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chizophrenia is a chronic condition that has a

dramatic effect on both the health and the qual-
ity of life of the individuals affected. People with
schizophrenia are at higher risk of substance abuse,
suicide, diabetes, cardiovascular disease, and
premature death. Pharmacists can make a tremen-
dous difference for these individuals by showing
empathy and utilizing proper patient counselling
tips and tools. This continuing education lesson
will help provide the reader with the tools required
to deliver the best possible patient care to individ-
uals with schizophrenia.

e have done our best to produce an accur-

ate, timely, and educational Learning Series.
However, MediResource Inc., the sponsors, the
authors, the reviewers, and the editors assume no
responsibility for any errors or consequences aris-
ing from the use of information contained within
this program. With the constant changes in practice
and regional differences, it remains the responsibil-
ity of the readers as professionals to interpret and

pon successful completion of this home study
lesson, you should be able to:

* discuss current concepts of the prevalence and
underlying pathophysiology of schizophrenia

¢ distinguish between positive and negative
symptoms of schizophrenia

* provide guidance on how to interact with and
counsel patients with schizophrenia

* compare and contrast the pharmacological and
adverse effect profiles of clozapine, risperidone,
olanzapine, quetiapine, paliperidone, and zipra-
sidone

* describe reasons for and methods of switching
antipsychotic agents

* describe metabolic syndrome and identify dif-
ferences among the antipsychotics with respect
to the syndrome

* devise a treatment plan for a person with schizo-
phrenia, given their medication and medical
history

* identify clinically significant drug interactions
with second-generation antipsychotics

* identify treatment options for patients who have
not responded adequately to any of the second-
generation antipsychotics, including clozapine

apply this lesson’s information to their own practi-
ces. All rights reserved.

For this lesson, in compliance with sections 10.2
and 10.3 of the Guidelines and Criteria for CCCEP
Accreditation, the author, expert reviewers, and
MediResource Inc. report no real or potential con-
flict of interest in relation to the sponsor of the CE
lesson.
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he lifetime prevalence of schizophrenia is about
0.7%; the peak age of onset is between 15 and
25 years for men and between 25 and 35 years
for women.! Although the clinical presentation
can differ significantly between male and female
patients, there is no difference in the prevalence in
between sexes.? Schizophrenia has been described
in all cultures and socioeconomic classes and its
incidence has been stable.

Schizophrenia can have a significant affect on
morbidity and mortality. It is estimated that people
with schizophrenia have 2.5 times risk of dying
compared to the general population.’ Patients
with this condition are at higher risk of substance
dependence, cardiovascular disease, diabetes, pov-
erty, and homelessness.' People with schizophrenia
commonly make poor lifestyle choices (e.g., smok-
ing, unhealthy diets, lack of exercise, substance
abuse). Also, many are less likely to seek health
care services due to social instability, homeless-
ness, poor motivation, and cognitive dysfunction.
Suicide is a major problem in patients with schizo-
phrenia. Up to 30% of patients attempt suicide, and
4-10% die by it.!

Patients with schizophrenia account for 1 of
every 12 Canadian hospital beds and nearly half of
all repeat admissions for mental illness. The direct
cost of schizophrenia to the Canadian health care
system was estimated to be $2 billion dollars a
year in 2004.* The loss of productivity due to high
unemployment rates and high morbidity and mor-
tality was estimated to be $4.83 billion dollars.*

The vast majority of people with schizophrenia
are unemployed. Since the onset of the illness is
relatively early, they often lose contact with col-
leagues at school or work and become socially iso-
lated and unable to financially support themselves.
The only means of survival for many is through
public assistance and family support, and many
live in conditions of poverty.

The pathophysiology of schizophrenia is very
complex and not clearly understood. Some of the
theories of the biological cause of schizophrenia
have been derived from clinical observations of
patients receiving psychotropic medication. The
“dopamine hypothesis” arose from the observation
that all of the agents that decreased or eliminated
some of the symptoms of schizophrenia blocked
the effects of the neurotransmitter dopamine. This
led to the belief that schizophrenia was due to an
excess of dopamine in the brain. It became appar-

ent, however, that this theory was inadequate
because it did not explain why all of the symptoms
did not resolve when dopamine was blocked. Also,
the advent of clozapine, a very weak dopamine
antagonist and most effective antipsychotic, forced
researchers to take a closer look at the role of other
neurotransmitters, such as serotonin.

