine, which is not effective in first-onset patients when used in doses
lower than those used in multiepisode schizophrenia.78

Summary: Node 1 Recommendations
For selection of antipsychotics as first-line treatment for first-episode schizophrenia
—taking into account short- and long-term efficacy, side effects, and tolerability—
amisulpride, aripiprazole, risperidone, and ziprasidone can be selected as the best
first choices. However, if minimizing risk for weight gain is a strong priority, it may
be reasonable to consider ziprasidone first, even though no head-to-head
comparisons have been reported in this population. Because of its high long-term
safety risks, olanzapine is not recommended as a Node 1 treatment. Quetiapine also
presents significant problems with weight gain and metabolic side effects, and has
the poorest record for maintenance treatment. For these reasons we also do not
recommend quetiapine as a Node 1 treatment.

We do not encourage the use of FGAs as first-line treatment, because of the risk of
movement disorders and tardive dyskinesia,80 and because of inferior results
compared to SGAs in preventing a second episode.69

Node 1a: Intolerance or Inadequate Trial of a Node 1 Antipsychotic?
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Before considering a patient a poor responder and moving on to Node 2, it is
important to determine whether the Node 1 antipsychotic has been given an adequate
trial. A four- to six-week trial on an adequate antipsychotic dose represents a
reasonable trial for most patients. Leucht and colleagues 112 found that for
multiepisode patients, if the patient does not achieve a 25% reduction in symptoms
in the first two weeks, outcome is likely to be poor at four weeks. Gallego and
colleagues, 113 however, found that in first-episode patients, early symptom response
was not a good predictor and that more time is often needed for an adequate trial. In
this study of 112 subjects, 40% responded by week 8, and 65% by week 16.113

As for adequate dosing, FGAs can be in the range of 300–1000 mg
chlorpromazine equivalents,80 and suggested doses of SGAs can be 2–6 mg for
risperidone, 114 10–20 mg for olanzapine 115 (though perhaps preferably, at least 16
mg), 116 10–15 mg of aripiprazole,116 300–750 mg for quetiapine,80 and 160 mg for
ziprasidone 117 (80 mg twice daily with a 500 kcal meal).99

When response is unsatisfactory—despite having optimized the dose (as allowed
by side effects) and duration of trial, considered reports of adherence by patient and
caretakers, and assessed for the presence of any known enzyme inducers or
substance abuse—consider checking the antipsychotic plasma concentration.
Aripiprazole, clozapine, haloperidol, olanzapine, and ziprasidone are among the
antipsychotics with available assays.52 In the absence of side effects, and if the
plasma level is well below the range seen in patients on typical doses, suspect poor
adherence or rapid metabolism. If the patient reports severe side effects that are not
objectively apparent, a plasma level will help in assessing whether those are a
somatization or nocebo effect. At times, unusual objectively observed side effects are
worth evaluating with a plasma level: a low or zero level will suggest they are
caused by something else.

Aripiprazole plasma level data are especially useful, with a suggested optimal
range between 150 and 210 ng/ml. 118 Growing evidence suggests that the range for
olanzapine is 20–40 ng/ml, with no greater benefit and significant toxicity associated
with levels above 80 ng/ml. 119 , 120 Other possible ranges, less well delineated,
include amisulpride at 200–320 ng/ml 121 and risperidone at 20–60 ng/ml.52

Quetiapine levels are so variable that they do not seem useful at this time. 122

If the problem is determined to be nonadherence, and it is not due to intolerance of
side effects, consider using a long-acting injectable antipsychotic (LAI). In some
cases, the use of an LAI may be necessary to complete an adequate trial at Node 1.
The role of LAIs in managing schizophrenia has been investigated in new studies, to
which we now turn.

Poorly Adherent Patients: The Role of Long-Acting Injectable
Antipsychotics
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Nonadherence to medication is one of the major problems in treating patients with
schizophrenia, and LAIs are an intervention that has been thought to improve
adherence. It has been argued, however, that the data actually suggest that LAIs may
not be significantly superior to oral antipsychotics unless the patient is committed to
accepting this form of treatment. Supporting this assertion is the study by Olfson and
colleagues 123 of patients in the California Medicaid program. In this real-world,
observational study— which may have important external validity—2695 marginally
adherent patients were evaluated before, during, and after initiating treatment with
fluphenazine decanoate, haloperidol decanoate, or LAI risperidone microspheres.
The authors found that very few of these patients continued to take their LAI for six
months (haloperidol, 9.7%; fluphenazine, 5.4%; and risperidone 2.6%; p < .0001). It
was speculated that the particularly poor outcome with risperidone LAI may have
reflected formulary restrictions in some outpatient settings. Rosenheck and
colleagues, 124 however, also found disappointing results with LAI risperidone in
another observational study of 369 U.S. veterans with unstable schizophrenia or
schizoaffective disorder. Risperidone LAI was not superior to oral antipsychotics in
the rate of rehospitalization in this study. It was also associated with more
extrapyramidal effects and local injection-site pain.

Tiihonen and colleagues 125 examined the risk of rehospitalization and drug
discontinuation in schizophrenia patients from Finland who had been hospitalized for
the first time. They showed that the risk of rehospitalization for patients receiving
depot medications was about one-third of that for patients receiving oral
formulations of the same compounds (adjusted hazard ratio = 0.36; 95% confidence
interval [CI], 0.17–0.75). Their patient sample may have been relatively
unrepresentative, however, of more underresourced populations such as the U.S.
public sector patients in the Olfson and colleagues study.123 Leucht and colleagues
126 recently published a meta-analysis of controlled comparisons of LAIs and oral
formulations in more chronic populations and concluded that LAIs are better in
reducing relapse. Again, though, the patient samples in these mostly industry-
sponsored RCTs were free of major comorbidity, able to cooperate with complex
study procedures, and otherwise “clean” compared to the more difficult populations
in underfunded public programs.

There are currently six LAIs of FGAs in international use, including flupenthixol,
fluphenazine, haloperidol, perphenazine, pipotiazine, and zuclopenthixol. Among
SGAs, olanzapine, risperidone, and paliperidone have LAI formulations. We will
comment briefly on some pertinent issues regarding the use of some of these LAIs.

FGA LAIs might be expected to give rise to acute extrapyramidal symptoms,
tardive dyskinesia, and symptoms related to hyperprolactinemia. 127 , 128 The
frequency of movement disorders and tardive dyskinesia with FGA LAIs is similar
to that seen with oral FGAs. 129 Fluphenazine decanoate and haloperidol decanoate
may be associated with a relatively higher rate of movement disorders compared to
other LAIs, but perhaps with a lower risk of causing weight gain.128
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Risperidone LAI has some advantage over FGAs concerning risk of movement
disorders. However, it is associated with increased plasma prolactin similar to, albeit
somewhat lower in magnitude than, that seen with oral risperidone.128 Risperidone
LAI is affected by delayed release:128 it takes about 3–6 weeks from the first
injection of risperidone to produce a therapeutic plasma level.52 Though often
impractical, supplementation with oral risperidone during this crossover period
appears essential to get optimal results. 130 A recent RCT found that patients
stabilized on FGA LAIs had more treatment discontinuations when randomized to
six months of risperidone LAI (31%) compared to staying on their original FGA LAI
(10%). 131 Risperidone patients gained significantly more weight but had no
difference in new-onset extrapyramidal side effects.

Paliperidone palmitate is the LAI associated with paliperidone, the major active
metabolite of risperidone. It may be initiated with two weekly injections to achieve
therapeutic concentration rapidly, and unlike risperidone LAI, it does not require
supplementation with oral antipsychotics. Subsequent injections occur at four-week
intervals, an advantage over the two-week interval with risperidone LAI. The
tolerability and safety of paliperidone palmitate was generally similar to risperidone
LAI. 132 , 133

LAI olanzapine is similar to oral olanzapine both in effectiveness and in adverse
effects,128 , 129 , 134 with the exception of a new side effect: post-injection
delirium/sedation syndrome (incidence = 1.4% of patients treated), which involves
sedation, confusion, dizziness, dysarthria, somnolence, and possible
unconsciousness.128 , 134 , 135 This syndrome results from occasional inadvertent
intravascular injection of olanzapine. Patients must be observed for three hours after
each injection, and medical referral must be immediately available. All patients have
recovered, but some have required up to three days of hospitalization.

In conclusion, LAIs may not have a marked benefit over oral medications,
especially in chronically ill, poorly-compliant patients. We do not recommend their
routine use in the algorithm, but they may have a role in evaluating acute
antipsychotic efficacy if poor results are clearly due to nonadherence. Evidence does
suggest that their initiation early in the course of schizophrenia in relatively
cooperative patients may improve long-term outcome.125 This effect may be due to
their prevention of covert nonadherence.127 When presenting treatment options for
the first or second antipsychotic trial to the patient, we think it reasonable to include
a discussion of the LAIs as an approach that could reduce early rehospitalization and
relapse. LAIs should be discussed in a way that tries to overcome the stigma
associated with the idea of receiving medication by injection. Before recommending
and selecting an LAI, however, it is also important to be aware of any systems-
related barriers that may impede follow-up care with LAIs. 136 Community care
systems will vary in the availability of nurses to give injections and of funding and
reliable monitoring processes.
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If an LAI is chosen, haloperidol decanoate and paliperidone palmitate are
advantageous because of their four-week periods of effectiveness.123 , 125 Cost
considerations strongly favor the former option at this time. The least effective
appears to be risperidone LAI, perhaps because of its delayed release.

Additional Issues for the Node 1 Trial
Some clinicians might consider raising doses above the recommended ranges when
patients fail to respond well to usual doses at Node 1 despite adequate time and
blood levels sufficient to demonstrate bioavailability. No significant clinical
evidence, however, supports this strategy.80 Higher doses are not associated with
greater improvement with aripiprazole, quetiapine, risperidone, or olanzapine, and
they often result in increased side effects.114 , 119 , 137 , 138 Administering a different
antipsychotic is a preferable approach.

Intolerance of the side effects of the antipsychotic can cause poor adherence and
early discontinuation.52 If the patient discontinues a trial prematurely despite dosage
adjustment or other management strategies (e.g., changing the time of dosing, or
stopping or reducing other medications that may be contributing to the side effect),
then Node 1 has not been completed, and another trial should occur with one of the
recommended agents.

Akathisia is an antipsychotic-induced adverse effect that particularly affects
adherence. The first adjustment should be to reduce the dose if possible. If that fails,
it seems reasonable to try to treat the akathisia. 139 See Text Box 1 for a review of
treatment options. It should be noted, however, that akathisia was found to be a
predictor of, or marker for, patients who will have poor outcome from FGA therapy
despite usual treatment efforts. 140 It is unclear if the same is true with akathisia from
SGAs.

Text Box 1 | Antipsychotic-Induced Akathisia in Schizophrenia

Evidence Considerations Recommendations

Akathisia is a feeling of discomfort, often a tingling
sensation, especially in the legs, relieved somewhat by
motor activity. 141

At its extreme, it may precipitate aggressive, violent,
and suicidal behaviors. 142 , 143

To diagnose, ask patient to cease moving and to
describe subjective sensations, if any. Differentiate
psychotic agitation, anxiety, drug withdrawal
syndromes, some neurological disorders, or tardive
dyskinesia. 144 Akathisia can be misdiagnosed as
psychotic agitation, which may lead to an

Start with smaller dose, and
increase the dose gradually,
particularly in drug-naive
patients.139 Consider beta-
adrenergic antagonists139 , 148 —
for example, propranolol.

Consider benzodiazepines139 —for
example, clonazepam, lorazepam,
or diazepam (especially if
associated with anxiety).
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inappropriate increase in antipsychotic therapy.144 ,
145

Akathisia has been found to occur at antipsychotic
doses that produce full occupancy of striatal D2
receptors. 146 However, this full occupancy has no
mechanistic implications for akathisia; other
neurotransmitter systems (norepinephrine, serotonin)
likely contribute to its pathophysiology. 147 - 149

The development of akathisia may be a possible
predictor of an unsatisfactory response to a
neuroleptic.140 Even if the dose is raised (after treating
the akathisia), the antipsychotic response may still be
unsatisfactory. 150 It is unclear if these findings apply
to the akathisia-like symptoms associated with some
SGAs.

Consider antimuscarinic agents139

, 147 , 151 , 152 —for example,
benztropine (particularly if
akathisia is associated with
parkinsonism). However, the
evidence base for their use is
weak.139

There are other possible options for
treatment-resistant akathisia:
trazodone, 153 cyproheptadine,148

mirtazapine,149 zolmitriptan, 154

and vitamin B6. 155

NODE 2: UNSATISFACTORY RESPONSE TO AN
ADEQUATE TRIAL OF A NODE 1 ANTIPSYCHOTIC?
Relatively limited evidence is available to guide selection of the next antipsychotic
after failure of the first adequate antipsychotic trial. We will review some of that
evidence.

In 2006, Mc Cue and colleagues,88 in an open-label randomized prospective trial
(n = 327), compared five SGAs and haloperidol in newly admitted, acutely ill
patients with schizophrenia, schizoaffective disorder, or schizophreniform disorder.
This real-world effectiveness study employed the somewhat unorthodox and perhaps
bias-prone primary outcome measure of whether the patients were able to be
discharged from inpatient care within three weeks. The results were that three
medications did significantly better than three others: olanzapine (mean dose = 19
mg; 92% discharged), haloperidol (16 mg; 89%), and risperidone (5.2 mg; 88%) did
the best, whereas aripiprazole (22 mg; 64%), quetiapine (650 mg; 63%), and
ziprasidone (150 mg; 64%) were significantly less effective on this measure. Dosing
was robust for all six medications. This study suggests that there may be important
differences in the effectiveness of antipsychotics in the acute inpatient setting. These
findings are not inconsistent with those of an often cited meta-analysis by Leucht
and colleagues28 of primarily industry-sponsored trials comparing different
antipsychotics, except for its finding that haloperidol, an FGA, was as effective as
the better SGAs. However, the differences in favor of the better options were sharper
in the data from McCue and colleagues88 than in the meta-analysis.28

Suzuki and colleagues,89 in a randomized, open-label study, evaluated the
effectiveness of sequential switch among three SGAs. Japanese patients (n = 78)
who had never had a full trial of any SGA were randomized to robust doses of
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olanzapine, risperidone, or quetiapine for up to eight weeks. Then, unsatisfactory
responders to this trial were randomized to one of the other two antipsychotics for up
to eight more weeks. Poor responders after the second trial were given the third
antipsychotic. The study found that 50% (n = 39) of the patients responded to the
first round of antipsychotic therapy. Olanzapine and risperidone were not different in
their response rates, and both were superior to quetiapine. Among first-round
nonresponders, 38% (n = 14) responded to the second randomized SGA trial.
Quetiapine was the most effective second-line option, with a surprisingly good
response rate of 60%. Only two patients responded in the third trial. Suzuki and
colleagues concluded that after failure on an initial trial with an SGA, a second trial
is a reasonable strategy, but that after two failed trials, a third trial has minimal
chance of success. If patients received either olanzapine or risperidone first, the
findings did not support favoring risperidone or olanzapine over quetiapine as a
second choice. If patients received quetiapine first, the findings suggest a switch to
either olanzapine or risperidone.

As noted earlier, ziprasidone, which was not included in the above study, has
generally not fared well in comparisons to other antipsychotics: a Cochrane analysis
of 11 comparative trials in established, as opposed to first-onset, patients concluded
that ziprasidone was not as effective as other antipsychotics.96 These results may be
due in part to the failure to employ optimal administration parameters: 160 mg
daily117 (which is at the high end of the recommended range) in two doses, taken
with 500 kcal meals. 156 Even if these conditions can be met, ziprasidone may still
not be the best choice for Node 2.

In a similarly designed, randomized, open-label, eight-week study—also from
Japan, and involving newly admitted, acutely ill psychotic patients—olanzapine and
risperidone were again significantly superior to aripiprazole and quetiapine in the
outcome as measured by time to discontinuation.87

Overall, these data, which are derived from studies with good external validity,
support the proposition that if the Node 1 trial was not with one of the proposed
more effective SGAs (olanzapine, risperidone, or an FGA), a second trial should
involve one of these. The success of perphenazine in Phase 1 of the Clinical
Antipsychotic Trials of Intervention Effectiveness (CATIE), compared to the SGAs
olanzapine, risperidone, quetiapine, and ziprasidone, has convinced some clinicians
that perphenazine is now the FGA of choice over the more traditional haloperidol.
157 In this context, it is worth noting that bioavailability of perphenazine can also be
assessed with plasma levels. The proposed optimal range is 1–3 ng/ml, with levels
above that producing no additional benefit and perhaps greater probability of side
effects. 158 , 159

Therapeutic drug monitoring with haloperidol has a long and complicated history.
160 Haloperidol was once thought, based on six early studies, to have a curvilinear
plasma level/response relationship (i.e., a therapeutic window), with a proposed
therapeutic range of 5–15 ng/ml. Subsequent efforts to confirm this range have had
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mixed results. 161 Haloperidol levels remain at least as useful as other antipsychotic
levels for confirming compliance and bioavailabity. The consensus is that levels
higher than 15 ng/ml bring no additional benefit,160 but the lower limit is probably
lower than 5 ng/ml for patients experiencing first exposure to strong D2 receptor–
occupying FGAs. Attention might also be paid to the presence of parkinsonian side
effects (cogwheeling, akinesia), which, if present, indicate greater than 75% D2
occupancy and suggest that no matter how low (or high) the plasma level, raising the
dose would be of little advantage. 6 By the same token, the absence of parkinsonism
suggests lower striatal D2 occupancy and potential value to raising the dose.

Lurasidone, one of the newer SGAs, was discussed earlier as a potential Node 1
antipsychotic because of some advantages over ziprasidone. We do not favor it,
however, as a Node 2 choice. In the only randomized comparison (n = 478) with any
of the antipsychotics that performed better in the effectiveness studies reviewed
above,87 – 89 lurasidone at either dose (40 or 120 mg) appeared inferior to olanzapine
15 mg105 —despite the study’s sponsorship by the manufacturer of lurasidone.

In 2006, Stroup and colleagues, 162 in phase 2T of the CATIE study, examined
patients (n = 444) who had failed their first SGA and then were randomized to a
different SGA. Patients who switched to olanzapine or risperidone did better than
those switched to quetiapine or ziprasidone. However, a methodological issue with
CATIE is that a high proportion of the patients who did better on olanzapine in the
second trial had been on olanzapine before entering the study. 163 This limitation was
not present in the study by Suzuki and colleagues,89 which did not find an advantage
to olanzapine or risperidone for the second trial.

It is unclear at this time if asenapine is a reasonable option for Node 2. Placebo-
controlled RCTs with haloperidol and risperidone have been published showing
comparable efficacy. Since the haloperidol trial excluded patients who had a history
of failing on another antipsychotic, the patients would not be comparable to Node 2
patients. 164 Three unpublished trials in over 1000 patients involved comparison with
olanzapine, and in two of them asenapine was described as less effective than
olanzapine. 165 Thus, the potential categorization of asenapine as one of the more
effective antipsychotics awaits the publication of more of its trials and more
extensive clinical experience.102 On September 30, 2011, the U.S. Food and Drug
Administration added a warning because of 52 cases of allergic reactions, 19 of
which resulted in emergency room visits or hospitalization.

Summary: Node 2 Recommendations
Some evidence supports trying a carefully selected second antipsychotic. If not tried
before, an FGA, olanzapine, or risperidone is recommended. If one of these was tried
in Node 1, any antipsychotic except clozapine may be selected for Node 2.

If olanzapine is selected, consider taking steps to try to prevent weight gain or to
prevent further gain if it begins right away—that is, within early weeks of treatment.
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Diet and exercise are recommended for those few patients sufficiently motivated to
make these lifestyle changes. Topiramate and metformin have been tried, both
initially and after weight gain develops. One RCT compared adding topiramate 100
mg or placebo to 72 patients when they were started on olanzapine. 166 Remarkably,
the topiramate patients did not gain any weight, whereas those on placebo had the
usual weight gain. This study needs replication but is promising, although topiramate
has many potential side effects. Metformin has had beneficial effects on weight and
metabolic parameters. 167 , 168 Although these studies were short term, positive
results are likely to continue over time, and metformin may have infrequent side
effects. 169

Node 2a: Intolerance or Inadequate Trial of Node 2 Antipsychotic?
If the patient could not complete an adequate trial (as defined in Node 1a) of a Node
2 option, choose another antipsychotic from the recommended options before going
to Node 3.

NODE 3: UNSATISFACTORY RESPONSE TO AN
ADEQUATE SECOND ANTIPSYCHOTIC TRIAL?
Treatment-resistant schizophrenia (TRS) denotes patients with failure to respond to
at least two adequate trials of different antipsychotics. Approximately 30% (range
10%–45%) of schizophrenia patients meet this criterion. 170 , 171 Clozapine is more
effective than FGAs 172 – 174 and other SGAs 175 – 177 for TRS. Kane and
colleagues,172 in the first double-blind RCT in TRS, demonstrated that clozapine
(30%) was more effective than chlorpromazine (4%) in patients who had been
refractory to prior trials of FGAs, including haloperidol. Chakos and colleagues, 173

in a review and meta-analysis of subsequent randomized trials, found that clozapine
continued to be superior to FGAs in controlling symptoms in patients with chronic
schizophrenia. In Phase 2 of CATIE, McEvoy and colleagues175 compared clozapine,
olanzapine, risperidone, and quetiapine in a group of schizophrenia patients who had
failed to improve after the initial trial with one of four SGAs or perphenazine.
Patients receiving clozapine were less likely to discontinue treatment because of
inadequate therapeutic response than patients receiving any of the other SGAs.

Lewis and colleagues, 176 in the large CUtLASS RCT, compared clozapine with
amisulpride, olanzapine, quetiapine, and risperidone. Clozapine produced
significantly greater reductions in Positive and Negative Syndrome Scale total scores
than other agents (−4.93 points; CI, −8.82 to −1.05; p = .013).

Thus, the evidence appears to be substantial that clozapine is the one and only
clearly effective option for TRS as defined by failure to respond to two adequate
trials of antipsychotics as in this algorithm.80 Though six studies have compared



212

olanzapine in various doses to clozapine— some of which showed olanzapine’s
effectiveness to be closer than other SGAs to clozapine—these studies had
methodological problems, including low clozapine doses and small sample sizes.80

Conley and colleagues,177 in one of those small comparison studies, used a double-
blind, crossover design with 13 patients to compare the efficacy of clozapine (450
mg) versus high-dose olanzapine (50 mg) in well-defined TRS. Clozapine was much
more effective than olanzapine. Thirty percent of patients responded to clozapine, the
same percentage as in Kane and colleagues’ study of TRS mentioned above,172 and
no patients improved on olanzapine.177 Also, 46% of patients dropped out in the
olanzapine phase, versus none while on clozapine.

Clozapine is also more effective than haloperidol, olanzapine, and risperidone for
persistent aggressive and hostile behavior in treatment-resistant schizophrenia 18 and
is more effective than haloperidol and olanzapine for this behavior in non-treatment-
resistant schizophrenia patients.17

Clozapine is associated with reduced suicide rates in schizophrenia. There is a
threefold reduction in the risk of suicidal behaviors compared to other antipsychotic
medications. 15 In an international randomized, single-blind study of schizophrenia
and schizoaffective disorder patients at high risk for suicide (n = 980), clozapine
produced significantly fewer suicidal thoughts and actions than those randomized to
olanzapine.14 In this study, only 27% of subjects had TRS.

Patients with TRS are often poorly compliant with antipsychotic therapy.
Adherence with clozapine, however, may be better. 178

Clozapine blood levels are useful in efforts to improve therapeutic response. They
assist with assessing unusual side effects, detecting adherence problems, and
evaluating the impact of metabolic inhibitors (e.g., fluvoxamine) and inducers (e.g.,
cigarette smoke). The optimal therapeutic response usually occurs with clozapine
levels above 350–450 ng/mL. 179 – 182 Plasma levels over 600 ng/mL have been
associated with increased toxicity, including seizures. 183 The usual effective dosing
range is 300–400 mg/day in divided doses. The total dose should not exceed 900
mg/day, and single doses generally should not exceed 450 mg. If the response is
unsatisfactory at 600 mg/day, a blood level should be obtained before further
increases are undertaken.56

Since clozapine is metabolized by cytochrome P450 isozymes, especially P450
1A2, co-prescription with inhibitors and inducers of these isozymes requires careful
attention. Fluvoxamine is a strong inhibitor of the 1A2 enzyme and can increase
clozapine levels by 500%, while cigarette smoke induces 1A2-mediated metabolism
and can lower levels by over 50%.56 , 184 Citalopram has recently been found to raise
clozapine levels significantly due to an unknown mechanism and has a new package
insert warning about this effect.
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If possible, benzodiazepines should be discontinued or reduced because of the risk
of respiratory depression in combination with clozapine, especially early in the trial.
185

Clozapine is associated with adverse effects, some potentially serious and life
threatening, including agranulocytosis, seizures, myocarditis, cardiomyopathy,
constipation (which can cause obstruction and paralytic ileus), and weight
gain/metabolic syndrome. Some less serious side effects—for example, sedation,
hypersalivation, tachycardia, hypotension, dizziness, and obsessive-compulsive
symptoms—can be disruptive and result in poor adherence. Clinicians should be
familiar with the evidence for how optimally to manage these side effects. 186 Due to
concerns about the adverse effects of clozapine and about the time and effort
required to perform appropriate medical monitoring, manage adverse effects, and
administer an adequate trial, this medication is underused despite its advantages.56

Many of the adverse effects of clozapine are dose dependent and associated with
the speed of titration. Since adverse effects tend to be more common at the beginning
of the therapy, it is important to start treatment at low doses and to increase slowly.52

The starting dose of clozapine is 12.5 mg once or twice daily. For patients over the
age of 60, 6.25 mg may be reasonable. Clozapine is gradually titrated upward.
Efforts should be made to withdraw the previous antipsychotic gradually once
effective clozapine levels are reached. Many believe, though it has not been
demonstrated in appropriately designed studies, that optimal results occur with
monotherapy. 187

NODE 4: NO OR UNSATISFACTORY IMPROVEMENT
DESPITE AN ADEQUATE CLOZAPINE TRIAL?
Up to 30% of people with refractory schizophrenia treated with clozapine exhibit
residual positive symptoms. 188 , 189

Clozapine augmentation is a common treatment approach for patients failing to
respond to clozapine monotherapy. However, the evidence base supporting
augmentation is limited. Meta-analyses suggest small effect sizes (at best) for all
proposed options. 190 – 192

The addition of risperidone has been studied in five placebo-controlled RCTs. 193

– 197 Josiassen 196 found an advantage of risperidone over placebo augmentation of
clozapine. This study allowed doses up to 6 mg of risperidone and was the longest
trial at 12 weeks. Three other trials found no advantage for risperidone, and one
found a strong trend toward superiority of placebo, but doses were restricted. 195 A
meta-analysis showed no difference in overall efficacy.192 Thus, the evidence for this
frequently employed option is weak, but a higher dose of risperidone for longer
duration could be worth trying.
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Augmentation with other antipsychotics has very limited support. In two RCTs,
the only clear impact of aripiprazole as an augmentation was to blunt the severity of
the adverse metabolic effects. 198 Recently, aripiprazole and haloperidol were
compared as clozapine augmentations in an RCT. 199 No differences in efficacy were
found, but aripiprazole had a more favorable side-effect profile. It is difficult to draw
conclusions from this study, however; a placebo control is essential since most
augmentation studies have found a large placebo effect.

A small study of sulpiride (which is not available in the United States) found it to
be effective as an augmentation.192

Another augmentation option is lamotrigine. Tiihonen and colleagues, 200 in a
meta-analysis of five placebo-controlled RCTs of lamotrigine augmentation of
clozapine, found a small positive effect size of 0.32 by Cohen’s d. The net benefit,
however, was primarily due to one positive study, leading Sommer and colleagues in
their meta-analysis to eliminate that study as an outlier.192 In two large, placebo-
controlled RCTs (n = 429) of lamotrigine augmentation in patients taking various
antipsychotics, Goff and colleagues 201 found no advantage for lamotrigine.
However, the 63 patients who were on clozapine did slightly better with lamotrigine.
In conclusion, lamotrigine may be beneficial for some clozapine partial responders.

The evidence supporting clozapine augmentation with electroconvulsive therapy
is weak. No RCTs have been published. However, Havaki-Kontaxaki and colleagues,
202 in a review of the case reports of the concurrent administration of clozapine and
ECT in clozapine-resistant schizophrenia or schizoaffective patients, found that this
combined therapy appeared to be effective and was reasonably safe. Since this option
appears to have as much merit as the well-studied, but weakly efficacious, options of
risperidone and lamotrigine, we have included it here at Node 4.

Transcranial magnetic stimulation (rTMS) has also been found to have some
efficacy for chronic auditory hallucinations in schizophrenia.80 Though financial
barriers may prevent access for many patients in public sector settings, and much
remains to be learned about parameters for optimal acute and maintenance treatment,
this treatment holds promise as a Node 4 option with potentially fewer side effects.

Before considering these clozapine augmentations, we recommend a reevaluation
of the diagnosis, potential substance abuse, and medication adherence. 203

Optimizing clozapine blood levels, attention to side effects, and elimination of
confounding variables such as the presence of other antipsychotics may be important
and should be considered before clozapine augmentation.56 , 186

NODE 5: NO OR UNSATISFACTORY IMPROVEMENT
WITH CLOZAPINE AUGMENTATION?
If there have been three failed adequate trials of antipsychotics including clozapine,
and one failed clozapine augmentation, the probability of improvement with further
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psychopharmacological interventions is low. However, unexpected positive results
can occur. As noted in the flowchart in Figure 1 , there are perhaps five approaches
to consider at this point. We comment on them in Text Box 2 , though not necessarily
in order of preference. For any particular patient, the prescribing clinician should
review all five options and determine which approach seems best. The clinician
should also review the potential psychosocial interventions and decide whether any
may have been underutilized up to this point.

Text Box 2 | Options to Consider for Treatment-Resistant Schizophrenia at
Node 5

Treatment Comments

Another of the
augmentations from
Node 4

Try risperidone, lamotrigine, or electroconvulsive therapy.

Other clozapine
augmentations

Memantine. Lucena and colleagues, 204 in a small, double-blind
trial of memantine or placebo (n = 21) as augmentation in
clozapine-resistant patients, found memantine better than
placebo on all outcomes, with large effect sizes (overall
improvement: ES = −2.75, p = .01; positive symptoms: ES =
−1.38). Note: no benefit has been found for augmentation with
memantine for other SGAs.204

O3FAs . Most of the interest has focused on recent use to
prevent onset of schizophrenia in high-risk youth. 205 However,
in a 2002 RCT, Peet and colleagues 206 evaluated the addition of
O3FA to clozapine (n = 31), SGAs (n = 46), and FGAs (n = 36).
Only patients on clozapine had significant benefit.
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Treatment Comments

Stop clozapine, and try
other single
antipsychotics not
previously tried

Perhaps the best antipsychotic to try after clozapine is
aripiprazole, based on anecdotal data. 207 The theory is that the
partial dopamine agonist effect of aripiprazole will have more
benefit when the patient has not recently been treated with a
strong dopamine-blocking antipsychotic, which would have
produced upregulation of these receptors. 208 Consistent with
this theory, one report described a patient who responded well to
aripiprazole after clozapine despite failing to respond to it in a
previous trial after risperidone. 209 Kane and colleagues, 210 in
an RCT, compared the efficacy and safety of aripiprazole (high
dose: 30 mg) or perphenazine (40 mg, double that used in
CATIE) in well-established, treatment-resistant schizophrenia
patients. An impressive 27% of aripiprazole- and 25% of
perphenazine-treated patients responded, as defined by a 30%
decrease in rating scores. Thus, either of these could be
reasonable options at this point. Also, consider loxapine, which
has some atypical pharmacodynamic properties 211 and some
slight evidence of working when other antipsychotics have
failed. 4 , 6

Stop clozapine, and try a
combination of an FGA
and mirtazapine or, if
early in course, of an
SGA and celecoxib

The FGA/mirtazapine combination is thought to potentially
duplicate the receptor impact of clozapine. If clozapine has been
tried and failed, the likelihood of success is presumably reduced.
However, if the patient is at Node 5 because clozapine was not
tolerated, this option may be worth considering. Joffe and
colleagues, 212 in a 6-week, placebo-controlled RCT (n = 41) of
mirtazapine in patients with inadequate response to their current
FGAs, found that 20% of patients (n = 4) on mirtazapine were
responders vs. 5% (n = 1) on placebo. On rating-scale scores,
the effect size was 1.0 (95% CI, 0.34–1.67). Another positive
trial was by Terevnikov. 213 Note: small trials like these can
generate higher effect sizes than larger ones. Another RCT (n =
41) did not support the use of this augmentation. 214

On the theory that inflammatory processes contribute to the
pathogenesis of schizophrenia, anti-inflammatory agents have
been tried. Aspirin (1000 mg daily) showed a small effect on
positive symptoms in an RCT. 215 In an RCT with the COX-2
inhibitor celecoxib (400 mg daily compared to placebo, with
both added to amisulpride), Muller and colleagues 216 treated 49
patients who had been ill for two years or less for six weeks.
Significant improvements were seen. Previous studies involving
more chronically ill patients showed no benefit from celecoxib.
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Treatment Comments

Combination therapy
with non-clozapine FGAs
or SGAs

There is no good evidence that antipsychotic combination
therapy not involving clozapine offers any efficacy advantage
over the use of single antipsychotics. The evidence supporting
such combinations consists almost entirely of open-label studies
and case series. 217 , 218 In a persuasive, well-executed negative
trial of combination therapy, Kane and colleagues 219 performed
a 16-week, placebo-controlled RCT (n = 323) adding
aripiprazole to risperidone or quetiapine (equal numbers of
each). It could be hypothesized that, based on mechanistic
speculations, aripiprazole might be a useful adjunct to either.
However, no efficacy was demonstrated. In fact, by week 4,
placebo was significantly superior, though over the next 12
weeks this difference gradually disappeared. Both groups
improved, so ”clinical experience” would have suggested to the
observing clinicians that this augmentation was helpful. There
are few other good data, which is unfortunate, considering how
widely various combinations are used in international practice.

CATIE, Clinical Antipsychotic Trials of Intervention Effectiveness; CI, confidence interval; ES, effect size; FGA,
first-generation antipsychotic; O3FA, omega-3 fatty acid; RCT, randomized, controlled trial; SGA, second-
generation antipsychotic.

COMPARISON WITH OTHER GUIDELINE AND
ALGORITHM RECOMMENDATIONS
The present algorithm for selecting psychopharmacological treatment for
schizophrenia differs in some respects from earlier versions of the PAPHSS
algorithm and from other recently published algorithms and guidelines. The 1999–
2001 version of the PAPHSS algorithm recommended initial treatment of first-onset
patients with an SGA, preferably either olanzapine or risperidone, and leaned toward
risperidone because of evidence of a more rapid acute effect.6 , 7 The patient would
be eligible for clozapine after receiving either of the two preferred SGAs and one
FGA. In the new version, olanzapine is no longer preferred for first-line use, and an
FGA trial is not needed before consideration of clozapine. Table 2 lists several
guidelines and algorithms published by different groups in the last three years that
have addressed a similar scope of psychopharmacology problems to the present
effort.52 , 80 , 220 , 221 We have noted some points of contrast between their
recommendations and ours.

Table 2 | Comparison with Some Other Algorithms and Guidelines Published
in the Last Three Years

Algorithm/guidel Year Comments/differences from PA algorithm
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ine

Maudsley
Prescribing
Guidelines
Algorithms52

2012 Has comprehensive discussion of antipsychotic side effects and
their management. PA focus is more on the implications of
those side effects for decisions at various points in the
algorithm.

In a change from their 2009 algorithm, Maudsley decided that
one of the two antipsychotics before clozapine should be
olanzapine. PA does not find the evidence compelling that
olanzapine must be one of the two.

Evidence-Based
Pharmacotherapy
of
Schizophrenia220

2011 Does not address first-episode treatment. PA suggests start first
episode with SGA other than clozapine, quetiapine, or
olanzapine; then second trial with risperidone, olanzapine, or
FGA if not tried first.

Makes no suggestions for managing resistance to clozapine.
PA reviews evidence on different clozapine-augmentation
strategies and on what to do next after stopping or not using
clozapine.

Discusses combining antipsychotics as option if they have
different receptor profiles. PA finds that combining
antipsychotics is not supported by the evidence and should be
the last option.

Favorable view of LAIs as “assuring” compliance. PA sees the
evidence for this view to be less convincing and does not have
LAIs in primary role.

Schizophrenia
Patient Outcomes
Research Team
(PORT)
recommendations
80

2009 First episode to be treated with any antipsychotic except
clozapine and olanzapine. PA adds FGAs and quetiapine to the
list of medications not preferred.

Adequate trials defined in general terms. PA definition of
adequate trials adds bioavailability assessment, which may be
assisted by a plasma level, after dose adjustment for response
and side effects.

Has no preference for second antipsychotic trial in multi-
episode patients. PA prefers risperidone, olanzapine, or FGA
for second trial.

Because the evidence was so unclear, had no recommendations
for negative symptoms, comorbid depression, or clozapine
resistance. PA endeavored to offer possibly plausible strategies.

United
Kingdom’s
National Institute
for Clinical
Excellence

2009 Strong emphasis on psychosocial interventions, involving
patients in medication decisions, and on cost-effectiveness of
medications, but makes no specific recommendations on
medications except for clozapine in treatment resistance. PA
has many detailed recommendations at all phases of treatment,
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(NICE)
Schizophrenia
Guideline221

from initial to most treatment resistant, including many
scenarios with comorbidity.

Recommends two trials, including at least one SGA, in any
order, prior to “offering” clozapine. PA recommends at least
one of the following prior to clozapine: risperidone,
olanzapine, or FGA.

FGA, first-generation antipsychotic; LAI, long-acting injectable antipsychotic; PA, Psychopharmacology
Algorithm Project at the Harvard South Shore Program Algorithm; SGA, second-generation antipsychotic.

CONCLUSIONS AND FINAL COMMENT
In the quarter-century since the first iteration of this heuristic, we have seen
considerable improvement in the number and quality of treatment options for the
psychopharmacology of schizophrenia. Nevertheless, many challenges persist. Better
medications are needed with fewer side effects. Much more needs to be learned
about the pathophysiology of this chronic, disabling condition and the comorbidities
with which it often presents. Improvements in understanding genetics, the
neurobiological underpinnings of schizophrenia, and mechanisms underlying its
symptoms promise refinements in future treatments and in future algorithms.
Eventually, targeted treatments for selected symptoms in this complex,
multidimensional disorder will no doubt be developed.

Importantly, structured psychotherapies have made their mark in the world of
comprehensive care. Their purposes include emphasis on symptom remission, efforts
to educate both patients and families about the illness and its requirements for
patient-based self-management, and prioritization of the family as the locus of care.
These interventions mesh well with and complement the advances in
pharmacological treatment.

All major guidelines and algorithms for treating schizophrenia published in the
last few years propose, as do the present authors, that two monotherapy trials with
FGAs and SGAs should occur, followed, if necessary, by a trial of clozapine, but
they all also vary in how to accomplish these steps.52 , 80 , 220 , 221 We have provided
information to assist with choosing what we argue is the most evidence-supported
approach as of this writing. Many clinicians deviate from the consensus view,
however, that there should be two trials and then clozapine, 222 and non-evidence-
supported polypharmacy continues to be common internationally. The
recommendations provided here, if followed, offer a reasonable path to improve
psychopharmacological outcomes for patients with schizophrenia and to reduce the
time to achieve the maximum benefit obtainable from currently available
medications. The authors welcome comments regarding readers’ experience and any
other aspects of this algorithm that could lead to its improvement in future revisions.

Declaration of interest: The authors report no conflicts of interest. The authors
alone are responsible for the content and writing of the article.
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T

UPDATE

SCHIZOPHRENIA ALGORITHM *

he algorithm for the pharmacotherapy of schizophrenia has been published
six times since the first one by this author in 1988. There have been many

changes over those years. However, in the seven years since its last publication
in 2013, the recommendations and flowchart remain mostly the same. There
have been no new studies that seem to change the overall sequences of the
nodes. However, there have been a variety of studies usually adding support to
what was proposed in the 2013 algorithm, but sometimes making adjustments
to the risk/benefit analysis for certain recommendations. There are two new
medications for adults approved in 2015 in the United States for the acute
treatment of schizophrenia: cariprazine and brexpiprazole. They appear to have
comparable efficacy to older antipsychotics and at this time are much more
costly. They produce less weight gain than some and occasionally that may
make them preferable to some lower-cost options, and cariprazine may have a
role for persistent negative symptoms (to be discussed). Lurasidone is fairly
new and was discussed in the previous algorithm, but in 2017 it received a new
indication for schizophrenia in adolescents, and this changed its placement in
the algorithm. Also, there have been several new products in the category of
long-acting injectable antipsychotics (LAIs) that are discussed in this update.

There is another new antipsychotic that was just approved for the treatment
of schizophrenia as this book was going to press: lumateperone. It was
approved by the U.S. Food and Drug Administration in late December 2019,
with expected launch in March 2020. Lumateperone is a butyrophenone, as is
haloperidol, but the molecule has been adjusted and it seems to cause almost no
extrapyramidal side effects, and like haloperidol it produces very little weight
gain. Somnolence, though, was a side effect in 24% versus 10% with placebo.
Efficacy seems comparable to antipsychotics such as quetiapine, aripiprazole,
and ziprasidone. Some think it may “revolutionize” treatment of schizophrenia
but future studies will be needed to make that determination. 1 It is too early to
give it a place in the algorithm .
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A change in the diagnostic criteria for schizophrenia occurred with the 2013
publication of the Diagnostic and Statistical Manual of Mental Disorders
Edition 5 (DSM-5). The A criteria for schizophrenia changed. In the previous
version (DSM-IV), five symptoms were listed under the A criteria and at least
two of five had to be present during an acute episode. The five were delusions,
hallucinations, disorganized speech, grossly disorganized behavior, and
negative symptoms (diminished emotional expression or avolition). In DSM-5,
at least one of the first three symptoms (defined as positive symptoms) must be
present. In DSM-IV, you could meet the A criteria by having both of the other
two symptoms and no positive symptoms. This change actually supports the
utility of this algorithm because positive symptoms were identified as the
primary targets of pharmacotherapy—though management of negative and
cognitive symptoms was also discussed. Thus, with DSM-5, patients diagnosed
with schizophrenia are a little more likely to have the positive symptoms that
the algorithm addresses. However, the quantity of patients who met the A
criteria under DSM-IV by having only non-positive symptoms was very small
—less than 1%. 2

Another more important change in DSM-5 was to the D criterion for
schizophrenia, which differentiates schizophrenia from schizoaffective disorder.
3 In DSM-IV, the patient had to have no mood episodes (depression or mania)
during the active phase of the illness, or if they occurred, they were brief
compared to the total duration of the illness (active and residual phases). In the
full text of DSM-IV, an example of “brief” was given, and it was having a five-
week period in a mood episode in a person who had been ill for four years. The
five weeks was 2.5% of the four-year period. Note, though, that the criteria
refer to a mood “episode.” Depressive or manic “symptoms” (short of meeting
criteria for the full syndrome of an episode) could be present even continuously
and the diagnosis would still be schizophrenia if the rest of the criteria were
met. In DSM-5, the D criterion changed to allowing a mood episode for a
“minority” (i.e., up to 50%) of the time compared to the total length of the
illness. Therefore, all the patients who were having mood episodes lasting
anywhere from 2.5% to 49% of the total duration of their illness would now be
reclassified as having schizophrenia and not schizoaffective disorder. The effect
of this change was to significantly decrease the number of patients who will be
diagnosed schizoaffective disorder. 4 The implications for the use of the
schizophrenia algorithm is that these former schizoaffective patients are now
candidates for schizophrenia treatment recommendations. There has, in fact,
been surprisingly little study of schizoaffective disorder treatment. 5 Indeed,
many experts have serious questions about whether the disorder really exists. 6
In support of this view, there is evidence the DSM-IV diagnosis of
schizoaffective disorder tended to be unstable and often changed to
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schizophrenia over time. 7 , 8 Thus, patients meeting the previous as well as the
present more rarefied criteria for schizoaffective are probably best classified as
being either closer to the schizophrenia spectrum (and should then be treated
taking into consideration this algorithm) or closer to bipolar disorder with
psychosis (and those should be treated with consideration of a mania algorithm
such as the one in this book).

Schizoaffective disorder is being diagnosed frequently. One study showed
that up to 30% of patients admitted for psychosis received this diagnosis. 9

Many clinicians seem to think they know how to treat it, but this knowledge is
not based on any substantial scientific evidence. Due to this lack of evidence,
the Psychopharmacology Algorithm Project at the Harvard South Shore
Program has not developed an algorithm for schizoaffective disorder.

Table 1 : Comorbidity and Other Features in Schizophrenia and
How They Affect the Algorithm
In Table 1 , there are ten conditions that are discussed. A few deserve some
additional comments.

Agitation requiring rapid management : To add to the five studies cited
originally, there was a new study that came out in 2013. 10 This was a fairly
large prospective randomized double-blind controlled trial evaluating four
intramuscular (IM) treatments for acute agitation in an emergency room setting
in Brazil. One hundred consecutive patients were randomized to either
haloperidol 2.5 mg plus midazolam 7.5 mg, haloperidol 2.5 mg plus
promethazine 25 mg, olanzapine 10 mg, or ziprasidone 10 mg. The majority of
the patients had schizophrenia with 36% having a diagnosis of mania. One hour
after the treatment, the best results were with the haloperidol plus
benzodiazepine or the olanzapine. However, the odds ratio for significant side
effects was 1.6 higher for olanzapine. The other two treatments were inferior in
effectiveness. The odds ratio for side effects was highest (3.6) with the
haloperidol plus the antiparkinsonian agent promethazine compared with the
haloperidol plus midazolam. This study further supports the algorithm’s
recommendation that haloperidol plus a benzodiazepine (often it is lorazepam
in the United States.) is still the best and safest IM treatment for acute agitation
in the urgent or emergency setting.

Primary negative or “deficit” symptoms : In addition to the two citations
supporting the benefit of adding an antidepressant for persisting negative
symptoms in schizophrenia, there is a newer meta-analysis of several studies of
mirtazapine finding it useful for this purpose. 11 Also, an evaluation of a large
administrative database of Medicaid patients from 2001 to 2010 found an
association with antidepressant use and reduced rehospitalization and
emergency room visits. 12 The reason for the association was not at all clear and
an editorial suggested that more widespread addition of antidepressants in
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schizophrenia to improve maintenance outcome requires more study in
randomized trials before it should become routine. 13

The new (2015) antipsychotic cariprazine had a multicenter trial in
schizophrenia patients who had significant residual negative symptoms for over
six months while being otherwise clinically stable with well-controlled positive
symptoms. 14 About 461 patients were randomized to switch to either
cariprazine (mean final dose 4.2 mg) or risperidone (mean dose 3.8 mg) for six
months. In order to be sure that negative symptom improvement was not due to
any difference in secondary negative symptoms from the prescribed treatment,
results were controlled for depression, extrapyramidal, and positive symptoms.
Negative symptoms improved significantly (>20%) in 69% of the cariprazine
patients and 58% of the risperidone patients (number needed to treat = 9). This
is a small difference. It seems more reasonable to try adding an antidepressant
first. But cariprazine perhaps deserves a try if antidepressants fail.

Another category of medications of possible use for primary negative
symptoms is dopaminergic agents. Modafinil, armodafinil, L -dopa, and
pramipexole were reviewed in a recent meta-analysis. 15 Ten randomized
controlled trials (six with modafinil) were assessed and the net result was that
there was no significant improvement. They did not increase positive symptom
scores, however.

Memantine was mentioned in 2013 as an option for negative/cognitive
symptoms in Table 1 . Since then, there have been more studies using it for this
indication. Five controlled trials have been published, and the latest study was
positive at a dose of 20 mg daily, so there are now three positive and two
negative studies in the literature. 16

Remember that primary negative symptoms are diagnosed by first excluding
secondary negative symptoms. Negative symptoms can be a consequence of
positive symptoms, can result from excessive sedative effects of the medication
regimen, and can be produced by parkinsonian and other extrapyramidal side
effects. These should all be managed first with appropriate interventions.

Major depression : The Table 1 text presented a guarded perspective on the
value of adding an antidepressant for major depression or depressive symptoms
occurring during the active phase of schizophrenia-related psychosis.
“Postpsychotic depression,” as discussed in Table 1 , was (and remains) a clear
target for antidepressants. A newer meta-analysis of 82 randomized controlled
trials of antidepressants in schizophrenia found that antidepressants seem a
little more effective for active-phase depressive symptoms than we previously
thought. 17 Reduction in depressive symptoms overall had an effect size of 0.25
standardized mean difference, which translated to about one in nine patients
improving. The improvement in negative symptoms in the meta-analysis was
0.30. Depressive symptoms overlap with negative symptoms and they can be
difficult to distinguish clinically and in the research setting. Antidepressants
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were generally well tolerated, so this small rate of improvement was at a
relatively small cost in terms of side effects. Therefore, the perspective on
adding antidepressants for depressive symptoms has moved a bit in the
direction of being more acceptable.

Women of childbearing potential : Major studies have appeared evaluating
the risk of antipsychotics in pregnancy, all generally supporting the original
recommendations in the table. First-generation antipsychotics (FGAs) still seem
a little safer than second-generation antipsychotics (SGAs) with respect to fetal
congenital malformation risk, according to a review of 1.3 million pregnancies
covered by Medicaid. 18 The rate was 3.3% in those with no exposure to an
antipsychotic, versus 3.8% with FGAs and 4.4% with SGAs. After adjustment
for confounding variables, the rate was 0.90% for FGAs and 1.05% for SGAs.
Among the SGAs, risperidone was somewhat higher (risk ratio 1.26). In
another study, quetiapine had a very low rate, no different from controls. 19

However, weight gain can be very significant with SGAs, especially quetiapine
and olanzapine, which were found in a study to be associated with gestational
diabetes in 7% and 12%, respectively, compared with 5% with aripiprazole and
4% with ziprasidone. 20 Women on SGAs very frequently gained considerable
weight prior to their pregnancy, 21 and quetiapine may raise triglycerides more
than others. 22 These considerations should all be actively discussed with
women of childbearing potential and collaborative decisions made taking them
into account.

While on the subject of women of childbearing potential, it is worth
mentioning that valproate is perhaps the most dangerous medication to use in
such women. It has little proven value in schizophrenia, is associated with an
increased mortality risk when used in these patients (hazard ratio 1.31),12 and is
associated with severe teratogenicity. It should be nearly a last choice compared
to any other psychotropic medication. 23

Effects of antipsychotics on QTc prolongation : Previous reviews suggested
that aripiprazole was the least likely antipsychotic to prolong QTc. A new meta-
analysis finds that lurasidone has the least. 24 Paliperidone and cariprazine were
low, as well.

Node 1: Recommendations for the First Antipsychotic Trial in a
New-Onset Patient
In addition to the medications recommended in the 2013 algorithm:
amisulpride, aripiprazole, risperidone, and ziprasidone—add lurasidone. In the
initial draft of the algorithm submitted for review, lurasidone was included in
the first-line choices because of its reasonable effectiveness and modest side
effect profile. However, reviewers pointed out that there were no studies
showing effectiveness in first-onset patients. Response patterns can be different
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in this group, compared to patients who have had multiple past exposures to
antipsychotics but who are not considered treatment resistant. In 2017, the FDA
approved lurasidone for adolescents (aged 13–17) with schizophrenia based on
a randomized trial of 40 or 80 mg versus placebo. 25 The subjects were not all
youth who had no previous treatment for their schizophrenia, but this positive
study seems to supply the missing evidence base for considering lurasidone
among the first-line choices in the algorithm.

Another new study suggesting need for a slight adjustment to the first-line
recommendations was by Robinson et al. 26 Both risperidone and aripiprazole
were among the recommendation in 2013, but here was a head-to-head
comparison of these two in 198 acutely psychotic first-onset patients who had
no more than two weeks of exposure to any antipsychotic. The rate of
significant response on positive symptoms was 63% with aripiprazole and 57%
with risperidone. This equivalence (with slight numerical advantage to
aripiprazole) could be considered somewhat unexpected because the weight of
the evidence in multi episode schizophrenia patients (summarized in the
algorithm paper) is that aripiprazole is somewhat inferior to risperidone. One
might speculate that this difference in response to aripiprazole in antipsychotic-
naïve patients has something to do with the fact that dopamine receptors can be
upregulated secondary to the dopamine blockade produced by previous
exposure to dopamine-blocking antipsychotics. Medications with partial
dopamine agonist effect, like aripiprazole, might produce more undesirable
stimulation of those upregulated receptors than they would in the antipsychotic-
naïve individuals. Consistent with that, akathisia was more common with
aripiprazole than with risperidone. However, metabolic side effects were
greater with risperidone, and there was significantly more improvement in
negative symptoms with aripiprazole (p < .03). The authors concluded that
aripiprazole was a better initial medication with first-onset schizophrenia
compared with risperidone, and this seems a reasonable conclusion.
Aripiprazole also performed better than quetiapine in an open-label randomized
comparison in first-episode patients, while being equally effective with
ziprasidone in this three-armed trial. 27

Among the antipsychotics not recommended for first-line use in patients
having their first episode and/or getting their first treatment with an
antipsychotic, olanzapine continues to stand out as undesirable for all the
reasons cited in 2013, including the near-universal agreement on its
undesirability with other national and international guidelines and algorithms.
An additional consideration would be a newer report that even one dose of
olanzapine, 10 mg, given to healthy volunteers, produces significant insulin
resistance and inflammatory abnormalities within hours after oral
administration. 28 The study did not evaluate how long it took for those
abnormalities to return to normal, but this “requires elucidation.” Quetiapine
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probably has similar effects on insulin resistance, 29 and clozapine almost
surely does as well.

It was also mentioned in the 2013 algorithm that quetiapine is also
undesirable as a first-onset choice because it seems to be one of the
antipsychotics with the least effectiveness in preventing the next episode of
schizophrenia or rehospitalization. Newer studies confirm this. 30 , 31

Poorly Adherent Patients: The Role of Long-Acting Injectable
Antipsychotics
In the 2013 algorithm draft that was submitted for consideration for
publication, the discussion of LAIs was praised by all (blinded) reviewers as
particularly useful and was considered to be a reasonable statement of their
appropriate place in the treatment of schizophrenia. Since then, we have many
more LAIs that have been marketed but the reasoning regarding their basic
roles and use seems to still be valid.

An important comment about LAI usage in the algorithm paper is that LAIs
may be necessary to complete an adequate first (or second) trial of an
antipsychotic on the way to seeing if clozapine is going to be indicated as the
third trial. Adherence with oral trials has long been recognized as problematic.
Poor adherence is often not recognized by the prescribing clinician, and it was
recommended to routinely check plasma levels of oral antipsychotics as a way
of evaluating possible adherence problems. Plasma levels can also suggest
rapid metabolism (or slow metabolism with elevated blood levels which could
explain unexpectedly severe side effects). This recommendation was, and still
is, not often implemented. Hiemke et al. 32 have recently revised their
comprehensive listing of psychotropic medication plasma levels and clinicians
should retain their paper for reference. There was an editorial accompanying
this paper, which made the following statement: “While ‘individualization’ or
‘personalization’ of treatment is a top priority on the research agenda of most
psychiatric scientific societies, therapeutic drug monitoring (TDM) is indeed
the only clinically proven approach for personalized treatment in psychiatry.
This is in sharp contrast to the fact that—although cheap and widely available
—TDM is not systematically established in routine patient care.” 33

In a recent study evaluating the value of TDM with antipsychotics, 99
patients were identified who appeared treatment-resistant and were being
considered for clozapine. Plasma antipsychotic levels were measured. 34 About
35% had subtherapeutic levels, and of these 34% were unmeasurable. These
patients typically were on lower-than-usual doses, and they had a higher rate of
readmissions (p = .02).

TDM may also be helpful in minimizing side effects. A recent report showed
that higher plasma levels of antipsychotics with strong dopamine-receptor
blocking properties (such as FGAs and some SGAs like olanzapine—and
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probably risperidone) correlate negatively with patient subjective sense of both
physical and mental well-being. 35 This is distinct from extrapyramidal side
effects, and may be equivalent to what in the past has been termed “neuroleptic
induced dysphoria.” It is likely to be associated with higher rates of
nonadherence. Higher levels of partial dopamine agonists (aripiprazole was the
one studied) were correlated with impaired physical well-being, probably from
akathisia. Monitoring plasma levels and keeping them at the low to medium
optimal range may reduce these phenomena.

One of the best uses of an LAI, therefore, should be to correct inadequate
adherence as demonstrated by a low or zero plasma level (that is not due to a
genetic or drug-interaction pharmacokinetic issue) and minimize the side effect
burden. This enables completion of an adequate trial so that it can be
determined if the medication being used has the potential to produce a
satisfactory therapeutic response and be well-tolerated over the long term. If,
despite correction of a low blood level with an LAI, the response remains
unsatisfactory, the patient is eligible to move on to the next node of the
algorithm for another medication trial.

Patients who should continue on an LAI are those who get a satisfactory
response and still need the LAI to optimize adherence. This can produce
improvement in rehospitalization rates as well as reduce mortality (33%
reduction compared with oral).30 , 36 For this purpose, we do have more
choices. For example, if the patient is started in aripiprazole and then needs an
LAI, we now have several formulations of aripiprazole LAI. Injections can last
four, six, or eight weeks. There is also a new formulation in which patients
receive an oral dose of 30 mg at the same time that they receive a four-week
injection; this results in therapeutic plasma levels developing in four days.
Paliperidone now has an injection lasting 12 weeks, which can be started after
the patient has been on the 4-week formulation for 4 months. Risperidone now
has the first formulation of an LAI that is injected subcutaneously; it lasts four
weeks.

Node 2: The Second Antipsychotic Trial
There has been no change in the recommendations here, which are to try one of
the more effective antipsychotics as demonstrated in trials with patients who
have had previous exposures to antipsychotics: risperidone, olanzapine, or one
of the FGAs like perphenazine. 37 , 38 If the patient was on one of these for the
first trial, then any antipsychotic may be selected for the second trial.

Node 3: The Third Antipsychotic Trial—Clozapine
In the last seven years, there have been many studies, reviews, and guidelines
debating the role of clozapine, but the bottom line is that the strong
recommendation for clozapine is still supported despite the considerable side
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effects of this medicine. 39 , 40 These patients have treatment-resistant
schizophrenia (TRS) and nothing else has come along that is clearly effective
for TRS. Despite this it remains underutilized. 41 Yet, it appears likely that real-
world outcomes would be better if more clinicians utilized clozapine when
indicated. 42 , 43 This algorithm update has provided further refinement of the
parameters for adequate trials of the first two antipsychotics prior to clozapine
(e.g., use of plasma levels and LAIs), and confidence in the appropriateness of
turning to clozapine for the third trial should be enhanced.

Node 4: Augmentations and Alternatives to Clozapine
The 2013 algorithm offered five ideas to consider, none of which had strong
support. As of this writing, some have stronger support, others weaker.

Augmentations with other antipsychotics : Previously risperidone,
lamotrigine, and FGAs were considerations. There seems to have been little
interest in further study of these particular options. The evidence remains as it
was in the 2013 paper: The support is weak at best. Aripiprazole as an
augmentation, however, has had significant new study and discussion in the
literature. In a meta-analysis of four short-term (8–24 weeks) randomized
placebo-controlled trials of adding aripiprazole to clozapine involving 347
patients, the improvement in positive symptoms was at a trend level (p = .12)
only. 44 All-cause discontinuation rates were higher with placebo (risk ratio 1.4)
but this too was nonsignificant. The patients lost a mean of three pounds but
they were eight times more likely to get agitation or akathisia. These data did
not seem to particularly support adding aripiprazole to the option list. However,
a new meta-analysis of psychiatric rehospitalization (a measure of maintenance
effectiveness) with different antipsychotics and combinations of antipsychotics
involving 62,250 patients in Sweden found that aripiprazole plus clozapine was
associated with the lowest rate of rehospitalization.31 Other combinations
involving clozapine, clozapine alone, and combinations involving an LAI
comprised the ten best treatments associated with reduced rehospitalization.
The best results on mortality and medical hospitalizations were also found with
the same leading options. Editorial comment, however, urged caution and that
these observational studies should be considered preliminary and more high-
quality randomized controlled trials are needed to confirm the efficacy of these
combinations (apart from the well-established efficacy of clozapine and the
benefits of LAIs for addressing adherence issues).13 Major newer meta-
analyses of up to 62 studies of acute treatment (as opposed to relapse
prevention) have found no greater efficacy for any antipsychotic combinations.
45 , 46

Augmentations with anticonvulsants : Previously, lamotrigine was discussed
because it has had five placebo-controlled trials as an augmentation for
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clozapine. New data suggest topiramate is also an option. 47 This is an addition
to the previous algorithm recommendations. Zheng et al. found a significant
improvement in positive symptoms (standardized mean difference: −0.37) and
negative symptoms (SMD: –0.58). Patients also lost a mean of 6 pounds, and
improved in other metabolic indices as well, including insulin resistance.
However, there were high discontinuation rates due to paresthesias and
cognitive difficulties. 48 Valproate was also studied in five trials in China and
seemed comparably effective to topiramate as an augmentation of clozapine48

but the studies were faulted for not controlling for clozapine levels, high
heterogeneity of the studies, and peculiarities of ethnicity-based genetic
metabolic issues with clozapine in the population treated. 49

Augmentation with electroconvulsive therapy (ECT) : The previous
algorithm included ECT as an option for augmenting clozapine, based on case
report data only. Since then, there was a controlled trial of ECT with clozapine
continuation as the control, showing efficacy. 50 However, a small sham-
controlled trial published two years later in 2017 was disappointing in showing
no difference in outcome versus sham. 51 Sham produced a 28% improvement
in Positive and Negative Symptom Scale scores, compared with a 19%
reduction in the group getting ECT, which was a nonsignificant difference. The
study diminishes enthusiasm for this strategy though it is still retained as a
consideration. Sham and real ECT procedures both produced some benefit.

Switching to aripiprazole to replace clozapine after the clozapine trial must
end : Though there are very little data supporting the theoretical notion that
after a trial of an antipsychotic like clozapine that has weak affinity for the
dopamine receptor (and which, as a consequence does not upregulate those
receptors), a trial with a medicine that is both a dopamine blocker and a partial
agonist at the dopamine receptor, like aripiprazole, could be timely and
effective. One more case report has appeared that supports this possibility. 52

Something really new and unexpected : A 24-year-old man with chronic TRS
had a bone marrow transplantation for cancer treatment. 53 His schizophrenia
remitted in a remarkable way and continued in remission at four-year follow-
up. Did this have something to do with addressing immune system
dysregulation? Further studies are required.
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Learning Objective: After participating in this activity, learners should be better able to:

Evaluate pharmacotherapy options for patients with generalized anxiety
disorder

Abstract: This revision of previous algorithms for the pharmacotherapy of generalized
anxiety disorder was developed by the Psychopharmacology Algorithm Project at the
Harvard South Shore Program. Algorithms from 1999 and 2010 and associated references
were reevaluated. Newer studies and reviews published from 2008–14 were obtained from
PubMed and analyzed with a focus on their potential to justify changes in the
recommendations. Exceptions to the main algorithm for special patient populations, such
as women of childbearing potential, pregnant women, the elderly, and those with common
medical and psychiatric comorbidities, were considered. Selective serotonin reuptake
inhibitors (SSRIs) are still the basic first-line medication. Early alternatives include
duloxetine, buspirone, hydroxyzine, pregabalin, or bupropion, in that order. If response is
inadequate, then the second recommendation is to try a different SSRI. Additional
alternatives now include benzodiazepines, venlafaxine, kava, and agomelatine. If the
response to the second SSRI is unsatisfactory, then the recommendation is to try a
serotonin-norepinephrine reuptake inhibitor (SNRI). Other alternatives to SSRIs and SNRIs
for treatment-resistant or treatment-intolerant patients include tricyclic antidepressants,
second-generation antipsychotics, and valproate. This revision of the GAD algorithm
responds to issues raised by new treatments under development (such as pregabalin) and
organizes the evidence systematically for practical clinical application.

Keywords: algorithms, anxiety disorders, evidence-based practice, generalized anxiety
disorder, psychopharmacology

eneralized anxiety disorder (GAD) is a chronic, debilitating condition
characterized by excessive and persistent worrying that interferes with many

aspects of daily life. 1 – 7 Symptoms include both somatic (physical) symptoms, such
as tremor and palpitations, and psychic (psychological) symptoms, particularly
apprehensive expectations about major and minor concerns. It is the most common
anxiety disorder seen in the primary care setting. 8 Nearly seven million Americans
suffer from GAD. 2
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In this article, we present an algorithm for selecting medication treatments for
GAD. This algorithm is an update of a 1999 version from the Psychopharmacology
Algorithm Project at the Harvard South Shore Program (PAPHSS). 9 It was also
influenced by a 2010 GAD algorithm from an international psychopharmacology
group, to which one of the authors (DNO) contributed. 10 Although psychosocial
interventions are of unquestioned importance in the armamentarium for treating
GAD, this algorithm is limited to psychopharmacology interventions and may be
applied if and when the prescribing clinician and patient determine that medication is
appropriate. In some patients, combinations of medication and psychotherapy are
utilized, though the effectiveness of combination treatment compared to either
treatment alone is unclear. 11

GAD is frequently comorbid with other disorders. Major depressive disorder is
found in nearly 50% of patients, and over 60% have other anxiety disorders. 12 It is
important to address the impact of these and other comorbidities when approaching
patients with GAD.

In the United States, the selective serotonin reuptake inhibitors (SSRIs)
escitalopram and paroxetine, the serotonin-norepinephrine reuptake inhibitors
(SNRIs) venlafaxine XR and duloxetine, the benzodiazepine alprazolam, and
buspirone are approved by the Food and Drug Administration (FDA) for GAD.
Other medications such as pregabalin are approved for GAD in some other countries
but available in the United States only because of approval for other indications.
Other off-label options have been evaluated in GAD—including other
benzodiazepines (e.g., diazepam), hydroxyzine, bupropion, tricyclic antidepressants
(e.g., imipramine), kava (Piper methysticum ), and rhodax (Rhodiola rosea ).1 , 13 –

17 Antipsychotics (quetiapine) have also been found to have efficacy in randomized,
controlled trials. 18 In this algorithm, the evidence for the effectiveness and safety of
these and other possible options are evaluated and sequenced in accordance with
their potential value in particular contexts. These contexts include the presence of
various medical and psychiatric comorbidities, as well as other situations such as
women who have the potential to become pregnant. Cost-effectiveness is
occasionally a consideration when options seem equivalent in overall benefit and
risk.

METHODS

Prior publications have described the PAPHSS method of algorithm development. 19

– 24 The algorithms are structured like a hallside psychopharmacology consultation.
They present a series of question about diagnoses and the history of previous
treatment that the consultant might ask. The questions are designed to efficiently
characterize the clinical situation. Then, recommendations are offered that are
derived from an analysis of evidence pertinent to that situation. The authors
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reviewed their previous GAD algorithms,9 , 10 consulted other recent algorithms and
guidelines, and focused on the key randomized, controlled trials (RCTs), especially
recent ones not considered in the previous reviews.

In constructing the decision tree, the authors considered efficacy, tolerability, and
safety as the main bases for prioritizing treatments. All hierarchical and other clinical
recommendations were the result of agreement by the two authors. Their conclusions
were opinion-based distillations of the body of evidence reviewed that could be
subject to conflicting interpretation by other experts. However, the peer-review
process that follows submission of the article adds some validation to the reasoning
in this algorithm and other PAPHSS algorithms. If the reasoning, based on the
authors’ interpretation of the pertinent evidence, is plausible to reviewers, then it is
retained. When differences of opinion occur, the authors make adjustments to
achieve consensus with the reviewers or have probed the relevant evidence further in
order to present a stronger argument in support of their position.

At each decision point, different options are available for consideration, enabling
prescribers to select what seems best and most acceptable to the patient in each
particular clinical situation.

FLOW CHART FOR THE ALGORITHM
A summary and overview of the algorithm is presented in Figure 1 . Each numbered
“node” represents a key question or decision point that delineates patients ranging
from those who are treatment naive to those who are increasingly treatment
refractory. The questions and evidence-based rationales that support the
recommendations at each node are presented below .
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Figure 1. Psychopharmacology algorithm for generalized anxiety disorder. GAD,
generalized anxiety disorder; SNRI serotonin-norepinephrine reuptake inhibitor; SSRI, selective
serotonin reuptake inhibitor.

NODE 1: DOES THE PATIENT MEET DSM-5 CRITERIA
FOR GENERALIZED ANXIETY DISORDER?
First, confirm a diagnosis of GAD based on the criteria present in the most recent,
fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5),
25 and note any comorbid medical or psychiatric diagnoses that may affect decision
making, as will be discussed in Node 2.

Regarding the DSM-5 diagnostic criteria, it may be that no diagnostic category
changed as much as GAD between DSM-III/III-R and DSM-IV, though the changes
from DSM-IV to DSM-5 were minor. The current criteria describe patients with a
core problem of chronic excessive worrying, focused in a number of areas, that is
difficult to control and causes impairment. If the worry is confined to the typical
worries associated with other mental disorders (e.g., negative evaluation in social
anxiety disorder), then GAD would not be diagnosed. In DSM-III/III-R, the
condition was predominantly a disorder of autonomic, motor, or other somatic
manifestations of anxiety. These symptoms turned out not to be particularly specific
to GAD, and many DSM-III/III-R GAD patients would now be classified with other
anxiety disorders or somatic symptom disorders. 26 , 27
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NODE 2: CONSIDER SPECIAL PATIENT POPULATIONS
AND COMORBIDITIES
Table 1 summarizes common comorbid considerations in patients with GAD and
how they might influence the algorithm—including insomnia, major depression,
bipolar disorder, substance use disorders, and posttraumatic stress disorder. Other
relevant considerations are whether patients are elderly and whether a woman has
child-bearing potential. These factors should be reviewed both before beginning to
consult the algorithm and subsequent to considering the next node if treatment
response is unsatisfactory. A more thorough analysis of this important material is
beyond the scope of this article, though the reader is encouraged to consult the cited
studies and reviews.

NODE 3: HAS THE PATIENT HAD AN ADEQUATE TRIAL
OF AN SSRI?
Having confirmed the diagnosis of GAD and considered the comorbidity and related
issues in Node 2, the authors found that the evidence still supports SSRIs as the first-
line medication for uncomplicated cases of GAD, based on their safety and
tolerability, but with some reservations, as will be discussed. Two SSRIs are FDA
approved for use in GAD: escitalopram and paroxetine. However, sertraline has also
been used with comparable efficacy in three RCTs in comparison to placebo. 58 If a
patient has not been tried on an SSRI, the recommendation is to try one, with both
prescriber and patient taking into account the particular side-effect profiles of the
three main options. Consider avoiding citalopram, particularly in the elderly with a
history of cardiovascular disease, given concerns about its ability to prolong the QTc
interval in doses >40 mg daily, as outlined in FDA guidelines announced in March
2012. 59 , 60 The new maximum dose in the elderly is 20 mg daily. But some
controversy remains. Recently published observational data show no cardiovascular
safety issues in a sample of patients who received doses over 40 mg daily, 61 and the
authors of that study suggest that this finding is consistent with extensive literature.
In the unpublished RCTs that the FDA relied upon to develop the new warning,
however, escitalopram had much less effect on QTc than citalopram.60

Table 1 | Comorbidity and Other Features in GAD and How They Affect the
Algorithm

Comorbid
conditions and
other
circumstances

Evidence considerations Recommendations
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Comorbid
conditions and
other
circumstances

Evidence considerations Recommendations

Sleep
disturbance

There may be multiple contributing
causes from comorbid medical and
psychiatric conditions

Some treatments may result in
worsening or treatment-emergent
insomnia (e.g., SSRIs and SNRIs)
28

More sedating agents like
hydroxyzine and pregabalin may
be better than SSRIs and SNRIs 29

Evaluate and manage contributing
causes to the insomnia

Adjunctive trazodone added to an
SSRI was helpful for improving
sleep in two placebo-controlled
trials 30 , 31

GABA agonists can work 32 but
may cause rebound effects the
night after discontinuation 33

Consider hydroxyzine or
pregabalin29 over SSRIs as
alternative primary treatments

Hydroxyzine could be an
alternative hypnotic
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Comorbid
conditions and
other
circumstances

Evidence considerations Recommendations

Elderly patients All GAD treatments have
additional or increased risks or
require closer monitoring in the
elderly

Consider sertraline and
escitalopram, 34 , 35 although risks
could include gait impairment, GI
bleeding, bone loss, and
hyponatremia

One small study comparing
sertraline and buspirone found a
trend favoring buspirone, but this
result requires replication 36

The SNRI venlafaxine was also
effective 37 but can be associated
with a high rate of blood pressure
problems when used at a mean
dose of 196 mg 38

Pregabalin was effective, but
caution is advised for somnolence
and dizziness; falls with fracture
occurred 39

Benzodiazepines can produce falls,
decreased respiratory drive,
substance use disorders, and
additive sedation, 40 and are not
recommended

Quetiapine has metabolic risks, and
a new warning in 2011 on QTc
prolongation 41

Neuropathic
pain

Patients with neuropathic pain can
respond to pregabalin 42

Consider pregabalin rather than an
SSRI

Women of
childbearing
potential and
women who
become
pregnant during
treatment

Benzodiazepines have a “D” rating
for pregnancy due to some risk for
cleft palate 43

SSRIs and SNRIs are all “C”
(except paroxetine, which is “D”)
but are associated with some pre-
and postnatal complications 44 , 45

Avoid benzodiazepines and
paroxetine
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Comorbid
conditions and
other
circumstances

Evidence considerations Recommendations

Active
substance use
disorders

15% have this comorbidity 46

Though controversial, experts
concluded that benzodiazepines
should be avoided in such patients
47

Avoid benzodiazepines and related
agents

Avoid pregabalin, which is also a
Schedule IV controlled substance

Major
depression

GAD and depression can coexist
and be distinguishable27

Major depression with comorbid
anxiety responds less well to
antidepressants than depression
without anxiety 48

Try treating with SSRIs (second
choice, SNRIs), which treat both
depression and anxiety

Consider adjunctive treatment
focused on GAD, if necessary

Bipolar
depression

Rates of GAD are higher in bipolar
compared to unipolar depression27

Antidepressants, including SSRIs,
are usually not recommended,
especially if the patient is a rapid
cycler or presents with mixed
features48 , 49 ; efficacy is
doubtful, and the risk of mood
switch is significant49 , 50

For the depression, consider
lithium, lamotrigine, and
lurasidone 21 , 51

For the GAD, consider pregabalin,
hydroxyzine, and benzodiazepines

Quetiapine was not effective in one
study of patients with GAD and
bipolar depression 52

Bipolar mania Manic patients have high rates of
GAD, and response to lithium and
anticonvulsants may be reduced 53

Valproate was effective compared
to placebo in a small study on men
with comorbid GAD 54

Avoid antidepressants

Quetiapine is effective for GAD 55

and may be preferred here

Consider preferring valproate over
lithium in men with mania and
GAD, but not in women of
childbearing potential due to
teratogenicity 56

Posttraumatic
stress disorder

Prazosin is highly effective as an
add-on treatment for insomnia,
nightmares, disturbed awakenings,
and daytime symptoms of PTSD in
4 small placebo-controlled
studies19 , 57

Prazosin is recommended
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GABA, gamma aminobutyric acid; GAD, generalized anxiety disorder; PTSD, posttraumatic stress disorder;
SNRI, serotonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor.

Of the three recommended SSRIs, paroxetine produces the most side effects. Its
H1 antihistaminic effects are probably the reason that it causes more weight gain,
constipation, and daytime sedation than others (though unexpectedly, it can be
activating and is just as likely to impair sleep as the others). 62 , 63 Weight gain may
be as high with escitalopram, however, as with paroxetine; an observational study
found both were associated with >14% of patients gaining more than 7% of body
weight during extended treatment of obsessive-compulsive disorder, versus <5%
with sertraline. 64 Paroxetine is associated with the most sexual side effects, 65 has
more cytochrome P450 drug interactions than escitalopram or sertraline, and can
produce discontinuation symptoms if a dose is missed, due to its short half-life.
Additionally, paroxetine is the only SSRI with a pregnancy category D classification,
because of reports of increased cardiac septal defects. Recent studies have replicated
this finding. 66

The overall effect size of SSRIs in GAD in a 2007 metaanalysis was 0.36
(standardized mean difference from placebo), which is a modest effect, 67 though in
some studies remission rates were as high as 50%. 68 In the elderly, in whom GAD is
particularly common, 69 the evidence base with SSRIs is limited. Sertraline seemed
inferior to buspirone in a small RCT without placebo control,36 but escitalopram was
effective compared to placebo in a larger study.35

Paroxetine was found to be effective at daily dosages of 20 mg or 40 mg, while
the optimal daily dosage of escitalopram compared to placebo was 10 mg and not 20
mg. 3 , 4 Sertraline doses have ranged from 50–200 mg daily. A dose-response
relationship has not been demonstrated for any SSRI, and no research has compared
higher-dose SSRIs to longer time on the initial dose. 70

The time required for an adequate trial of an SSRI for GAD varies with the
individual. Studies with escitalopram have found that if response commences within
two weeks (defined as a 20% improvement in Hamilton Anxiety Rating Scale
[HAM-A] scores), the prognosis for remission is good. 71 By the same token, if there
is no response in two weeks, the initial dose should be increased. If there is no
response in four weeks, meta-analysis suggests that the patient is unlikely to
respond.70 Assuming that the patient has been adherent to treatment and that there is
no reason to suspect the patient to be an ultra-rapid metabolizer of the medication, it
is reasonable to consider such a trial to be adequate.

When prescribing SSRIs, clinicians are urged to be mindful of their typical
adverse effects. Sexual side effects, in particular, are common, disturbing for many
patients, and difficult to discuss, and they usually do not remit with time. 72 In
addition to the other side effects noted above, upper gastrointestinal tract bleeding
was nine times more common over three months in patients on an SSRI and a
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nonsteroidal anti-inflammatory medication than in a control group not on those
medications. 73 This risk is mitigated, however, if the patient is also on an acid-
controlling agent such as a proton-pump inhibitor. Even short-term use of an SSRI
(7–28 days) increases the odds of a upper gastrointestinal tract bleed by 67%-84%. 74

Osteoporosis and fracture risk increase twofold with long-term SSRI use. 75 Suicidal
ideation and behavior may increase in patients younger than 25 years, 76 as noted in
the package-insert warning of all antidepressants.

Because of these side effects and the high placebo-response rate in GAD studies,70

it is recommended that prescribers attempt to confirm that any apparent response of
GAD to SSRI treatment was medication related and not due to nonspecific aspects of
care (e.g., a placebo response). Usually, the best way to make this determination is a
trial off the medication at a time when the patient is doing reasonably well and can
receive suitable support and observation. Some may relapse, but many more will not
and are spared the side effects. If medication-related benefit seems likely,
maintenance treatment for one year or more is reasonably well established and
endorsed by most evidence-based guidelines, since GAD is often a chronic
condition.3 For example, escitalopram recipients (compared to placebo) took a
significantly longer time to relapse and had a markedly decreased risk of relapse than
those on placebo. 77

Node 3A: Other Options to Consider
If the risks of adverse effects from an SSRI are considered unacceptable to the
prescribing clinician or patient, several reasonable options are worth considering. We
will briefly discuss the rationale for each of these, their advantages and
disadvantages, and when they might be considered preferable to SSRIs.

The serotonin-norepinephrine reuptake inhibitors (SNRIs) venlafaxine and
duloxetine are also FDA approved for GAD and have comparable efficacy to
SSRIs.3 Of the two, the side effects of venlafaxine seem to relegate it to, at best, a
second choice. While causing the same liability to sexual side effects as SSRIs,
venlafaxine produces dose-related hypertension requiring clinical monitoring, and
causes more problems with sweating. 78 By contrast, duloxetine was found to have
significantly lower rates of sexual side effects than paroxetine, although they were
higher than placebo. 79 Blood pressure effects seemed comparable to SSRIs.79 These
considerations could elevate duloxetine to a first-line option. However, risks of liver
abnormalities, though small, suggest that it would be prudent to assess baseline liver
function function (an inconvenience); duloxetine is contraindicated in patients with
hepatic impairment.78 Perspiration and infrequent urinary retention (0.4%) are other
concerns with duloxetine.78

Efficacy and dosing requirements with duloxetine were demonstrated in four
RCTs. The medication was effective at 60–120 mg, with no advantage to the higher
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dose.4 , 80 The GAD symptoms earliest to respond included anxious mood and
muscle tension, and the symptoms last to respond included insomnia and common
gastrointestinal and autonomic symptoms (all part of the adverse-effect profile of
SNRIs). 81 The most common adverse effects reported were nausea, dizziness, dry
mouth, fatigue, somnolence, and constipation, but otherwise duloxetine was reported
to be generally well tolerated.80 , 82 – 84 It should be noted that despite intensive
marketing to the contrary, the analgesic effects of duloxetine in depressed patients
were found (in a metaanalysis of five trials) to be clinically insignificant. 85 The
effect size of the analgesia was only 0.115 by Cohen’s d.85 This analysis excluded
studies of patients with comorbid fibromyalgia or musculoskeletal disorders.

Buspirone is an azapirone that received FDA approval as a monotherapy agent for
DSM-III GAD in 1986, with double-blind, placebo-controlled studies mostly
demonstrating effectiveness comparable to benzodiazepines. A meta-analysis in
1992 of eight placebo-controlled RCTs involving buspirone in doses ranging from 15
to 60 mg daily found the typical effective dose to be 30 mg. 86 It was found very
useful in a placebo-controlled trial in recently abstinent anxious alcoholics (almost
half of whom met DSM-III criteria for GAD) at an average dose of 50 mg daily. 87

Advantages over benzodiazepines included no abuse potential and a good side-effect
profile. 83 , 88 Buspirone has little overdose toxicity, no impairment of cognitive or
psychomotor performance, and no sexual side effects. Only one placebo-controlled
trial, however, has been undertaken to confirm buspirone’s efficacy as monotherapy
for DSM-IV GAD. In a comparison to venlafaxine (sponsored by the manufacturer
of venlafaxine), buspirone 30 mg daily was no better than placebo on some
measures, and on others it was inferior to venlafaxine. 89 Therefore, it is somewhat in
doubt whether buspirone, despite its advantages in side effects, is a first-line agent in
DSM-IV or DSM-5 GAD. Clinicians may nevertheless want to consider it because
of its benign side effects.

Hydroxyzine is an antihistamine with mild 5-HT2 receptor blocking effects that
has shown both efficacy over placebo and safety at doses around 50 mg daily in three
placebo-controlled RCTs in GAD patients, one using DSM-III criteria 90 and two
using DSM-IV criteria. 91 , 92 Given its low abuse potential, sedating properties, lack
of sexual side effects, and mean effect size of 0.45 in these studies, it appears to be a
viable alternative to SSRIs. Clinicians seem skeptical about this product, however,
and it is not known to have any benefit for disorders like depression and other
anxiety states that are common comorbidities with GAD. Nevertheless, it is
commonly used as a PRN (as needed) medication on inpatient units because of its
rapid onset of sedation (15–30 minutes), half-life of three hours, and duration of
effect, lasting 4–6 hours with no known potential for dependence. 93 It is also
prescribed this way for outpatients, with doses ranging from 37.5 mg to 75 mg.88 In
a Cochrane Review comparing hydroxyzine to other anxiolytic agents, such as
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benzodiazepines and buspirone, hydroxyzine was found to be equivalent in
tolerability, efficacy, and acceptability among patients. 94 The third RCT92 was
particularly interesting in that, over the 12 weeks of the comparison to placebo and
the benzodiazepine bromazepam, the difference between hydroxyzine and placebo
gradually enlarged, suggesting an accumulating effect rather than an immediate and
plateauing effect, which one might expect from a purely sedative agent. A replication
trial comparing hydroxyzine to an SSRI would be of great interest.

Pregabalin is approved throughout Europe for treating GAD and is widely used
there and recommended in international guidelines. 95 It has at least seven positive
RCTs versus placebo and several comparators, and was at least comparably effective
to other medications for both somatic and psychic symptoms of GAD.70 Compared
to SSRIs, it seemed to have a relatively rapid onset and was more beneficial for
sleep.70 Unlike antidepressants, there seemed to be a dose response relationship in
GAD, where doses over 300 mg daily were more effective. 96 , 97 Surprisingly, the
medication was not approved in the United States for GAD despite two submissions
of data to the FDA. The “non-approvable letter” explaining the FDA reasoning has
not been made public by the manufacturer. They are not required to disclose the
letter, and the company refused to share it with the authors of this article. It has been
speculated that the treatment effect size, though statistically significant, was
considered too small to be clinically significant in the reviewed trials (e.g., three
points or less on the HAM-A). 98

Pregabalin was found to be effective in elderly patients in one study, though
caution is required since pregabalin’s most common side effects include somnolence
and dizziness, and one patient fell and sustained a fracture.39 , 98

Cost considerations may result in some pharmacy-benefit managers in the United
States refusing to allow use of pregabalin for GAD. It is possible that gabapentin
could be used instead of pregabalin here and throughout the algorithm when
pregabalin is recommended. This substitution is speculative because there are no
controlled studies of gabapentin in GAD. However, gabapentin has some of the same
FDA indications as pregabalin (neuropathic pain and convulsions), and it is
frequently used off-label as an anxiolytic. In an RCT, Clarke and collaborators 99

found that gabapentin was effective for a variety of chronic anxiety disorders,
particularly preoperative anxiety. In another RCT, gabapentin 300 mg and 900 mg
were compared to placebo for anxiety symptoms in 420 breast cancer survivors. 100

Both doses were associated with significant improvements in anxiety symptoms
compared to placebo, with a greater improvement reported in patients with higher
baseline levels of anxiety. Notably, pregabalin is a Schedule IV controlled substance.
Gabapentin is not, though some concerns have been raised about its potential for
misuse by patients with tendencies in that direction. 101

Bupropion is an antidepressant that clinicians do not tend to consider for patients
with anxiety disorders. 102 However, there is an intriguing, though small, double-
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blind, controlled trial in 24 outpatients aged 18–64 with DSM-IV GAD. 103 They
were randomized to receive either bupropion XL (extended release) 150–300 daily
or escitalopram (FDA approved for GAD) 10–20 daily. The main efficacy measures
used were the Clinical Global Impression of Improvement (CGI-I) and the HAM-A.
Anxiety symptoms improved in both groups, but the difference in mean HAM-A
scores was significant (p = .01) in favor of bupropion, which produced an endpoint
score of 5.3, whereas escitalopram resulted in a mean score of 11.4. Response and
remission rates as measured by the CGI-I also favored bupropion, but differences in
depression ratings were nonsignificant. The study was sponsored by the
manufacturer of bupropion.103

How seriously should one take these data? Trivedi and colleagues 104 compared
the effects of bupropion and sertraline on anxiety symptoms in patients with major
depression using pooled data from two eight-week, double-blind, placebo-controlled
trials involving almost 700 patients. The two medications had comparable anxiolytic
and antidepressant effects, and onset of improvement from both was equally rapid.
There were no differences in activation side effects or insomnia. Because of these
findings and other data, including bupropion’s relatively low incidence of sexual side
effects, Zimmerman and colleagues102 suggested that the evidence base might
actually support bupropion as the first-line antidepressant over SSRIs for most
patients with major depression. Without question, sexual side effects are one of the
chief concerns of patients about to try an antidepressant for depression or GAD,
presuming that they are fully informed about them. Bupropion’s advantage in this
respect may be balanced with the modest risk of seizures associated with the longer-
acting versions of bupropion, 105 though bupropion is contraindicated if the patient
has a past history of seizures or a history of an eating disorder. These considerations
suggest that bupropion may be a possible option to bring up with patients
considering their first treatment for GAD.

Other agents with some effectiveness for GAD include benzodiazepines,
mirtazapine, quetiapine, agomelatine (not available in the United States), and kava.
These will be discussed as options at Node 4.

Node 3B: Did You Try an SSRI and Get a Partial Response? Consider
Augmentations
Partial improvement occurs frequently in GAD—perhaps more commonly than
remissions.3 Augmentation may be considered if the partial improvement is thought
to be due to the medication and not the concomitant psychotherapy or nonspecific
aspects of treatment. As noted above, this determination may be difficult but is of
crucial importance. As a general principle, one should avoid adding another
medication when partial response to the first medication is likely a placebo response.
Unnecessary polypharmacy increases the risks of adverse effects and drug
interactions, reduces adherence due to complexity of the regimen, and increases
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costs. Clinicians should evaluate for other possible causes of incomplete response
such as comorbidity, nonadherence, and pharmacokinetic/pharmacogenetic variables.

If a true partial response is nevertheless suspected, there is only weak or equivocal
evidence available for guidance regarding what to choose for augmentation.
Quetiapine has received the most study, with three placebo-controlled augmentation
RCTs. 106 – 108 Though one RCT (not double-blind; n = 20) found efficacy,106 two
double-blind RCTs 107 , 108 did not. The larger of those two studies (n = 409) found a
trend favoring quetiapine (p = .079), but the difference from placebo on the HAM-A
was only one point, which seems clinically insignificant.107 Risperidone has two
augmentation studies that were positive—one of which was large. 109 , 110 A small,
underpowered study demonstrated that olanzapine can be added to SSRIs with
augmenting effects in GAD. 111 However, given the high risks of metabolic side
effects, negative effects on insulin resistance in the cases of olanzapine and
quetiapine, 112 , 113 and weight gain, among other considerations, these second-
generation antipsychotics are not recommended as augmenters at this early point in
the algorithm.

Buspirone was not impressive as an augmenter of citalopram in outpatients with
major depression and high levels of anxiety in the STAR*D study. It produced a
remission rate of only 9% over 14 weeks.48 No studies have used buspirone as an
augmenter in GAD without depression, but the STAR*D results and the general
concerns raised earlier about the effectiveness of buspirone in DSM-5 GAD suggest
buspirone would not be a prime option for augmentation.

It seems reasonable to consider adding one of three alternatives: hydroxyzine and
pregabalin, which are well-tolerated options discussed in Node 3A above, or a
benzodiazepine. Though no augmentation trials with hydroxyzine have been
published, an eight-week, randomized, double-blind, placebo-controlled trial of
pregabalin augmentation in GAD (150–600 mg daily) found it to be somewhat
effective. 114 The changes in HAM-A scores compared to placebo were significant
but not clinically impressive: -7.6 versus -6.4 (p < .05). Benzodiazepines have also
received no formal study of augmentation in GAD, but their use seems to be
common in clinical practice. Benzodiazepines as monotherapy for GAD will be
discussed in Node 4A, where it will be suggested that the usual objection to these
products concerns their risks of abuse, tolerance, and dependence. However, in a
recent RCT of clonazepam as an augmentation of sertraline for generalized social
anxiety disorder, the clonazepam addition seemed effective and safe. 115 This study
provides indirect support for the possible use of clonazepam here, but testing in
GAD patients is necessary.

NODE 4: HAS THE PATIENT TRIED A SECOND SSRI OR
DULOXETINE?
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If the patient has had no response (or a partial response presumed to be due to
placebo effect or the nonspecific effects of other aspects of care) after an adequately
dosed initial trial of an SSRI, no evidence is available to help guide the second step
of psychopharmacology treatment for GAD. Assuming that adherence issues and
pharmacokinetic/pharmacogenetic influences on dose bioavailability have been
considered, and that the diagnosis is verified, it seems reasonable to try another
evidence-supported medication. Often that will be another SSRI or duloxetine
because of their advantages as outlined in Node 3. Since the SSRIs are not identical
in their spectra of receptor activity, it may be that a different one will have a better
constellation of effects to address the patient’s needs.

Node 4A: Other Options to Consider
The four alternatives suggested and discussed in Node 3A may also be considered:
buspirone, hydroxyzine, pregabalin, and bupropion. To this list, some others may be
added that have a sufficient evidence base for usage but that present issues or
problems suggesting that they should not be alternative first-line (Node 3) agents:
benzodiazepines, venlafaxine, agomelatine (not available in the United States), and
kava. Some other medications, including atypical antipsychotics and tricyclic
antidepressants, have evidence of efficacy but, due to their side-effect burden, are
postponed for consideration later, at the next node. We will review the rationales for
the four new options.

Benzodiazepines are effective for GAD and are perhaps the most widely
prescribed anxiolytic agents. Alprazolam was FDA approved for GAD at the time of
DSM-III. Placebo-controlled comparator trials in DSM-IV GAD with agents such as
pregabalin 116 confirm their efficacy using the more recent GAD criteria. An
advantage appreciated by patients is the rapid effect, appearing soon after treatment
is begun. However, benzodiazepines have many disadvantages. After treatment for
several months, about 40% of patients develop tolerance and dependence,47 and they
should particularly be avoided in patients with a history of substance use disorders,
though with some exceptions.9 They are also commonly associated with increased
sedation, memory impairment, psychomotor incoordination resulting in increased
motor vehicle accidents, and rebound anxiety. 5 Long-acting benzodiazepines such as
clonazepam, however, may help decrease breakthrough anxiety during treatment
with an SSRI. Both somatic and psychic symptoms may improve, although somatic
symptoms may be the better targets for benzodiazepine therapy.83 , 97 If
benzodiazepines are to be given at this node, they are suggested primarily for
patients who have no history of any substance use disorders, as noted above. They
may be combined with an SSRI in the early phase of treatment (e.g., 4–8 weeks)
while waiting for the SSRI to work,88 and then tapered and discontinued if possible.

Venlafaxine XR is a reasonable alternative treatment to consider here instead of a
second SSRI, though as noted earlier it seems that duloxetine would be a better
choice in the SNRI class if it was not tried as initial treatment in Node 3. Overall
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acute efficacy of venlafaxine XR is at least as good as with the SSRIs,67 and most
studies show only minimal additional improvement at the higher doses at which side
effects like hypertension are more common. 117 Notably, in a randomized, placebo-
controlled trial comparing escitalopram with venlafaxine XR in patients with GAD,
escitalopram was found to be better tolerated. Discontinuations due to adverse
effects did not differ between escitalopram and placebo (7% vs. 5%; p = .61) but
were significantly higher for venlafaxine XR (13%) compared to placebo (p = .03).
118 The study was sponsored by the makers of escitalopram.

Because relapse rates in GAD treatment after one year of follow-up are generally
high, a 2010 study examined the benefits of 6 and 12 months of continued treatment
with venlafaxine XR (75–225 mg/daily) or placebo in 268 patients who had achieved
improvement after an initial 6 months of open-label treatment.82 Relapse rates were
over 50% for patients on placebo versus just under 10% for those who stayed on
venlafaxine XR (p < .001). Remissions were most likely at the maximum dose of
225 mg daily. The most common adverse events in this longer trial were dry mouth,
drowsiness, lightheadedness, headaches, and increased sweating.

Agomelatine is an antidepressant that works by a novel mechanism blocking
serotonin 2C receptors and stimulating melatonin receptors. It has undergone 20
RCTs in depression. In the three U.S. studies, however, it did not do well, and
perhaps that is why it was not granted FDA approval. In a metaanalysis, the overall
effect size in depression treatment was found to be small (0.24) and inferior to
SSRIs. 119 However, it was more helpful for insomnia than SSRIs or SNRIs. In GAD
patients, two 12-week, placebo-controlled RCTs17 , 120 and one 26-week
maintenance RCT 121 have demonstrated efficacy at doses of 25–50 mg daily. It was
especially useful for sleep, and side effects were minimal. In countries where it is
available, agomelatine may be a reasonable alternative to an SSRI or SNRI for
patients with insomnia and who want to avoid sexual side effects.

Plant-based medications, such as kava (also known as Piper methysticum ), have
shown efficacy in RCTs in GAD. Kava (120/240 mg of kavalactones per day) was
compared to placebo in a recent six-week trial in 75 GAD patients without comorbid
mood disorders. 14 Kava had efficacy on the HAM-A (p = .046; effect size [Cohen’s
d] = 0.62); 26% of participants in the kava group were classified as remitted (HAM-
A < 7) versus 6% of participants in the placebo group (p = .04). Side effects that
were greater in the kava group were limited to headaches. Earlier trials of kava had
more mixed results, however, and a report of severe hepatotoxicity was concerning.
122

Rhodax (also known as Rhodiola rosea ) is another herbal medication that has
been studied in GAD. In a small study from the UCLA Anxiety Disorders Program
of 10 GAD subjects aged 34 to 44, Rhodax extract (340 mg) was given daily for 10
weeks. Rhodax-treated patients improved significantly on the HAM-A (p = .01), but
there were some anticholinergic side effects. 15 Riluzole, a glutamate modulator, was
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promising as a treatment for GAD in an open-label trial in 18 patients. 123 Eighty
percent responded positively, and 53% remitted, though this result needs replication.
Lavender oil was reported to be effective compared to placebo and at least as good as
20 mg of paroxetine in a recent German study involving 539 patients. 124

Node 4B: Did You Try an SSRI and Get a Partial Response? Consider
Augmentations
If the second SSRI or SNRI trial resulted in a partial response that is thought to be
credited to the medication, the same augmentations may be considered as in Node
3B. See Figure 1 .

NODE 5: HAS THE PATIENT TRIED AN SNRI?
If the patient has had two trials (from among the recommended first- and second-line
treatments in Nodes 3 and 4) and has not had a trial of an SNRI, the next trial might
be with an SNRI. Their advantages and disadvantages were reviewed in earlier
nodes. The growing list of alternatives that can be considered at this point includes
benzodiazepines, bupropion, buspirone, hydroxyzine, pregabalin, agomelatine (not
available in the United States), and herbs such as kava. Some other options will be
reviewed below.

Node 5A: Other Options to Consider
The first new option at this point is a second-generation antipsychotic (SGA).
Quetiapine has been the most studied, with five double-blind, placebo-controlled
RCTs as monotherapy for GAD, four of which demonstrated efficacy.58 , 125 , 126 As
noted earlier, the weight gain, insulin resistance, and other metabolic side effects, as
well as the 2011 package insert warning on QTc prolongation, all suggest quetiapine
should not be an early choice in treating GAD. Because of the toxicity, both the FDA
and the European regulatory agency did not approve quetiapine for any use in GAD.
Quetiapine has good efficacy data, however, and it may be a reasonable option for a
treatment-resistant patient at this node of the algorithm.

Risperidone was found effective in two augmentation trials when added to an
SSRI in GAD.109 , 110 It has not been studied as a monotherapy but might be a
reasonable second-choice SGA here. Ziprasidone was used in a small, placebo-
controlled trial as monotherapy for GAD; the trend toward efficacy 127 supported the
findings of an earlier open-label trial. 128 Ziprasidone had no efficacy, however, in a
cohort of patients in which it was used to augment an antidepressant; a larger study
was recommended.127 Risperidone has moderate metabolic side effects and
significant issues with prolactin elevation, but ziprasidone has more tendency to
elevate QTc, and many patients do not tolerate its side effects. 129
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Some tricyclic antidepressants have been found effective in GAD. Of all the
TCAs, imipramine is the only one with significant data for decreasing overall
anxiety, particularly for the psychic symptoms (anxious mood, muscle tension,
difficulty concentrating, and insomnia). Prior studies have compared imipramine to
benzodiazepines for GAD and found that while both medications significantly
decreased the somatic symptoms of GAD and the HAM-A scores, imipramine was
more effective at decreasing anxiety symptoms starting at two weeks. Other studies
have found that imipramine at a dose of 90–135 mg has efficacy for GAD similar to
that of benzodiazepines.5 However, given the many side effects of TCAs—including
anticholinergic effects (e.g., urinary retention), alpha-adrenergic blockade (e.g.,
postural hypotension), seizures, cardiac conduction delay, other cardiac-related
problems, and fatality risk with overdose—TCAs are still not particularly favored
even at this node. If other alternative options are viable and have not been tried, then
the recommendation is to try those first.5 , 88 , 100

Among the first-generation antipsychotics, trifluoperazine was found effective for
“anxiety neurosis” decades ago. The lack of studies with more modern definitions of
GAD, coupled with the risk of tardive dyskinesia, precludes considering first-
generation antipsychotics even at this point in the algorithm. 130

Node 5B: Did You Try an SNRI and Get a Partial Response? Consider
Augmentations
As in Nodes 3B and 4B, it is reasonable to consider augmenting what appears to be a
partial but real response to the chosen Node 5 treatment. To the list of previous
augmentation options, one could add SGAs at this point: the patient is quite
treatment resistant now, having had three trials. Quetiapine, though side-effect prone,
may be acceptable. A small study in 2011 investigated 24 GAD outpatient adults
who had failed at least one eight-week treatment trial of an SSRI (citalopram) or an
SNRI (venlafaxine) for their GAD. 131 These patients received quetiapine XR to
augment their antidepressant for 12 weeks. Primary outcome measures were CGI-S
and HAM-A scores. At 4 weeks, there was a significant and rapid decrease of their
anxiety symptoms as measured by CGI-S and HAM-A scores, with improvements
maintained at week 12. In this study there were no significant weight changes after
12 weeks.

A small (n = 18) augmentation trial with ziprasidone or placebo over eight weeks
in treatment-resistant GAD patients on SSRIs or other medications, including
benzodiazepines, found no efficacy and many more side effects than when
ziprasidone was used as a monotherapy (60% vs. 28%).127

Risperidone was studied in an RCT with placebo control in 40 treatment-resistant
patients with primarily GAD.109 While staying on their previous medications, they
were given risperidone 0.5–1.5 mg daily or placebo for five weeks. Patients in the
risperidone group showed greater improvements on the HAM-A and other anxiety
scales at endpoint. Risperidone was also generally well tolerated, with the most
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common complaint being somnolence, followed by dizziness and blurred vision. In
an open-label trial, a few patients seemed to respond to risperidone at a dose of 0.25
to 3 mg daily. 132

Aripiprazole has been used with promising results in two small, open-label 6–8
week trials as an augmenting agent at doses near 10 mg daily. 5 , 133 , 134

Pollack and colleagues5 , 111 examined olanzapine as an augmentation for
fluoxetine in treatment-refractory GAD in a placebo-controlled RCT involving 46
patients. After six weeks (mean dose = 8.7 ± 7.1 mg daily), there were no
statistically significant differences from placebo on the HAM-A, but remission rates
(HAM-A of 7 or less) were higher on olanzapine. The mean weight gain for those on
olanzapine augmentation was greater (11.0 ± 5.1 lb vs. -0.7±2.4 lb on placebo; p <
.001).

Should SGA augmentation be considered, it would be important to monitor for
weight gain, body mass index, fasting glucose, hemoglobin A1C, and triglycerides.18

A final option for a treatment-resistant male patient with GAD would be
valproate, which has one small RCT demonstrating efficacy.54 Side effects might
include weight gain and elevated liver enzymes.

COMPARISON TO THE RECOMMENDATIONS IN OTHER
ALGORITHMS AND GUIDELINES
The present algorithm for selecting psychopharmacology treatment for GAD
summarizes and organizes the available evidence for effectiveness and safety of the
available medications in a sequence of steps from first treatment to very treatment-
resistant cases. It differs in some respects from other published algorithms and
guidelines. Its proposal of SSRIs as first-line treatment is in agreement with a 2010
international consensus algorithm10 but differs from another by Linden and
colleagues in 2013 135 that recommends pregabalin first-line, followed by
hydroxyzine and then venlafaxine. The present algorithm suggests pregabalin as an
alternate agent for first-line use. The authors of this algorithm found reasons to think
about bupropion as an option for first-line use, whereas others did not. This
algorithm positions venlafaxine lower than on other algorithms due to side effects,
but agrees with having duloxetine as a first-line option. The British National Institute
for Health and Clinical Excellence guideline for GAD (2011) is more similar to this
algorithm in that it recommends an SSRI first, then another SSRI or SNRI, and then
pregabalin (not FDA approved for GAD); benzodiazepines are not recommended
except for short-term use, and SGAs should not be offered, at least in 136 primary
care.

The latest (2014) revision of guidelines for treatment of GAD from the British
Association for Psychopharmacology (BAP)95 suggests considering SSRIs for first-
line and SNRIs and pregabalin, especially in higher doses, as alternatives. The
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present algorithm adds buspirone, hydroxyzine, and bupropion as other possible,
though less favored, options because their side-effect profiles may be more
acceptable for some patients even if their efficacy is much less well established. The
present algorithm places venlafaxine lower in the options than the BAP guideline
because of its greater risk of hypertension, gastrointestinal side effects, and
discontinuation symptoms after abrupt withdrawal. Also, some treatments
recommended by the BAP because of their evidence base—such as tricyclics and
atypical antipsychotics—are placed low in priority in the present algorithm because
of their side effects. In this algorithm, gabapentin—despite the lack of evidence for
its efficacy—is mentioned as a possible option to be considered when pregabalin,
due to formulary restrictions, is not allowed.95

FINAL COMMENT
Results in the few studies of evidence-based, algorithm-guided psychopharmacology
care have modestly favored the algorithms compared to treatment-as-usual. 137

Clinicians in the control groups often selected treatments that were fairly similar to
those selected by algorithm consulters. Better results with algorithms have occurred
when considerable time is spent educating users in the accurate use of the algorithms
and educating patients about the reasoning involved, since they may have their own
opinions about what is best for them.137 In other branches of medicine, promoting
the use of evidence-supported treatment algorithms has produced impressive
economic results. 138

This heuristic may serve clinicians as an anchor to the evidence base for the
psychopharmacology treatment of GAD. It should be kept in mind, however, that
medication has an important, but fairly modest, role in altering the course of the lives
of people with this disorder. At any point, psychosocial interventions may take
precedence over, or at least add to, the options discussed here. Practitioners should
be alert to new evidence and new research that may improve outcomes and alter the
recommendations provided here. Clinical experience remains an important
consideration in managing patients with GAD: such experience can contradict,
support, or add to what is derived from the scientific evidence. Consideration of the
evidence base is viewed as necessary, but by no means sufficient, for clinical
decision making.
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I

UPDATE
GENERALIZED ANXIETY DISORDER ALGORITHM

n the last four years since the publication of this algorithm, the
recommendations and flowchart for the psychopharmacology of generalized

anxiety disorder (GAD) remain almost the same. There have been no new
studies that change the overall sequences of the nodes. However, there have
been important studies adding support to what was proposed in the 2016
algorithm. One new treatment that has received study is repetitive transcranial
magnetic stimulation (rTMS).

Node 2: Comorbidity and Special Patient Populations That Might
Alter the Core Algorithm
In the discussion of medications to avoid in women of childbearing potential in
Table 1 , paroxetine is noted to have a D rating because of atrial septal defects.
A newer large observational study confirmed that paroxetine does indeed have
a high incidence of this fetal abnormality. 1 Contrary to previous data, though,
the incidence with fluoxetine was almost as high as with paroxetine. Also, in
this table, comorbidity with bipolar is considered and antidepressants are to be
avoided in favor of some of the nonantidepressant options in the algorithm. A
new meta-analysis of six studies in which an antidepressant was added to a
mood stabilizer in bipolar patients confirmed that there is increased risk of
mood stabilization to (hypo)mania if the antidepressant is continued over the
long term (e.g., one year). 2 Finally, in the same table, there is discussion of
management of comorbid posttraumatic stress disorder (PTSD) with GAD.
Prazosin was recommended on the basis of four small placebo-controlled
studies with large effect sizes in favor of prazosin. Since then, a large important
multicenter trial published in 2018 found no efficacy for prazosin. 3 The
evidence on prazosin is discussed in detail in the chapter on the PTSD
algorithm. It is concluded that this (and perhaps similar products like
doxazosin) is still first-line for PTSD patients with significant sleep problems
including nightmares and disturbed awakenings, even though it is clear that it
does not work for everyone. More research is needed to help define which
patients are the best candidates for prazosin. 4

Node 3a: Alternatives to an SSRI as the First-Line Choice for
GAD
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The first alternative discussed was duloxetine, which is FDA-approved for
GAD and has comparable efficacy though somewhat different side effects. The
advantages and disadvantages were discussed. It was mentioned that duloxetine
is FDA-approved for a number of painful conditions which could be seen as an
advantage, though a meta-analysis by Spielmans in 2008 of the effect on pain
concluded that the effect size was too small to be clinically significant. 5 The
author concluded that the effect on pain was not evidence-supported and that
duloxetine was not likely to be useful for pain in the context of treating
depression (and presumably, for treating GAD with comorbid pain as well).
There is a new, much more comprehensive meta-analysis of the effect of
various antidepressants on pain as an outcome measure, confirming the
previous review. 6 All antidepressants had only small independent effects on
pain and the effect size of duloxetine was right in the middle of the group of
antidepressants studied.

Another alternative discussed was hydroxyzine, which has several controlled
studies finding efficacy in GAD. In the discussion of advantages and
disadvantages, there is a new concern about QT prolongation with this product.
The Pharmacovigilance Risk Assessment Committee of the European
Medicines Agency (comparable to the US Food and Drug Administration) of
the European Union performed a detailed review and concluded that there are
small but significant risks of QT prolongation and torsade de pointes with
hydroxyzine. 7 They recommended that the total dose be limited to 100 mg
daily (50 mg in the elderly when use cannot be avoided in this population).
Risk factors for torsades include bradycardia, low potassium, and taking other
medications that prolong QTc.

Node 4a: Alternatives to the First-Choice Option for the Second
Medication Trial for GAD
After failure on the first medication trial, the recommendation is to try a
different SSRI or duloxetine. But as with the first trial, there are several
alternatives that may be considered, and some new ones are added for this
second trial, including benzodiazepines. They were not considered appropriate
for first-line use (despite their efficacy and FDA approval in the case of
alprazolam) because of their many side effects including memory impairment,
excessive sedation, auto accidents, falls (especially in the elderly), dependence
and use disorders, discontinuation syndromes on withdrawal, respiratory
depression (e.g., in patients with sleep apnea), and because they should be
avoided in patients with use disorders with other substances. Also, in 2017, the
FDA issued a new black box warning for benzodiazepines (e.g., clonazepam
and diazepam) indicating that serious risks could occur in combination with
opiates including profound sedation, respiratory depression, coma, and death.
To this list of problems may be added renewed concerns about long-term
memory problems that may not remit on discontinuation of the medication.
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Studies have been contradictory on this matter, but the latest meta-analysis of
50 different studies concluded that the odds risk over suitable controls of the
development of dementia was about 1.4. 8 This was considered not likely to be
an artifact of other confounding variables, and it seemed to be a reasonable
concern. Reduction of inappropriate benzodiazepine use should be a goal.

Another option for the second trial could be agomelatine, though this is still
not available in the United States. It was initially proposed for U.S. approval as
an antidepressant, but as was noted, it did not do well in the registration studies
and was not approved. However, in addition to the three studies cited for
treatment of GAD, there are now two more. One found efficacy at doses as low
as 10 mg (previous studies were with 25 or 50 mg), 9 and the other compared
25–50 mg of agomelatine with escitalopram 10–20 mg in a randomized (but not
placebo-controlled) trial. 10 The latter found “noninferior” response (61% with
agomelatine and 65% with escitalopram). Side effects were fewer with
agomelatine. For prescribers in countries where agomelatine is available, it
appears to compete favorably with SSRIs for GAD, and if it was not for cost
considerations compared with generic SSRIs, it could be among the first-line
choices.

The last option mentioned previously at this node was lavender oil, which is
marketed in Germany as a treatment for GAD. There are now two placebo-
controlled 10-week trials showing efficacy, and an analysis of pooled data on
925 subjects examined, for the first time, the dose–response relationship. 11 The
therapeutic range seemed to be 80–160 mg daily. The extract was well
tolerated.

Finally, there is a new option to add at this node—rTMS. There have been
two small sham-controlled trials in patients who have failed one or more
pharmacotherapies. In the first, 25 sessions of high-frequency (20 Hz) rTMS
was applied to the right dorsolateral prefrontal cortex in 15 subjects and the
results compared with 25 sham-treated individuals. 12 Active treatment was
superior, and the results were sustained at two- and four-week follow-up. In the
second trial, 10 sessions of low-frequency (1 Hz) rTMS was applied to the right
parietal lobe in 18 patients and compared with 18 sham-treated controls. 13 It
was effective both for the GAD and for comorbid insomnia. The optimal
parameters for this investigational use of rTMS have obviously not been
established as yet, these studies are small and the results difficult to generalize
to other GAD patients, the procedure is very costly, and the maintenance
requirements are unknown.

We did not include vilazodone as an option. There was an initial positive
study in GAD patients followed by two others which barely found any
difference from placebo. 14 As a result, the manufacturer did not pursue further
efforts to get FDA approval for the product.
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The Psychopharmacology Algorithm Project at the
Harvard South Shore Program: An Update on
Generalized Social Anxiety Disorder
David N. Osser, MD and Lance R. Dunlop, MD

LEARNING OBJECTIVES
After participating in this activity, the psychiatrist should be better able to:

Evaluate the evidence base for the advantages and disadvantages of the
various pharmacotherapies for generalized social anxiety disorder.
Select first-line, second-line, and third-line medication options.
Assess additional choices with less supporting evidence.

here is considerable interest in psychopharmacologic treatment of generalized
social anxiety disorder (SAD). Some claim that the concept of SAD as a mental

disorder is championed, if not invented, by the pharmaceutical industry and the
proposed medication treatments are over-sold. 1 However, these assertions are
adequately rebutted. 2 New evidence of impairment in neuropharmacologic and
neuroanatomical systems suggests that biologic treatments may play an important
role in SAD. 3 , 4

In this article, we present an algorithm for the selection of medication
treatments of SAD. This is an update of a previous algorithm from the
Psychopharmacology Algorithm Project at the Harvard South Shore Program
(PAPHSS). 5 It is also influenced by an algorithm for treating SAD in primary care to
which one of the authors (D.N.O.) contributed. 6 Although psychosocial
interventions are of unquestioned importance in the treatment of SAD, this algorithm
is limited to pharmaceutical interventions and may be applied if and when the
prescribing clinician and patient determine that medication is appropriate. In many
patients, the role of medication is to facilitate psychosocial approaches such as
cognitive-behavioral or psychodynamic therapies. 7 , 8

The algorithms developed by the PAPHSS should not be understood as
discounting the importance of clinical experience. Individual experience can
contradict, support, or add to what is derived from the scientific evidence.
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Consideration of the evidence base for practice is viewed as necessary but by no
means sufficient for clinical decision making.

The roles of selective serotonin reuptake inhibitors (SSRIs) and serotonin
norepinephrine reuptake inhibitors (SNRIs) in the treatment of SAD deserve
special attention . Recent reviews of the treatment of major depression and
posttraumatic stress disorder with these agents propose that their efficacy compared
with placebo seems less robust than previously assumed. 9 , 10 Further, the adverse
effects of SSRIs and SNRIs affect the risk-benefit analysis of their usefulness. 11 In
the treatment of SAD, SSRIs are prominent in the recommendations of previous
practice guidelines and algorithms. Given the concerns about these antidepressants
for other disorders, is there any basis for hesitation regarding their role in SAD
treatment? This will be a focus of our review.

METHODS
The method of algorithm development employed by the PAPHSS is described in
previous publications. 12 , 13 These algorithms model the cognitive process of a
psychopharmacology consultation. Each algorithm is structured with a series of
questions that a consultant would ask, in the order they would be asked, to provide
an evidence-supported recommendation. The evidence is provided and then
appraised. In situations where the available data are contradictory, equivocal, or
inadequate, this ambiguity is acknowledged.

We reviewed previous algorithms and conducted a literature search in PubMed to
find all relevant studies published since the last version of the PAPHSS SAD
algorithm. All proposed psychopharmacologic agents for SAD were entered in
Boolean (AND) searches with the key words “social anxiety disorder.” All resultant
studies in English were selected. Other relevant studies or reviews referenced in
those articles were also examined. A total of 1932 studies were located, entered into
an Endnote library, and reviewed. The algorithm was then updated on the basis of
this material.

For comparing the effectiveness of various medication treatments of SAD, this
review focuses on results with the Clinical Global Impression of Improvement Scale
(CGI-I), one of the primary outcome measures in almost all major
psychopharmacology studies of SAD. “Improvement” on the CGI-I is generally
defined as a score of 1 or 2 (very much or much improved). Meta-analysis
demonstrates that CGI-I outcomes (eg, effect sizes compared with placebo) are
highly comparable with the outcomes of other frequently used scales, such as the
Liebowitz Social Anxiety Scale (LSAS). 14

We reference the CGI-I improvement percentages from most of the randomized
controlled trials (RCTs) reviewed here and calculated the number needed to treat
(NNT) for improvement in each study. This is the number of patients who must be
treated before one of them improves (ie, CGI of 1 or 2) because of the active
medication rather than from a placebo effect. The NNT is easily calculated by
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subtracting the percentage improvement on placebo from the percentage
improvement on active medication, and then taking the reciprocal of this difference.
Because placebo effects are rather large in most SAD studies, 15 comparing NNTs
assists with appreciating the relative ability of the various medications to produce
more improvement than placebo.

It should be noted that even when patients with SAD are rated as very much
improved in these studies, the patients are usually not remitted. Thus, strategies for
approaching partial response will also be considered in the algorithm.

COMORBIDITY
Psychopharmacologic studies of SAD treatment typically exclude patients with
common comorbidities such as unipolar and bipolar depression, alcohol and
substance dependence, and other anxiety disorders. If any of these conditions are
present, confidence in the basic algorithm sequence may be reduced.

Regarding comorbid unipolar depression , it is usually assumed that because SAD
and unipolar depression are 2 disorders that respond to antidepressants, one could
expect a good response when they occur together. Recent evidence from the
Sequenced Treatment Alternatives to Relieve Depression (STAR*D) Study and other
data, however, suggest that major depression comorbid with anxiety responds poorly
to antidepressants. 16 Hence, the expectations for antidepressant effectiveness with
SAD comorbid with depression may be lowered. With comorbid bipolar I depression
, most experts conclude that antidepressants are ineffective and, in some
circumstances, may destabilize the patient.13 Although comorbid bipolar II
depression may respond to antidepressants in the short term, long-term outcome
studies are required to see whether this improvement is stable. 17 Thus, when SAD is
comorbid with bipolar depression, clinicians may wish to consider the evidence for
the non-antidepressant options in the algorithm or emphasize psychotherapeutic
treatments.

Comorbid alcohol and substance misuse is common in patients with SAD. In
these patients, use of benzodiazepines (BZs) is discouraged, although in general, this
class of medication was not determined to be a first-line option for treatment of SAD
because of adverse effects. If the patient is currently abusing or dependent on alcohol
or drugs, these substances should be withdrawn, if possible, before the algorithm is
applied. It seems reasonable to help the patient achieve abstinence for at least 1 week
before initiating psychopharmacologic treatment of SAD. This may be the minimal
time required to demonstrate drug-placebo differences in the treatment of anxiety
and depressive disorders that persist after withdrawal.5

Finally, some evidence suggests that comorbid anxiety disorders (eg, panic
disorder, generalized anxiety disorder) will not diminish the responsiveness of SAD
to SSRIs. 18



286

FLOWCHART FOR THE ALGORITHM
A flowchart of our updated psychopharmacologic treatment algorithm for SAD is
presented in Figure 1 . Each numbered “node” represents a key question or decision
point that delineates populations of patients ranging from treatment-naive to
treatment-resistant. In the following sections, the rationales for the questions and
recommendations at each node are presented .

Figure 1. Flowchart showing treatment algorithm for generalized social anxiety disorder.

Node 1: Diagnosis of SAD and Comorbidities
The algorithm begins after the confirmation of a DSM-IV-TR criteria-based SAD
diagnosis, including relevant comorbidities that affect decision making.

Node 2: SSRI Trial?
Our review concludes that the first-line medication for SAD is usually an SSRI.
Three SSRIs are FDA approved for use in patients with SAD: paroxetine,
sertraline, and fluvoxamine controlled release (CR) . Other SSRIs (eg,
citalopram, escitalopram, fluoxetine) have varying strengths of evidence but are
likely effective. To assist with selection of a particular SSRI (or other antidepressant)
for an individual patient, we will review the details of the antidepressant data on the
treatment of SAD.

Paroxetine was the first SSRI to achieve FDA approval and has among the best
effect sizes of the antidepressants, with an excellent NNT of 3 (ie, to achieve a score
of 1 or 2 on the CGI-I at 8 weeks). Another 28% of patients responded by 12 weeks,
compared with only 8% on placebo. 19 Doses were usually 50 to 60 mg daily after
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titration at clinicians’ discretion during the study. Another large RCT (N = 384),
using 3 fixed doses (ie, 20, 40, and 60 mg daily) versus placebo, is one of the few
dose-finding studies in the SAD literature. 20 All 3 doses had similar effect sizes
compared with placebo on the CGI-I (ie, an NNT of just over 3). The 40-mg dose
was slightly more effective than 20 mg but produced more early dropouts, probably
from adverse effects due to the protocol’s rapid escalation of dose. The investigators
recommend that if an initial dose of 20 mg is unsatisfactory after an adequate trial
(eg, 8 weeks), an increase to 40 mg or more might be beneficial and better tolerated
than in the study.

The disadvantage of paroxetine is more adverse effects compared with other
SSRIs. It is associated with the most weight gain, constipation, and sedation due to
its H1 antihistamine effects, and among the most sexual side effects 21 (although
ejaculation delay can be an advantage for male patients with SAD who frequently
have premature ejaculation). 22 Paroxetine’s short half-life can result in
discontinuation symptoms if the patient misses a dose, and it is the only SSRI in
pregnancy category D due to reports of cardiac septal malformations in fetuses.
Although more recent studies did not replicate this finding, 23 the D rating remains in
place. Because a substantial number of patients with SAD are women of
childbearing potential, it is important to be aware of possible pregnancy-related
risks.

Sertraline demonstrated good efficacy at a mean dose of about 150 mg daily. The
NNT was 4 in the best short-term study (20 weeks, 204 randomized patients). 24 In a
24-week extension of this study, responders were randomized to stay on sertraline or
switch to placebo. Thirty-six percent relapsed on placebo and only 4% on sertraline.
25 It is important to note, however, that almost two-thirds of patients did well despite
switching to placebo. Perhaps other aspects of their care or coincidental stress
reduction resulted in a situation where they no longer needed active drug. Thus, this
study suggests that many patients with SAD who respond to SSRIs can
eventually discontinue them, avoiding exposure to long-term adverse effects.

Fluvoxamine CR is usually employed at a mean dose of 200 mg daily by the
endpoint of titration. The NNT was 5 in the best study. 26 In 2 recent RCTs, one
demonstrated a difference from placebo on the CGI-I and one did not. 27 , 28

Regarding non-FDA-approved SSRIs, escitalopram was tested in 2 major acute
SAD studies. One RCT (N = 358) produced a less impressive NNT of 7 for
improvement on the CGI-I with a mean dose of 18 mg daily. 29 There was only a 6.6-
point difference in the outcome with the LSAS versus placebo. Given that the
starting scores on the LSAS were 95 to 96, this does not seem like a clinically
significant difference. The second RCT was a large, dose-finding study comparing
escitalopram (5, 10, or 20 mg), paroxetine (20 mg), and placebo (N = 839). 30 The
20-mg dose of escitalopram produced a better short-term result than the lower doses,
suggesting that the dose-response curve for escitalopram between 5 and 20 mg was
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not flat. This was a surprise because, as noted earlier, the dose-response curve for
paroxetine in SAD was almost flat between 20 and 60 mg.20 Further, in the treatment
of major depression with escitalopram, 10 mg is equivalent to 20 mg according to
the package insert’s interpretation of the available data, suggesting a flat dose-
response curve in the treatment of depression.

Lader et al’s study also demonstrated that the 20-mg dose of escitalopram was
more effective than the 20-mg dose of paroxetine.30 For a more objective
comparison of escitalopram and paroxetine, however, they should have included 2 or
more doses of each medication to evaluate the dose-response relationships in the
same patient population.

Citalopram is not the subject of any placebo-controlled RCTs. In 2 open-label
trials, however, the improvement rate was comparable to outcomes in RCTs with the
other SSRIs.

Fluoxetine effects are less clear than for the FDA-approved SSRIs. In the largest
(N = 295) study, the NNT of 5 was comparable with the others. 31 Although some
patients were randomized to cognitive behavioral therapy in this study, it provided
no additional benefit. In 2 smaller RCTs (both with N = 60), however, fluoxetine did
not differ from placebo.

The Cochrane collaboration found a number of unpublished studies of SSRIs in
SAD. Because these studies probably failed to demonstrate efficacy, “significant
publication bias” in the data set for SAD is likely. 32 Thus, some caution should be
added to the generally favorable impression conveyed by the published studies
discussed above.

Conclusion : In Node 2, an SSRI is recommended. In this context, clinicians
should be mindful of the general adverse effect profile of SSRIs. Sexual effects (eg,
impotence, delayed ejaculation, loss of libido) are common, disturbing for many
patients, and usually do not remit with time.11 Cytochrome P450 drug interactions
are common with paroxetine and fluoxetine, but less so with citalopram and
escitalopram. Insomnia and nightmares are troublesome for many patients on SSRIs
and a concomitant sedative-hypnotic is often necessary. Upper gastrointestinal
track bleeding is 9 times more common in patients on an SSRI and a
nonsteroidal anti-inflammatory medication compared with a control group not
on these medications. 33 The risk is mitigated, however, by adding an acid-
controlling agent such as a proton-pump inhibitor. Osteoporosis and fracture risk
increase 2-fold with long-term SSRI use. 34 SSRIs may increase progression of
cataracts in the elderly. 35 Suicidal ideation may increase in patients younger than 25
years, according to the new package-insert warning. For all these reasons, it is
recommended that careful assessment of improvement on SSRIs is made to confirm
whether response was medication-related and not due to nonspecific aspects of care.
Usually, the best way to make this determination is a trial off the medication at a
time when the patient is doing reasonably well and can receive suitable support and
observation from the clinician and significant others.
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Other options to consider at Node 2 (and later): If the risks of adverse effects
from an SSRI are considered unacceptable to the prescribing clinician or patient,
there are several reasonable options for first-line use, but they are not necessarily
preferred in this algorithm.

Venlafaxine (an SNRI), has comparable effect sizes to SSRIs in large studies (ie,
NNT of 4-7), using doses ranging from 75 to 225 mg daily. 36 , 37 There was no
dose-response relationship, which suggests that the norepinephrine effect seen at
higher doses with this medication did not affect efficacy. Short-term adverse effects
are generally a little greater with venlafaxine compared with SSRIs, including
nausea, other gastrointestinal symptoms, and elevated blood pressure. Therefore, it
seems reasonable to use this agent second line.

Phenelzine, a monoamine oxidase inhibitor (MAOI), has excellent efficacy
with the largest effect size of any antidepressant (ie, NNT of 2.3 in one study at a
dose of 65 mg daily). 38 Three other placebo-controlled trials found comparable
efficacy. The dietary requirements and risk of hypertensive crisis, however, limit this
option to patients who respond poorly to the safer medications.

Mirtazapine (a tetracyclic), at a dose of 30 mg was effective compared with
placebo on the LSAS in a study of 66 women with SAD, but the CGI-I was not
recorded. 39 Weight gain was a significant problem with this agent.

Clonazepam (a BZ), was effective in one RCT involving 75 patients, producing
the best effect size in any study on record (ie, an NNT of 1.7 on the CGI-I). 40

Seventy-eight percent responded to a dose averaging 2.4 mg daily, versus 20% on
placebo. This outstanding result, however, has not been replicated. A study with
alprazolam (dose: 4.2 mg daily) reported only a 38% response using an atypical
rating instrument. 41 The problem with BZs is that they produce significant cognitive
impairment and performance/coordination deficits not seen with antidepressants. 42

Further, BZs should be avoided in most patients with a history of substance or
alcohol abuse or dependence. Finally, they probably do not benefit comorbid
depression associated with SAD.

Node 2a: Partial response to the antidepressant trial
As noted earlier, partial improvement with antidepressant therapy occurs
frequently in SAD. Augmentation may be considered if the partial improvement is
thought to be due to medication and not psychotherapy and/or nonspecific aspects of
treatment. This can be difficult to determine but of crucial importance. As a general
principle, one should avoid adding another medication when partial response to the
first medication is likely a placebo response. This is because augmentation increases
the risks of adverse effects and drug interactions, reduces adherence due to
complexity of the regimen, and increases cost. We recommend careful evaluation for
other possible contributing factors to the unsatisfactory response such as
comorbidity, nonadherence, and pharmacokinetic/ pharmacogenetic variables.
Because of the earlier-mentioned issues, the algorithm indicates a preference for
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switching rather than augmentation, especially in the first node of
psychopharmacology treatment (see Figure 1 ).

One possible medication augmentation strategy that is reasonably safe and
inexpensive involves buspirone added to an SSRI. This agent, however, has not
demonstrated efficacy as a monotherapy and the evidence base for it as an
augmentation is quite limited. There is only one small study involving 10 patients
given adjunctive buspirone (up to 60 mg daily; mean dose 45 mg) for 8 weeks with
70% responding in this uncontrolled, prospective trial. 43 Buspirone also surprised
investigators by doing quite well in the STAR*D study as an augmentation to
citalopram for major depression. 44 Since then, there are more frequent
recommendations for this unlabeled indication.

Psychotherapy augmentation is always a viable option, but the timing of this
important intervention is not addressed in this algorithm.

Node 3: Tried a Second SSRI or Venlafaxine? Considered Clonazepam
or an MAOI?
If a patient fails to respond adequately to the first antidepressant, anecdotal reports
support trying a different antidepressant or other medication. 45 There is, however,
no systematic study of this logical approach. The lack of data is most unfortunate,
and the algorithm from Node 3 onward must rely on application of general principles
of conservative, safety-conscious, and cost-effective practice rather than on specific
evidence pertaining to each node. It is suggested that the clinician review the
efficacy and safety considerations presented in node 2 for the various options and
choose the one that seems most reasonable for a specific patient. If a second SSRI is
chosen, escitalopram (20 mg) may deserve consideration given the slight, and, in our
view, somewhat unconvincing evidence of better results (compared with paroxetine)
reported in the Lader et al study.30 Unfortunately, 20 mg of escitalopram is very
costly, because it is the only remaining branded SSRI in the US market.

See the discussion of partial response at node 2a.

Node 4: Tried a Third Medication: Another SSRI, Venlafaxine,
Nefazodone, Clonazepam, or MAOI?
A third monotherapy trial is recommended. Nefazodone is included as one of the
options here for the first time. Because of the risks of liver toxicity, this agent should
not be used unless at least 2 other antidepressants were tried. Further, evidence for
benefit in SAD is limited to a number of encouraging open-label trials and one
placebo-controlled RCT with a negative outcome, in which 105 patients received a
mean dose just under 500 mg daily 46 with no significant improvement compared
with placebo. The NNT was 14 on the CGI-I.

Node 5: Have You Considered Some of the Experimental Options in
Addition to Trying Another of the Options Already Discussed but Not
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Yet Tried?
Under the heading of experimental options, some promising choices include the
following (not listed in order of preference).

Gabapentin was the subject of one placebo-controlled RCT. 47 Sixty-nine patients
participated but 49% on placebo and 38% on gabapentin dropped out. The mean
dose of gabapentin ranged from 600 to 3600 mg daily. On the basis of the LSAS,
32% improved on active drug and 14% on placebo (ie, NNT of 5.5).

Quetiapine monotherapy in doses up to 400 mg daily was used in a small (N =
15), placebo-controlled, 8-week RCT. 48 Although there was no difference in
improvement on the primary outcome measure (the Brief Social Phobia Scale), 40%
of quetiapine patients improved (score of 1 or 2) on the CGI-I versus none of the
placebo patients (ie, NNT of 2.5). Because the CGI-I is the measure we used to
compare the various studies, this result suggests that quetiapine may be effective,
though probably rarely producing remission, as is the case with most of the other
psychopharmacologic treatments. Quetiapine has significant metabolic side effects
and, like other antipsychotics, may double the risk of sudden cardiac death at these
doses. 49

Risperidone at a mean dose of 1 mg was used to augment an SSRI in an 8-week,
open-label trial in 7 patients. 50 LSAS scores improved from a mean of 81 to 38,
which seems encouraging.

Pregabalin at a dose of 600 mg daily had slight benefits for SAD in a RCT. 51

Tiagabine in an open-label trial was somewhat promising. 52

CONCLUSIONS
This algorithm summarizes and organizes the available evidence pertaining to
the choice of pharmacotherapy for patients with SAD, a disabling condition that
significantly affects quality of life . A structure for consideration of sequential
medication options is proposed. Although SSRIs are still first-line treatments, it is
evident that they have significant limitations. In general, medication seems to have
an important but fairly modest role in altering the course of the lives of people with
this disorder. Some patients decide that the adverse effects are not worth the benefits
over the long term, whereas others are grateful for the help they receive from this
approach. The prescribing clinician should be prepared to discuss the quality of the
evidence base in detail and collaborate with the patient to find the treatments most
acceptable and helpful to him or her.
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T

UPDATE
SOCIAL ANXIETY DISORDER ALGORITHM

here have been few new psychopharmacology studies of generalized social
anxiety disorder (SAD) in the decade since the last publication of this

algorithm. Of the relevant studies, nothing changes the basic recommendations
until Node 2b, which is when you have had a partial response to the first
selective serotonin reuptake inhibitor (SSRI) trial, a response that appears to be
due to the effect of the SSRI rather than a placebo effect (which is often the
cause of partial responses in this and many other disorders). In the previous
algorithm version, buspirone was suggested as a possible augmentation on the
basis of an uncontrolled case series. However, a new study came out in 2014
that resulted in an additional option at this point: clonazepam. 1

Node 2b: Augmentation of a Partial Response to the Initial SSRI
In this large trial sponsored by the National Institute of Mental Health, 397
patients with SAD were treated with open-label sertraline at a mean dose of 180
mg for 10 weeks. Subjects were excluded if they had more than two previous
medication trials—but only 25% to 30% had received any previous trials; 32%
responded (50% drop in the Liebowitz Social Anxiety Scale [LSAS]) and 13%
remitted. These results are notably lower than the rates of response in the initial
citalopram trial for depression in the STAR*D study (47% and 28%,
respectively), suggesting that SAD is a more difficult disorder to treat. 2 A total
of 181 patients failed to achieve better than a partial response and agreed to be
randomized to one of three treatment options for 12 weeks2 : a switch to
venlafaxine (mean dose eventually was 186 mg daily), addition of clonazepam
(mean dose initially 1.5 mg and at endpoint 2.3 mg), or addition of placebo.

Clonazepam jumped ahead of the other two arms of the study in the first 2
weeks and stayed there for the remainder of the trial. At endpoint, there were
>56% responses on clonazepam versus >36% responses on placebo (p = .027).
The number needed to treat was 5. Additional patients achieving remission
were 27% on clonazepam and 17% on placebo, although this was statistically
nonsignificant. Number needed to treat for remission was 10. Switching to
venlafaxine was not different from adding placebo (19% vs. 17% remissions).
Improvement was gradual over the 12 weeks in all three arms of the study,
which highlighted the importance of giving the treatments adequate time.
Indeed, except for placebo, the active treatments seemed to still be on a trend
toward further improvement: results had not plateaued at 12 weeks.
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Side-effect differences were nonsignificant but somnolence was numerically
higher with clonazepam (32%) compared with venlafaxine (23%) and placebo
(15%). Discontinuations were lowest with clonazepam (10%) compared with
venlafaxine (15%) and placebo (20%). Consistent with many other studies in
other disorders, subjects like to stay on benzodiazepines.

There were quite a few additional exclusion criteria for this study that render
the results less generalizable to “real-world” SAD patients than would be ideal.
The following were excluded: women of childbearing potential not on good
birth control; patients with psychosis, bipolar disorder, comorbid obsessive-
compulsive disorder, suicidality, substance abuse within the last 3 months, and
substance dependence within the last 6 months (8%-16% had lifetime history);
and people in psychotherapy.

As a result of this study, the algorithm is changed at Node 2b and the first
recommendation for an augmentation is clonazepam if the patient would have
met these rather stringent criteria for inclusion in the study. If not, then there
must be questions about benefits versus the risks of adding clonazepam and the
prescriber should consider those before prescribing clonazepam here and
consider the alternative of the next augmentation option, which is buspirone.
Though uncontrolled, the response rate to adding buspirone (mean dose 45 mg)
in the one study cited earlier was 70%. 3

This study also indirectly enhances the status of clonazepam monotherapy in
other places where it was mentioned as an option in the algorithm, especially
Node 3.

Node 5: The Fourth Medication Trial—Some New Studies But No
New Recommendations
For treatment-resistant cases of SAD, several options including gabapentin and
pregabalin were suggested. There was a new, large placebo-controlled trial of
pregabalin published in 2011. 4 Three doses were compared but only the top
dose of 600 mg daily was significantly effective (p =.01) on the LSAS. There
was also a maintenance trial with pregabalin. 5 After collecting 153 responders
to open-label treatment with 450 mg daily, patients were randomized to
continue on it or be switched to placebo. Various outcome measures favored
pregabalin, and significant side effects were limited to dizziness (number
needed to harm [NNH] = 14) and infections (NNH = 20). Currently, pregabalin
is a brand product and much more expensive than gabapentin, yet their
pharmacodynamic properties and approved indications are very similar. 6
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The Psychopharmacology Algorithm Project at the
Harvard South Shore Program: An Update on
Posttraumatic Stress Disorder
Laura A. Bajor, DO, Ana Nectara Ticlea, MD, and David N. Osser, MD

Background: This project aimed to provide an organized, sequential, and evidence-
supported approach to the pharmacotherapy of posttraumatic stress disorder (PTSD),
following the format of previous efforts of the Psychopharmacology Algorithm Project at
the Harvard South Shore Program.

Method: A comprehensive literature review was conducted to determine the best
pharmacological choices for PTSD patients and to update the last published version
(1999) of the algorithm. We focused on optimal pharmacological interventions to address
the prominent symptoms of PTSD, with additional attention to the impact that common
comorbidities have on treatment choices.

Results: We found that SSRIs and SNRIs are not as effective as previously thought, and
that awareness of their long-term side effects has increased. New evidence suggests that
addressing fragmented sleep and nightmares can improve symptoms (in addition to
insomnia) that are frequently seen with PTSD (e.g., hyperarousal, reexperiencing).
Prazosin and trazodone are emphasized at this initial step; if significant PTSD symptoms
remain, an antidepressant may be tried. For PTSD-related psychosis, an antipsychotic may
be added. In resistant cases, two or three antidepressants may be used in sequence.
Following that, or with partial improvement and residual symptomatology, augmentation
may be tried; the best options are antipsychotics, clonidine, topiramate, and lamotrigine.

Conclusion: This heuristic may be helpful in producing faster symptom resolution, fewer
side effects, and increased compliance. (Harv Rev Psychiatry 2011;19:240–258.)

Keywords: algorithms, posttraumatic stress disorder, psychopharmacology, stress
disorders

INTRODUCTION
There has been considerable interest in finding effective psychopharmacological
strategies for treating posttraumatic stress disorder (PTSD). It is assumed that
biological treatment may have an important role, given the abnormalities in
neurotransmitter, neuroendocrine, and neuroanatomical systems that have been
identified in patients with PTSD. 1 – 3

In this article the authors present a heuristic for selecting medication treatments
for PTSD. This version updates a previous PTSD algorithm from the
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Psychopharmacology Algorithm Project at the Harvard South Shore Program
(PAPHSS). 4 It was also influenced by the International Psychopharmacology
Algorithm Project PTSD algorithm, to which one of the authors (DNO) contributed
as a consultant. 5

Although psychosocial interventions are effective for many patients with PTSD, 6

this algorithm focuses on medication usage and is meant to be applied if and when
the prescribing clinician and patient determine that medication may be appropriate.
We did not evaluate the efficacy of psychotherapy and when it should be offered,
though we acknowledge that some guidelines consider psychosocial interventions as
a first-line treatment for PTSD. 7 – 9

At present, the only medications that the Food and Drug Administration (FDA)
has approved for PTSD are the selective serotonin reuptake inhibitors (SSRIs)
sertraline and paroxetine. These medications are widely recommended and used in
clinical practice. In this review, we focus on the quality of the evidence for the
efficacy of SSRIs and other medications used to treat PTSD. Recent systematic
reviews have questioned whether standard medication treatments (e.g., SSRIs)
produce results that are clinically robust and whether it is time to revisit the usual
sequence of medication choices. A novel approach may be justifiable, at least for
certain subpopulations of PTSD patients.7 , 10 , 11

Method
The PAPHSS method of algorithm development has been described in previous
publications. 12 – 14 These algorithms model the cognitive process involved in a
psychopharmacology consultation, with focus on the evidence base. Each is
structured as a series of questions about the patient’s diagnosis and past treatment
history. If the patient has not been tried on one of the medications that is best
supported by the evidence pertaining to the clinical circumstances, the algorithm
suggests trying that medication. The evidence is cited and appraised, and other
options that might be considered are also discussed. When the evidence for treatment
at a “node” is inadequate or contradictory, this situation is acknowledged, and any
recommendations offered are more tentative and flexible. For more treatment-
resistant patients (higher-numbered nodes), there is greater uncertainty, more focus
on treatment of residual symptoms, and more deference to the prescriber’s clinical
experience. The PAPHSS proposes that, as a core value, consideration of the
scientific evidence is necessary, but not sufficient, for clinical decision making. The
prescriber’s clinical experience can support or contradict the research data and
should contribute to treatment decisions.

Since PTSD is a chronic illness, and the treatment selected is likely to be
continued over an extended period, factors such as short- and long-term side-effect
profiles and the risks for drug/drug interactions are weighed strongly in deciding
whether and at what point in treatment to include a medication.
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After reviewing the previous (1999) PAPHSS algorithm, as well as other
algorithms and guidelines, the authors conducted literature searches in PubMed to
identify studies and reviews published since 1999. Proposed psychopharmacological
agents for PTSD were entered in Boolean (AND) searches with the keywords
“posttraumatic stress disorder.” Resultant studies in English were selected. Other
studies or reviews referenced in the selected articles were also examined. The
algorithm was updated based on 103 studies and reviews published since 1999
identified in this manner.

Demographics, Symptom Clusters, and Tailoring of Treatment
Approaches
The criteria for PTSD in the Diagnostic and Statistical Manual of Mental Disorders
(4th ed.) (DSM-IV) include the symptom clusters of reexperiencing, avoidance, and
hyperarousal. 15 These symptom clusters may differ in their responses to
psychopharmacological treatment. It is less clear whether these differences depend
on the nature of the trauma—for example, combat veterans versus survivors of rape
or domestic abuse. Recently traumatized individuals may respond better than those
with distant trauma, such as Vietnam veterans. 16 , 17 The evidence also suggests that
SSRIs may be more effective with female civilian survivors of sexual or domestic
violence.16 , 17 It is not clear, however, whether these differences are due to gender,
age at initial traumatization, possible influence of compensation for combat veterans
with PTSD, or other characteristics. Unfortunately, the available evidence is
insufficient to support targeting treatments based on these variables. The evidence
base on psychopharmacological treatment of child and adolescent PTSD is also scant
and devoid of positive controlled studies. 18

Flowchart for the Algorithm
A summary and overview of the algorithm appears in Figure 1 . Each numbered
“node” represents a decision point delineating patient populations ranging from
treatment naive to highly resistant. The questions, evidence analysis, and reasoning
that support the recommendations at each node will be presented below .
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Figure 1. Flowchart of the algorithm for posttraumatic stress disorder. Nodes are indicated
in bold.

NODE 1: DOES THE PATIENT MEET DSM-IV CRITERIA
FOR POSTTRAUMATIC STRESS DISORDER?
First, confirm a diagnosis based on DSM-IV criteria, and note any co-occurring
psychiatric and medical symptoms and diagnoses that may be important, including
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substance abuse, depression, bipolar disorder, dissociative symptoms, anger,
impulsivity, and psychosis. In treating female patients of childbearing age, the
potential impact of medication on pregnancy should also be considered. Table 1
provides a brief overview of treatment considerations for these situations. A more
thorough description of this important material is beyond the scope of this review,
but the reader is encouraged to consult the associated references.

Table 1 | Comorbidity and Other Features in PTSD and How They Affect the
Algorithm

Comorbidity Considerations Recommendations

Substance
abuse

Comorbidity of substance abuse is very high
in PTSD patients4

PTSD patients are at increased risk of
abusing prescription medications 19

Algorithm recommendations do not apply to
patients who are actively abusing
substances4

Screen for substance
abuse in PTSD patients

Avoid benzodiazepines

Ideally, a patient should
be clean & sober at least
a week before attempting
to apply this algorithm 20

Bipolar
disorder

Lifetime risk for PTSD approximately
double in patients with bipolar disorder, who
may be exposed to more trauma & have
fewer resources & social supports 21

SSRIs & other antidepressants may pose
risks of destabilizing the bipolar disorder 13

Treat nightmares &
disturbed awakenings
with prazosin

Be more reluctant to use
antidepressants for
patient dually diagnosed
with bipolar disorder &
PTSD than in the
standard algorithm

Psychosis Psychotic symptoms in PTSD patients could
indicate a comorbid psychotic disorder or
could be part of the PTSD 22

Consider skipping node 2
(sleep management)

If primary psychosis,
treat first with an
antipsychotic
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Comorbidity Considerations Recommendations

Major
depressive
disorder

History of major depression increases risk of
developing PTSD, & PTSD diagnosis
increases risk of depression 23

Dysregulation of HPA axis may cause above
associations 2 , 24 , 25

Responsiveness to antidepressants is
diminished in PTSD patients with comorbid
depression in some studies 26 – 28

Children/adolescents with PTSD show more
variability in response to antidepressants
than those with only depression 29

Screen for depression in
PTSD patients

Use antidepressants
earlier in the algorithm
but know that prognosis
is guarded

Know that patients with
both diagnoses may not
respond to
antidepressants as well as
those with only PTSD
respond

If psychotic depression,
treat with antidepressant
& antipsychotic12

Dissociation Associated with more traumatic events &
more serious PTSD pathology 30

Paroxetine found slightly better than placebo
in one study with small n & high dropout
rates 31

Some recommend psychotherapy as first-line
treatment for the dissociative symptoms of
PTSD 32

Screen for dissociative
symptoms

Know that dissociation
indicates more serious
pathology & less
predictable response to
pharmacotherapy

Consider psychotherapy
to address these specific
symptoms

Pregnancy Physiological changes of pregnancy (e.g.,
decreased drug-protein binding, enhanced
hepatic metabolism & renal clearance, &
delayed gastric emptying) may affect drug
levels in ways that are difficult to predict 33

Medications with teratogenic risks should be
avoided during the first trimester,
particularly weeks 3 through 933

Paroxetine is only SSRI categorized by FDA
as “Category D” due to reports of cardiac
septal malformations33

Valproate has severe teratogenic effects33

Expect altered drug
effects in pregnant
patients, & monitor them
more closely

Avoid paroxetine &
valproic acid
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Comorbidity Considerations Recommendations

Smoking Rates of smoking were increased in veterans
with PTSD returning from Iraq &
Afghanistan 34 , 35

Bupropion was found to
be effective for smoking-
cessation efforts in one
study of patients with
chronic PTSD 36

One study found
smoking-cessation efforts
to be more successful in
PTSD patients if smoking
was addressed by the
patients’ psychiatric team
rather than by referral to
separate clinic34

FDA, Food and Drug Administration; SSRI, selective serotonin reuptake inhibitor; VA, Department of Veterans
Affairs.

NODE 2: IS SLEEP DISTURBED?
Mounting evidence has implicated sleep impairment as a core symptom in PTSD and
a primary source of distress and dysfunction for patients with this disorder. 37 , 38 It is
therefore proposed that sleep problems be assessed initially and reassessed after each
algorithm step if they persist and overall response remains unsatisfactory.38 For
many patients, sleep deprivation may exacerbate core daytime PTSD symptoms
(hypervigilance, avoidance, reexperiencing), and these symptoms may improve
when sleep improves. 39 Another justification for treating sleep difficulties first is the
availability of prazosin, a psychopharmacology option that targets impaired sleep in
PTSD patients and that has demonstrated substantially larger effect sizes than
medications commonly thought to be effective for the general symptom profile in
PTSD (SSRIs and serotonin-norepinephrine reuptake inhibitors [SNRIs]). To our
knowledge, none of the previous guidelines or algorithms has placed sleep
evaluation and treatment first, before the use of an SSRI.

Sleep disturbances common in PTSD include the following: hyperarousal linked
to difficulties initiating or maintaining sleep; trauma-related nightmares; awakenings
without nightmare recollection; and prolonged sleep latency. 40 , 41 Increased
noradrenergic activity during sleep and while trying to fall asleep is thought to be an
important mechanism.41 – 43 Notably, SSRIs can sometimes exacerbate these
symptoms.39 , 44 , 45

Other causes of insomnia may contribute to the sleep difficulties of patients with
PTSD. These include sleep apnea, restless leg syndrome, periodic limb movements
of sleep, sleep hygiene issues, nicotine withdrawal, and medical problems associated
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with sleep fragmentation (e.g., pain and nocturia). Caffeine, though frequently
employed as a method of coping with daytime symptoms of sleep deprivation
secondary to PTSD and other causes of insomnia, can at times become a major
independent contributor. Assessment of these factors is essential in the sleep
evaluation before applying the algorithm recommendations.

Node 2a
If the patient has PTSD-related nightmares or disturbed arousals, we recommend
consideration of a trial of prazosin as the first-line medication treatment. Prazosin is
a generic alpha-1 adrenergic antagonist previously used to treat hypertension and
symptoms of benign prostatic hyperplasia. Murray Raskind and colleagues at the
University of Washington reasoned that alpha antagonists might be effective for the
hyperarousal symptoms of PTSD. They selected prazosin for study as it is the only
commercially available alpha-1 agent that crosses the blood-brain barrier, with the
consequence that it would be the most likely to have activity in the brain. To date,
they have conducted three randomized, placebo-controlled studies. 42 , 43 , 46

Efficacy was demonstrated for trauma-related nightmares, overall quality of sleep,
and, to some extent, general PTSD symptoms in patients with either military and
civilian trauma. All studies found large effect sizes (Cohen’s d > 1.0) on the various
measures of sleep impairment. These results are summarized in Table 2 .

Prazosin was well tolerated in these studies. Hypotension risks were minimized by
slowly titrating the dose upward over several weeks, allowing tolerance to the blood
pressure effects to develop. Details of the dosing protocols are provided in Table 2
and may be used as guidelines for clinical use. In the largest study, 2 of 20 (10%)
dropped out due to subjective dizziness possibly related to blood pressure. Both
studies by Raskind and colleagues42 , 43 involved male veterans, whereas the study
by Taylor and colleagues46 involved civilian females. Though the reason is unclear,
the dosage requirements for men and women differed, with the male veterans often
requiring 10 mg or more, compared to the mean of 3 mg needed by women.

In a more recent observational study with mostly male veterans in a Department
of Veterans Affairs (VA) setting (n = 62), the mean dose of prazosin after initial
titration was 3 mg, which increased to 6 mg after up to six years of follow-up. 47

This dose is much lower than in the two controlled studies and may reflect
clinicians’ unawareness of the doses used in those studies. The rate of dropout due to
hypotension at these doses was less than 2%.

Infrequent side effects include dizziness, drowsiness, headache, constipation, loss
of appetite, fatigue, nasal congestion, dry eyes, and priapism. Noncardiac chest pain
has occurred, but cardiac ischemia must be ruled out. 48 If the patient is hypertensive,
coordination with the primary care clinician is advised.

Thompson and colleagues39 showed in a small chart review study of 22 combat
veterans that disturbed awakenings without nightmare recollection were also
significantly reduced (p < 0.01) following treatment with prazosin. Although this
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finding needs to be confirmed in randomized, controlled trials (RCTs), the study
suggests that it would be reasonable to employ prazosin in patients with these
awakenings.

The study data currently available for prazosin are limited. It should be
emphasized that the studies were mostly small, that they were done mostly by one
group, and that the RCTs did not use monotherapy in previously untreated patients.
Furthermore, dosing with prazosin is somewhat complex. Though the effect sizes
with prazosin were large, it has been observed that small studies can generate higher
effect sizes; such results should be interpreted with caution. 49 Nevertheless, we are
proposing the consideration of prazosin for first-line use for patients with prominent
nightmares and related sleep disturbances.

In support of this recommendation, we would first cite again the exceptional effect
size relative to placebo of around 1.0 for significant improvement in sleep. As we
will be showing later, all other medications, whether used as first-line (e.g., SSRIs)
or as add-on interventions for treatment-resistant patients, fail to achieve even close
to this effect size for PTSD symptoms. Next, we have emphasized the importance of
sleep impairment in PTSD and the central role that it may have in the pathology of
this disorder—and to that may be added the medical risks of leaving sleep problems
untreated. 50 Finally, the acceptable side-effect profile of prazosin and low dropout
rate that has been found in the studies to date have a favorable appearance compared
to the SSRIs, with their common unacceptable sexual side effects and the high
dropout rates that meta-analyses have noted.

Table 2 | Effect of Prazosin on Sleep and PTSD Symptoms in Three Placebo-
Controlled, Randomized Trials
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CAPS, Clinician-Administered PTSD Scale.

Clearly, we need larger studies with prazosin, and we need to know if alpha-1
adrenergic agents can be effective for the full spectrum of PTSD symptoms. Some
studies are under way: one involving 320 veterans across 13 VA medical centers, and
another studying 120 active-duty soldiers at Fort Lewis, Washington. These studies
are expected to be completed in late 2012. In the interim, our view is that the current
evidence is sufficiently strong to consider employing this agent as a first-line
intervention.

Other alpha-1 blocking agents such as doxazosin (4–8 mg/day) and terazosin (3–7
mg/day) may have similar effects on PTSD symptoms, according to brief reports of
12 and 20 patients, respectively. 51 , 52 Although these products apparently do not
cross the blood-brain barrier, the investigators propose that reduction of peripheral
adrenergic activity, including tachycardia, may secondarily attenuate central nervous
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system manifestations of hyperarousal. This hypothesis requires further
investigation.

If sleep has improved to an acceptable level, the patient may be maintained on
prazosin. The long-term observational follow-up study of prazosin use in 62 patients
for up to six years mentioned above found that almost 50% of patients took prazosin
until the end of the study period, usually without adding other medications for
PTSD.47

Node 2a, Continued: The Use of Trazodone
If prazosin fails to improve insomnia, or if it improves nightmares but without
eliminating problems with sleep onset—and if other causes unrelated to PTSD have
been addressed—then it may be worth considering a trial of low-dose trazodone (see
Figure 1 ). It can be added or substituted, depending on whether prazosin is
perceived to offer benefit.

Trazodone, a sedating antidepressant, has shown some effectiveness for sleep
difficulties in PTSD patients in open-label studies. 53 It was the most widely
prescribed medication used for hypnotic purposes in the United States in 2005. 54

Excess sedation, dizziness, and orthostasis occur frequently, and syncope
occasionally. In males, priapism is a concern. 55 Milder erectile stimulation is
apparently much more common; before the advent of medications such as sildenafil,
trazodone was recommended for patients with erectile dysfunction. 56

Trazodone has recently been described as an “ideal hypnotic agent.” It has triple
sleep-promoting actions (at the 5-HT2A, alpha-1, and H1 receptors), a short half-life,
and a low risk of dependence. 57 Although it has not received FDA approval for
primary insomnia, in a placebo-controlled RCT of trazodone 50 mg and zolpidem 10
mg in 278 patients with primary insomnia, the two medications had similar efficacy
at two weeks, and both had a low incidence of adverse effects. The study was
sponsored by the manufacturer of zolpidem. 58

If trazodone is used, side effects should be actively reviewed and monitored. Since
other medications can cause priapism, including prazosin and phosphodiesterase
inhibitors (e.g., sildenafil), combining trazodone with these agents demands extra
caution regarding this side effect. The combination of trazodone and prazosin may
also produce additive problems with blood pressure. Trazodone is usually started at
50 mg at bedtime, with instructions to reduce to 25 mg if too sedating. The dosage of
trazodone for sleep has ranged from 12.5 to 300 mg.

Node 2b
If the patient presents with difficulty falling asleep but not with nightmares or
nocturnal hyperarousal, trazodone may again be considered after identifying and
managing other contributing factors. Since prazosin is generally nonsedating, it may
be less useful in this situation. At this early point in the algorithm, trazodone might
work well enough to eliminate the need for further pharmacotherapy for a patient
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with sleep-onset difficulties, but the evidence for its use in these circumstances is
much less compelling than for the use of prazosin in patients with nightmares.

Trazodone may also be a good choice for patients who request a sleep aid for the
short term while waiting for medications (e.g., SSRIs) targeting general symptoms of
PTSD to take effect. Trazodone does appear to have efficacy for SSRI-induced
insomnia and nightmares, as demonstrated in two small, placebo-controlled RCTs
and some open-label studies.53 , 55 , 59 , 60 If, during any subsequent steps of the
algorithm when SSRIs and SNRIs are employed, insomnia/nightmares either fail to
improve or emerge de novo, the addition of trazodone should be considered.

Other Medications for Insomnia?
If prazosin and trazodone are not effective or not tolerated in nodes 2, 2a, and 2b,
other medications with hypnotic properties may be considered—and are often used
in clinical practice. The authors did not find sufficient evidence to support their use
at this early point in the algorithm. We will comment briefly on several.

The tricyclic antidepressants (TCAs) imipramine and amitriptyline have some
evidence of usefulness in PTSD. 61 , 62 However, their side effects, especially at full
doses, include anticholinergic, cardiac, and seizure risks. TCAs are also undesirable
in suicidal patients, who might overdose on them.

Doxepin is a TCA that has recently been studied in large, placebo-controlled
RCTs as a treatment for primary insomnia in very low doses of 1–6 mg; one study
included geriatric patients. 63 It was found to be safe and effective for transient or
chronic insomnia and received FDA approval as a hypnotic in March 2010. It has
been marketed at these doses under the new brand name Silenor, but it will still be
available as a generic capsule in doses as low as 10 mg. Its mechanism of action at
these doses appears to be histamine H1 blockade.63 It may not provide any
advantage over sedating antihistamines such as diphenhydramine or hydroxyzine.
Tolerance to the sedative effects of antihistamines has been shown to occur quickly,
making them impractical for the long-term use usually required in PTSD. 64

Benzodiazepines (BZs) are frequently used by clinicians for sleep problems in
PTSD. However, in the only placebo-controlled RCT with a BZ (n = 10), alprazolam
demonstrated no efficacy for core PTSD symptoms. 65 When used in PTSD patients
who have problems with substance use, BZs have a high potential for abuse.19 As
with the use of antidepressants in bipolar disorder, the use of BZs in patients with
PTSD (with or without substance abuse) represents an area of significant difference
between common practice and guideline recommendations.5 , 8 , 66 In both cases,
clinicians may perceive that patients improve in the short term while not suspecting
placebo effects and without anticipating the potential for harm over the long term.
BZs might be considered when a past history of clear response without significant
abuse or misuse is present.4 If the patient has a history of substance abuse, one
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possibility is to prescribe a small quantity to test the patient’s ability to use
appropriately.

Recently, eszopiclone, a GABA-A/benzodiazepine receptor agonist, was
administered for insomnia associated with PTSD in 24 patients, mostly women with
civilian trauma and no history of substance abuse. Efficacy was demonstrated over
three weeks in this placebo-controlled RCT. Further research on the use of this class
of agents is warranted. 67

Quetiapine is also widely prescribed for sleep in PTSD. However, a review of
reports of using quetiapine for sleep in various patient populations concluded that the
benefits did not justify the risks and that it should not be used as a first-line treatment
for insomnia. 68 Notably, the weight gain from quetiapine is not dose related and can
occur even at low doses. 69 , 70 A recent observational study mentioned earlier
compared results with quetiapine and prazosin for PTSD in a VA setting between
2002 and 2005 (n = 62 on prazosin; n = 175 on quetiapine).47 Quetiapine at a low
mean dose of 64 mg was much more likely than low-dose prazosin (3 mg) to be
discontinued due to intolerable side effects (35% vs. 18%, p = 0.008). Sedation and
metabolic effects were the most common reasons for discontinuing quetiapine. The
authors’ concluding recommendation was that “prazosin be used first-line for
treating nighttime PTSD symptoms in veterans.” One RCT of low to moderate doses
of quetiapine monotherapy versus placebo for PTSD with prominent insomnia has
been presented in poster format. 71 Some uncontrolled evidence also suggests that
quetiapine be added to SSRI therapy after the latter has proved unsatisfactory.47 , 72

These reports will be discussed at a later node in the algorithm—in particular, when
we consider augmentation strategies for SSRIs.

Other hypnotics (e.g., zolpidem) and other sedating psychotropic agents (e.g.,
gabapentin) are occasionally used in clinical practice for PTSD-related sleep
problems, but the evidence base for them is too small to consider them in this
algorithm as options for initial treatment.

NODE 3: HAVE YOU GIVEN A TRIAL OF AN SSRI?
If the patient does not have prominent sleep disturbance, or if prazosin or trazodone
was not tolerated or only partially effective for residual PTSD symptoms such as
hyperarousal, reexperiencing, and avoidance, the next step in the algorithm would
generally be to consider an SSRI trial. The evidence supporting the use of SSRIs is
weak, however, which is one reason that they are not at the top of this algorithm for
patients with prominent insomnia. Also, as noted earlier, SSRIs often fail to treat
insomnia associated with PTSD, can sometimes aggravate it,59 and can produce
intolerable sexual dysfunction. 73

Several recent comprehensive reviews and meta-analyses focus on using SSRIs
for PTSD. The first was a Cochrane Review. 74 Overall, the authors found a number
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needed to treat (NNT) of about 5, which is reasonable. The calculated NNT was
based on the number of patients across all studies found to be “responders” to
medication. “Response” was defined for purposes of that review as having either a
final rating of “much improved” or “improved” as measured by the Clinical Global
Impression of Improvement (CGI-I) or, for a small number of studies, similar
outcomes on the Duke Global Rating for PTSD or on other validated scales. The
authors noted, however, that many of the studies were flawed because of relatively
small numbers, low effect sizes, and short trial periods. Positive clinical outcomes
were less convincing because of high dropout rates (27% to 40%).26 , 28 , 75 , 76 Also,
problems were also noted with tolerability. A separate concern was that many trial
subjects came from primary care populations that are “less sick” than patients seen in
a psychiatric setting.

Another major review of PTSD treatment data, published in 2008, was
commissioned by the VA and conducted by an eight-expert panel from the Institute
of Medicine of the U.S. National Academy of Sciences.11 This review examined data
from 14 SSRI studies conducted between 1991 and 2007. Seven of these studies
were deemed to be “weakly informative with respect to efficacy because of study
limitations.” The committee reached the overall conclusion that “the evidence is
inadequate to determine the efficacy of SSRIs in PTSD.”

Another detailed meta-analysis was conducted by the National Institute for
Clinical Excellence (NICE), part of the British National Health Service.7 That
review, which employed a more intensive and statistically rigorous analysis than
many qualitative reviews of this literature, also raised concern that SSRIs might be
significantly less effective than commonly thought for the treatment of PTSD. The
NICE analysis examined data for the SSRIs citalopram, fluoxetine, paroxetine, and
sertraline, as well as for amitriptyline, brofaromine, imipramine, mirtazapine,
olanzapine, phenelzine, risperidone, and venlafaxine. Data from unpublished studies
were included when obtainable from pharmaceutical companies.

The NICE guidelines proposed definitions of levels of efficacy that could be
considered “clinically meaningful” or “clinically important.” Setting a conservative
standard, an effect size compared to placebo of a standard mean difference (SMD) of
0.5 or better was considered “clinically meaningful,” and an SMD of 0.8 or more
was considered “clinically important.” They found that none of the SSRIs were
beneficial for PTSD symptoms at an effect size of 0.5 and thus that the benefits were
not clinically meaningful. Furthermore, reported effect sizes were considered to be
overestimated because of the use of intent-to-treat analyses with last-observation-
carried-forward in studies that had high dropout rates.

Some details of the NICE data on individual SSRIs will be briefly reviewed.
Paroxetine was evaluated in four RCTs, two of which were unpublished. One was

a placebo-controlled study by Marshall and colleagues in 2001 that reported positive
outcomes using the Clinician-Administered PTSD Scale (CAPS).28 The specific
PTSD symptom clusters of reexperiencing, hyperarousal, and numbing/avoidance
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were included. Marshall and colleagues replicated those results in a second RCT in
2007.31

The NICE meta-analysis of these paroxetine studies found that efficacy on the
CAPS (effect size = 0.42) and on the Davidson Trauma Scale (DTS) (0.41)
approached the 0.5 benchmark for clinical meaningfulness. In one unpublished
study, however—a maintenance trial carried out in patients who responded to
paroxetine in a 12-week acute study and then were assigned to either placebo or
continuation of paroxetine for 24 weeks—there was no efficacy and actually a trend
in favor of placebo on the CAPS (effect size = 0.19). This surprising result suggests
that something may have been irregular about the patient sample of this unpublished
study.

Sertraline , the other FDA-approved SSRI, was studied in four large RCTs, two
with positive results and two showing no efficacy. Three are published. Brady and
colleagues75 showed positive drug-versus-placebo differences for three of four
primary outcome measures (CAPS, CGI of change, and CGI of severity) in a
population of mostly women with sexual and other civilian trauma. Davidson and
colleagues26 used a similar design and population, and found sertraline to be
statistically superior to placebo using four primary outcome measures. In the RCT by
Friedman and colleagues,17 however, which involved chronically ill combat
veterans, sertraline produced no efficacy versus placebo as measured by the CAPS,
CGI, or Impact of Event Scale. The fourth study, which is unpublished but was
included in the NICE meta-analysis discussed earlier,7 found no efficacy—possibly
related, it was speculated, to the chronicity of symptoms, gender, or the type of
trauma that subjects endured.

In the NICE meta-analysis of these sertraline data,7 it was found that sertraline
was “unlikely” to be beneficial by self-report measures of the DTS or the Impact of
Event Scale, because of very small effect sizes of 0.18 and 0.06, respectively. The
effect size on the CAPS (0.26) was rated as “inconclusive.”

After evaluating the sertraline studies, licensing authorities in England approved
sertraline only for women with PTSD. In the United States the FDA approved
sertraline for PTSD patients of both genders. However, the FDA imposed a fine on
the corporate sponsor of the trial by Friedman and colleagues17 for withholding the
study’s negative data for almost ten years.

Fluoxetine was the subject of three major studies, with mixed results. 77 – 79 Two
of the studies, which involved RCTs of 12 weeks followed by a 24-week
maintenance phase, showed fluoxetine to be effective and well tolerated for the
initial 12-week period and for the relapse-prevention phase. Subjects were mostly
combat veterans, though some had civilian trauma, and the overall effect size for
fluoxetine was about 0.4. The largest study, however—involving 411 civilian women
—found fluoxetine to be equivalent to placebo on the CAPS.79 An earlier, smaller
study found no efficacy for fluoxetine in older, chronically ill combat veterans.16 The
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NICE meta-analysis of fluoxetine, which looked at the above studies and some
unpublished data, found the overall evidence for fluoxetine “inconclusive” on the
DTS or CAPS (effect size = 0.28). They found no efficacy (effect size = 0.02) on the
self-report measure of the Treatment Outcome PTSD Scale.7

Citalopram has been employed in one published RCT and several open-label
studies. In an open trial (n = 38, mostly children and adolescents), citalopram
improved total CAPS-2 scores and subscale ratings for reexperiencing, hyperarousal,
and avoidance. 80 English and colleagues 81 conducted an eight-week, open-label
study of citalopram in eight combat veterans. They found improvement on the
CAPS, Hamilton Rating Scale for Anxiety, and CGI (among others) at week 4 but
not at week 8. Tucker and colleagues76 conducted a double-blind study of citalopram
versus sertraline versus placebo for PTSD patients (n = 25, 23, and 10, respectively).
Using an intent-to-treat analysis, the authors found significant improvement in total
symptoms of PTSD measured by the CAPS, as well as for all three symptom clusters
and sleep time, in all three groups, including placebo.

Robert and colleagues 82 published an open-label study with escitalopram in 25
patients, finding significant improvement for the CAPS-C (avoidance/numbing) and
CAPS-D (hyperarousal) subscales, but only trend improvement for the CAPS-B
(reexperiencing) subscale.

Alternatives to SSRIs at Node 3
As noted, side effects such as sexual dysfunction may make SSRIs unacceptable to
some patients. Options that might be considered at node 3 include bupropion,
mirtazapine, and certain antipsychotics. Nefazodone also has few sexual side effects
and some evidence of efficacy in PTSD, but due to the risk of liver toxicity, it is not
considered until later in the algorithm. Venlafaxine has efficacy for PTSD, but it has
sexual side effects, and for other reasons (to be discussed) it seems better as a
second-line option.

Bupropion showed some promise in an open-label trial in 17 combat veterans, but
those results were not confirmed in an eight-week, placebo-controlled RCT in 30
patients with mixed civilian and military trauma. 83 , 84 Some patients had bupropion
added to an SSRI. A trend toward better outcomes was evident in younger patients
and those on monotherapy. More research is needed to determine if bupropion is
effective for PTSD.

The evidence for using mirtazapine is more favorable, although its desirability is
limited by the risk of weight gain. Bahk and colleagues 85 published a small study (n
= 15) of the effectiveness and tolerability of mirtazapine in an eight-week trial in
Korean patients with chronic PTSD. The dosing regimen was flexible, and patients
were evaluated at four and eight weeks on several rating scales. At eight weeks,
scores on all scales showed significant improvement. The medication was well
tolerated. An open-label study by Chung and colleagues in 2004, 86 also in Korean
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veterans, compared mirtazapine to sertraline. Both were well tolerated and seemed
effective.

Davidson and colleagues 87 conducted a placebo-controlled, double-blind RCT of
mirtazapine in 29 patients, with impressive results. The dose ranged up to 45 mg per
day for eight weeks, with the DTS used as the primary outcome measure. Rates of
response were 65% and 20% for mirtazapine and placebo, respectively (NNT = 2.2).
The medication was well tolerated.

A long-term (24-week) study of mirtazapine was published by Kim and
colleagues in 2005. 88 Twelve of 15 participants completed the study. The results
suggested that mirtazapine might be effective for continuation treatment.

Certain antipsychotics are another alternative to SSRIs at node 3. For example, as
noted at node 2, some clinicians use quetiapine as a monotherapy, first-line treatment
for the global symptoms of PTSD, although the published evidence to support this
practice is minimal. As noted earlier, the side effect risks are considerable, making
the product appear unsuitable for early selection in the algorithm.

Node 3 Conclusion
The FDA has approved the SSRIs sertraline and paroxetine for the treatment of
PTSD. Paroxetine has the best evidence of efficacy but has more problems with
sexual dysfunction, constipation, sedation, drug interactions, withdrawal syndrome,
and weight gain than the other SSRIs.66 The pregnancy risk rating of D is an issue
with women of childbearing potential. Though the evidence supporting sertraline is
weaker, especially in male combat veterans, it has fewer side effects than paroxetine.
It may be reasonable to consider non-FDA-approved citalopram: although the
subject of fewer and less rigorous studies in relation to PTSD, citalopram’s efficacy
in other anxiety disorders and in major depression suggests that its benefit in treating
PTSD might be comparable to that of other SSRIs. It was thought to have the fewest
side effects within the SSRI class. 89 However, the FDA just issued a Drug Safety
Communication saying that the dose should not exceed 40 mg daily due to QTc
prolongation risks.

According to most sources, an adequate trial of an SSRI for treating a PTSD
patient would run 4 to 6 weeks, although sometimes up to 12 weeks are required.

Some patients show a partial response to SSRIs or a response that is limited to
certain symptom domains in PTSD. Patients who partially respond but are still
improving should be continued until the benefits reach a plateau. If improvement
stalls for two or three weeks, consider raising the dose or switching to another option
(see node 4). Augmentation may be considered (see nodes 3a and 5a) if both
clinician and patient are convinced that the partial improvement was not a placebo
effect and not attributable to other aspects of the treatment such as psychotherapy—
which can be difficult to evaluate. Before proceeding with augmentation, keep in
mind the preceding discussion indicating that SSRIs outperform placebo in
controlled trials much less than generally assumed. “Augmenting” a likely placebo
effect with another medication should be avoided. Also, augmentation introduces
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risks of increased side effects and drug interactions, reduced compliance due to
complexity of regimens, and increased cost. In this algorithm, augmentation for
partial response is considered most appropriate at nodes 3a and 5a. A switch is
considered at node 4. See Figure 1 .

Node 3a: Does the Patient Have PTSD-Related Psychosis?

PTSD-related psychotic symptoms are often present in PTSD patients. 90 Symptoms
include phenomena referable to the original trauma—for example, hearing soldiers
scream, experiencing visual hallucinations of an enemy, or other combat-related
themes. Unrelated—for example, paranoid—delusions can also occur. Delusions
related to PTSD are non-bizarre and not associated with disorganized thought or flat
or inappropriate affect, and are not related to substance abuse or withdrawal. They do
not occur only during dissociative flashbacks. 91 Patients with these psychotic
symptoms can be considered one subgroup of PTSD patients for whom early
augmentation may be justified. For this purpose, atypical antipsychotics are the
medication of choice.

A preliminary study of risperidone (mean dose = 2.5 ± 1.25 mg/day) as an
augmentation of antidepressants in 40 combat veterans with chronic PTSD-related
psychotic symptoms demonstrated a significant decrease in psychotic symptoms and
an improvement in reexperiencing symptoms. 92 A more recent, placebo-controlled
RCT of risperidone augmentation for SSRI-resistant civilians with psychotic PTSD
found improvement in the positive symptoms and paranoia subscales of the Positive
and Negative Symptom Scale. 93

Open-label studies support the addition of quetiapine and olanzapine, but not the
first-generation neuroleptic fluphenazine, for antidepressant-resistant psychotic
combat veterans with PTSD.22 , 94 , 95 The quetiapine study involved patients
resistant to SSRIs and other medications who were admitted to an inpatient unit for
the trial.22 Without a placebo control it is impossible to exclude that the positive
outcome (on all three dimensions of PTSD symptoms) was due to the effects of
hospitalization. We could not find any reports of aripiprazole augmentation in
patients with PTSD-related psychosis.

Thus, if the patient does not respond satisfactorily to an antidepressant and has
PTSD-related psychosis, it seems reasonable to add an antipsychotic. The evidence
base points to risperidone since it has one published, placebo-controlled RCT with
favorable results. Quetiapine is widely used, has some evidence as an augmentation
in nonpsychotic PTSD, 96 and might also be tried here. If the patient responds well to
addition of an antipsychotic, and the SSRI had minimal benefit, gradually removing
the SSRI should be considered to determine if it was necessary for the improvement.

NODE 4: HAVE YOU TRIED A SECOND SSRI, SNRI, OR
MIRTAZAPINE?
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If the patient is not psychotic and was nonresponsive to the initial SSRI chosen in
node 3, several prime options are available: trying a different SSRI, an SNRI
(especially venlafaxine), or an antidepressant with different dual actions
(mirtazapine, evidence for which was discussed under node 3).

Venlafaxine was initially thought less likely to be effective in PTSD because of its
noradrenergic component, given that PTSD is characterized by excessive
noradrenergic activity. 97 , 98 An early RCT in combat veterans employing the strong
norepinephrine reuptake-blocking tricyclic desipramine (n = 18) found no efficacy.
99 However, two large, placebo-controlled RCTs have been conducted to evaluate the
efficacy of venlafaxine ER in PTSD, and both demonstrated some efficacy.

One of these venlafaxine studies involved 329 outpatients, mostly female, from
international sites. 100 Only 12% had combat-related trauma. In this 24-week trial,
CAPS scores improved five points more on venlafaxine than on placebo (p = 0.06).
Mean daily maximum dose of venlafaxine ER was 222 mg. Reexperiencing and
avoidance symptoms improved, but hyperarousal did not, possibly due to the impact
of the noradrenergic component of venlafaxine. Overall effect sizes were small and
similar to those found in the short-term SSRI studies even after almost six months of
treatment.

The second study was a 12-week comparison of venlafaxine ER, sertraline, and
placebo in a similar population of 538 patients, with CAPS scores again used as the
primary outcome measure. 101 Remission rates at week 12 were 30% with
venlafaxine, 24% with sertraline, and 20% with placebo. Mean daily maximum
doses with venlafaxine and sertraline were 225 mg and 151 mg, respectively.
Venlafaxine demonstrated statistically significant benefits over placebo (p < 0.05),
but again, effect sizes were generally small on secondary outcome measures
(particularly patient satisfaction and quality of life). Sertraline response did not differ
from placebo on most measures, consistent with the unimpressive results with
sertraline discussed earlier, in node 3. Both medications were similarly tolerated,
with 10% attrition from side effects.

In a separate pooled analysis, the authors of these two studies attempted to
differentiate response by gender and by trauma type. 102 No consistent predictors
were found despite the opportunity presented by the large number of subjects.
Venlafaxine offered no benefit for insomnia or nightmares. 103

Thus, venlafaxine is a reasonable option as a second-choice pharmacotherapy, but
the evidence base (despite the better response rate than sertraline in one study) seems
to suggest no reason to prefer it to SSRIs for first-line use. It was ineffective for
hyperarousal and sleep disturbance. Cardiovascular safety issues might affect certain
vulnerable patients.101

NODE 5: HAVE YOU TRIED A THIRD MEDICATION
AMONG SSRIs, SNRIs, MIRTAZAPINE, OR
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NEFAZODONE?
If two adequate monotherapy regimens among the SSRIs, SNRIs, or mirtazapine
have been tried with no response to either, a third trial seems reasonable. The options
may now include nefazodone, which is limited to third-line due to its liver toxicity.
Fatal hepatotoxicity has been estimated to occur in about one in 250,000 patients. 104

Despite the rarity of this complication, nefazodone was removed from European
formularies in 2003 but remains available in the United States as a generic. The
usual side-effect profile of nefazodone actually makes it rather desirable, given the
lack of weight gain or sexual side effects, less sedation than trazodone, and low risk
of priapism.

Evidence to support the efficacy of nefazodone for PTSD includes two RCTs (one
placebo-controlled) and several open-label trials. 105 - 107 The placebo-controlled
RCT, with 41 patients, found benefits on the CAPS, with an impressive effect size of
0.6 (p = 0.04).107 The other RCT was less impressive: it was a comparator study of
the effectiveness of nefazodone and sertraline in a 12-week, randomized, double-
blind study involving 37 patients, using the CAPS, CGI, and DTS measures. 108 It
found no significant difference between groups on any outcome measure, including
PTSD cluster symptoms, depression, sleep, and quality of life over time. In an
analysis of six open-label trials involving 105 patients, Hidalgo and colleagues 109

found that 46% had an improvement of at least 30% on the CAPS.
Although small (n = 10), a nefazodone study conducted by Hertzberg and

colleagues 110 , 111 is of interest because subjects were followed for three to four
years. Originally conducted as a 12-week study,110 long-term follow-up was
described in 2002.111 The dose was 400–600 mg, and ten of ten participants were
rated as “much improved” on the CGI at 12 weeks. After three years of monitoring,
seven of ten were still “much improved,” while two were minimally improved and
one was worse than his original baseline.

Another interesting nefazodone case series involved 19 treatment-resistant combat
veterans with PTSD. Zisook and colleagues 112 administered doses of 100–600 mg
per day for 12 weeks to patients who had failed three previous medication trials.
Improvements were noted in intrusive thoughts, avoidance, hyperarousal, sleep,
sexual function, and depression. The reduction in PTSD symptoms, as measured by
the CAPS, was 32%. Side effects were typically mild and included headaches, dry
mouth, and gastrointestinal disturbance.

Node 5a: If No Response or Partial Response, Consider Augmentation
(Depending on Residual Symptoms) or Try Other Monotherapies
If the patient failed to respond to the previous interventions, or if the response was
partial, not explained by placebo effect, and still unsatisfactory in some respects,
various options are available: mood stabilizers (gabapentin, lamotrigine,
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levetiracetam, tiagabine, topiramate, and valproate), antipsychotics (aripiprazole,
olanzapine, quetiapine, risperidone, and ziprasidone), anti-adrenergic agents (alpha-1
antagonists, alpha-2 blockers, and beta-blockers), and monoamine oxidase inhibitors
(MAOIs). The supporting evidence ranges from unconvincing to fairly robust.

Some of these treatments appear useful for all of the symptom clusters of PTSD
(avoidance, hyperarousal, reexperiencing), whereas others have evidence that they
target one or more clusters. As noted earlier, the general principle is that one should
try to minimize polypharmacy by critically evaluating partial response and
determining if improvement was due to real effects of the medication or to a
nonspecific response to other concomitantly administered treatments (including
psychotherapy) or to changed circumstances (including hospitalization). If either of
the latter is suspected, consider switching rather than augmenting. It must be kept in
mind, however, that the constellation of PTSD manifestations is currently thought to
include multiple symptom domains with potentially different responses to
medication, suggesting that some patients will need more than one agent. We will
briefly review some of the options, considering strength of evidence and how the
choice might be influenced by comorbid psychiatric or medical problems. Patient
preference and formulary availability/cost will also affect choice. Medications are
not listed in order of preference, and the list is not complete. The flowchart in Figure
1 organizes these medications by their target symptom clusters, consistent with the
evidence to be described below.

Anticonvulsants. In a 1991, open-label trial of valproic acid conducted at the
Seattle Veterans Affairs Medical Center involving 16 Vietnam veterans with PTSD,
10 improved, mainly in symptoms of hyperarousal. 113 More recently, two placebo-
controlled RCTs of divalproex have been reported. The larger study, published in
2008, involved 85 U.S. military veterans. It was conducted at the Tuscaloosa
Veterans Affairs Medical Center and supported by the manufacturer. The subjects
received a mean dose of 2,300 mg daily, which produced a mean average plasma
level of 82 mg/L. 114 For total CAPS scores and for two of the CAPS symptom
clusters (reexperiencing, avoidance), the divalproex group showed slightly less
improvement than the placebo group. For the hyperarousal cluster, the study and
control groups had the same final scores. Depression, anxiety, and CGI of severity
likewise showed no differentiation between the study and control groups, with the
quantity of improvement similar to that seen in the open-label trial. The other RCT,
published in 2009 and conducted at the Ralph A. Johnson VA Medical Center in
Charleston, South Carolina, randomized 29 combat veterans to divalproex or placebo
and also found no advantages for divalproex. In fact, the placebo group did
significantly better for the avoidance symptom cluster and on changes in CGI of
severity. Given that all three of these studies involved monotherapy with male
combat veterans, it remains to be seen whether this drug might prove more effective
for use with veterans in an adjunctive role or when used either as monotherapy or
adjunctive therapy for civilian males or for females.
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In a double-blind, placebo-controlled study of lamotrigine for PTSD, 14 patients
with different kinds of trauma were randomized 2:1 to either lamotrigine or placebo.
115 Over eight weeks the medication was titrated to a maximum of 500 mg per day
(as tolerated). The study found nonsignificant, but possibly promising, improvement
in reexperiencing and avoidance/numbing symptoms with lamotrigine in comparison
to placebo.

Two negative studies of topiramate for PTSD have been published. In a double-
blind, placebo-controlled RCT, 38 subjects with non-combat-related PTSD were
studied on doses up to 400 mg per day. 116 Overall results showed a nonsignificant
decrease in total CAPS scores. However, the treatment group did have significant
reductions in symptoms of reexperiencing and on a secondary global outcome
measure. The second study was a seven-week, double-blind, placebo-controlled RCT
in 40 subjects, all male veterans in a residential PTSD treatment program. 117 The
experimental group received flexible-dose topiramate and had a high dropout rate
(40% vs. 10% for placebo recipients). The authors found no significant treatment
effects, but the high dropout rate may have been a factor in this outcome.

In an observational study, levetiracetam was administered to 23 civilian patients
with treatment-resistant PTSD, with the medication used adjunctively in 19 of those
cases. 118 Outcome was evaluated retrospectively with several rating instruments,
including the CGI. At a mean dose of 2000 mg for 10 weeks, patients improved
significantly on all measures. Fifty-six percent responded, 26% remitted, and the
medication was well tolerated.

One small, open-label study and one large, multicenter, double-blind RCT of
tiagabine have been published. In the former, 29 outpatients were treated for 12
weeks. 119 Responders (n = 18) were later entered into a double-blind maintenance
study and randomly assigned to continue on tiagabine or placebo. During the
extension phase, the placebo-treated patients did not relapse, but the tiagabine
patients made further improvements. In the RCT, 232 patients were randomized to
tiagabine or placebo for 12 weeks. 120 The experimental group received up to 16 mg
daily of tiagabine. No efficacy was found for the anticonvulsant.

Antipsychotics. Risperidone has been evaluated in four small, placebo-controlled
RCTs in nonpsychotic patients (civilians and veterans) with PTSD 121 , 122 and in a
recent, larger-scale, placebo-controlled RCT studying 247 veterans who had served
in combat zones. 123 Many of these patients were “treatment-resistant,” and in most,
the risperidone was added to other medications. It seemed to have some efficacy on
the reexperiencing and hyperarousal symptom clusters, although the effects were
small. There was no effect shown for avoidance.

In two open-label trials, quetiapine administered as an adjuvant was shown to
improve all three clusters of PTSD symptoms and also sleep disturbance.72 , 124 One
double-blind, placebo-controlled RCT of quetiapine monotherapy in 80 patients with
“chronic PTSD” (94% male, mean age = 52) has been completed and is under
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review, but some results were provided in a poster.96 Patients were all U.S. combat
veterans, and 30% had PTSD-related psychotic features. The doses ranged from 50
to 800 mg per day, with a mean of 258 mg. Reexperiencing and hyperarousal
improved significantly (p = 0.002 and p = 0.03, respectively), but as with
risperidone, the avoidance symptom cluster did not (p = 0.56). A separate analysis
was not provided for the psychotic and nonpsychotic patients. Thus, it is unclear if
these results best apply here or at node 3a.

Aripiprazole has been investigated in three uncontrolled studies of PTSD patients
from mixed populations, including civilians and veterans. Medication was used as
monotherapy in two of these studies 125 , 126 and as an adjunct to various other
treatments in the third.95 Aripiprazole monotherapy was found effective over 12
weeks in an open-label trial in 22 combat veterans at a mean dose of 13 mg.125

CAPS scores improved (p = .01). Another case series of 32 civilian patients from
Brazil experienced good results at a mean dose of 10 mg daily.126 CAPS scores
improved from a mean of 83 at baseline to 51 at the endpoint 16 weeks later (p =
.001). All studies reported significant improvement in reexperiencing and
avoidance/numbing, but marginal benefit for hyperarousal. Doses generally started at
5 mg.

Based on two small studies, the use of olanzapine has minimal support. 127 , 128 In
a case series ziprasidone was reported to be effective in nonpsychotic PTSD. 129

The benefits of atypical antipsychotics must be weighed against their side effects,
including weight gain, metabolic syndrome, and cardiac risk.69 Ray and colleagues,
130 in a large epidemiological survey, found that patients treated with antipsychotics
had about double the rate of sudden cardiac death compared to non-treated controls
who had similar psychiatric diagnoses and metabolic syndrome symptoms. The
relative risk ratio of death was 2.26 (95% CI, 1.88–2.72) with atypical
antipsychotics, and it was dose related.130 The mechanism of death was thought
likely to be arrhythmias, perhaps involving QTc prolongations. The authors of this
study advised a “sharp reduction” in using these agents in populations for which the
evidence of efficacy is limited. There is growing concern that antipsychotics should
not be used as primary or adjunctive agents in treating PTSD unless other options
with comparable effectiveness and better safety have already been tried. 131

Medications Targeting Central Noradrenergic Dysregluation. Studies with the
alpha-1 adrenergic antagonist prazosin were reviewed earlier. Alpha-2 agonists
(clonidine and guanfacine) and beta-adrenergic antagonists have also been used for
PTSD, with mixed results.

Two studies, one a placebo-controlled RCT, investigated clonidine . Kinzie 132

studied the combination of imipramine and clonidine in 9 traumatized Cambodian
refugees with concurrent PTSD and major depression. PTSD global symptoms
(CAPS) improved in 6 patients, nightmares improved in 7 patients, and hyperarousal
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in 4 patients. Avoidance behavior showed no improvement. In the RCT, 18 patients
(17 female) with borderline personality disorder, all of whom had prominent
hyperarousal symptoms on the CAPS, were treated with clonidine, up to 0.45 mg in
divided doses, for two weeks. 133 Most were on other medications, which were
maintained, but benzodiazepines were not allowed. Hyperarousal improved
significantly versus placebo (p = 0.003), irrespective of PTSD comorbidity. Sleep
also improved across all subjects.

Guanfacine , a longer-acting alpha-2 agonist, was administered in two recent
RCTs, both with negative outcomes. Neylan and colleagues 134 treated 63
chronically ill U.S. veterans with guanfacine at a mean daily dose of 2.4 mg at
bedtime (achieved with weekly 0.5 mg increases) or placebo for eight weeks. Most
were on one or more other medications. Analysis showed no separation of
guanfacine and placebo on the CAPS, the Impact of Events Scale, general mood, or
subjective quality of sleep. In a smaller study, Davis and colleagues 135 administered
guanfacine or placebo to combat veterans for eight weeks while continuing their
antidepressants. No improvement was shown on the CAPS or DTS.

Beta-blockers have not received substantial study in chronic PTSD. Several
studies have explored the use of propranolol immediately after a trauma to prevent
the onset of PTSD. 136 – 139 The findings are variable, and more research is needed
before this treatment can be recommended.

Four RCTs have examined the short-term benefits of monoamine-oxidase
inhibitors in PTSD due to a variety of traumas. Two involved phenelzine.62 , 140 In
the first, a comparison of phenelzine (n = 19), imipramine (n = 23), and placebo (n =
18), there was significant improvement with both antidepressants compared to
placebo, but more so with the MAOI.62 The dropout rate was about 50%, however,
making interpretation difficult. The other phenelzine study was small and showed no
benefit.140 The other two MAOI trials involved brofaromine, a non-selective MAOI
not available in the United States. 141 , 142 Both found no efficacy.

COMPARISON TO OTHER ALGORITHMS AND
GUIDELINE RECOMMENDATIONS:
The present algorithm for selecting psychopharmacology treatment for PTSD differs
in some respects from earlier versions of the PAPHSS algorithm and other published
algorithms and guidelines. The 1999 version of the PAPHSS algorithm
recommended initial use of trazodone for managing sleep disturbance, including
nightmares, with low-dose doxepin a second choice for patients not at high risk for
suicide, seizures, or cardiac events.4 That algorithm was similar to the present
version (and different from other guidelines at that time) in proposing efforts to
manage PTSD-related sleep problems before the introduction of an SSRI or other
antidepressants. The most recent (2005) NICE guidelines recommended paroxetine
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and mirtazapine as first-line pharmacotherapy and discouraged sertraline.7 Similarly,
the International Psychopharmacology Algorithm Project’s 2005 algorithm
recommended an SSRI, SNRI, or mirtazapine, whereas the American Psychiatric
Association practice guideline (2004) also endorsed SSRIs as first-line treatment.5 ,

143 However, the association’s March 2009 “Guideline Watch” for PTSD noted that
more recent studies “suggest that SSRIs may no longer be recommended with the
same level of confidence for veterans with combat-related PTSD.”10 It was also
noted that prazosin is “among the most promising advances,” though without any
indication as to when it should be used.

Table 3 | Characteristics of Other Algorithms and Guidelines for the
Treatment of PTSD

Algorithm/guideline Year Comments

Expert consensus guidelines 144 1999 First-line: SSRIs, venlafaxine, & nefazodone
Second-line: TCAs

Psychopharmacology Algorithm
Project at Harvard South Shore
Program4

1999 Early use of hypnotic agent for sleep,
trazodone first-line, followed by SSRI for
persistent daytime PTSD symptoms

The United Kingdom’s National
Institute for Clinical Excellence7

2005 SSRIs in PTSD are reviewed & shown to
have a more modest effect size then
commonly considered

Psychotherapy recommended as first-line
treatment

Canadian clinical practice
guidelines 145

2005 First-line: one agent among fluoxetine,
paroxetine, sertraline, & venlafaxine XR

Second-line: mirtazapine, fluvoxamine,
phenelzine, & moclobemide, plus adjunctive
olanzapine or risperidone

The International
Psychopharmacology Algorithm
Project5

2005 Once diagnosis of PTSD established, SSRI
trial recommended as first-line
pharmacological intervention, followed by
venlafaxine & mirtazapine trials

The International Society of
Traumatic Stress Studies6

2008 SSRIs recommended as first-line
intervention, followed by augmentation with
atypical antipsychotics

Prazosin considered “promising”

APA Guidelines Watch10 2009 Concludes new studies suggest SSRIs are
less effective than previously assumed
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Prazosin considered a promising option for
sleep disturbance in PTSD

VA/DoD clinical practice guideline
for managing posttraumatic stress
146

2010 Strongest recommendation is for SSRIs &
SNRIs but suggests “some benefit” for
prazosin, mirtazapine, & adjunctive atypical
antipsychotics

Recommends consideration of prazosin for
nightmares as adjunctive treatment if
trazodone & other hypnotics are insufficient

APA, American Psychiatric Association; DoD, Department of Defense; SNRI, serotonin-norepinephrine reuptake
inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic antidepressant; VA, Veterans
Administration.

The 2008 assessment by the National Academy of Sciences made no
psychopharmacology recommendations; it found the evidence “inadequate to
determine efficacy” for all classes of drugs reviewed.11 See Table 3 for a summary of
these and other algorithms and guidelines, with comments on their essential features.

FINAL COMMENT
This heuristic will serve clinicians by offering a summary and interpretation of the
current evidence base pertinent to psychopharmacological practice. Nevertheless,
despite development of this and other algorithms and guidelines, the treatment of
PTSD remains a challenge for physicians and patients. More needs to be learned
about the pathophysiology of this chronic, disabling condition and about the
comorbidities with which it often presents. Improvements in our understanding of
genetics, the neurobiological underpinnings of PTSD, and mechanisms related to
each symptom cluster promise to add refinements to the current treatment strategy.
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UPDATE

POSTTRAUMATIC STRESS DISORDER *

Prazosin: Still First Line for PTSD Patients With Prominent
Insomnia
Since the publication of the algorithm, there have been two more studies of
prazosin versus placebo for veterans with combat-related trauma and
posttraumatic stress disorder (PTSD). 1 , 2 One of these (n = 67) showed a
robust advantage of prazosin over placebo, and the second, larger and
multicentered, (n = 304 distributed over 13 Veterans Hospital sites) found no
advantage for prazosin. There was also a small placebo-controlled study with
20 subjects in a civilian population, 85% female, with mild-to-moderate levels
of suicidality, and half of the patients had comorbid major depression. This
study found an advantage for placebo over prazosin for insomnia and
nightmares. 3 Added to the three small placebo-controlled studies reviewed in
the algorithm paper, there are, therefore, now six studies, four in veterans or
soldiers of which three were positive and two among civilians of which one
was positive.

In the 2013 Department of Veterans Affairs (VA) study, subjects took
prazosin at night and in the morning, and there was robust improvement on all
primary and secondary outcome measures on sleep, nightmares, global
functioning, and hyperarousal—similar to the previous three studies from
Raskind et al. A total of 64% responded to prazosin versus 27% on placebo, a
number needed to treat (NNT) of 2.7. However, in the much larger 2018 study,
there were no differences from placebo despite similar dosing to the 2013
study. The authors and editorialists discussed possible explanations for these
negative results. Subjects were relatively stable socially, economically, and
clinically compared to those in previous studies. None of the previous studies
excluded patients who were unstable in these respects. If patients were on
trazodone and getting some benefit from it, they could not participate unless
they were willing to stop it. Trazodone helps many PTSD patients fall asleep
even if it is not as helpful for staying asleep and preventing nightmares, while
prazosin (a nonsedative) is not particularly helpful for initial insomnia. It
should also be noted that prazosin had been prescribed in these VA hospitals for
years, and perhaps the best candidates for it had already been treated. It was
also noted that patients had low baseline blood pressure, suggesting they had a
PTSD subtype that was less adrenergically driven. A study of previous patient
samples found that higher pretreatment blood pressure was associated with
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greater PTSD symptom reduction with prazosin. 4 Clinicians are advised to pay
attention to this possible predictor.

It seems reasonable to conclude that response to prazosin is heterogeneous
and precision medicine needs to be elaborated by future studies to enable
prediction of responders. However, meanwhile, the medication had four
positive studies with robust effect sizes. There clearly are responders out there
and it seems an important contributor to the armamentarium of medications that
could be considered. The evidence base on prazosin may be contrasted with
that of sertraline, a Food and Drug Administration (FDA)-approved medication
treatment for PTSD commonly recommended at the top of guidelines, such as
those of the Veterans Administration. 5 This medication has had at least seven
placebo-controlled studies in PTSD, several of them unpublished but discussed
in a National Institute of Clinical Excellence (NICE) review, 6 but only two
have been positive. As we indicated in the 2011 review, the licensing agency in
England approved sertraline only for women with PTSD due to unsatisfactory
results in male veterans. Also, even in the best sertraline studies, it had a small
effect size—much smaller than what was found in the positive prazosin
studies.6 A recent review of PTSD psychopharmacology concluded that
sertraline is “best avoided” in combat veterans. 7 Also, there has been much
discussion of a 2019 study in veterans comparing sertraline to prolonged
exposure therapy and to their combination. 8 All groups improved equally, but
there was no control group on just placebo and some nonspecific supportive
therapy. Given, as noted above, that previous studies have not found efficacy
versus placebo for sertraline in this population, this study raises more questions
than provides answers about treatment choices. Another large 2019 study in a
civilian population compared sertraline and prolonged exposure (again, without
placebo control), and there were advantages found for the exposure therapy. 9

How should the aggregate evidence on prazosin, including the clinical
experience of many prescribers, be interpreted, in comparison with the
evidence on selective serotonin reuptake inhibitors (SSRIs)? We think it favors
prazosin despite the small numbers of patients studied, and we are retaining
prazosin at the top of the algorithm for patients with prominent insomnia. This
includes the great majority of patients with PTSD. The sleep disturbances
typically involve nightmares, but some patients have disturbed awakenings
without recalling nightmares, and clinicians should be sure to ask about those.
They may wake up one or more times a night feeling anxious, perspiring
profusely, hyperventilating, or experiencing tachycardia. It is usually difficult to
return to sleep and they may have to get up and pace about, watch TV, play
video games, or otherwise distract themselves to calm down before they can
return to sleep. Also, many patients have night terrors (phenomena witnessed
by a bed partner or roommate during which the patient is talking, yelling,
fighting, kicking, or otherwise appearing to be in distress—but nothing is
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recalled by the patient upon awakening). All of these are candidates for
treatment with prazosin and related medications targeting alpha adrenergic
mechanisms.

Prazosin is often underdosed, resulting in a negative outcome. 10 It seems
reasonable to use the dosing in the largest study with a positive outcome.1 The
dosing protocol was somewhat complex, and it takes time and, often, a series of
outpatient visits to administer effectively and address side effects. For example,
the patient may already be on one or more antihypertensives, and introducing
prazosin may bring on light-headedness or low blood pressure. Negotiation
with the prescriber of the antihypertensive regimen is advised to determine
which agent should be lowered or eliminated to allow for the titration of the
prazosin.

The dosing protocol for men was:

1 mg HS × 2 nights
2 mg for 5 nights
4 mg for 7 nights
6 mg for 7 nights
10 mg for 7 nights
15 mg for 7 nights
20 mg maximum at bedtime

Median final bedtime dose was 15.6 mg.

The day dose was: (usually taken about 10 AM to avoid any overlap with
night dose—use cell phone to set up reminder)

Week 2: 1 mg
Weeks 3–4: 2 mg
Weeks 5–6: 5 mg

Women seem to need lower doses, for reasons that have not been fully
explained. For women, the protocol was:

1 mg at bedtime for 2 nights
2 mg for 12 nights
4 mg for 7 nights
6 mg for 7 nights
10 mg maximum at bedtime

Median final bedtime dose was 7 mg

Midmorning dose
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Weeks 2–3: 1 mg
Weeks 4–5: 2 mg

These increases may need to be slowed or modified depending on side
effects. One should not prescribe this protocol and expect the patient to follow
it precisely without consultation along the way. A check-in with the patient is
advised every week or two. To get the most out of prazosin, it is very important
to begin with a discussion about expectations. The person with nightmares
every night and who gets 3 hours of sleep a night is not going to transition to no
nightmares and 7–8 hours of restful, restorative sleep in a week or two. The
process will be gradual and may take weeks or months as the dose is slowly
increased as tolerated. Some patients experience worsening of nightmares after
the first few doses, though this could be due to traumatic triggers coincidentally
occurring at this point rather than a medication effect. The patient should be
prepared for this possibility and urged to keep taking it and (if otherwise
tolerated) progress to the higher doses, at which point usually this problem will
fade. The first sign of actual improvement may be that the nightmares will
become less severe or the time required to recover from them and return to
sleep will shorten. Next, the frequency of nightmares should reduce, though
disturbed awakenings without nightmare recollection may continue even when
patients no longer remember any nightmares. The doses of prazosin should still
be increased as in the protocols, attempting to reach goals of no nightmares or
disturbed awakenings and longer total sleep time. It can be very helpful to give
patients a handout with these instructions or a copy of the Raskind et al. study.1

Some patients may need, and tolerate, doses higher than in the Raskind and
colleagues. protocol. There are case reports in the literature of patients being
raised to 30 and even 45 mg at bedtime safely with good outcome. 11

Since the 2011 PTSD algorithm publication, there is the first placebo-
controlled trial of doxazosin XL as an alternative to prazosin. 12 We had
mentioned an open-label trial suggesting effectiveness, but in this study with
crossover design, eight patients had trials on placebo and on active medication.
Results were positive on one of the two primary outcome measures (the PTSD
Checklist—Military version). Like prazosin, doxazosin is an alpha-1 adrenergic
antagonist, but its half-life is 15–19 hours compared to the 2–3 hours half-life
of prazosin. These properties may render it less prone to hypotensive and other
side effects. Previous studies suggested that doxazosin does not cross the
blood–brain barrier, or does so only minimally. However, the authors provided
evidence that it does have central effects.12 Clinical experience has been
accumulating with doxazosin for PTSD, and some clinicians prefer it over
prazosin because of impressions of better tolerability. Dosing is similar.

Comorbidities and How They Affect the Algorithm
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There is one pertinent new study that may be relevant for patients with
comorbid alcohol use disorder and PTSD. 13 At doses up to 300 mg daily,
topiramate reduced alcohol cravings, alcohol consumption, and also PTSD
symptoms, especially hyperarousal complaints. However, patients should be
warned about the significant risk of symptomatic kidney stones, which is about
2.1%, with the highest rates occurring in patients on 300 mg daily or more or
who have a previous history of kidney stones. 14

Under the heading of women of child-bearing potential, a new large study
confirms that paroxetine deserves the D rating it had from the FDA because of
atrial septal defects. 15 Fluoxetine also turned up as having a similar rate in this
observational study.

Many patients with PTSD report anxiety. Clinicians may diagnose this
anxiety as coming from comorbid anxiety disorders like generalized anxiety
disorder, social anxiety disorder, or panic disorder. Medications with an
evidence base for treating those disorders may therefore be tried. However,
more careful evaluation often reveals that these apparent comorbid anxiety
symptoms are actually coming from the PTSD. The triggers for these anxiety
symptoms may be events that are similar to or remind the patient of previous
traumatic experiences. Often one finds PTSD patients who are on medications
such as benzodiazepines, hydroxyzine, gabapentin, and buspirone. They were
put on these medications to treat anxiety symptoms. But if the symptoms are
coming from PTSD, one may not see significant benefit: none of these has any
important evidence base supporting effectiveness in PTSD.

Considerations for Helping Patients With Initial Insomnia
The discussion in the original paper still holds. Quetiapine, benzodiazepines,
and sedating tricyclics are not recommended. A newer study adds to the reasons
to avoid benzodiazepines: they may reduce the short- and long-term
effectiveness of exposure-mediated psychotherapies commonly used for PTSD.
16

Considerations for First- and Second-Line Pharmacotherapy
Choices if Symptoms Remain Significant After Addressing Sleep
Disturbance
The discussion and recommendations in the original paper still hold. There
have been some new data on mirtazapine usage. There has been one
randomized controlled trial in mostly civilian subjects (N-29) and five open-
label studies, recently summarized in a critical review. 17 The potential
advantages of mirtazapine are that it could be more sedating than SSRIs and it
has low sexual side effects. The disadvantage is the weight gain, and also since
it has alpha-adrenergic stimulating properties it might, like venlafaxine, also not
be beneficial for (or might worsen) hyperarousal symptoms of PTSD. The
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studies to date have not evaluated this. There is also one study of mirtazapine as
an augmentation strategy in 36 civilian patients with PTSD, added to sertraline
(mean dose 120 mg). 18 There was no difference from adding placebo in the
primary outcome measures, and sexual side effects were not reduced. However,
a secondary outcome showed that at 24-week follow-up, 39% of the
mirtazapine patients remitted versus only 11% of those with added placebo. It
seems that mirtazapine should stay where it is as a second-line option and could
be considered to be somewhat promising as an augmentation.

Recommendations for Treatment-Resistant Patients (Node 5a of
the Algorithm)
These, as well, appear reasonably current as written. There was a new placebo-
controlled study of topiramate that was positive. 19 The two previous
randomized trials, from 2007, were not impressive. However, Yeh and
colleagues treated 70 civilian patients in Brazil for 12 weeks and the reduction
on the Clinician-Administered PTSD Scale (CAPS) in the topiramate group
was 58 points versus a 32-point improvement on placebo (p = 0.008). There
was improvement in reexperiencing (which is where we recommended it) and
also in avoidance symptoms. Hence topiramate may be added to the options
for prominent avoidance symptoms though with consideration of the side-
effect risks including kidney stones, mentioned earlier.

Regarding the use of second-generation antipsychotics (SGAs) as
augmentations or monotherapies for PTSD at node 5a, there are some new
studies. Some had thought that the large 2011 VA Cooperative study of
risperidone as adjunctive therapy to SSRIs, discussed in the algorithm
publication, which did not find any benefit on global severity of PTSD, was the
“nail in the coffin” 20 for a major role for SGAs. There was actually a small
effect on hyperarousal, and this is why we listed risperidone as an option for
residual symptoms in this domain. However, a new study of the SGA
quetiapine as monotherapy versus placebo for PTSD appeared in 2016. 21 A
total of 80 subjects were randomized for 12 weeks, and there were positive
results for both hyperarousal and reexperiencing symptoms, and in multiple
other domains of secondary outcomes. Doses could be titrated up to 800 mg
daily, and the mean dose was about 250 mg. Improvement at end point, though
greater than placebo, was modest, and patients were left with significant
residual symptoms and “additional psychopharmacological or
psychotherapeutic interventions would need to be considered.”21 One always
has to wonder, in quetiapine placebo-controlled studies, if the blind was
successful; it might be very easy for patients to guess if they were randomized
to quetiapine because of the strong sedative effects and the appetite stimulation.
Metabolic side effects, though not thoroughly measured in this short-term
study, did seem modest. However, considering benefits and risks, it would seem
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that this study would not justify changing the previous placement of quetiapine
in the algorithm, namely as a third-line option at node 5a, in the list of choices
to consider for patients with residual hyperarousal or reexperiencing symptoms.

There was also a recent small placebo-controlled trial of ziprasidone as an
augmentation of SSRIs in PTSD. 22 After unsatisfactory response to sertraline
or paroxetine, 24 patients were randomized for 8 weeks. About 44% completed
the ziprasidone trial while 64% completed the placebo treatment. There were
no efficacy differences.

In conclusion, SGAs still deserve to be at node 5a as a third-line option
because of their modest effectiveness and significant side effects, compared to
the antidepressants.

Are There Any New Options to Be Considered That Were Not
Reviewed in 2011?
Cannabis and derivatives (e.g., cannabidiol) have received much publicity as
possible treatments for PTSD. It is one of more than 50 indications for
“medical marijuana” that are approved by various State governments. Cannabis
is legal in 36 states and 10 states allow recreational use, but there is no
regulation of the quality or purity of these products. Patients are vocal in
reporting that they feel more relaxed or may sleep better after taking these
products. Many report that it is the only thing that is reliably helpful for their
sleep and anxiety symptoms, compared with what we prescribe. Notably,
nicotine users say the similar things: it is their coping strategy of choice for just
about every stress, or even their “only pleasure in life.” Others say the same
things about benzodiazepines. So, here is a rhetorical question: What do these
substances have in common? What PTSD patients do not seem to appreciate is
that after the relaxation wears off, they need it again and again, and overall the
course of their PTSD seems adversely effected, especially anger management,
according to limited evidence that is available. 23 More research is needed.

Transcranial magnetic stimulation (TMS) has received considerable interest
as a treatment for PTSD. A meta-analysis of nine studies found an impressive
effect size of −0.88 on reducing PTSD symptoms using high-frequency
application of the magnet over the right dorsolateral prefrontal cortex. 24 More
recent TMS work has focused on the theta-burst technique (iTMS) that delivers
intensive pulses for 3 minutes over 10 days rather than the 37 minutes over 6
weeks in the standard TMS protocol, but iTMS is hard to deliver accurately to
the desired areas. 25 A recent study with iTMS in 50 PTSD subjects found no
statistical improvement versus sham at 2 weeks, though the difference appeared
clinically meaningful. 26 One-month (unblinded) outcomes were better, with
effect size on improvement in social and occupational functioning reaching
0.93. TMS delivered by evolving devices and techniques is among the most
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promising new treatments for PTSD, but further studies are needed before
enough is known to propose it as a standard recommendation.
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Abstract: A previous algorithm for the pharmacological treatment of obsessive-
compulsive disorder was published in 2012. Developments over the past 7 years
suggest an update is needed. The authors conducted searches in PubMed, focusing
on new studies and reviews since 2012 that would support or change previous
recommendations. We identified exceptions to the main algorithm, including
pregnant women and women of child-bearing potential, the elderly, and patients
with common medical and psychiatric co-morbidities. Selective serotonin reuptake
inhibitors (SSRIs) are still first-line. An adequate trial requires a period at typical
antidepressant doses and dose adjustments guided by a plasma level to evaluate
for poor adherence or ultra-rapid metabolism. If the response is inadequate,
consider a trial of another SSRI this time possibly taken to a very high dose.
Clomipramine could be an alternative. If the response to the second trial remains
inadequate, the next recommendation is to augment with aripiprazole or
risperidone. Alternatively, augmentation with novel agents could be selected,
including glutamatergic (memantine, riluzole, topiramate, n-acetylcysteine,
lamotrigine), serotonergic (ondansetron), and anti-inflammatory (minocycline,
celecoxib) agents. A third option could be transcranial magnetic stimulation.
Lastly, after several of these trials, deep brain stimulation and cingulotomy have
evidence for a role in the most treatment-refractory patients.

INTRODUCTION
Obsessive-compulsive disorder (OCD) is a common, chronic neuropsychiatric
disorder that causes significant psychosocial impairment (Fineberg et al.,
2015 ). It is characterized by recurrent and persistent obsessions and/or
compulsions that the individual feels driven to perform (American Psychiatric
Association, 2013 ). OCD equally affects males and females and has a
lifetime prevalence of 1.6% worldwide (Stein et al., 2012 ). Seeking treatment
is often delayed (Stein et al., 2012 ), and is associated with a poorer outcome,
whereas effective pharmacological treatment improves quality of life
(Fineberg et al., 2015 ).

Treatments for OCD include cognitive-behavioral therapy (which may be
first-line especially for patients with prominent compulsive behaviors),
medication, and their combination (Foa et al., 2005 ). Selective serotonin
reuptake inhibitors (SSRIs) are considered the first-line pharmacological
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treatment for patients with OCD, but these medications are effective in only
40–60% of patients (Stein et al., 2012 ). Evidence-informed
psychopharmacology algorithms can guide clinicians in choosing appropriate
medication options beyond the first-line options for OCD (Burchi et al., 2018
). In this article, we present an updated version of a previously published
OCD algorithm to which one of the authors (DNO) contributed (Stein et al.,
2012 ).

Since 1995 the Psychopharmacology Algorithm Project at the Harvard
South Shore Program (PAPHSS) has been creating evidence-informed
treatment algorithms. Eight peer-reviewed PAPHSS algorithms have been
published and can also be accessed through a publicly available website
(www.psychopharm.mobi ).

The PAPHSS algorithms focus on psychopharmacological treatment, but
psychotherapeutic and other non-pharmacological treatments for OCD are
important. Family counseling or cognitive behavioral therapy incorporating
exposure and response prevention could be first-line or integrated with
pharmacotherapy at any point (Burchi et al., 2018 ; Heyman et al., 2006 ). If
and when medication is considered desirable, this algorithm is meant to
suggest the best supported and safest options for the first and subsequent
medication trials, taking into consideration the common psychiatric and
medical comorbidities that might alter the selection process.

METHODS
The methods used in developing new and revised PAPHSS algorithms have
been described previously (Abejuela and Osser, 2016 ; Ansari and Osser,
2010 ; Bajor et al., 2011 ; Giakoumatos and Osser, 2019 ; Hamoda and Osser,
2008 ; Mohammad and Osser, 2014 ; Osser and Dunlop, 2010 ; Osser et al.,
2013 ).

In brief, the authors conducted literature searches using PubMed with key
words obsessive-compulsive disorder, algorithm, management, and
psychopharmacology, focusing on new randomized controlled trials (RCTs),
reviews, meta-analyses, and other guidelines published since the last OCD
algorithm to which current authors contributed (Stein et al., 2012 ).

The authors considered efficacy, tolerability, and safety as the main factors
for determining the order of recommended pharmacological treatments. All
recommendations to retain or change the previously published algorithm were
based on the body of evidence reviewed and conclusions agreed upon by the
three authors. The peer review process that follows submission of the article
also adds validation to the recommendations in this and other PAPHSS
algorithms. If the interpretations of the pertinent evidence, and subsequent
recommendations, are plausible to reviewers, then they are retained. When
differences of opinion occur, the authors make modifications to achieve
consensus with the reviewers or examine the relevant evidence further in
order to present additional support for their interpretation.

http://www.psychopharm.mobi/
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While the algorithm is intended to provide flexible decision-making
guidance based on the evidence, clinicians must also consider the unique
aspects of each patient’s case.

RESULTS

Flow chart for the algorithm
An overview of the algorithm appears in Fig. 1 . Each “node” represents a
clinical scenario where a treatment choice must be made. The steps in the
algorithm progress through initial treatments at the beginning to highly
treatment-resistant scenarios at the end. The evidence and reasoning that
support the recommendations at each node will be presented below.
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Figure 1. Flow chart for the algorithm for pharmacotherapy of OCD.

Node 1: Diagnosis of OCD
The treatment recommendations of this algorithm apply only to patients that
have been diagnosed with OCD based on the American Psychiatric
Association Diagnostic and Statistical Manual of Mental Disorders, edition 5
(DSM-5) criteria (American Psychiatric Association, 1994 ). These criteria
have undergone only very minor changes since the DSM-IV criteria
(American Psychiatric Association, 1994 ) that were in use from 1994 to 2013
when the great majority of psychopharmacology studies of OCD were
conducted. The changes mostly clarify previous texts and reorganize where
the disorder is found in the manual. It is reasonable to consider the results of
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studies utilizing the older criteria to apply to patients meeting the present
criteria.

Once a diagnosis has been made based on DSM-5 criteria, it is also
important to consider any co-occurring psychiatric or medical diagnoses or
other circumstances that may be particularly important, such as bipolar
disorder and women of childbearing potential. Table 1 provides a brief
summary of how these comorbidities and other considerations would modify
the basic algorithm.

Table 1 | Comorbidity and Other Features in Obsessive Compulsive
Disorder and How They Affect the Algorithm

Comorbidity
and other
circumstances

Considerations Recommendations

Cardiac
arrhythmias

TCAs may cause cardiac arrhythmias
due to their effects on cardiac
sodium and potassium channels
(Thanacoody and Thomas, 2005 ).

Try SSRIs before TCAs
(clomipramine).

EKG monitoring of TCA-treated
patients is a more accurate way to
detect cardiac toxicity than plasma
level monitoring.

Sertraline appears to be safe in
patients at risk of arrhythmia
following myocardial infarction
(Glassman et al., 2002 ).

We do not recommend citalopram 
escitalopram because of concerns
about QTc prolongation (Beach et
al., 2013 ; Bird et al., 2014 ).

Gastrointestinal
bleeding

SSRIs increase hemorrhage risk.
Gastrointestinal bleeding can be
increased 9-fold by SSRIs combined
with NSAIDS (Anglin et al., 2014 ;
Paton and Ferrier, 2005 ).

Adding proton pump inhibitors su
as omeprazole decreases the risk to
only slightly above controls not on
SSRIs (Paton and Ferrier, 2005 ).
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Comorbidity
and other
circumstances

Considerations Recommendations

Older adults
(greater than 65
years of age)

SSRIs may increase risk of bleeding;
however, in a Cochrane metaanalysis
of post-stroke patients, bleeding risk
was non-significant (Mead et al.,
2013 ).

SSRIs are associated with higher
rates of hyponatremia secondary to
SIADH in older adults (De Picker et
al., 2014 ). SSRIs, TCAs, and other
antidepressant classes have been
associated with increased risk of
falls, particularly in frail older
women (Naples et al., 2016 ).

Consider side effect profiles of
antidepressant medications prior to
initiation or titration in elderly
adults.

In patients with intolerable
hyponatremia secondary to SSRI
use, consider mirtazapine (De Pick
et al., 2014 ).

Escitalopram has fewer drug
interactions than fluoxetine or
fluvoxamine and less QTc
prolongation than citalopram, so it
might be considered but QTc shou
be monitored as the dose goes
higher.
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Comorbidity
and other
circumstances

Considerations Recommendations

Women of child-
bearing potential
and pregnant
women

Severity of OCD is mostly
unchanged in pregnancy and
postpartum.

Predictors of severity of OCD
included younger age at delivery and
delivery by C-section (House et al.,
2016 ), suggesting that increased
surveillance during pregnancy and
postpartum may be indicated.

There were no differences in
neonatal outcomes including birth
weight, birth length, estimated
gestational age at delivery, or NICU
admissions between patients with
OCD and those without OCD, and
severity of OCD in women who were
adequately treated with
pharmacotherapy, suggesting that
neither disease nor treatment of OCD
during pregnancy pose a direct risk
to the neonate (House et al., 2016 ).

Alternatively, late exposure to SSRIs
(after 20th week of pregnancy) has
been associated with increased risk
of prematurity, low body weight,
neonatal complications (Addis and
Koren, 2000 ) and persistent
pulmonary hypertension of the
newborn in other studies (Kieler et
al., 2012 ). Some of these could be
due to confounding by indication.

The risk to the newborn of matern
treatment may be out-weighed by 
impact of uncontrolled OCD
symptoms on the patient (House e
al., 2016 ). Avoid paroxetine (D
rating due to atrial septal defect ris
(Reefhuis et al., 2015 ). If the patie
is already on paroxetine, consider
risks involved with switching.

Consider CBT.

Treatment choices are a
collaborative decision with the
patient.
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Comorbidity
and other
circumstances

Considerations Recommendations

Bipolar disorder Antidepressants may shift euthymic
patients with bipolar disorder toward
a manic phase (Sahraian et al., 2017
).

CBT and psychoeducation are
strongly recommended as a
necessary part of treatment.

Among antidepressants, tricyclics
(clomipramine) should particularly
be avoided because of higher man
switch rates (Pacchiarotti et al., 20
). If other antidepressants such as
SSRIs are used, they should be
added to a mood stabilizer. Even
then, their use is associated with a
significant increase in [hypo]mani
switches on one-year followup
(McGirr et al., 2016 ). Of perhaps
greater concern, if the bipolar
disorder is rapid cycling, adding a
antidepressant triples the rate of
recurrent depressions compared w
not starting one, according to the
STEP-BD study (El-Mallakh et al
2015 ).

Memantine 20 mg/day showed
promise as an effective adjunctive
agent in reducing OCD symptoms
manic patients with bipolar I
disorder (Sahraian et al., 2017 ).
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Comorbidity
and other
circumstances

Considerations Recommendations

Schizophrenia Obsessive-compulsive symptoms
(OCS) occur in the course of many
patients with schizophrenia
(Schirmbeck et al., 2019 ) and also
can be a new-onset side effect of
second generation antipsychotics
(SGAs) in these patients, most often
with clozapine, due to mechanisms
that are unclear (Grillault Laroche
and Gaillard, 2016 ). In addition,
some patients with OCD have
psychotic symptoms (Cederlof et al.,
2015 ) and such patients may be at
risk for developing schizophrenia
(Meier et al., 2014 ). Schizotypal
personality, a condition genetically
linked to schizophrenia, can present
with OCS as well (De Haan, 2015 ).

CBT and psychoeducation are
strongly recommended as a
necessary part of treatment if the
patient has the capacity to
cognitively process and cooperate
with the procedures. Use of SSRI
antidepressants added to the
antipsychotic for these symptoms 
reasonable if there is no history of
mania (as in schizoaffective
disorder). If there is a mania histor
review the suggestions for bipolar
related disorders. For treating OCS
due to clozapine, first check a
plasma level (Meyer, 2019 ). If it i
above usual therapeutic levels,
consider lowering the dose to see i
the OCS are dose-related and the
antipsychotic benefits can be
retained. Next, consider treating w
sertraline which has the least drug
interactions and would be preferre
over fluvoxamine (especially),
fluoxetine, and paroxetine. When
adding an SSRI to other SGAs, oth
interactions may need to be
considered.

Node 2: Start with an SSRI (fluoxetine, fluvoxamine, sertraline)
After making the diagnosis of OCD based on DSM-5 criteria and considering
the comorbidities and conditions in Table 1 that might change the basic
algorithm, the next step is to initiate a trial of an SSRI (fluoxetine,
fluvoxamine, or sertraline) for 8–12 weeks. All three of these options are U.S.
Food and Drug Administration (FDA) approved for OCD and are considered
first-line. There have been multiple large multi-center studies of each and the
details of those studies have been reviewed elsewhere and need not be
repeated here (Fineberg and Gale, 2005 ; Fineberg et al., 2015 ). However, a
few comments pertinent to their first-line selection follow.

Fluoxetine has been found effective in at least some studies at 20, 40, and
60 mg daily at 12–13 week end points, but with greater effectiveness with
increasing dose (Tollefson et al., 1994 ). We will have more to say on this
later.

Fluvoxamine (100–300 mg/day) is effective. In one study at a mean dose of
271 mg, 63% of the fluvoxamine CR group versus 46% of the placebo group
were responders (defined as a Yale-Brown Obsessive-Compulsive Symptoms
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score (YBOCS) decrease of ≥ 25%). Fluvoxamine was the first SSRI
approved for OCD in the United States. As a result, it is often thought of as a
better medication for treating OCD than other SSRIs, but there is no evidence
to suggest it is any more effective. Fluvoxamine has significant drug
interactions through its inhibition of Cytochrome CYP 1A2, 2C9, C219, and
3A4 metabolizing enzymes that are important to consider (Oesterheld, 1999 ).

Sertraline was tested in an RCT (50 mg, 100 mg, 200 mg) and all doses
were equally effective for OCD symptoms (Greist et al., 1995 ). In the
double-blind phase of a long term 80-week trial (n = 223), sertraline was
more effective than placebo in preventing: dropout due to relapse or
insufficient clinical response (9% versus 24%, respectively) and acute
exacerbation of symptoms (12% versus 35%) (Koran et al., 2002 ). Ninan et
al. (2006) studied non-responders after 16 weeks of receiving sertraline 50–
200 mg/day. They were randomized to receive an additional 12 weeks of
high-dose sertraline (250–400 mg/day) or continue on 200 mg daily.
Responder rates (defined as a decrease in YBOCS score of ≥ 25% and a
Clinical Global Impression of Improvement (CGI-I) rating ≤ 3) were
numerically higher for the high-dose sertraline group versus the 200 mg/day
group (52% vs. 34%), although this was not statistically significant (Ninan et
al., 2006 ).

Paroxetine is also FDA-approved for the treatment of OCD but is not
recommended as a first-line treatment option due having more side effects
than the others. It causes more weight gain (Fava et al., 2000 ; Uguz et al.,
2015 ), sedation, and constipation (Marks et al., 2008 ). It also has strong
drug-drug interactions due to inhibition at cytochrome P450 2D6. It is
particularly prone to produce discontinuation symptoms if stopped abruptly or
doses are missed (Marks et al., 2008 ). Paroxetine is the only SSRI with a
category D rating in pregnancy (see Table 1 ).

Citalopram and escitalopram are not FDA-approved but they are effective
for OCD (Montgomery et al., 2001 ; Stein et al., 2007 ). Citalopram can cause
QTc prolongation with doses of 40 mg and above (Beach et al., 2013 ), and
escitalopram causes moderate dose-dependent QTc prolongation at approved
doses (Bird et al., 2014 ) (see reference 2). Above the maximum dose of 20
mg/day, QTc was prolonged more than the control moxifloxacin. Therefore,
we prefer to avoid citalopram and escitalopram because higher doses are often
needed.

In summary, the first SSRI trial could be either sertraline, fluoxetine, or
fluvoxamine. Unfortunately, SSRIs do have many side effects and these need
to be discussed with patients. Perhaps the most disturbing are the sexual side
effects and these usually do not diminish over time (Serretti and Chiesa, 2009
). Some medical considerations related to these side effects are presented in
Table 1 .

Considering these side effects, it is recommended to carefully evaluate
whether improvement on an SSRI was medication-related and not due to
other reasons. As noted above, placebo response rates can be as high as 46%.
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This can be accomplished by trials off the medication when patients are well
and have supports in place.

As noted, some evidence suggests that higher doses (and for a longer time)
than usually used for depression may be necessary for maximum results
(Bloch et al., 2010 ; Ninan et al., 2006 ; Pampaloni et al., 2010 ). However,
over 20 years ago, the Expert Consensus Panel for OCD recommended that
patients be treated with moderate doses at first and only increased to high
doses after a period of assessment at regular doses (March, 1997 ). This still
seems reasonable. The informative fixed-dose study by Tollefson et al. (1994)
showed very little difference in benefit in the first three weeks of treatment
with fluoxetine at any dose (20 mg, 40 mg, or 60 mg) or placebo in mean
YBOCS total score (Tollefson et al., 1994 ). At 5 weeks, all the doses start
separating from placebo. Then, there appears to be a decision point at about
week 7, when the fluoxetine 60 mg dose begins separating slightly from the
40 mg dose. It therefore seems reasonable to recommend that, to minimize
unnecessary dose escalation and associated increased side effects, clinicians
wait a minimum of 7 weeks before increasing beyond the moderate dose, if
the response is inadequate.

There may be three possible outcomes as one proceeds with the moderate
dose of the selected SSRI; an adequate response, a partial but inadequate
response, or no response. If there is an adequate response, continue with
maintenance treatment for at least 1–2 years and then consider tapering to
evaluate if the improvement was a placebo effect. Earlier drug discontinuation
can be followed by a high likelihood of symptom recurrence (Ravizza et al.,
1996 ). If there is a partial but inadequate response, or no response, the next
step is to get a plasma SSRI level to check for nonadherence or rapid
metabolizers. This adds “precision medicine” to the case, checking to see if
the medication is bioavailable, and it could also help explain problematic side
effects (Grunder, 2018 ). If the plasma level is zero, the patient is most likely
non-adherent, so this should be discussed with the patient to see if the
problem can be corrected. If adherence appears satisfactory but the plasma
level is low, the patient may be a rapid metabolizer of that SSRI. Seven
percent of Caucasians and 3% of other ethnicities can be ultrarapid
metabolizers of some SSRIs (Bertilsson et al., 1993 ). Genetic testing could
confirm this. The testing could then indicate which SSRI would be
metabolized normally (Brandl et al., 2014 ). SSRIs do not have therapeutic
levels for treating OCD (Koran et al., 1996 ) but the laboratory will provide
the usual range of levels associated with a given dose.

Once adherence is confirmed, the next step is to increase the dose (if
tolerated) to the maximum FDA-recommended dose for OCD (e.g., fluoxetine
80 mg, fluvoxamine 300 mg, or sertraline 200 mg daily) for 8–12 weeks and
recheck the plasma SSRI level. A meta-analysis showed that patients obtain
only a 9 or 7% greater decline in OCD symptoms on high-dose SSRI
compared to low and medium dose SSRI treatment, respectively (Bloch et al.,
2010 ). Therefore, expectations for the results of this increase should be
realistic and weighed against any possible associated additional harms.
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Are there other antidepressants that could be considered for initial
treatment of OCD?

Bupropion, trazodone, venlafaxine, and duloxetine have received study in
OCD but the evidence is not convincing for priority in the algorithm
(Balachander et al., 2019 ; Denys et al., 2003 ; Phelps and Cates, 2005 ; Pigott
et al., 1992 ; Sansone and Sansone, 2011 ; Vulink et al., 2005 ).

Mirtazapine is a dual neurotransmitter action agent that has the benefit of
fewer sexual side effects than SSRIs and SNRIs, and its sedative effects could
be useful for anxiety and insomnia. There is one small study of 30
participants who received open-label high-dose mirtazapine 60 mg daily for
12 weeks. It suggested that mirtazapine may be superior to placebo in treating
OCD, but the study needs replication (Koran et al., 2005 ). Of perhaps greater
interest regarding mirtazapine, there is a single-blind study of 49 OCD
patients (never previously treated) comparing initiating them on citalopram
40–80 mg/day plus mirtazapine 15–30 mg/day versus citalopram plus placebo
(Pallanti et al., 2004 ). Raters were not blind to the treatment group,
undermining confidence in the findings, but over the first 4 weeks the results
with the combined treatment were significantly better (p < 0.001) on YBOC
scores. However, by 12 weeks there was no significant difference. It appeared
that mirtazapine accelerated the response to the SSRI, though it did not
ultimately produce a greater response. Accelerating response would be highly
desirable given the discussions above about how long it takes for the SSRIs to
achieve their maximum effects. However, it could come at the cost of
mirtazapine side effects like weight gain – unless the mirtazapine could be
removed after the acceleration and the OCD results maintained. It seems that
these findings should be replicated in an appropriately-designed double-blind
placebo-controlled study before it should become routine practice to add
mirtazapine (Schule and Laakmann, 2005 ). However, it may be reasonable to
explain this option to patients and the evidence behind it, and give it
consideration.

Node 3: Try another SSRI (preferable) or clomipramine
If the patient fails to achieve an adequate improvement on the first SSRI trial,
the next recommendation is to try another SSRI from the three first-line
options, or consider the tricyclic clomipramine. Clomipramine is effective for
OCD and was the first medication approved by the FDA for OCD in the
United States (Thoren et al., 1980 ). Some meta-analyses have concluded that
clomipramine has slightly greater efficacy than the SSRIs, but direct
comparisons have found no differences (Fineberg and Gale, 2005 ; Stein et
al., 2012 ). Moreover, early studies with clomipramine may have employed
particularly medication-responsive subjects (Fineberg and Gale, 2005 ).
Mostly in Europe, clomipramine has also been used IV to produce a faster
response (Koran et al., 1994 ). Since clomipramine has many more side
effects than SSRIs especially seizures, cardiotoxicity, weight gain,
anticholinergic effects, particularly strong sexual dysfunction, and overdose
lethality, the general preference is to try another SSRI for the second trial.
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Controlled studies, however, have not been done to evaluate whether patients
who failed one adequate SSRI trial would respond to a second SSRI trial
versus other medication options like augmentation strategies. The Expert
Consensus group estimated a 40% likelihood of a significant response to a
second SSRI trial (March, 1997 ). Notably, other disorders that can be treated
with SSRIs such as major depression can respond to a different SSRI after
failure on a first (Rush et al., 2006 ). SSRIs differ somewhat in their
neurotransmitter-based activities. Furthermore, the side effects for patients are
probably greater when adding the most-studied augmenting medications
(second generation antipsychotics), compared with trying a different SSRI.

As in the first SSRI trial, there are three potential outcomes; an adequate
response in which the maintenance dose would be continued, a partial but
inadequate response, or no response. Again, plasma levels should be checked
for nonadherence and rapid metabolizers. Once adherence is confirmed, the
dose should then be increased if tolerated, to the maximum recommended
dose. However, node 3 differs from node 2 in that if the response is
inadequate or there is no response, and the plasma level has been adjusted to
typical levels, consideration could be given for pushing the dose of the second
SSRI beyond that recommended in the manufacturer’s package insert. This
suggestion is based on limited evidence. As described earlier, Ninan et al.
(2006) found that among acute phase non-responders, continuation treatment
with high-dose (250–400 mg) sertraline sometimes gave greater and more
rapid improvement in OCD symptoms compared to continuing the maximal-
labeled dose of sertraline (200 mg). This suggests that some patients who do
not respond with doses up to 200 mg/day of sertraline may benefit from
higher doses. However, these patients did not have baseline sertraline plasma
levels before the dose increases. In this algorithm, this would have occurred,
and dose adjustments made. It is unclear if the benefits seen in Ninan et al.
(2006) could occur in patients raised to above normal plasma levels, and it is
unclear if the side effect burden would be increased in such cases. However, if
typical levels have been well tolerated, it seems reasonable to consider a dose
increase as in Ninan et al. (2006) . There were, in fact, somewhat higher rates
of tremor and agitation seen on the higher doses. In the next step in the
algorithm (node 4) the recommendation is to augment with SGAs, which have
significant side effect profiles and, often, marginal benefits. Therefore, it may
be a safer and possibly effective option for some patients to try an SSRI dose
above the FDA maximum.

Other antidepressant options to consider for node 3:
Venlafaxine was mentioned earlier and has evidence of comparable

effectiveness to a second SSRI. However, it has more side effects including
hypertension especially at high doses, higher overdose lethality risk, and
greater gastrointestinal problems (Giakoumatos and Osser, 2019 ).

Node 4: Augment the SSRI with a second-generation
antipsychotic
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If there is no or a partial but inadequate response to the second SSRI, options
could include a third SSRI or clomipramine, or an augmentation strategy. The
latter have received much more study and there are some positive findings.
Among the augmentations, the most evidence has accumulated with SGAs,
and, of those, the results favor choosing aripiprazole or risperidone.
Antipsychotic augmentation has been associated with significant
improvement in approximately one third of patients (Diniz et al., 2011 ).
Other augmentations and treatment strategies are discussed in nodes 5 and 6,
and prescribers should look over those options as well before making a
decision at this point since they may appear better suited to the individual
patient.

Risperidone (0.5 mg/day) and aripiprazole (10 mg/day or possibly lower)
have the most evidence of short-term benefit (Veale et al., 2014 ). In this
meta-analysis, there were 5 small studies involving low-dose risperidone,
with a total of 77 participants receiving risperidone and 89 participants
receiving placebo. The risperidone group had a 3.9-point reduction in overall
mean YBOCS score, which was statistically significant compared to the
placebo. The number needed to treat (NNT) for significant improvement was
4.65. There were 2 aripiprazole trials including a total of 41 participants on
aripiprazole and 38 on placebo. There was a 6.3-point improvement on
YBOCS outcome scores between the aripiprazole group and placebo, which
was statistically and clinically significant. Of note, 50% of participants on the
SGAs had a greater than 10% increase in body mass index (BMI) compared
to 15.2% with an elevated BMI in the SSRI plus placebo group. The SGA
group also had a higher fasting blood sugar. These risks should be taken into
consideration and discussed with the patient before choosing an SGA as an
augmentation strategy. Notably, the benefits from the augmentation seemed to
plateau at 4 weeks and there was no further improvement after that.
Therefore, if aripiprazole or risperidone are used for treatment-resistant OCD,
they should be trialed for no longer than 4 weeks (and without other
interventions) to determine effectiveness. If a patient is determined to be a
responder at 4 weeks, then another discussion should be had regarding the
possible long-term risks and need for regular monitoring of weight, blood
sugar, and lipid profile.

There is also one single-blind head-to-head comparison of risperidone
versus aripiprazole which found a greater response rate for risperidone.
Participants were placed on high doses of either sertraline, fluoxetine, or
paroxetine for 12 weeks, and those who did not achieve an improvement of ≥
35% on the YBOCS were considered refractory and augmented for an
additional 8 weeks with aripiprazole 15 mg/day or risperidone 3 mg/day
(Selvi et al., 2011 ). It was found that YBOCS scores for both risperidone and
aripiprazole significantly declined over the 8 weeks, but risperidone showed a
significantly greater response rate of ≥ 35% on the YBOCS (72.2%, 13
patients) compared to aripiprazole (50%, 8 patients). However, risperidone
has a more severe long-term side effect profile in terms of weight gain,
sedation, extrapyramidal effects and problems associated with
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hyperprolactinemia including amenorrhea and sexual dysfunction (Veale et
al., 2014 ).

Of note, most of these SGA trials only last for 8–12 weeks, but when
deciding on a medication regimen, it should be taken into consideration that
OCD has a chronic relapsing and remitting pattern. One long-term open-label
study did not support the effectiveness of SGA augmentation of SSRIs for
treatment-resistant OCD. SSRI non-responders who required atypical
antipsychotic augmentation had significantly higher total YBOCS scores both
at initial assessment and after one year of treatment (initial assessment = 29.3
± 9.9, after 1 year = 19.3 ± 6.8) compared to SSRI responders (at initial
assessment = 25.8 ± 11.4, after 1 year = 13.7 ± 4.6) (Matsunaga et al., 2009 ).
Moreover, the SSRI + atypical antipsychotic group had significantly more
side effects.

Veale et al. (2014) found no evidence for the effectiveness of quetiapine or
olanzapine (Veale et al., 2014 ). In one study, quetiapine as an augmentation
of an SSRI was actually less effective than placebo (Diniz et al., 2011 ).
Notably, in the same study, clomipramine as an augmenter was not different
from adding placebo. Some clinicians report from experience that combining
an SSRI and clomipramine is an effective augmentation strategy, but the
evidence does not support that impression. Haloperidol has some evidence of
efficacy as an augmenter; however, it is not recommended due to increased
risk of long-term adverse effects with the use of first-generation
antipsychotics including tardive dyskinesia (Veale et al., 2014 ).

Node 5: Novel agents
If there is still an inadequate response, augmentation with novel agents can be
considered. As noted in node 4, they might be preferred over the
recommended SGAs if the side effects of the SGAs would be unacceptable.

The benefit from some of these novel agents, including memantine,
riluzole, topiramate, n-acetylcysteine, lamotrigine and ketamine, theoretically
occurs via modulation of glutamatergic pathways. Of these, memantine seems
particularly promising based on a small amount of evidence. In one RCT,
participants with a YBOCS score of 21 or higher were started on fluvoxamine
100–200 mg/day for 8 weeks, and randomly assigned to also receive
memantine 20 mg/day (n = 19) or placebo (n = 19). By the end of the trial
89% of the memantine group compared to 32% of the placebo group achieved
remission (YBOCS score ≤ 16) (Ghaleiha et al., 2013 ). Side effects were not
different between the two groups. Another RCT (n = 29) demonstrated that,
compare to patients with adjuvant placebo, patients who received adjuvant
memantine 5–10 mg/day in addition to standard SSRI or clomipramine
medication, improved significantly after 12 weeks and were more likely to
achieve a full response (35% or more in Y-BOCS reduction) and show a
decline in CGI severity over time. It was also found that adjuvant memantine
not only affects overall response rate, but also may accelerate monotherapy
response rate with a standard SSRI or clomipramine (Haghighi et al., 2013 ).
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Riluzole is a glutamate-blocking agent approved for the treatment of
symptoms of amyotrophic lateral sclerosis. An 8-week RCT (n = 50)
investigated adding adjuvant riluzole 50 mg twice daily or placebo to
fluvoxamine 200 mg/day in patients with moderate to severe OCD. Thirteen
patients in the riluzole group achieved remission (YBOCS score ≤ 16), versus
5 patients in the placebo group, which was significantly different
(Emamzadehfard et al., 2016 ).

Topiramate 50–400 mg/day (mean dose 177.8 mg/day) is another inhibitor
of glutamatergic function that has been studied in OCD. When added as an
adjuvant to participants’ stable SSRI doses, it was shown to significantly
reduce compulsion scores on the YBOCS by 5.38 points (versus 0.6 points in
the placebo group), but not obsessions or total YBOCS scores (Berlin et al.,
2011 ). However, 28% of 18 subjects receiving topiramate discontinued due
to adverse effects.

N-acetylcysteine (NAC) 2000 mg/day is also a glutamate-inhibiting agent
that has been studied as an augmenter. NAC or placebo were added to
fluvoxamine 200 mg/day in a 10-week double-blind RCT (n = 22 participants
in each group). NAC significantly reduced YBOCS total scores and the
obsession subscale compared to the control group (Paydary et al., 2016 ).

Another trial investigated augmentation with lamotrigine 100 mg/ day or
placebo in 33 subjects with persistent OCD symptoms despite an adequate
trial on an SSRI for at least 12 weeks. In this 16-week double-blind placebo-
controlled trial, significant improvement was achieved on the YBOCS
obsession, compulsion, total scores, as well as CGI scores of the lamotrigine
group in comparison to the placebo group at the end of the study (Bruno et al.,
2012 ). Thirty-five percent of the lamotrigine group had a reduction of 35% or
greater in YBOCS total score, corresponding to a full response, while none of
the patients in the placebo group met response criteria of even 25%
improvement in YBOCS total score. Lamotrigine was well-tolerated in this
trial. Another 12-week study of lamotrigine by Khalkhali et al. (2016) found
that SSRI-resistant patients who received adjuvant lamotrigine 100 mg/day to
their SSRI (n = 26) had a significant reduction in obsessive and compulsive
symptoms on the YBOCS total score and subscores compared to SSRI +
placebo (n = 27) (Khalkhali et al., 2016 ).

Ketamine infusions (0.5 mg/kg over 40 min) were compared with saline
infusions in 15 patients with OCD (Rodriguez et al., 2013 ). In further support
of the proposed importance of glutamate mechanisms in OCD, the ketamine
subjects had a significant rapid reduction in obsessions mid-infusion, 230 min
post-infusion, and 1-week post-infusion. Fifty percent of the ketamine group
(n = 8) met treatment response criteria (≥ 35% reduction in YBOCS score) at
1-week post-infusion versus 0% of the placebo group (n = 7), suggesting
ketamine’s effects on OCD symptoms can last at least a week (Rodriguez et
al., 2013 ). The most common side effects included increases in blood
pressure and pulse, and dissociative symptoms during the ketamine infusion.
We mention ketamine because of current interest in this product, but much
more research is needed before it should be used routinely for OCD.
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Other novel agents may reduce OCD symptoms by different mechanisms.
Ondansetron is a serotonin-3 receptor antagonist used to treat nausea. Patients
with OCD symptoms receiving fluoxetine 20 mg/day were augmented with
ondansetron 4 mg/day or placebo in an 8-week trial. Patients treated with
ondansetron had significantly lower YBOCS scores at weeks 2 and 8
compared to placebo (Soltani et al., 2010 ). Another 8-week trial (n = 44)
involved augmentation of fluvoxamine 100–200 mg/day with either
ondansetron 4 mg twice daily or placebo over 8 weeks. It was found that the
ondansetron group showed a significant reduction in YBOCS total score from
week 4 and thereafter compared to the placebo, such that at the end of the
trial, 14 (64%) patients in the ondansetron group versus 6 (27%) patients in
the placebo group achieved remission (YBOCS score ≤ 16) (Heidari et al.,
2014 ).

Agents that reduce neuroinflammation may also serve as effective
augmenters for patients with OCD. In one 10-week trial of augmentation of
fluvoxamine 100–200 mg/day with minocycline 100 mg twice daily versus
augmentation with placebo (n = 47 in each group), it was found that the
minocycline group had a significantly lower YBOCS total scores compared to
the placebo group at the end of the trial. The minocycline group also achieved
higher remission, partial, and complete response rates compared to placebo at
the end of the trial. Furthermore, there was a significantly shorter period of
time needed in the minocycline group than the placebo group for a partial
response to be achieved (Esalatmanesh et al., 2016 ).

In an 8-week trial investigating the anti-inflammatory agent celecoxib as an
adjunctive treatment of OCD, 27 patients were placed on fluoxetine 20
mg/day plus celecoxib 200 mg twice daily, and 25 patients were placed on
fluoxetine 20 mg/day plus placebo. It was found that patients in the celecoxib
group had significantly lower YBOCS scores at the end of the study
compared to placebo. Both groups showed a decline in mean YBOCS scores
during the trial, but the celecoxib group started to decline sooner (by week 2)
versus the placebo group (week 4) (Sayyah et al., 2011 ).

These experimental agents are placed after the SGAs in this algorithm due
to the limited amount of evidence on each agent. However, they do show
some positive benefit and one could debate whether they should be offered as
a group at node 4. It is reasonable to present these options at the same time as
antipsychotics, as most of the novel agents, except for ketamine and maybe
topiramate, have fewer side effects compared to SGAs.

Node 6: Non-invasive device based therapy
If SGAs and any novel agents selected are not effective, the next step to
consider is transcranial magnetic stimulation (rTMS). It is also reasonable to
offer this treatment option at the same time as the novel agents to patients
who might prefer this somatic therapy compared to taking another
medication. rTMS has received many studies. A recent meta-analysis
evaluated 15 RCTs with sham control as adjunctive treatment for OCD. Most
of the trials targeted the dorsolateral prefrontal cortex. Active TMS was found
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to be significantly more effective than sham, but had questionable clinical
meaningfulness due to the small effect size (2.94-point difference on YBOCS
between groups) (Trevizol et al., 2016 ). However, media reports of
interesting new data submitted to the FDA by the Brainsway “Deep” TMS
System involving a study of 100 patients suggested that 38% responded with
30% reduction of YBOCS scores compared to an 11% response rate on sham.
The FDA approved the device in 2018. The procedure is to apply the magnet
for 25 min, 5 days a week for 6 weeks. The procedure costs over $10,000. An
important additional aspect of the treatment in this study was the provision of
a brief session just before each procedure in which patients were asked to
think about their obsessions and compulsions. Hence, it was really a study of
combined cognitive processing and magnetic stimulation. None of the other
15 RCTs employed this method and it may account for the (as yet
unpublished) better results. It is unclear where this costly procedure belongs
in the algorithm at this time. More study is needed. Also, nothing is known
about what maintenance procedures would be needed to sustain the benefit.

Traditional electroconvulsive therapy could be considered for OCD patients
who have severe comorbid depression that has not responded to the
antidepressant trials (Hanisch et al., 2009 ).

Node 7: Neurosurgery
Finally, deep brain stimulation (DBS) and ablative surgery have been shown
to be beneficial for severe and intractable OCD, but remain experimental. A
meta-analysis of 31 DBS trials showed that YBOCS scores improved 45.1%
in patients treated with DBS (Alonso et al., 2015 ). It was also found that 60%
of patients treated with DBS met criteria for response to treatment (defined as
a reduction of ≥ 35% on YBOCS). DBS responders had a significantly older
age at onset of OCD than nonresponding patients (responders 17.1 years ± 7.9
vs non-responders 13.7 years ± 6.9) and more frequently reported obsessions
and compulsions of sexual/religious content than non-responders (33% of
responders compared to 0% of non-responders) (Alonso et al., 2015 ). Most
responding patients also reported significant improvement in quality of life.
Severe adverse events were less common with DBS than lesional
neurosurgery (Alonso et al., 2015 ). Of note, the optimal brain region is still
being established.

There is one double-blind RCT of radiosurgery (gamma ventral
capsulotomy - GVC) of the anterior limb of the internal capsule, for patients
with intractable OCD, which showed that 2 out of 8 patients (25%) in the
active treatment group reached a response at 12 months (defined as a 35% or
greater reduction in YBOCS and “improved” or “much improved” on the
CGI-I) compared to 0 out of 8 patients in the sham group. This finding
suggests that patients who underwent GVC may have benefited more than
those who underwent sham surgery, although the difference was not
statistically significant. However, in the open long-term follow-up phase, 3
additional patients in the active treatment group responded at post-GVC
month 24, raising the response rate to 62.5% (Lopes et al., 2014 ).
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Furthermore, 2 out of 4 patients who received active treatment, after having
been in the sham group initially, became responders at post-GVC months 12
and 24. In sum, of the 12 patients who ultimately received GVC, 7 (58.3%)
became responders. Review of open-label gamma capsulotomy trials showed
response rates of at least 55% in patients with severe refractory OCD
(Leveque et al., 2013 ; Ruck et al., 2008 ). Capsulotomy is also effective in
reducing OCD symptoms at long-term follow-up (mean of 10.9 years after
surgery), but has a substantial risk of adverse effects, including problems with
executive function, apathy, and disinhibition, particularly in patients who
received high doses of radiation or underwent multiple surgical procedures
(Ruck et al., 2008 ).

DISCUSSION
This algorithm organizes the evidence systematically for practical clinical
application and can serve as a guide for clinicians in the management of
OCD. It stresses the importance of adequate trials of SSRIs including adding
the benefits of measuring plasma levels at times before going on to less
established or more side-effect-prone augmentations or somatic procedures.
Nevertheless, the treatment of OCD still has many challenges. There is much
to be learned about the pathophysiology, genetics, and neurobiology of OCD
that could improve future treatment and algorithms.
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Pharmacologic Approach to the Psychiatric Inpatient *
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CHARACTERISTICS OF INPATIENT TREATMENT
The role of inpatient psychiatric treatment has evolved in recent decades.
Psychopharmacologic advances have enabled more successful treatment of major
mental illnesses. The movement to deinstitutionalize psychiatric patients and shift
care to community-based agencies and the economic realities of the health care
marketplace have had major impact to reduce the length of stay. Nevertheless, a
recent study by the U.S. Health and Human Services Agency for Healthcare
Research and Quality 1 found that in 2004, 1.9 million out of 32 million admissions
(6%) to US community hospitals were primarily for a mental health or substance
abuse diagnosis, while an additional 5.7 million admissions (18%) also involved
depression, bipolar disorder, schizophrenia, or other mental health diagnoses or
substance abuse-related disorders as a secondary diagnosis. The top five diagnoses
reported were mood disorders, substance abuse-related disorders, delirium/dementia,
anxiety disorders, and schizophrenia. The average length of stay for a patient with a
primary mental health or substance abuse diagnosis was 8 days compared to 5 days
for nonmental health-related diagnoses.

Because of time limitations, the goals of inpatient psychiatry have shifted from
striving to achieve full remission to symptom alleviation through the judicious use of
psychotropic medication so that the stay can be brief. Patients may therefore be
discharged as long as they are evaluated to be unlikely to harm themselves or others,
even though only some of the most distressing symptoms have improved, for
example, agitation, anxiety, or insomnia. Medication treatment plans focus on these
symptoms with the understanding that the full effect and benefit may not occur for
several weeks. Psychosocial treatments such as intensive short-term individual
psychotherapy, group therapy, and milieu interventions that apply the principles of
psychodynamic, cognitive, behavioral, and dialectic behavioral techniques are vital
in helping patients reduce problematic thoughts, behavior, feelings, and other
responses to their stressors and symptoms in the inpatient setting. As no patient
exists in a vacuum, outreach to families, significant others, and social supports to
address possible acute psychosocial precipitants will contribute to helping reduce the
likelihood of a relapse or a recurrence. Consultations with outpatient providers can
be of critical importance. The inpatient stay can often provide an opportunity to
clarify how the community treatment network can be made more efficient and
responsive to the patient’s needs.
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FACTORS INFLUENCING PHARMACOTHERAPY ON AN
INPATIENT UNIT
Publicly and privately funded inpatient psychiatric treatment is usually authorized
for patients who present a danger to themselves or to others or who have
demonstrated that they are unable to care for themselves. Inpatient treatment is
monitored closely by mental health review agencies hired to ensure that this most
expensive level of psychiatric care is used effectively and minimally in order to
contain costs. Inpatient treatment teams must be vigilant about the time limitations
imposed on each admission. This is made more difficult by the fact that the safety
concerns that open the door to an inpatient admission generally are often found to be
complicated by a myriad of additional reasons for which the patient has come to the
attention of health care providers. Thorough assessment and formulation of why the
patient is in a crisis must be done quickly and with a careful evaluation of which
symptoms and contributing factors are the most important to address. These factors
can range from noncompliance with treatment because of poor insight to limited
treatment access and to destabilizing forces such as homelessness and family or
relationship conflicts. Patients have comorbid medical illnesses or substance abuse-
related factors that confound and prevent successful outpatient interventions.
Therefore, the challenge for the inpatient multidisciplinary treatment team is to be
able to evaluate and stabilize the sickest patients in the psychiatric care continuum in
the shortest time possible.

In some cases, keeping the inpatient stay brief may be therapeutic, especially in
the more character-disordered where the inpatient treatment milieu may encourage
regressive behaviors.

GOAL OF INPATIENT TREATMENT AS RELATED TO
PHARMACOTHERAPY
The task of the psychiatrist is to alleviate some of the presenting symptoms. This
may mean the commencement of a new medicine or the resumption or adjustment of
a medication regimen that has been effective in the past. The choices made have to
enable prompt and effective symptom relief while the patient is in the hospital and to
be feasible for the outpatient treatment team to continue in the community. Some
medicines will be effective in the short run, for example, benzodiazepines for
anxiety, whereas other medicines such as antidepressants are initiated with the
expectation that in time a more definitive effect will occur. In other situations, it may
be preferable to withhold initiation of pharmacologic treatment, such as when the
presenting picture is complicated by significant substance abuse that obscures
determination of whether Axis I pathology is primary or secondary. The opportunity
to observe the initial response to medication will also allow evaluation of side
effects, such as excess sedation or akathisia, which may preclude the use of that
particular drug.
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Close observations by the treatment team facilitate psychopharmacology decisions
dependent on symptoms rather than syndromal diagnoses. For example, medicine
may be given to target anxiety symptoms while it is determined if the symptoms are
part of a mood disorder or an independent anxiety disorder.

It is important to explain to the patient and his or her family that the short length
of stay allowed does not commonly result in full remission. They need to understand
that the goal is to reduce troubling symptoms and to enable the patient to feel safer,
be in better behavioral control, and to be able to function better with or without the
assistance of others in the community. Often the suicidal or homicidal ideation that
prompted the admission will resolve soon after admission because of the
containment and structure of the supportive inpatient milieu. The focus will then
quickly shift to the crucial question of whether the patient still requires inpatient
level of care.

SELECTING TREATMENT
Selecting initial psychopharmacologic treatment for a newly admitted patient can be
a complicated process and is based on multiple considerations and variables. Often
the prescribing physician must weigh many of these variables simultaneously and
rapidly given the complicated psychiatric, medical, and psychosocial presentations
of most hospitalized patients. Ten factors that influence choice of initial agent will be
reviewed.

SYMPTOM CONTROL—THE AGITATED PATIENT AND
THE USE OF P.R.N. MEDICATION
The inpatient psychiatrist is faced with the challenge of making a provisional
diagnosis and an initial treatment plan for the patient. Sometimes this diagnosis is
based on very limited or even contradictory clinical and historical data. The clinician
must be aware that new information may come to light, and the diagnoses may need
to be modified. Recalling the guiding principles of “safety first” and “do no harm” is
frequently helpful.

It is important to identify and treat the most serious symptoms regardless of
diagnosis—these include violence, aggression, assault, self-harm, suicide,
disorganizing psychosis, agitation, and risk of dying from inanition or other
complications of poor oral intake and immobility (e.g., deep venous thrombosis
[DVT], aspiration pneumonia, and skin breakdown). A symptom-based approach to
psychopharmacologic treatment in an inpatient setting is therefore often necessary.
This section will focus on the treatment of the agitated patient and the use of p.r.n.
medication.

The Agitated Patient
A patient may become agitated at any time during the admission. Upon entry to the
hospital, factors include the effects of being confined, the change in environment,
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and the loss of autonomy. A patient may become agitated later in the admission, such
as if too rapidly allowed out of a contained situation or denied privileges. Nicotine-
dependent patients can become extremely agitated if not permitted to smoke when
they want. Interestingly, a recent study found that when units become smoke-free,
incidents of agitation and restraint are markedly reduced. 2

The violent, aggressive, or out-of-control patient can be very difficult to manage.
The risk of assault or of self-harm must be assessed and reassessed. Prevention is the
best approach, of course, with active treatment of any patient who may be at risk.

Certainly, the intensive use of the structure of the inpatient milieu can be
instrumental in minimizing the need for medication. The containment of quiet rooms
and destimulation can reduce potentially stressful situations for the patient, allowing
time for a treatment plan to help an agitated patient.

However, there are situations where all the best efforts fail. Safety of the patient or
staff is at risk, and sometimes urgent medication is necessary. When a rapid response
is required, parenteral medication is indicated (although in less acute situations oral
medication should be considered). A combination of an intramuscular typical
antipsychotic and a benzodiazepine has been shown to be more effective than either
one used alone. 3 This combination can avoid the need for an adjunctive dose of an
anticholinergic; extrapyramidal symptoms (EPS) are infrequent. The advantages are
avoiding both additional injections and anticholinergic toxicity. A common
combination includes haloperidol 2 to 5 mg along with lorazepam 1 to 2 mg
intramuscularly (in the same syringe) given every 30 to 60 minutes, up to three
doses. Haloperidol is often considered first-line because of its relative safety profile,
the lack of an established ceiling dose, and years of clinical experience. Other typical
antipsychotics are less often used in this situation and have become less available.
Intramuscular chlorpromazine is not recommended because of its high risk of
hypotension. Intramuscular droperidol should not be used in the emergency
treatment of agitation because of the increased risk of QTc prolongation with this
agent.

The role of intramuscular atypical antipsychotics (i.e., ziprasidone, olanzapine,
aripiprazole) is less clear. The upper limit of dosing and risks of drug interactions
(e.g., QTc prolongation issues) may preclude ongoing use in an agitated patient.
Although these drugs are heavily promoted by their manufacturers and many
clinicians use them, the evidence base is unsatisfactory. All have been compared
with haloperidol alone, without lorazepam or concomitant anticholinergic agents. 4 -

6 This gave the atypicals an unfair advantage.
One alternative to consider is monotherapy with parenteral lorazepam. This can be

a valuable option when exposure to a typical antipsychotic is undesirable. A usual
dose may be 1 to 3 mg intramuscularly hourly up to three doses. Some clinicians
may be hesitant to use benzodiazepines with a substance-using patient. However, its
efficacy in treating agitation in an emergency may well outweigh these concerns.
Some clinicians are also concerned about the risk of “disinhibition” or a paradoxical
reaction. There are no clear risk factors for this, and it appears to be rare. The risk of
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respiratory depression with repeated doses of benzodiazepines should be taken into
account, especially if the patient has other sedating drugs on board, or has pulmonary
insufficiency. As with all medication, an elderly agitated patient may require
significant dose reduction and greater intervals between dosing.

Use of p.r.n. Medication
The use of so-called p.r.n. medication (pro re nata —“as the thing is born”) is
common in inpatient psychiatry to treat a variety of symptoms, including agitation
(see preceding text), anxiety, breakthrough psychotic symptoms, and insomnia.
Judicious use of p.r.n. medication can be very helpful in evaluating the need to
change the standing medication plan. For example, the psychotic patient who is not
“held” by his standing medication and needs “extra” doses may need a reevaluation
of the standing medication dose.

However, there are also potential pitfalls. There is the risk of forming an
association, on the part of the patient, between an undesirable behavior and taking an
extra pill, thereby reinforcing drug-seeking behavior and externalization of
responsibility. On many units, the culture is to actively encourage patients, if in
distress, to ask for a p.r.n. medication. The astute clinician then helps the patient
identify the precipitating factor and solve the problem, thereby fostering more of a
sense of self-control on the part of the patient.

The milieu effect of p.r.n. medication is important to consider. Asking for extra
medicine may be a patient’s way of communicating the need for more contact,
especially in a busy inpatient unit. The patient may then feel heard, attended to, and
held, even if medicine is not offered. The interaction allows for more patient-staff
contact. In addition, nursing staff often feel safer if p.r.n. medication is “on the
books” for a challenging patient. The placebo effect of p.r.n. medication must not be
overlooked.

The choice of a p.r.n. agent should take into account the relevant symptom and the
current medication list. Attention should be paid to the total daily dose (standing plus
p.r.n. available) so as to avoid exceeding maximum recommended doses. When
treating psychosis or mania, p.r.n. medication should ideally be the same as the
standing medication, so as to avoid the risks of polypharmacy, including the risks of
adverse (e.g., cardiac) effects. Adjunctive use of benzodiazepines can be very helpful
in psychotic patients.3

In patients with anxiety, short-acting or intermediate acting benzodiazepines are
often used. Although not approved by the U.S. Food and Drug Administration
(FDA), many clinicians use low-dose antipsychotics in these patients, especially if
substance abuse is an issue. Low-dose antipsychotics may be particularly helpful in
patients with anxiety or agitation associated with personality disorders 7 , 8 (see
subsequent text). Trazodone is a cost-effective alternative that needs further study.
Prazosin can be useful as a p.r.n. during the day for patients with post-traumatic
stress disorder (PTSD) as well as at night for sleep. 9 , 10



374

Insomnia is probably the single symptom for which p.r.n. medication is most
frequently requested. Insomnia may be due to the environment, a side effect of
medication, a complication of a general medical condition (such as restless legs
syndrome [RLS] or obstructive sleep apnea), a consequence of excessive intake of
caffeine or nicotine, a symptom of withdrawal, and so on. Although sleep hygiene
should be addressed, often medication is required. Choices include antihistamines,
benzodiazepines, trazodone, low-dose sedating tricyclic antidepressants, prazosin,
and newer hypnotics.

Psychotropic medicines, both p.r.n. and standing, also play a crucial role in the
treatment of patients with borderline personality disorder (BPD). Often patients with
BPD are admitted to inpatient units when they are emotionally overwhelmed,
regressed, and in poor behavioral control. Heightened emotional lability, irritability,
anger, impulsivity, transient psychosis, and agitation can all be present. Frequently
p.r.n. medicines are used to decrease the intensity of these symptoms, and, if helpful,
may be continued as standing treatment. When the patient with BPD exhibits
dangerous agitation that places the patient or others directly at risk of harm, then, as
is the case in the schizophrenic or manic patient, intramuscular or oral antipsychotics
are likely to be needed. Overall total doses needed are usually less than those
employed in manic or psychotically agitated patients. Even when immediate
dangerousness is not an issue, antipsychotics can be used to decrease patient hostility
and transient psychosis. 11 Although there is no reason to believe that any one
antipsychotic is more effective than any other, in acute situations many clinicians
prefer to use an antipsychotic that can have immediate and observable effect (e.g.,
perphenazine, haloperidol, or risperidone). Quetiapine is also frequently used for
p.r.n. treatment of anxiety in patients with BPD. Disinhibition from benzodiazepines
(which as previously noted is of limited concern when treating violent behavior in
general) is of particular concern in patients with BPD and may lead to further
behavioral dyscontrol; 12 benzodiazepines, therefore, should not be used to treat
anxiety in these patients. Once acuity has decreased and transient psychotic
phenomena have subsided, continuing an antipsychotic as a standing medication may
help reduce impulsivity and aggression, and improve overall functioning. 13 Again,
total doses needed are usually lower than those needed for the ongoing treatment of a
primary psychotic disorder. 14 , 15 Quetiapine and aripiprazole may also be helpful
for ongoing mood and anxiety symptoms in these patients.8 , 16 Serotonergic
antidepressants and mood stabilizers may help primarily with affective lability and
anger.11 , 13 One controlled study of 30 patients suggested that omega-3 fatty acids
may reduce depression and aggression in patients with moderate BPD. 17 On the
other extreme with respect to toxicity, clozapine has been reported in several
uncontrolled studies to be helpful in reducing morbidity in some treatment refractory
patients. 18 , 19
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PATIENT’S PSYCHOPHARMACOLOGIC HISTORY
An advantage the inpatient psychiatrist has is extended time to obtain a history of the
psychopharmacologic treatment the patient has received. It is time well spent. The
psychiatrist should have several interviews with the patient over a few days to
ascertain as much detail as possible about what the patient remembers about his
medication history. Information about dose, efficacy, side effects, duration of
treatment, and use of different medication combinations is necessary to formulate an
approach and apply relevant treatment algorithms. The level of functional recovery
with previous treatment interventions is critical to assess. An understanding of the
factors that contribute to compliance or noncompliance is essential for establishing
the ongoing medication treatment alliance. Repeating treatment trials that have failed
in the past is to be avoided if possible. It is important to obtain a comprehensive list
of all prescribed and over-the-counter medicines used by the patient for general
medical ailments to evaluate for possible drug interactions.

Careful medication reconciliation on admission is required. The physician must
accurately determine what the patient was taking immediately before admission. For
each identified item, there should be clear documentation of the plan to continue,
change, or stop the medication. This practice promotes the accurate administration of
medication.

Because the patient may be an unreliable informant, collateral information from
outpatient clinicians and family members should be actively sought as soon as
possible. They often have critical insights and observations about how effective
different psychopharmacologic interventions have been.

When medical records are available to supplement the data collected from patients
and significant others, history gathering is easier. Fortunately, more and more health
care organizations are switching to electronic information systems that enable all
clinicians to have fast, convenient, and accurate access to psychiatric and general
medical histories at the touch of a keyboard. However, when the patient is treated in
multiple unrelated health care systems, it can still be extremely difficult to obtain
accurate, sequenced historical information in a timely manner for a short inpatient
stay. Error-prone educated guesswork can often not be avoided especially in the early
days of an admission.

PREEXISTING GENERAL MEDICAL CONDITIONS
There are certain common general medical concerns that influence the selection of
pharmacologic agents. Very early in the decision-making process, many physicians
first glance at the patient’s past medical history to clarify the “medical milieu” in
which they will be prescribing. Rapid access to laboratory data as well as other
testing (e.g., electrocardiogram [ECG]), and review of general medical history
especially in an electronic medical record, when available, are extremely helpful.

Cardiac
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Many psychotropics can affect cardiac conduction, with the potential to delay
conduction enough to lead to fatal arrhythmias. There is an association between
sudden death and the use of antipsychotics 20 and tricyclic antidepressants at high
doses 21 (but not selective serotonin reuptake inhibitors [SSRIs]), although causality
has not been completely established, and there may be multiple etiologies. The
cardiovascular effects of psychotropics should therefore be taken into account before
beginning treatment.

Prolonged QT interval (reported as QTc when corrected for heart rate) is believed
to be associated with torsades de pointes , a potentially fatal ventricular arrhythmia.
The QT interval includes both the QRS interval as well as the ST segment. Whereas
QRS (depolarization phase) lengthening is primarily associated with the use of
tricyclic antidepressants (or low-potency typical antipsychotics with tricyclic
structure) and their effect on sodium channels, atypical antipsychotics may
potentially prolong the ST segment (repolarization phase) through their effect on
potassium channels. 22 Although there is some question whether QT prolongation is
a reliable indicator for the risk of torsades de pointes , 23 measuring this interval is
the simplest way to estimate this risk.

Antipsychotics are not equal in their potential to affect the QT interval.
Thioridazine, mesoridazine, pimozide, and droperidol 24 have shown significant
potential to prolong QT and should generally be avoided. Among the newer
antipsychotics, ziprasidone is considered to have the greatest potential to lengthen
QT.22 Some postmarketing studies such as the Clinical Antipsychotic Trials of
Intervention Effectiveness (CATIE) have not confirmed this. 25 , 26 Premarketing
data with aripiprazole indicate little risk. 27 Clozapine may contribute to QT
prolongation primarily in patients with other risk factors. 28 The other cardiac risks
of clozapine, that is risk of developing myocarditis or cardiomyopathy, are
etiologically independent of its effect on cardiac conduction.

Tricyclic antidepressants, especially at high doses (particularly in the setting of
overdose), have long been known for their potential to interfere with cardiac
conduction and have traditionally been used with caution in patients with cardiac
disease. Lithium may worsen sick sinus syndrome, produce blockade of the
sinoatrial node, and also prolong QT. 29 SSRIs do not appear to significantly prolong
QT, although there has been concern regarding their potential to induce bradycardia .
30 - 32

Patients at higher cardiac risk should be identified before starting treatment with
antipsychotics, tricyclic antidepressants, and lithium. Caution should be used in the
care of the elderly, those with preexisting cardiac disease or preexisting QT
prolongation, bradycardia, hypokalemia, or hypomagnesemia, and in those taking
concomitant medication with proarrhythmic potential. A baseline ECG should be
obtained in these patients; if the QTc is >440 to 450 msec, the patient should be
monitored more carefully, and a QTc >500 msec should greatly increase concern for
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arrhythmias. Ziprasidone is contraindicated if the QTc is >500 msec. Magnesium and
potassium abnormalities should be corrected early on. In high-risk patients,
medicines with lower potential for cardiac toxicity should be used, and an effort
should be made to use the lowest effective dose. Additionally, the clinician should be
aware of medication interactions that may increase the serum level of the selected
agent (see section on Medication Interactions). The clinician should also consider
obtaining repeat ECGs on any patient who is being treated with two or more
psychotropics with high risks of QT prolongation as the doses of these medications
are titrated.

Blood Pressure
Many commonly used psychotropics have a-adrenergic blocking effects and can
therefore lower blood pressure. Some of the observed cases of sudden death in
patients taking antipsychotics or tricyclic antidepressants may be primarily due to
severe hypotension rather than to cardiac arrhythmias. Vital signs, commonly
checked on admission and daily thereafter, can identify those with preexisting
hypotension. Patients at risk for orthostatic hypotension include the elderly, those
with cardiac disease, and those taking other medicines that can lower blood pressure.
Medicines whose propensity to lower blood pressure mandates caution are clozapine,
chlorpromazine, risperidone, quetiapine, tricyclic antidepressants, and trazodone.
Clozapine, which carries the highest risk of causing orthostasis, requires a very
gradual and careful titration (i.e., starting at 12.5 mg once or twice a day with
increases starting with 25 mg increments daily). In the patient who has been
noncompliant it should not be restarted at prior doses if treatment has been
interrupted for 2 or more days. Chlorpromazine administered intramuscularly or at
sudden high oral doses carries a similar risk. Although tolerance to this side effect
usually develops, care should be exercised when starting these medicines (or
restarting them at previously prescribed high doses in patients who may have been
recently nonadherent to their regimen). Increased fluid intake should be encouraged
as tolerated and orthostatic blood pressure should be monitored in symptomatic
patients until the appropriate dose is reached.

In regard to the risk of increasing blood pressure, there has been concern
regarding the use of serotonin and norepinephrine reuptake inhibitors (SNRIs) in
patients at risk for hypertension. Venlafaxine used at high doses can increase blood
pressure. 33 , 34 This effect may be less pronounced with duloxetine and may not be
clinically significant. 35 , 36 Patients with stable, effectively treated hypertension
have not been found to show an increase in blood pressure from venlafaxine. 37

Hepatic
There are two considerations regarding choice of psychiatric drug in a patient with
compromised hepatic function. The first is the issue of hepatotoxicity with certain
medicines, and the second is the use of hepatically metabolized agents in patients
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with preexisting liver disease. Baseline liver function tests should be measured, and
if high, should influence care when using certain psychotropics.

Valproate, olanzapine, and quetiapine can cause hepatotoxicity. Although in the
vast majority of cases any elevation in transaminases is mild and transient, these
medicines should be used cautiously. The presence of clinically active liver disease
or cirrhosis would suggest use of other agents (e.g., lithium rather than valproate for
mania). If, during early inpatient treatment, transaminase levels increase to more
than three times the upper end of the normal range, discontinuing or decreasing the
dose of the offending agent should be considered. Patients with previous exposure to
hepatitis B or C virus who are not acutely ill can still be treated with these
medicines, although transaminases should be carefully monitored. 38 , 39 Given the
concern that one would be exposing these patients with potentially worsening liver
disease to yet another toxic insult, alternative nonhepatotoxic agents (e.g., lithium)
should be considered when appropriate. Valproate may also rarely cause
hyperammonemic encephalopathy without causing transaminase elevation, 40

although this is controversial. 41

In the case of a patient admitted with preexisting liver disease, medicines which
are primarily hepatically metabolized should be started at lower doses and increased
slowly and agents with shorter half-lives should be used preferentially.

Renal
Measurement of kidney function, that is serum creatinine, is routinely done upon
admission to an inpatient unit. Lithium, topiramate, and gabapentin are cleared by
the kidneys, and any decrease in renal function warrants dose reduction of these
medicines.

A common scenario is the admission to the inpatient unit of a patient whose
lithium has been discontinued as an outpatient, because of concerns regarding
worsening renal function (as can occur in up to 20% of patients on long-term lithium
treatment). 42 Often the patient had been previously well maintained for many years
on lithium. Once lithium is discontinued, however, the patient may decompensate
and require multiple alternative medication trials and multiple hospitalizations for
recurrent manic or depressive episodes. In these patients, the overall risks of
morbidity and mortality may be less with rechallenge with lithium than if lithium
treatment is withheld. After a clear risk and benefit assessment, and in close
consultation with a nephrologist, it may be clinically appropriate for these patients to
resume taking lithium. Close monitoring from then on, while avoiding further
episodes of lithium toxicity, and administration of lithium once a day at bedtime,
may decrease the risk of worsening renal effects. 43

Metabolic Syndrome
Metabolic syndrome is characterized by dyslipidemia, hyperglycemia, and weight
gain and is a major risk associated with some second-generation antipsychotics.
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Hyperglycemia/Diabetes
The prevalence of diabetes is higher in patients with schizophrenia (in part because
of unhealthy lifestyles) independent of treatment with antipsychotics. 44 Clozapine
and olanzapine have clearly been implicated in increased risk of onset of
hyperglycemia and diabetes, and in the exacerbation of preexisting diabetes, even
leading to diabetic ketoacidosis. The propensity of quetiapine to cause
hyperglycemia is numerically greater than that of other second-generation
antipsychotics but less than that of the two agents mentioned earlier.25 The data
regarding risperidone are mixed. 45 One putative mechanism is that some of these
agents rapidly induce insulin resistance, with or without causing weight gain.

Measuring fasting plasma glucose and inquiring about a patient’s personal and
family history of hyperglycemia and/or diabetes can help identify those at risk for
developing diabetes, and determining hemoglobin A1c can provide a measure of
recent glycemic control. In patients at high risk of developing diabetes, aripiprazole
or ziprasidone should be considered. 46 If fasting glucose is elevated, a glucose
tolerance test has excellent predictive value regarding who is going to develop overt
diabetes. 47

Weight Gain
The risk of significant weight gain, particularly in the first few months of treatment,
should be considered when prescribing atypical antipsychotics. A 2- to 3-kg weight
gain early in the course of treatment (i.e., within the first 3 weeks) often predicts the
risk of substantial weight gain over the long term. 48 However, different
antipsychotics are not equal in their propensity to cause obesity. Clozapine and
olanzapine are generally considered to be more likely to cause weight gain than
quetiapine and risperidone, and in turn aripiprazole and ziprasidone are the least
likely to contribute to weight gain. 49 Measuring baseline body mass index (BMI)
and waist circumference are recommended by recent guidelines.46 A patient’s
admission weight must be measured to establish a pretreatment baseline.

Hyperlipidemia
Antipsychotics that have the highest propensity to cause weight gain also carry the
highest risk of worsening lipid profile. Risperidone may be more neutral in this
regard, and ziprasidone may actually improve lipid profile.25 Triglycerides are the
lipids most affected by the use of atypical antipsychotics. 50 A fasting lipid profile
can identify those patients already at higher cardiac risk and again serve as a
pretreatment baseline. Pharmacotherapy of hyperlipidemia may be necessary. Also
education on diet and lifestyle changes necessary to manage these side effects is
essential, although compliance with these changes over time can be more
unsatisfactory than compliance with the antipsychotic treatment itself. 51
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Leukopenia, Thrombocytopenia
Although many psychotropics (e.g., antipsychotics) can cause leukopenia, clozapine
and carbamazepine are the primary medicines that need to be avoided in leukopenic
patients. Of the antidepressants, mirtazapine may be associated with leukopenia,
although causality has not been established and this has been rarely observed in
clinical practice. 52 Gabapentin can also infrequently have a mild leukopenic effect.27

Lithium, on the other hand, has been suggested for treatment of leukopenia and may
be beneficial in this regard; 53 the mechanisms for increased white blood count may
include demarginalization of neutrophils as well as possible release of colony-
stimulating factors. 54 - 56

The use of mood stabilizers such as carbamazepine, oxcarbazepine, 57 and
valproate 58 , 59 is problematic in patients with preexisting thrombocytopenia because
of their potential for lowering platelet count. Even when platelet count is normal,
valproate may cause platelet dysfunction and prolong bleeding time. 60 , 61

Therefore, patients taking valproate should be assessed for bleeding risk before any
invasive surgical procedures.

Hyponatremia
The syndrome of inappropriate antidiuretic hormone secretion (SIADH), resulting in
hyponatremia, has been documented in patients, especially the elderly, who have
been taking antidepressants. In addition to SSRIs, mirtazapine, duloxetine, and
bupropion have all been implicated. 62 - 64 Among mood stabilizers, carbamazepine
and oxcarbazepine can both cause hyponatremia, 65 although the mechanism is not
secondary to SIADH and is not well understood. 66

Neurologic Disease  
Seizures
Patients with seizure disorders provide challenges in the choice of medication.
Antidepressants and antipsychotics are thought to lower seizure threshold and this
effect is generally dose dependent. 67 The most likely to do so are clozapine,
chlorpromazine, olanzapine, quetiapine, tricyclic antidepressants, and bupropion
(contraindicated in patients with seizure disorders). The risk with monoamine
oxidase inhibitors (MAOIs) and SSRIs and other new antidepressants are considered
to be low. 68 This is controversial, however. Depression itself appears to increase
seizure risk and a review of FDA clinical trial data for antidepressants has shown a
possible anticonvulsant effect of newer antidepressants at therapeutic doses 69

(although in overdoses antidepressants are still considered to increase seizure risk).
Among antipsychotics, haloperidol and risperidone are less likely to affect seizure
threshold. 70 All psychotropics should be used cautiously in patients with seizure
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disorders or when patients are seizure-prone (e.g., during alcohol or benzodiazepine
withdrawal).

Stroke

Antipsychotics increase the incidence of stroke in patients with dementia. 71 - 73

First- and second-generation antipsychotics likely pose equal risk. 74 Possible
etiologies for stroke may be related to cardiovascular effects or changes secondary to
excessive sedation. In patients with dementia and significant behavioral dyscontrol
or assaultiveness, SSRIs, 75 trazodone, or mood stabilizers should be considered. 76

However given their more rapid onset of action, antipsychotics should not be
withheld if there is imminent risk of harm secondary to behavioral dyscontrol. The
clinician should be aware that the use of both typical and atypical antipsychotics may
be associated with an increased risk of death in patients with dementia.71

Extrapyramidal Symptoms
Patients with a prior history of dystonic reactions or substance abuse, and young,
male patients are at higher risk for developing acute dystonias. Dystonias are
primarily caused by typical antipsychotics but can occur with any antipsychotic with
higher D2 receptor occupancy (e.g., risperidone). Olanzapine, especially in high
doses, can also cause EPS, although at lower rates than typical antipsychotics,
possibly because of its own anticholinergic effects.45 Quetiapine and clozapine are
least likely to cause dystonias and parkinsonism.

Clozapine should also be considered in a patient presenting with tardive
dyskinesia (TD), although all antipsychotics may mask, and therefore appear to
improve, symptoms with treatment. Clinicians should attempt to avoid using typical
antipsychotics in patients with preexisting abnormal movements. If abnormal
movements again develop during treatment, clinicians should be aware that
withdrawing the offending agent (especially if done too rapidly) could unmask and
thereby worsen symptoms of TD. Patients at higher risk for TD are the elderly,
women, those with prolonged treatment or past treatment with high doses of
neuroleptics, those who developed significant parkinsonian side effects initially, and
those with a history of affective disorders.

In contrast to other EPS, akathisia rates are generally similar among atypical
antipsychotics, although there are lower overall rates with atypicals when compared
with typical antipsychotics (10% to 20% vs. 20% to 50%, respectively).45

Identifying akathisia as the cause of agitation, restlessness, or even worsening
psychosis or suicidality is crucial because treatment would include decreasing rather
than increasing antipsychotic dose.

Restless Legs Syndrome
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RLS has been reported with the use of antidepressants such as SSRIs, 77 venlafaxine,
78 and mirtazapine 79 (as well as with several antipsychotics). Preliminary case
reports suggest that bupropion, through modulation of dopaminergic effect, may be a
better alternative antidepressant in patients with either preexisting or antidepressant-
induced RLS. 80

Women of Childbearing Age
Careful attention should be given to the choice of medication in young women. The
general areas of concern are (a) the possibility of unplanned pregnancy while taking
psychotropics and subsequent potential harm to the fetus and (b) the hormonal
effects of medications on nonpregnant women.

Valproate may play a role in the development of polycystic ovary syndrome in
women of reproductive age, 81 thereby affecting fertility (although there is a lack of
clarity regarding rates given a higher-than-baseline occurrence of polycystic ovaries
in bipolar patients not taking valproate). 82 In general, the use of mood stabilizers in
young women can be very problematic given the possibility of interfering with
fertility (e.g., valproate), interacting to decrease effectiveness of oral contraceptives
(e.g., carbamazepine), and then increasing the chances of congenital malformations
(e.g., valproate, carbamazepine, and to a lesser extent lithium) should pregnancy
ensue. Considering alternatives to treatment with mood stabilizers and providing
patient education are particularly important when treating women of childbearing
age.

Another endocrine risk in women is the propensity of many antipsychotics to
increase prolactin. Of the newer antipsychotics risperidone is the most problematic.
Olanzapine, which is generally unlikely to increase prolactin, may do so at higher
than usual doses (e.g., 30 mg per day). 83

MEDICATION INTERACTIONS
The potential for interactions among psychotropics, or interactions between
psychotropics and other classes of medication, often influences the inpatient
clinician’s choice of therapeutic agent. Although occasionally the likelihood of
interactions clearly precludes the use of certain agents, more commonly the concern
about interactions necessitates caution when introducing a new medicine. A
complete list of interactions is beyond the scope of this chapter. The inpatient
psychiatrist is well advised to consult the several available databases (web-based
[e.g., www.genemedrx.com ], 84 print, 85 etc.) when using multiple medicines.
Nevertheless, there are commonly encountered types of interactions, both
pharmacokinetic and pharmacodynamic, that should be kept in mind when choosing
treatment for the hospitalized psychiatric patient. Patients at particularly high risk for
dangerous medication interactions include those with impaired drug metabolism
(including the elderly and those with organ insufficiencies) and those with chronic

http://www.genemedrx.com/
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conditions (e.g., chronic psychiatric conditions, human immunodeficiency virus
[HIV], cardiac patients) who require long-term complex pharmacotherapy.

Antidepressants
SSRIs are well known for their ability to interact with other medicines by affecting
the hepatic cytochrome P-450 system. A primary concern is the potential for an SSRI
to inhibit the enzymatic activity of specific P-450 isoenzymes, thereby increasing the
serum levels of other hepatically metabolized medications (i.e., substrates), such as
tricyclic antidepressants, antipsychotics, and warfarin. 86 Potentially harmful dose-
dependent side effects (e.g., effects on cardiac conduction secondary to increased
plasma concentrations of tricyclic antidepressants and antipsychotics, or increased
bleeding secondary to increased warfarin levels) could develop. Not all SSRIs are
equal in their potential for dangerous interactions. Fluoxetine, paroxetine, and
fluvoxamine are more likely to inhibit hepatic enzymes; fluoxetine’s inhibition of
CYP2C9 and CYP2D6, paroxetine’s inhibition of CYP2D6, and fluvoxamine’s
inhibition of CYP1A2, CYP2C9, CYP2C19, and CYP3A4 are of particular concern.
Additionally, these three SSRIs exhibit nonlinear dose-concentration kinetics and
small changes in dose may result in greater than expected enzyme inhibition and
serum concentrations of substrates. These SSRIs should be used with caution when
combined with other medication. 87

Among SSRIs, citalopram and escitalopram have the least potential to affect
serum levels of other medicines through enzymatic inhibition and should be selected
preferentially in patients taking multiple medicines (however, citalopram can
markedly increase clozapine levels through a mechanism that has not yet been
elucidated). 88 , 89 Sertraline also generally causes less enzymatic inhibition than
fluoxetine, paroxetine, and fluvoxamine. Other non-SSRI antidepressants that also
should be favorably considered in the setting of medication combinations are
venlafaxine and mirtazapine, both of which have a very low risk of medication
interactions. However, although citalopram, venlafaxine, and mirtazapine are not
likely to clinically affect the activity of hepatic enzymes, they themselves are
substrates of these enzymes and their plasma concentrations can increase if used in
combination with other enzyme-inhibiting SSRIs, thereby increasing the chances of
unexpected or unwanted serotonergic effects.

Other antidepressants can also inhibit cytochrome P-450 enzymes. Duloxetine and
bupropion can both moderately inhibit CYP2D6. Nefazodone is a potent CYP3A4
inhibitor and this can affect the metabolism of many common substrates such as
macrolide antibiotics, statins, calcium channel blockers, and many HIV protease
inhibitors, as well as many antipsychotics including ziprasidone (see subsequent
text).87 , 90

The concomitant use of MAOIs and serotonergic antidepressants is
contraindicated because of the potential to cause serotonin syndrome. A washout
period of 2 weeks (5 weeks after discontinuation of fluoxetine) should be allowed
before starting an MAOI. Two weeks should be allowed before switching from
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MAOIs to other antidepressants. 91 SSRIs also should not be used with linezolid, an
antibiotic used for the treatment of infections caused by gram-positive bacteria,
because of this drug’s weak MAOI properties. 92

Antipsychotics
Although newer antipsychotics do have weak cytochrome enzyme-inhibiting activity
(and first- generation antipsychotics, such as phenothiazines, are stronger enzyme
inhibitors), they are themselves substrates of P-450 enzymes and as such can be
affected by enzyme-inducing and enzyme-inhibiting agents. As noted earlier, certain
SSRIs, as well as other medicines (such as valproate and the frequently used
antibiotic ciprofloxacin), can inhibit the metabolism of many old and new
antipsychotics, thereby increasing their plasma concentrations. Specifically,
clozapine and olanzapine are substrates for CYP1A2; haloperidol, risperidone,
clozapine, and olanzapine are substrates for CYP2D6; and haloperidol, clozapine,
risperidone, quetiapine, and ziprasidone are substrates for CYP3A4.90 When
metabolism of these antipsychotics is inhibited, there is a higher potential for side
effects such as EPS or cardiac toxicity.

Using two or more antipsychotics or combining antipsychotics with other
medicines that prolong the QT interval could be problematic and would require close
monitoring. The addition of ziprasidone, which some studies find to have a higher
propensity to cause QT prolongation, to other QT-prolonging drugs such as
pentamidine, or class Ia (e.g., procainamide, quinidine) or class III (e.g.,
amiodarone) antiarrhythmics, should be avoided.24

Clozapine should not be combined with other medicines, such as carbamazepine,
which can cause leukopenia. The combination of clozapine and benzodiazepines
may rarely cause fatal respiratory suppression and therefore should generally be used
cautiously. 93

Clozapine and olanzapine are metabolized by CYP1A2, and cigarette smoking can
decrease their levels through induction of this isoenzyme. Consequently, a newly
admitted inpatient who is restricted from smoking may experience an increased
plasma clozapine concentration and therefore should be monitored for increased risk
of adverse effects.90 Enzyme induction by cigarette smoke is primarily a function of
polycyclic aromatic hydrocarbons found in tobacco smoke rather than of nicotine—
the use of nicotine replacement therapy would not therefore cause similar induction.
94 Although paroxetine and fluoxetine can increase clozapine levels through enzyme
inhibition, the use of fluvoxamine is of particular concern. Fluvoxamine can increase
clozapine concentrations 5- to 10-fold through CYP1A2 inhibition87 , 90 and this
combination should usually be avoided or used very cautiously. Interestingly,
however, the addition of fluvoxamine has been used as a strategy to boost low
clozapine levels and possibly minimize adverse effects of the metabolite
norclozapine, including weight gain. 95
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Mood Stabilizers
Carbamazepine is an inducer of many hepatic enzymes (CYP1A2, CYP2C9,
CYP2C19, CYP3A4) and as such can lower the concentration of other medicines
including many tricyclic antidepressants, antipsychotics, benzodiazepines, and other
mood stabilizers, including lamotrigine, as well as nonpsychotropic medications
such as warfarin.90 In the manic patient who requires rapid behavioral control, and
who may be receiving carbamazepine in addition to an antipsychotic and/or a
benzodiazepine, the clinician should be aware that these adjunctive or other
medicines may not be providing full clinical effect because of decreased plasma
levels. This effect seriously limits the utility of carbamazepine in these situations. (In
this regard the clinician should also be aware that in addition to carbamazepine, the
antiepileptic drugs phenobarbital, phenytoin, and primidone also have similarly
strong enzyme-inducing properties.) 96

Along with carbamazepine, oxcarbazepine, high-dose topiramate, 97 and possibly
lamotrigine may also stimulate the metabolism of oral contraceptives, and if used
would require patients to undertake additional precautions to avoid pregnancy and/or
a change to a stronger contraceptive dose. 98 In women relying on oral
contraceptives, alternative treatments should be considered. Valproate and
gabapentin are less likely to affect oral contraceptive levels.96

Valproate can inhibit the glucuronidation of lamotrigine, and this combination
requires very slow titration of lamotrigine to decrease the risk of dangerous rash.96 ,
99 Sertraline, possibly also through inhibition of glucuronidation, may also
significantly increase lamotrigine levels. 100 Valproate can also increase the plasma
levels of substrates of CYP2C9 and CYP2C19 such as phenobarbital, phenytoin,
many tricyclic antidepressants, and warfarin. Valproate is also highly protein bound
and competition in protein binding with warfarin can cause a significant increase in
the free fraction of warfarin and the prothrombin time.27 , 101

Lithium and gabapentin are renally excreted and are not likely to interact with
other mood stabilizers. 102 Lithium levels, however, can increase with concomitant
use of nonsteroidal anti-inflammatory drugs (NSAIDs), thiazide diuretics,
angiotensin-converting enzyme (ACE) inhibitors, metronidazole, and tetracyclines.
103

SPEED OF RESPONSE
In the acute inpatient setting, speed of pharmacotherapy response is critical.
Unfortunately, there has been little study focused on speed as the primary outcome
measure. Clinicians have been forced to rely on their clinical experience or that of
trusted colleagues and form their own opinion. The present authors will survey the
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applicable or possibly applicable literature on strategies for maximizing speed of
response to treatment of schizophrenia, mania, and depression.

Antipsychotics in Schizophrenia and Schizoaffective Disorder

Osser and Sigadel in 20013 published a comprehensive review of antipsychotic
response speed in schizophrenia. This review concluded that risperidone may work
faster than other antipsychotics, and that olanzapine worked fastest when started at
relatively higher doses (e.g.,15 mg daily) compared with lower doses (e.g., 5 or 10
mg daily). Risperidone was the only second-generation antipsychotic that appeared
to work faster than the control first-generation antipsychotic. However, that
difference was not statistically significant, and it was of questionable clinical
significance because the data on which it was based were not primary outcome data
in the studies from which it was derived. Notably, quetiapine and ziprasidone
numerically trailed the control first-generation antipsychotic in the first week or two
of treatment. However, the authors of these studies did not note this in their
discussions, although the implications for antipsychotic therapy in the acute inpatient
setting might be important. This could be because the studies were not designed to
focus on the outcome at 1 or 2 weeks.

Recent studies have suggested that rapid, as opposed to conventional, dosing of
quetiapine speeds response in acute schizophrenia during the first week of treatment.
104 The starting dose of rapid treatment was 200 mg on the first day, followed by 400
mg on the second day, 600 mg on the third day, and 800 mg on day 4. However, the
conventional dosing was to begin with 50 mg on day 1, 100 mg on day 2, 200 on day
3, 300 on day 4, and 400 mg on day 5. This is slower than most clinicians would go,
but the side effects of dizziness, restlessness, and excess sedation on the faster
titration were significant.

The possibility of early onset of therapeutic response to risperidone versus
conventional antipsychotics was confirmed in a more recent review. 105 In this post
hoc analysis of four studies involving 757 patients, a significantly greater proportion
of patients at weeks 1 or 2 achieved a 20% reduction in Positive and Negative
Syndrome Scale (PANSS) total scores with risperidone, compared with perphenazine
(mean dose 28 mg daily) or haloperidol 10 to 20 mg daily. This may be clinically
important because a meta-analysis has shown that failure to achieve a 25% reduction
of symptoms on an antipsychotic in the first 2 weeks predicts poor outcome at 4
weeks (positive predictive value of 63%). 106

The large National Institute of Mental Health (NIMH)-sponsored CATIE study
could have been an opportunity to collect prospective data on early response, but the
investigators did not design the study to shed light on this. The first evaluation point
was 1 month after starting randomized antipsychotic therapy.

The short-term comparative effectiveness of antipsychotics was tested in another
recent randomized trial that was not supported by pharmaceutical companies. 107

Three hundred and twenty seven acute schizophrenia and schizoaffective patients
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who were newly admitted to a public sector hospital were randomized in a 3-week
open-label study to haloperidol (mean maximum dose 16 mg), aripiprazole (22 mg),
olanzapine (19 mg), quetiapine (650 mg), risperidone (5.2 mg), or ziprasidone (150
mg). Effectiveness was defined, controversially, as whether the patient was well
enough for discharge. By this criterion, haloperidol (89%), olanzapine (92%), and
risperidone (88%) were significantly more effective than aripiprazole (64%),
quetiapine (63%), and ziprasidone (64%) over the 3-week period of the study

Secondary outcome measures involving various rating scales did not show
significant differences. This “pragmatic” outcome measure of dischargeability could
have been subject to a variety of biases, but the study is interesting in that it supports
the suggestion that not all antipsychotics are equal in rapidity of response and finds
olanzapine, the conventional antipsychotic, and (again) risperidone to work faster.

When antipsychotics do work, they work fairly quickly. Leucht et al. pooled data
from seven randomized trials of one antipsychotic (amisulpride, not available in the
United States) and found that more reduction of positive and total symptoms
occurred in the first 2 weeks than in the second 2 weeks (p <0.0001). 108 By the end
of 4 weeks, 68% of the improvement that will be found at 1 year was already
achieved.

Speed of Response in Mania
Rapid response is highly desirable in the management of the acutely manic patient,
especially when there is extreme hyperactivity or serious medical illness that may be
exacerbated by the manic state. For this reason, many clinicians combine mood
stabilizers and antipsychotics early, for example, in the first week of admission.
Some evidence supports this, but the relevant studies did not compare untreated
patients assigned to either cotherapy or monotherapy. Rather, the patients studied had
already been treated with mood stabilizers and had failed on them (or received
inadequate doses) after which they had an antipsychotic or placebo added. 109 Often,
newly admitted patients will have been tried on monotherapy with a mood stabilizer
or antipsychotic in the community before needing admission; therefore, it is certainly
reasonable for them to get early combination treatment once hospitalized.

Regarding the choice of which antipsychotic to add, typical or atypical,
naturalistic data seem to favor the atypicals at least with respect to extrapyramidal
side effects, 110 but head-to-head comparisons (e.g., olanzapine vs. haloperidol) have
found no efficacy differences in mania. 111

If monotherapy is to be initiated in a first-onset or untreated, newly admitted
patient, it is difficult to discern what choice would work most rapidly. There is no
clear evidence to favor a mood stabilizer or an antipsychotic as monotherapy.
However, oral-loaded divalproex seems to work faster than standard-titration
methods. 112 With rapid oral loading, the patient is given (in one method) 30
mg/kg/day on days 1 and 2, followed by 20 mg/kg/day on subsequent days. In a
pooled analysis of three studies involving 348 patients, this approach worked faster
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than lithium (300 mg three times daily for 2 days followed by titration to levels 0.4
to 1.5 mEq per L), and it worked equally rapidly to olanzapine 10 mg for 2 days
followed by increase to a maximum of 20 mg daily.112

All five atypical antipsychotics have been approved by the FDA for the treatment
of acute mania based on placebo-controlled studies. However, it must be kept in
mind that the ethical requirements of placebo-controlled studies mandated that the
sicker patients were not included. 113 Therefore, the effectiveness of monotherapy
with atypicals in real-world patients is unclear.

Although there have been claims that the evidence suggests some atypicals work
faster than others in mania, this seems to be an artifact of design variations in the
registration trials. 114 Risperidone and ziprasidone patients were first rated at 1 and 2
days, aripiprazole at 4 days, and olanzapine at 7 days in these trials. Doses used were
risperidone 1 mg every 6 to 8 hours, with maximum 6 to 10 mg daily; aripiprazole
30 mg daily (although a recent study used 15 mg and it worked well 115 );
ziprasidone 40 mg twice daily with food, increased to 60 to 80 mg twice daily on the
second day; olanzapine 15 mg daily to start and then adjusted to 5 to 20 mg daily. As
is the case in schizophrenia treatment, quetiapine may work most rapidly in mania
with an oral-loading schedule of 200 mg on day 1 with daily increases of 200 mg
until 800 mg is reached by day 4, given in two divided doses. 116

Patients who have new-onset bipolar mania who do not need urgent behavioral
control are best treated with monotherapy with lithium. Although slower in treating
the acute episode, no other treatment has performed as well in preventing
recurrences of mania and depression and in reducing risk of suicidal behavior. 117

Observational data indicate that monotherapy with lithium, if initiated, is more likely
to be sustained as a monotherapy, compared with anticonvulsants and antipsychotics
which lead more often to polytherapy. 118

Speed of Response in Depression
There has been a long-standing interest in finding ways to increase the response rate
to antidepressants because of the clinical impression that they require many weeks to
work. However, is this impression based on fact? According to a meta-analysis of 47
double-blind, placebo-controlled trials that evaluated the progression of
improvement weekly or biweekly, >60% of the improvement that was going to occur
on medication occurred in the first 2 weeks. 119 Also, the biggest differences between
drug and placebo were seen during this initial period, suggesting that this initial
improvement was a true antidepressant effect. This analysis also failed to support
another long-standing impression, that rapid early response is a predictor of placebo
response.

Are there any differences in the speed of response of different individual
antidepressants? In a recent meta-analysis of all antidepressant controlled trials by
the U.S. Agency for Healthcare Research and Quality, 120 one antidepressant had
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sufficient evidence to deserve mention as possibly having a faster onset of action.
Mirtazapine, in seven studies, all sponsored by the manufacturer, consistently had
faster effect in comparison with four different SSRIs. The effect size was moderate;
the number needed to treat to yield one additional responder after 1 to 2 weeks of
treatment was 7. Also, one antidepressant seemed to work consistently slower than at
least four other antidepressants—fluoxetine. This is presumed to be due to the long
half-life of fluoxetine and its metabolite norfluoxetine, which results in a long period
(which can be months) until development of steady-state levels when the patient is
started on the lowest effective dose of 20 mg daily. 121

Augmentation strategies to speed response have been the subject of interest for
decades. Prospects that have had periods of popularity include combining SSRIs and
tricyclic antidepressants and adding pindolol to SSRIs (which seems to speed
response in Europe but not in the United States). 122 More recently, studies in which
atypical antipsychotics are added to SSRIs have been financed by the atypical
antipsychotic drug companies. 123 This costly approach can augment a partial
response to an SSRI, but there have been no studies evaluating whether initial
cotherapy would speed response.

There is a possibility that antidepressants will be developed that have a much
more rapid onset, even within hours, based on recent studies with intravenous
infusions of the N -methyl-D-aspartate receptor agonist ketamine. 124 More research
is needed to find a way of sustaining the benefits and dealing with toxicity, but the
findings are of great interest.

Suicidal depressed patients present a particular challenge. There is an urgent need
to see rapid improvement in suicidal thinking. With effective treatment, most
patients will become less suicidal, but for a few, suicidal ideation and activity may
increase, or occur de novo , in the early weeks of treatment. This has been observed
since the beginning of the antidepressant era. It was thought to be due to a
progression of response to antidepressants. Patients might initially show
improvement in psychomotor retardation, with a lag in improvement in mood,
leading to increased risk of suicidal actions. Possibly, this might be the mechanism
with antidepressants like tricyclics with their primarily noradrenergically mediated
pharmacodynamics. Other causes of increased suicidality have been proposed with
the SSRIs and other second-generation antidepressants, including an activation or
akathisia-like effect associated with dysphoria. All antidepressants could cause the
emergence of a mixed state in a latent bipolar patient. The FDA has recently, though
controversially, determined that the risk for antidepressant-emergent suicidality is
higher in children, adolescents, and young adults, and required package insert alerts
to watch for this adverse effect. 125 In any case, it is reasonable to monitor all
patients closely when they are started on antidepressants.

MATCHING SIDE EFFECT PROFILES TO PRESENTING
SYMPTOMS
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A simple, yet common, consideration when choosing among treatment options
concerns the issue of attempting to match the immediate effects (or side effects) of
medication to patients’ presenting symptoms. For example, while waiting for the
effect of an antidepressant on the primary depressive disorder, the patient may have
prominent neurovegetative symptoms that cause much distress. Choosing an
antidepressant that could ameliorate, or at least not worsen, these symptoms may
decrease the need to use multiple drugs and increase the likelihood of continued
treatment adherence.

Sleep Changes
When choosing an antidepressant, mirtazapine or nefazodone given at bedtime may
be more helpful than other serotonergic antidepressants for a patient with insomnia.
On the other hand, patients prescribed paroxetine may subjectively feel more tired
but are just as likely to have continued insomnia. 126 Bupropion or fluoxetine given
during the day may be better suited for a depressed patient with somnolence. Among
antipsychotics, quetiapine and olanzapine would probably help more with sleep,
whereas aripiprazole or ziprasidone might be better suited for the already somnolent
or anergic psychotic patient.

Appetite Changes
If the depressed patient is cachectic, mirtazapine can increase appetite and oral
intake earlier than the time required for the antidepressant effect to occur. In contrast,
bupropion, nefazodone, or venlafaxine would be good choices for an overweight
patient. In a bipolar patient, lithium and valproate can be helpful if weight loss is a
presenting symptom. Among antipsychotics, olanzapine and quetiapine could be
chosen if weight gain would actually be desirable. However, the risks would include
increased triglycerides, hyperglycemia, and insulin resistance. For the already
overweight psychotic patient, aripiprazole or ziprasidone may be more appropriate.

POLYPHARMACY
Polypharmacy—or more appropriately “polytherapy”—may be defined as the
concomitant use of two or more agents within the same class (e.g., two
antipsychotics). The addition of medication from other classes, possibly for
amelioration of side effects or improved control of symptoms (e.g., an antipsychotic
plus a mood stabilizer for acute mania), is not always considered to be polytherapy.
However, these combinations may still constitute “relative” polytherapy if the use of
an available alternative single agent would have worked equally well.

Most practice guidelines and evidence-based algorithms recommend the use of
sequential trials of monotherapy for treatment of acute episodes of psychiatric illness
and may suggest polytherapy only as a last resort. There continues to be a dearth of
controlled trials studying the use of polytherapy in hospitalized patients. Still, if one
considers the use of combination psychotropics across different classes of
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medication, then clearly the use of polytherapy is the norm rather than the exception
in the hospitalized patient. 127 However, the concomitant use of multiple drugs
within the same class (e.g., two or more antipsychotics) is also highly prevalent—
40% to 50% for antipsychotics in schizophrenic and schizoaffective patients 128 , 129

—and this use has increased over time. 130 Probable reasons for both types of
increase likely include the availability of a greater number of pharmacotherapeutic
agents and the presumed increase in safety of many of the newer available agents.
Furthermore, psychiatric units provide treatment for patients with (a) severe mental
illness, (b) histories of multiple past hospitalizations and medication trials, (c)
treatment resistance, and/or (d) dangerous behavioral problems, indicating the
likelihood of an even greater perceived need for polytherapy for symptom control.
The pressure from managed care for more rapid control of symptoms during briefer
inpatient stays has also contributed to the use of polytherapy in this population.
Understandably, in the absence of evidence, factors such as personal preference,
historical patterns of practice, and pressures from milieu and nursing staff to treat
patients more aggressively 131 have further contributed to the continued prevalence
of polytherapy in inpatient clinical practice.

Although it is frequently unclear if there is any added benefit from the use of
multiple medicines, the downsides and risks of polytherapy are clear. These include
the risks of increased (a) medication-related adverse effects, 132 (b) dangerous drug-
drug interactions, (c) medication errors, (d) mortality rates, 133 (e) medication
nonadherence after discharge, and (f) cost. 134 Inpatient polytherapy has also been
associated with longer hospital stays, although this may be because the most ill
patients may be the most likely to be treated with multiple medicines.132 It is
reasonable then that generally polytherapy should be avoided when possible. To this
end the use of treatment algorithms, periodic reviews of inpatient practice, and
raising awareness regarding the risks of polytherapy can decrease its use in the
inpatient setting. 135 However, there are certain circumstances in which, after a clear
review of risks and benefits, polytherapy may be appropriate in hospitalized patients.

Cross-Titration
Clinicians commonly use cross-titration when adding a new medicine while
discontinuing a previously ineffective one. The first agent is not discontinued
abruptly in an effort to decrease the risks of withdrawal or discontinuation-related
phenomena or worsening due to loss of an occult partial response. In the case of
antipsychotics, for example, a 3-week taper can significantly reduce crossover
exacerbations. 136 Frequently, however, as the patient improves with the addition of
the second drug, the clinician is tempted to believe that the combination therapy
(rather than the second drug alone) is responsible for this improvement and hence
both medicines are continued. However, if one assumes that the response to the first
drug was unsatisfactory despite an appropriate trial (i.e., dosing was appropriate and
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duration of treatment was adequate), it is not likely that it would have new-found
effectiveness at a subsequently lower dose. In most cases it is recommended that the
cross-titration continue until a clear switch is made to the second drug. 137

Completing the cross-titration switch need not occur in the hospital and may
continue on an outpatient basis after the patient is well enough to be discharged. In
these circumstances, clear communication with outpatient providers is necessary to
convey the inpatient team’s treatment plan in order to decrease the chance of
continued polytherapy.

The Agitated Manic and/or Psychotic Patient
In manic patients, mood stabilizers may not be immediately effective in the treatment
of mania and a 1- to 2-week time period or longer may be needed to achieve
significant therapeutic effect. Preliminary studies comparing olanzapine, risperidone,
or quetiapine in combination with lithium or valproate versus the use of either mood
stabilizer alone suggest that the combination treatments may be more effective—
although the addition of an antipsychotic increased the rate of adverse effects. 138 -

142 It is not clear, however, whether polytherapy results in earlier response. Also, as
noted earlier, in these studies patients had a second agent added because they were
not satisfactorily responding to monotherapy; the studies did not evaluate whether it
is more desirable to commence treatment with the two agents simultaneously.

In schizophrenic patients there can be variable response time with the use of
different antipsychotics.3 In both the agitated manic patient and the agitated
psychotic patient, there can be a real need early on for adjunctive medications such
as benzodiazepines. Clinical experience suggests that adjunctive first-generation
antipsychotics may acutely decrease the risk of harm secondary to behavioral
dyscontrol. They may also be needed for severe insomnia. The rationale for adding
typical antipsychotics should not be to hasten overall recovery—a prospect for which
there is no good evidence—but in the hope of decreasing dangerous behavior in the
short term. Clinicians should take into account the risks of medication interactions
and the increase in risk of antipsychotic-related adverse effects and carefully balance
these against the potential benefits when considering adding neuroleptics. Once the
patient’s behavior improves and remains stable, adjunctive drugs such as
benzodiazepines and typical antipsychotics can be withdrawn. If the patient has
required high doses of these agents, it is recommended that they be tapered and not
abruptly discontinued, and again, clear communication with the outpatient
psychiatrist is essential to ensure that the taper continues following discharge.

In the nonagitated psychotic patient there is less justification for adjunctive
polytherapy. If there is no response to the first antipsychotic drug within the first
week, increasing to more optimal dosing or switching to a new antipsychotic (to
clozapine if appropriate) should be considered.3 The temptation to use polytherapy
within the first week (or to change to another antipsychotic prematurely) occurs if
there is little response in terms of targeted psychotic symptoms. With partial
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response, deciding on the next step is complicated by the possibilities that (a) the
patient may respond better given enough time and that (b) the observed improvement
may be due to placebo effect or to other therapeutic effects of hospitalization.3 The
clinician should ensure that optimum dosing is being used and despite the
uncertainty the best course of action may be to allow for gradual response. If after 2
to 3 weeks of optimal dosing—by which time most of the improvement that one is
likely to see will have occurred 143 —there is still insufficient response, the
antipsychotic agent should be changed. (This would constitute a briefer trial and
more rapid switch than recommended by algorithms based on outpatient treatment.
144 ) Again if appropriate the change should be to clozapine. A lengthy taper of the
first agent is usually not needed under these circumstances.

The Depressed Patient
In depressed patients, unless multiple monotherapies have failed, the use of
combination antidepressant therapy is usually not needed and a relatively rapid taper
can precede the use of a new antidepressant. The concomitant use of two SSRIs
should be avoided due to the risk of serotonergic side effects. If a combination of
antidepressants is considered, then agents with different mechanisms of action
should be used, 145 although dose increase to the optimal or maximal dose of the first
agent should be tried before adding a second antidepressant. In addition, clinicians
should not underestimate the effectiveness of psychotherapy when combined with
antidepressant therapy and its ability to reduce the need for antidepressant
polytherapy. 146 - 148

Adding an antidepressant to an acutely psychotic schizophrenic patient’s
antipsychotic regimen is generally not helpful and may cause symptom
exacerbations or drug interactions. Mood symptoms generally improve as the patient
responds to the prescribed antipsychotic. 149

In the patient with bipolar depression, lithium 150 or quetiapine 151 and possibly
lamotrigine 152 may be used as monotherapies, although there are three unpublished
negative or failed studies with lamotrigine monotherapy.103 However, if these agents
cannot be used, then antidepressants may need to be considered, despite
disappointing data on the efficacy of antidepressants over the long term. 153 In these
cases, it may be prudent to treat the patient with another mood stabilizer (and to
reach therapeutic serum levels if applicable) before carefully introducing an
antidepressant, thereby reducing the risk of inducing mania.

TREATMENT RESISTANCE
Patients who are admitted to acute psychiatric units have frequently had a number of
medication trials with unsatisfactory results, leading to their need for admission.
Therefore, treatment resistance is a typical challenge encountered in this setting.
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There are also more severe levels of treatment resistance. Exhaustive trials may have
already occurred in recidivistic patients, and it will be difficult to determine what to
do next. Or the patient may have had more than one significant trial during the
present admission, without success, and the length of stay to that point may require
that the patient be transferred to a tertiary-care facility.

Although detailed algorithms for the approach to treatment-resistant problems
would require going beyond the scope of this chapter, a list of sometimes overlooked
or avoided options that are especially worthy of consideration will be offered. As a
general principle, making one medication change at a time, and giving it adequate
time to be dosed properly, produces better and faster results than “treatment as usual”
that lacks this organized and consistent approach. 154

Schizophrenia and Schizoaffective Disorder
In the treatment of schizophrenia and schizoaffective disorder, one must first rule out
the perhaps most frequent cause of poor response—noncompliance (e.g., cheeking,
self-induced vomiting, purging). The most evidence-supported pharmacotherapy
option after there have been a minimum of two adequate monotherapy trials of
antipsychotics is clozapine. 155 , 156 The two trials should include one first-
generation antipsychotic and either risperidone or olanzapine. The resistance to using
clozapine comes from fear of side effects and concern about the amount of time it
takes to start a reasonable trial. Also, a very common conceptual obstacle on the part
of the physician is the assumption that a previously noncompliant patient would not
be willing or able to adhere to the monitoring regime (i.e., blood draws) that would
be needed with clozapine treatment. This concern is usually misplaced, however,
given that if the patient responds well to clozapine, outpatient compliance could be
much better than expected. The physician has to be prepared to make an
appropriately positive and convincing description of the potential benefits versus the
risks of this option during the consent process. This is the true “art” of medicine—
the ability to persuade the patient (and the managed care reviewer) to agree to an
effective, highly evidence-based, but arduous treatment course. The improvisational
throwing together of unproven combinations of multiple classes of disparate
psychotropic agents is closer to alchemy than to art. (Clozapine is also an important
option for treatment-resistant cases of bipolar disorder and BPD.)18 , 19

If clozapine cannot be used, many patients have never had an adequate trial of a
reasonably well-tolerated first-generation antipsychotic such as perphenazine, and
may benefit substantially even if the more esteemed second-generation drugs have
been ineffective. Fully a quarter of well-defined treatment-resistant patients with
schizophrenia had a substantial response (>30% improvement in PANSS score) with
perphenazine in a controlled study at a dose of approximately 40 mg daily. 157

Surprisingly, aripiprazole at a dose of 30 mg did equally well in this trial, although
there were somewhat more dropouts due to side effects.

Finally, in thinking about treatment resistance in the pharmacotherapy of
schizophrenia, it is useful to recall the original observations of Dr. Heinz Lehmann
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from the 1950s regarding the phases of response to chlorpromazine. 158 He observed
three phases, as follows:

1. Medicated cooperation. The patient is no longer assaultive or
uncooperative but does not interact socially and still has persistent
delusions, hallucinations, or formal thought disorder. This phase is
usually achieved within the first week of treatment.

2. Socialization. The patient is able to interact reasonably well but still has
persistent psychotic symptoms on questioning. It may take 4 to 6 weeks
to achieve this phase.

3. Elimination of thought disorder. The patient is in substantial remission,
with refinement of social and occupational capacities. It may take several
months to reach this phase, if it occurs at all.

If the patient’s improvement seems to have plateaued at level (1) or (2), further
medication trials including clozapine are indicated. One may then have the
opportunity to observe the patient progressing further on this continuum of response.

Mania
In the treatment of mania, lithium may be the most overlooked option in the United
States currently. 159 Marketing influences may have led American physicians to
routinely overlook the significant benefits of lithium over the long term, particularly
for suicidal patients and others with resistant depression, and underestimate the risks
of alternative agents (e.g., the greater weight gain and teratogenicity associated with
valproate).

Depression
Inpatients with psychotic depression are often not given the most evidence-supported
pharmacotherapy, 160 which is to use full doses of antipsychotics and antidepressants
in combination.

In the approach to pharmacotherapy-resistant nonpsychotic depression, it is
important to delineate and intervene to ameliorate stress-related and personality
style-mediated contributions to the depressed state. 161 Beyond that, Sequenced
Treatment Alternatives to Relieve Depression (STAR*D) has suggested that thyroid
hormone augmentation of an SSRI, and the quadruple-action combination of
venlafaxine and mirtazapine may deserve more consideration than previously
thought. 162 , 163 ECT, with its high remission rates, 164 deserves consideration as an
alternative to either of these options. 165 Unfortunately, the likelihood of use of ECT
is strongly dependent on its availability in the hospital to which the patient is
admitted.

PHARMACOGENETICS
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Pharmacogenetics, the study of genetically determined drug response, can guide
treatment selection by helping to predict how an individual patient would respond to
specific agents. A brief discussion of promising developments can shed light on the
ways in which better understanding of genetically determined factors can affect
clinical treatment. Pharmacogenetic understanding holds significant potential to
decrease morbidity by decreasing the risk of adverse drug effects and decreasing
overall treatment time—time that would otherwise be spent trying ineffective
treatments. At a minimum, it is important to obtain the family history of drug
response in patients admitted to the psychiatric unit. It may also be of value to think
about how psychopharmacologic choices may be influenced by ethnic and
population-based considerations. 166

A primary area has been the improved understanding of genetic polymorphisms in
CYP450 enzymes, especially the CYP2D6 and CYP2C19 variants, and their impact
on the pharmacokinetics of drug response and tolerance. 167 Laboratory testing for
19 genes is now available 168 but not yet part of mainstream clinical practice, in part
because it is not covered by any insurance programs. Individual genotypes can be
identified based on the function of the enzymatic phenotype (e.g., poor, intermediate,
extensive, or ultrarapid metabolizers). For example, “ultrarapid” metabolizers may
carry three or more active CYP2D6 alleles, whereas “poor metabolizers” may lack
enzymatic activity. Poor metabolizers may therefore be at higher risk of adverse
effects if treated with medicines that are substrates of this isoenzyme, whereas
ultrarapid metabolizers may not show clinical response. Ultrarapid metabolism, for
example, may be one reason for treatment refractoriness to antipsychotics, many of
which are metabolized by CYP2D6. What is additionally important is that relevant
genotypes are represented differently in different populations. For example,
approximately 30% of patients from North Africa and the Middle East may be
ultrarapid metabolizers of CYP2D6 substrates;167 up to 50% of Asians may have a
partially deficient form of the CYP2D6 allele. 169

Pharmacodynamic implications of genetically determined response could also
have direct influence on choice of treatment. A major area of study is that of the
genetic variants of the serotonin transporter gene (SLC6A4 ). The “short” form of the
serotonin transporter gene promoter has a polymorphism that has been associated
with decreased response to SSRIs, whereas the presence of the long allele is
associated with positive drug response. 170 Also interestingly the short allele variant
may be associated with increased risk of antidepressant-induced mania. 171 This
correlation of long versus short forms of the alleles with treatment response,
however, may apply only to SSRIs and not to antidepressants with other mechanisms
of action (e.g., mirtazapine). 172

For antipsychotics, polymorphisms in receptor genes have been associated with
both effectiveness and with the risk of adverse effects. Examples particularly
relevant to inpatient psychiatry are studies showing the possibility of an association
between variations in D2-receptor genes and the speed of response to antipsychotics
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173 and effects of variations in D3-receptor genes on the development of TD.170

There also could be important economic ramifications—the potential to predict those
who can benefit from more affordable first-generation antipsychotics without being
genetically predisposed to TD would significantly influence treatment decisions. 174

In regard to mood stabilizers, the study of lithium responders and genetic
inheritance of bipolar disorder may eventually guide treatment. Positive response to
lithium may be associated with bipolar disorder that is more genetically based. 175 A
known clear family history of bipolar disorder therefore may argue for the selection
of lithium for these patients.

MANAGED CARE AND FINANCIAL CONSIDERATIONS
Although physicians would like to feel that they have the autonomy, right, and
responsibility to prescribe whatever they think is best, the reality is that health care
resources are limited and it is impossible to avoid oversight by managed care.
Questions will be raised about the high costs of certain medicines. At the same time,
the primary interest of managed care review teams is to keep the length of stay as
short as possible and their criteria mainly focus on safety issues and ensuring that
“active treatment” is occurring. Often this means to them that there have to be
frequent medication changes. They see this as concrete evidence of active
interventions, whereas the other no less important and effective inpatient
interventions such as intensive individual or group psychotherapy are less
appreciated in justifying ongoing inpatient stay. There is often scant
acknowledgment that most psychotropic medicines have latency periods before their
onset of action and often it is the therapeutic milieu that is responsible for the rapid
initial improvement in the patient’s distress.

Nevertheless, difficult as it is, psychiatrists should avoid the temptation, fanned by
the impatience of managed care reviewers, to increase doses too rapidly or to add
additional medicines before current ones have had a reasonable chance to take effect.
Evidence-supported approaches should influence treatment decisions and not the
usually unseen managed care criteria for allowing additional days of inpatient care
that usually have little scientific basis.

Drug formularies inform physicians of the availability of more economical
choices when selecting medication. The hope and expectation is that these lists are
guided not only by economic concerns but also by the realities of clinical practice.
Requests by physicians for exceptions based on these realities should follow from
thoughtful, cost-effective, stepwise sequences of choices that can be justified to the
cost managers in terms that they will understand.

With a significant proportion of the population in the United States lacking health
benefits, the psychiatrist may have to opt for alternative medication to accommodate
a patient’s ability to pay for it.

Sometimes, this may expose the patient to the risk of more side effects compared
with a newer drug. For example, the atypical antipsychotics have fewer motor side



398

effects but they are not currently available in a generic formulation and therefore
none may be affordable without health benefits. Even if the health plan allows the
use of newer medicines, they may still be unaffordable because of the high
copayments or limited allowable yearly coverage. Psychiatrists in many parts of the
world confront this problem routinely. As the costs of health care continue to
escalate and fewer financial resources are available for patient care, physicians can
expect to be required to factor economics more and more into their clinical decisions.

IMPROVING OUTCOME AFTER DISCHARGE
Up to 50% of discharged psychiatric inpatients may be readmitted within 1 year of
discharge. 176 Many factors can help prevent readmission but the two most important
ones are compliance with treatment appointments and medication. Studies have
shown that up to half of discharged patients with schizophrenia or related disorders
miss their first follow-up appointment after their hospital release. 177 Boyer et al. 178

reported that aftercare appointment compliance can be enhanced by three clinical
“bridging strategies.” These are (a) communication between inpatient and outpatient
providers about discharge plans, (b) starting outpatient programs before discharge,
and (c) family involvement during the hospitalization.

Disease-management programs promoted by managed care companies for medical
diagnoses are beginning to be developed for psychiatric illnesses. Kopelowicz et al.
179 demonstrated that patients and their families who received skills training had
better outcomes in the first 9 months in regard to relapse, functioning, and
rehospitalization. Psychoeducation of patients, especially when their families are
involved, has produced reduction of relapse and readmission rates of up to 50%.
Inpatient teams should therefore take advantage of the ability to involve family
members in meetings during the hospital stay.

Finally, compliance is negatively associated with the complexity of a medication
regimen. The inpatient psychiatrist has the opportunity to examine closely whether
polytherapy regimens that require multiple daily doses of various therapeutic agents
are really necessary. Simplification of a patient’s pharmacotherapeutic regimen can
significantly contribute to continued improvement and stability after discharge from
the inpatient setting.

SUMMARY
The pharmacologic approach to the psychiatric inpatient is influenced by multiple
considerations. Treatment needs to be provided for the most severely psychiatrically
ill patients within a short period of time and it needs to be safe and effective and also
to increase the likelihood that patients remain well after discharge.

1. The provision of safe treatment means that any dangerous or assaultive
behavior has to be treated urgently, often before a definitive diagnosis is
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reached. Typical antipsychotics and benzodiazepines remain the mainstay
for rapid parenteral treatment.

2. In decreasing patient distress, p.r.n. medication does play a role in
decreasing patient distress, although the request for such medication by
patients and staff may suggest a need to consider psychological methods
of managing this distress.

3. Efforts should be made to clarify patients’ past pharmacotherapeutic
treatments. Collateral information is often necessary. Data regarding past
medication trials, both successful and otherwise, as well as information
regarding reasons for past medication nonadherence, can be invaluable.

4. In all patients, but particularly in those with concomitant medical illness,
the choice of agent should be guided by an effort to decrease overall
medical risk and to avoid worsening the patient’s medical comorbidities.
The effect of psychiatric medication on all major systems, including
cardiovascular, neurologic, hematologic, hepatic, renal, metabolic, and
reproductive should be considered, and adequate steps should be taken to
identify high-risk patients and monitor them when appropriate.

5. Antipsychotics, antidepressants, and mood stabilizers carry the risk of
dangerous medication interactions. In the patient being treated with
multiple medicines, psychiatric or otherwise, an effort should be made to
decrease the risk of these interactions.

6. Although some agents may bring about response quicker than others
(e.g., risperidone for psychosis, mirtazapine for depression), dose and
speed of titration also likely affect speed of response for antipsychotics
(e.g., olanzapine and quetiapine) and for mood stabilizers (e.g.,
valproate).

7. Psychiatric medicines should be used that would preferentially improve,
rather than worsen, patients’ associated neurovegetative symptoms, such
as sleep and appetite changes, by matching side effect profiles to these
symptoms .

8. Polytherapy should be minimized when there is a lack of evidence for its
effectiveness and risk of increased overall side effects. However, in
certain contexts (e.g., during cross titrations, or while treating agitated
manic or psychotic patients) polytherapy may be temporarily necessary.

9. Treatment resistance constitutes a significant problem in the inpatient
population. Clozapine use should not be avoided when there is clear
treatment resistance to multiple other antipsychotics. In patients with
bipolar disorder, lithium should not be overlooked. In refractory
depressed patients, ECT and evidence-supported antidepressant
combinations (e.g., venlafaxine and mirtazapine) should be considered.

10. Pharmacogenetic factors may explain lack of response to, or lack of
tolerability of, certain medications in specific patients. Laboratory testing
for genetic polymorphisms will increasingly aid in the identification of
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patients who would be likely to respond to certain therapies earlier during
inpatient treatment.

11. Efforts should be made to resist managed care reviewers who push for
aggressive psychopharmacologic interventions when psychotherapy is
more appropriately indicated. On the other hand, outpatient insurance
formularies, and patients’ lack of ability to afford expensive prescribed
medications after discharge cannot be ignored when deciding the
inpatient choice of treatment.

12. The inpatient psychiatrist should keep in mind that for any
pharmacotherapeutic regimen to be successful it should be tied to
psychosocial interventions. Individual and group psychotherapy, family
involvement in patient treatment, communication with outpatient systems
of care, and strategies to increase likelihood of treatment adherence are
all critical for a successful outcome. Comprehensive treatment of the
whole patient is necessary for the ongoing provision of safe and effective
treatment.
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I

UPDATE
Inpatient Psychopharmacology

n the 11 years since the publication of this book chapter on the use of
psychopharmacology with the psychiatric inpatient, the general and specific

principles and advice seem to have changed very little. It is surprisingly
current. Anyone working on an inpatient unit, it would seem, could profit from
reading this material—there will likely be at least a few practical or
informational points that will be immediately applicable. A few updates for
certain sections of the chapter are provided below.

Selecting Treatment
This long section begins with advice on managing the agitated patient with oral
or parenteral medication directed at symptoms that must be addressed urgently.
A new and fairly large prospective randomized double-blind controlled trial
evaluated four intramuscular (IM) treatments for acute agitation in an
emergency room setting in Brazil. 1 A total of 100 consecutive patients
(consent obtained from relatives or friends accompanying the subjects) were
randomized to haloperidol 2.5 mg plus midazolam 7.5 mg, haloperidol 2.5 mg
plus promethazine 25 mg, olanzapine 10 mg, or ziprasidone 10 mg. The
majority of the patients had schizophrenia, with 36% having a diagnosis of
mania. One hour after the treatment, the best results were with either the
haloperidol plus benzodiazepine or the olanzapine. However, the odds ratio for
significant side effects was 1.6 higher for olanzapine. The other two treatments
were inferior in effectiveness and the odds ratio for side effects was 3.6, that is,
much higher, with the haloperidol plus the sedating antiparkinsonian agent
promethazine. This study further supports the recommendation in the chapter
that haloperidol plus a benzodiazepine (often it is lorazepam in the United
States) is still the best and safest IM treatment for acute agitation in the urgent
or emergency setting.

This section continues with an extended discussion of the oral use of “prn”
(abbreviation for the Latin words “pro re nata,” or “as the thing is born”) as-
needed medication for different urgent problems in the inpatient setting. The
essential point, still valid today, is that while there are times when one must
resort to offering prn’s, there is a downside, which is that they encourage the
patient in the belief that when they are feeling mental distress there is a pill they
can take to immediately feel better. Usually, we are trying to teach patients to
use nonmedication coping strategies for their dysphoric states, and the use of
prn’s can work against those strategies. It would be better, when the patient
comes to the nurse to ask for the prn that he/she has on order, to sit down with
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the patient and figure out what is causing the distress and develop a
nonmedication coping strategy for that precipitant. Many patients may already
be heavily committed to self-medications for immediate symptom relief,
ranging from nicotine products, to cannabis, to alcohol, cocaine,
benzodiazepines, and other abusable substances. Using prn’s in those patients,
in particular, can be counterproductive and foster the very habits that the
clinical team is working to undermine.

This section proceeds to discuss a variety of general medical conditions that
inpatients may have comorbid with their psychiatric problems and how the
management is affected by these comorbidities. Most of it is still very relevant
and useful. The association between the use of antipsychotics and sudden death
(likely in part from arrhythmias) is mentioned and new data have been added to
the evidence base confirming this risk. 2 Sudden death is particularly a problem
when these medications are used for dementia symptoms in the elderly, as
mentioned. 3 A black box warning regarding this risk has been added to all
antipsychotics. Weight gain, metabolic syndrome, and induction of diabetes are
also discussed. New data indicate that even one 10 mg dose of olanzapine
significantly impairs insulin resistance and elevates inflammatory markers in
healthy control volunteers 4.5 hours after administration. 4 The longer term
effects of this one dose were not evaluated but this “requires elucidation”
according to the authors. Quetiapine probably has similar effects, 5 and
clozapine almost certainly does as well. Since the chapter was written, we do
have newer second-generation antipsychotics with relatively fewer metabolic
side effects, including aripiprazole, lurasidone, brexpiprazole, and cariprazine
—although ziprasidone still seems to have the least.

In the treatment of agitation in patients with dementia, the recommendations
in the chapter are supported by more recent studies. 6 , 7

Restless leg syndrome is mentioned as a problem encountered in inpatients.
Quetiapine should be added to the list of medications that often cause this as a
side effect. 8 Since the review by Rittmannsberger and colleagues of 16 cases
from 6 years ago, there have been at least 9 other reports of varying numbers of
cases in the literature.

This section ends with some discussion of issues for women including
women of childbearing age. Without doubt the most undesirable (though still
often used) medication in young women with bipolar disorder is valproate. 9 It
received an “X” rating (for antiepileptic treatment) from the Food and Drug
Administration (FDA)—because of being associated with an 11% risk of
significant congenital abnormalities including spina bifida and cardiac defects.
10 Another important problem for women, and many men, is prolactin-mediated
side effects of certain antipsychotics such as risperidone, paliperidone, and
most first-generation antipsychotics. It is now thought that the health
consequences are more significant than once thought and prolactin levels
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should be routinely measured and medications changed to prolactin-sparing
antipsychotics (like aripiprazole) when possible. 11

Polypharmacy, Treatment Resistance, Pharmacogenetics,
Managed Care/Financial Considerations
There are discussions of polypharmacy in the management of psychotic, manic,
and depressed patients. Algorithm chapters in this book will be a more updated
source for the most current thinking on sequences of medications to use for
these disorders and when use of more than one medication within the same
class (e.g., anticonvulsants or antipsychotics) might be justified. Treatment
resistance is also addressed much more comprehensively than it is in this
overview chapter and the reader is referred to the individual diagnoses and their
algorithms. The discussion of pharmacogenetics still seems pertinent—which is
surprising given the lapse of 11 years since this was written.
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Guidelines, Algorithms, and Evidence-Based
Psychopharmacology Training for Psychiatric Residents
David N. Osser, MD, Robert D. Patterson, MD, and James J. Levitt, MD

Objective: The authors describe a course of instruction for psychiatry residents that
attempts to provide the cognitive and informational tools necessary to make scientifically
grounded decision making a routine part of clinical practice.

Methods: In weekly meetings over two academic years, the course covers the
psychopharmacology of various psychiatric disorders in 32 3-hour modules. The first half
of each module is a case conference, and the second is a literature review of papers related
to the case. The case conference focuses on the extent to which past treatment has been
consistent with evidence-supported guidelines and algorithms, and the discussants make
recommendations that take the relevant scientific evidence into consideration. The second
half of each module focuses on two papers: 1) a published guideline, algorithm, or review
article and 2) a research study.

Results: Residents absorb a comprehensive overview of recommended clinical practices
and acquire skills in assessing knowledge that affects decision making. Satisfaction with
the course is rated highly.

Conclusion: The course appears useful by its face validity, but research comparing the
attitudes and practice outcomes of graduates of this course compared with recipients of
other training methods is needed.

There is growing concern about how to enable physicians to use research findings in
the care of their patients. Evidence-based medicine (EBM) is a way physicians can
merge research with patient care ( 1 – 3 ). There seems to be a large gap between
evidence-supported practice and typical practice ( 4 ). To narrow this gap, many
practice guidelines, algorithms, and compilations of expert interpretation of
evidence-based medicine have been issued in recent years. However, studies have
shown that simple dissemination of these documents is generally not effective in
changing practice ( 5 , 6 ). Some systems designed to change behavior show
promise. Examples of such systems include: computerized reminders, flowcharts
posted on walls, and performance feedback and reviews. The changes in physician
prescribing behavior have been modest, however ( 7 – 9 ). The targeted practices
often return to preintervention levels, unless multifaceted, resource-intensive
interventions are sustained ( 10 ).

This article describes a course in psychopharmacology for psychiatry residents
designed to address these concerns and the problem of commercial influence in
medical education. The authors wish to prepare students to be able to use valid new
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information and resist influences that are not evidence-based. Detailing, gifts, and
sponsored educational products are highly influential, but, unfortunately, this
influence is often in the direction of irrational prescribing, especially with respect to
cost-effectiveness ( 11 – 13 ). Industry-sponsored education has been dominating
residency and postgraduate training in recent years and is a concern throughout
medicine ( 14 ).

The practice of EBM involves stepping back from a clinical scenario and asking
questions about the scientific evidence that pertains to that situation (1 ). This is a
rigorous approach to clinical decision making that may be unacceptably time
consuming. For the psychopharmacologist, a four-step approach is required. The first
step would be to make a criteria-based Diagnostic and Statistical Manual of Mental
Disorders (DSM)-IV diagnostic impression, identifying subtypes and comorbidity.
This is required because virtually all the evidence in the literature regarding
psychopharmacological treatment involves the treatment of patients who have been
identified by these criteria. Regardless of the validity of DSM criteria, their utility in
the context of EBM is difficult to dispute ( 15 ). Next, a review of past treatment
trials, including their adequacy and outcomes, must be completed. Then, the
clinician must search for, find, read, and analyze, and apply the research evidence
that pertains to the treatment situation (1 ). Finally, a treatment decision is made after
the evidence information is integrated with the clinician’s knowledge of the total
patient, taking into account issues such as side effect sensitivities, patient
preferences, family input, and ethnic and cultural considerations ( 16 , 17 ).

This process is arduous and requires use of some cognitive disciplines that may be
unfamiliar to the physician. These barriers have limited the usefulness of EBM in the
day-to-day practice of medicine and psychiatry. In an effort to address this problem,
high- quality, evidence-based practice guidelines and algorithms have been
developed by appropriately qualified entities. The physician can consult these
academic products and more quickly determine what the evidence supports for the
clinical scenario at hand. However, these products will usually not address all
situations, and the EBM physician must still be able to utilize the four-step process to
look up particular questions or determine whether there has been important new
evidence since the guideline/algorithm was published.

However, as noted, physicians often do not consult evidence-based guidelines and
algorithms, much less follow them. They present many reasons for not doing so ( 18
). The most common reasons involve lack of awareness that the guidelines exist or
apply ( 19 ), belief that the recommendations will not produce a good outcome; and
lack of experiences with some recommended treatments and consequent discomfort
with trying them. Additionally, some physicians may not trust the
guidelines/algorithms, especially if they have reason to doubt whether they were
rigorously and thoughtfully constructed. Many of these products come embedded in
industry sponsored educational material and contain obviously biased
recommendations. Even the term “evidence-based” is losing meaning and credibility
these days because of its ubiquitous presence in the titles of promotional offerings.
Guidelines and algorithms may also be rejected as “cookbook medicine,” even
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though, curiously, physicians are likely to agree with the specific recommendations
in a guideline when they are presented separately from that guideline (18 ). Finally,
some physicians assert that they do not agree with the concept of EBM in general,
pointing out that much of the evidence of EBM is flawed and incomplete and thus
irrelevant ( 20 ).

What is the alternative? Instead of employing EBM-informed reasoning, it is well-
known that physicians often fall back on faulty processes of decision making ( 21 –
23 ). For example, “reflexive decisions” are impulsive judgments made without
consciously considering any alternative. “Bias-driven clinical judgments” occur
when the physician is overconfident and thinks that he or she knows exactly what to
do based on some bias. The “availability heuristic” is the tendency to grab the first
answer that comes to mind and to stick with it despite evidence to the contrary.

Use of these faulty approaches is sometimes justified by referring to them as part
of the “art” of medicine. Belief in this art appears to be rooted in the apprentice/
mentor training model [eminence-based medicine ( 24 )] and the model of placing
special value on recollected clinical experience without adequately taking into
account the unreliability of memories. The problem with clinical experience is that
people tend to overestimate the frequency of intermittent reinforcers ( 25 ) (e.g., a
gratifying positive outcome from a particular treatment). The validity of clinical
experience is also limited by the small Ns of the previous experience, sample
differences (i.e., the patient to be treated now is not really similar to the recollected
previous patients), and investigator bias (i.e., the physician has an undue faith in the
proposed treatment). At times, the art appears to be little more than treatment of
symptoms without precise diagnosis and with unscientific, improvisational treatment
selection. Dr. Abraham Flexner observed the same phenomena in his study of
American medical practice almost 100 years ago. He urged reforms in medical
education to produce a “scientific physician.” Such a physician:

. . .studies the actual situation with keener attention; he is freer of prejudiced prepossession;
he is more conscious of liability to error. Whatever the patient may have to endure from a
baffling disease, he is not further handicapped by reckless medication. . . ( 26 )

Psychiatrists are committed to the principle that each patient’s treatment should be
uniquely crafted, in recognition of the uniqueness of each person. However, this
principle may be misapplied, causing the psychiatrist to see treatment decision
making as a process without significant evidence-based guideposts that should be
considered. Though some of the resistance to EBM appears to come from a fear that
it attacks the humanistic perspective of psychiatry, EBM should complement it.

TEACHING THE SCIENCE AND ART OF
PSYCHOPHARMACOLOGY
It has been proposed that the best way to overcome these barriers is to begin training
in EBM as early as possible ( 27 , 28 ). This article describes a new structure for a
course of classroom teaching of clinical psychopharmacology for residents at the
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Harvard South Shore Psychiatry Residency Training Program. It emphasizes the
development of skills in practicing EBM. However, it goes beyond traditional EBM
and encourages the use of rigorously constructed practice guidelines and algorithms
as primary resources contributing to clinical decision making. Evidence-based
guidelines and algorithms are also used as a way of organizing knowledge in
psychopharmacology for the trainee (and the expert). Guidelines and algorithms
provide contexts in which to place new information and compare it with previous
knowledge. Using this knowledge of EBM and the contents of guidelines and
algorithms, students make better decisions, and they develop the ability to identify
clinical practice decisions that seem to deviate from the evidence. The course
encourages them to become active consumers of many kinds of evidence (27 );
become skillful at detecting the biases in publications, in lectures, and in the practice
of other clinicians; and learn to recognize the shortcomings of eminence-based
medicine. Finally, at a time when medication costs have substantially increased,
residents are encouraged to focus on evidence that pertains to making cost-effective
psychopharmacology decisions ( 29 ).

THE CORE PSYCHOPHARMACOLOGY CONFERENCE: A
TWO-YEAR COURSE
The Core Psychopharmacology Conference (CPC) is a 2-year program for PGY-II
and III psychiatry residents that meets weekly for 1.5 hours. Each year, before the
CPC begins, there is a 10-week introductory didactic lecture series in basic
principles of psychopharmacology, combined with structured reading of a basic text.
Topics covered in the introductory course include diagnosis, neurobiological factors
in mental illness, pharmacology of the medications, kinetics, neurotransmitter issues,
side effect management, and risk management strategies.

The CPC utilizes clinical case conferences coupled with practice guidelines or
algorithms and research studies relevant to the cases presented, including clinical
studies or papers elucidating the neurobiology of the patient’s primary disorder or the
mechanism of action of the medications used to treat that disorder. The CPC is
organized into modules ( Table 1 ). The first module each year focuses on basic
principles of EBM and how to critically assess a paper ( 30 , 31 ). Eleven psychiatric
disorders are covered in the remaining 15 modules. (See Appendix 1 for specific
topics.) There are a total of 64 papers read and critiqued by the resident group. Each
trainee presents at least two case conferences and leads four paper discussions over 2
years.

Table 1 | Organization of Modules in Years One and Two
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APPENDIX 1: Module Topics

Evidence-based medicine and how to read a paper

Schizophrenia and related psychotic disorders ( 2 )

Bipolar disorder (2 )

Depression (2 )

Anxiety disorders (4 )

Dementia

Eating disorders

Attention deficit disorder

Substance abuse/dependence

Child and adolescent psychopharmacology

Overview of new developments

Syllabus papers are chosen by the faculty and distributed at the beginning of the
course each year. Resident-selected papers are chosen in relationship to a question
raised by the clinical material in the case conference: the resident (with faculty
supervision) researches the question, and a relevant paper is selected for review in
the meeting the following week.

Some comment is necessary about the way syllabus papers are selected. The first-
year syllabus contains practice guidelines, algorithms, or review article papers,
depending upon what is available for each diagnosis. Algorithms are a subset of
practice guidelines that are more specific and give step-by-step elaboration of issues
such as treatment sequencing, dosing, and progress assessment ( 32 ). The selections
in the first year syllabus draw somewhat heavily on work by the course directors
(one-third to one-half are theirs), but the course directors attempt to be rigorous in
critiquing their own work during the class discussions. Algorithms can be evaluated
according to several parameters ( 33 ). They should:
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1. Contain a critical appraisal of the quality of supporting evidence for each
recommendation, and an indication of different levels of confidence in
the recommendations;

2. Be thoroughly reviewed by other experts;
3. Be free of commercial bias;
4. Consider evidence of safety as well as efficacy in determining the

hierarchy of decisions;
5. Offer multiple options at each step as appropriate;
6. Cover a wide range of clinical scenarios;
7. Make special effort to explain the evidence supporting recommendations

that are different from what other prominent experts have concluded in
their interpretation of the literature; and

8. Be kept up-to-date. It is an advantage ( 34 ) that the algorithms and
decision-support information of the Harvard South Shore Program are
computerized, web-based, and frequently updated so residents can
always access the most recent version.

The clinical research papers in the second-year syllabus are selected for their
illustrative value on matters of contemporary clinical interest and for their usefulness
to the residents in gaining experience in applying the principles of critical appraisal
of papers outlined in the first module. They are not intended to comprise only the
best papers. Rather, they ensure coverage of a range of problems with sampling
demographics, sample size, effect size in comparison with placebo, type I or II error,
and statistical analytic issues. Considerable time is spent addressing the issue of
placebo effect in clinical trials, and, in general, how placebo effect confounds the
interpretation of personal clinical experience in psychopharmacology practice ( 35 ).
Sometimes papers are chosen that provide evidence challenging common, but
questionable, practices. Other papers are selected because, although not high quality,
they may be among the only studies available that pertain to important decision
areas. Residents are also asked to critique the algorithm and guidelines papers
according to the parameters described earlier (33 ). The neuroscience papers are
selected by one of the course directors (JJL), who has expertise in psychiatric
neuroimaging.

It should be noted that this course is not the complete curriculum in
psychopharmacology at this residency program. In addition to patient-based learning
through supervision in various settings, there are other courses that cover research
design, epidemiology, diagnosis, biological psychiatry, integrative treatment, and a
didactic lecture series in psychopharmacology. Grand rounds also cover topics in
psychopharmacology.

Although increasing numbers of medical schools and residency programs are
instituting courses on the principles and practice of EBM, there have been a limited
number of studies of clinical outcomes of patients treated by clinicians who have
adhered to evidence-based psychopharmacology guidelines or algorithms (10 , 36 ,
37 ). The course directors do not encourage trainees to follow any guidelines and
algorithms in a rigid way, but rather to use the structure of the algorithms for
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organizing or scaffolding their evidence knowledge base so that it can be readily
accessed and consulted when making a clinical decision.

Course Evaluation
A survey of resident opinion about the first CPC course (1999-2001) was conducted
in 2001. A questionnaire was anonymously completed by all 20 of the trainees who
attended the conference, and the answers were collated. Almost all respondents
indicated that the course was successful in structuring their psychopharmacological
knowledge and increasing their confidence in their clinical decision making. They
also approved of the emphasis placed on EBM, practice guidelines, and algorithms,
and reported that they frequently considered the algorithms in their clinical
decisions. Several graduates commented that having learned to practice this way, and
they cannot understand how others around them do not.

Concluding Comments
Teaching methods and their impact on professional competence should not be
immune from the standards that EBM educators apply to clinical treatments. In fact,
there have been calls for high quality randomized trials of different methods of
medical teaching ( 38 , 39 ). However, there appears to be no satisfactory method of
measuring the clinical performance and competence of physicians, despite numerous
efforts ( 40 ). Even if there were satisfactory methods, random assignment of trainees
to different training approaches would certainly be impractical. Observational studies
could be done, but these would have to try to control for the many confounding
covariates inherent in the baseline characteristics of the trainees and for the quality
and type of teaching that occurs in other parts of the residency curriculum. Studies
should also address whether trainees continue over the long term to use the thinking
processes taught in this course or whether they eventually fall back upon the
automatic thinking encouraged by industry-influenced education (39 ). Given the
lack of such studies, the authors can only present this course description for its face
validity, while acknowledging that the present approach should not be assumed to be
efficacious. However, we are presently conducting a study to measure residents’
attitudes toward EBM, guidelines, and algorithms 1 to 3 years after completion of
the course. These results will be compared with the attitudes of graduates of a
different psychiatry residency program in our area ( 41 ).

There is one published comprehensive model curriculum for psychopharmacology
training. The American Society of Clinical Psychopharmacology (ASCP) has a 700-
page volume, first published in 1997, (with a third edition published in 2004) which
provides lecture outlines, reproductions of slides, and other information useful for
organizing training ( 42 ). Earlier editions were discussed and reviewed ( 43 - 46 ).
One reviewer stated that it lacked what psychiatric residents need the most:
algorithms (43 ). One must add that residents need not just any algorithms, but
rigorously evidence-based and unbiased algorithms (33 ).

Indeed, the ASCP’s important curriculum does discuss a wide variety of evidence,
but it does not teach how to assess and validate evidence for clinical application, nor
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does it structure the evidence into formal algorithms or guidelines. Even the authors
acknowledge that the curriculum does not provide the critical thinking skills
necessary for good clinical practice ( 47 ). The teaching approach described here
complements and should ideally be combined with presentation of the knowledge
base in curricula such as that of the ASCP. We are pleased to report that a description
of this course, a citation of its web site, and the flowcharts of three algorithms
reviewed in the course are included in the 2004 edition of the ASCP Model
Curriculum.

In summary, the Core Psychopharmacology Conference establishes that EBM and
high-quality, up-to-date psychopharmacology practice guidelines and algorithms
should be routinely considered in daily clinical practice. The approach emphasizes
case-centered learning, in which cases are directly associated with
guidelines/algorithms and the evidence that supports them. Residents have an
opportunity to absorb the knowledge that experts have filtered from the research
literature and incorporated into the guidelines and algorithms. They learn how to use
EBM techniques to find, filter, critically evaluate, and apply evidence and update
their knowledge structures, including the knowledge summarized in the guidelines
and algorithms. They also explore the cognitive, social, economic, and other factors
that influence clinicians’ acquisition and utilization of scientific research findings in
their practice.

The authors thank Daniel Ioanitescu, M.D. for many useful discussions and for
organizing the course evaluation.
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