Despite further advancement in knowledge
regarding the role of other neurotransmitters, it
is evident that schizophrenia is not solely due to
neurotransmitter abnormalities. There are morpho-
logical differences in the brains of patients with
schizophrenia. Numerous theories regarding the
cause for these changes have been suggested, but
none have been proven to be correct. It is, how-
ever, clear that schizophrenia has a genetic basis
and an environmental basis. If one monozygotic
twin (twins who share the same genetic informa-
tion) has schizophrenia, the risk of the condition
in the other is 40-50%.> Environmental risk factors
are believed to have a role in the development of
schizophrenia.’ These environmental risk factors
include lower socioeconomic classes, maternal
infection in the first or second trimester, substance
abuse, recent immigration, and urban living.

Besides differences in the morphological develop-
ment of the brain of an individual with schizophre-
nia, alterations in neurotransmitter transmission
have also been identified. As was previously
discussed, the neurotransmitter dopamine has
been associated with schizophrenia for several dec-
ades and, more recently, serotonin and glutamate
have also been implicated. These different neuro-
transmitter pathways are responsible for both the
positive and negative symptoms in people with
schizophrenia. These symptoms will be discussed
in greater detail in the next section. Currently,
almost all of the methods of treatment for schizo-
phrenia involve modulating the functioning of
neurotransmitters by medications.

The belief that there is excess in dopamine func-
tioning in schizophrenia has been held since the
1960s. This theory arose because all effective agents
in schizophrenia block dopamine receptors with
varying degrees of affinity. It wasn’t until the
arrival of clozapine, which has very weak affinity
for dopamine receptors, that further elaboration
of the “excess dopamine” theory became neces-
sary. We now know that increased dopaminergic
transmission in parts of the brain is still at the core
of the some of the symptoms of schizophrenia, but
decreased dopaminergic transmission occurs in
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other parts of the brain and this results in another
set of symptoms.

There are five dopamine receptor subtypes,
grouped into two pharmacologically distinct
categories. One category exhibits affinities that

are D1-like (D1 and D5) and the other are more
D2-like (D2, D3, and D4 receptors).®” The affinity of
conventional antipsychotics for the D2 receptor has
been linked to their effects in improving psycho-
sis, in particular the positive symptoms. Positron
emission tomography (PET) studies of people with
schizophrenia have shown that the therapeutic effi-
cacy of conventional antipsychotics is associated
with a 60% or greater occupancy of D2 receptors.

The dopaminergic system arises from groups of
cells in the midbrain and projects into the fore-
brain.® In schizophrenia, both under- and over-
functioning of the dopaminergic system can exist
in different parts of the brain, resulting in positive
and negative symptoms. There are four dopamine
pathways in the brain:

The positive symptoms of schizophrenia may be
the result of excessive dopaminergic transmis-
sion in the mesolimbic projections. Antipsychotics
reduce positive symptoms by blocking dopamine
D2 receptors in this region.’

The mesocortical area is involved with cognition,
modulation of motivation, and reward-seeking
behaviours.® Dopamine release in this pathway is
thought to be involved in emotional learning and
long-term memory.® Evidence from studies in the
central nervous system has indicated that dopa-
minergic activity is reduced here in schizophrenia,
which may result in negative symptoms. Block-
ing dopamine receptors with antipsychotics in
this region further reduces cognition and worsens
negative symptoms. This can occur in clinical
practice, especially when using excessive doses of
conventional antipsychotics.

The nigrostriatal pathway is associated with motor
behaviour coordination. Blocking dopamine recep-
tors here results in extrapyramidal adverse effects.’
Evidence has shown that dopamine stimulation in
this region is responsible for motor learning and
habit formation.®

Dopamine prevents the release of prolactin in
the tuberoinfundibular tract. When dopamine
receptors in this area are antagonized, hyperpro-
lactinemia (high blood prolactin levels), breast
enlargement (in men and women), and galactor-
rhea can occur. Amenorrhea (absence of a men-
strual period in a woman of reproductive age),
weight gain, and sexual dysfunction are also
common.

Serotonergic projections innervate virtually all
regions of the brain. Although 14 serotonin recep-
tor subtypes have been identified to date, the 5-HT,
receptor is the one that most consistently plays a
role in schizophrenia.'”"! The second-generation
antipsychotics (SGAs) clozapine, risperidone,
olanzapine, paliperidone, quetiapine, and zipra-
sidone are potent 5-HT, receptor blockers, and
have higher affinity for serotonin receptors than for
dopamine receptors.

Serotonergic projections inhibit the release of
dopamine in the prefrontal cortex, and a lack of
dopaminergic activity is believed to contribute to
negative symptoms. SGAs are all potent serotonin
antagonists and may improve negative symptoms
by increasing dopamine levels indirectly through
their effects on serotonin in the cortex.'

Serotonergic projections also directly inhibit
prefrontal neurons. Therefore, some effects of
serotonin antagonists on negative symptoms may
reflect a direct rather than a dopamine-mediated
effect on prefrontal neurons.

In the striatum, serotonin also inhibits dopa-
mine release. Thus, serotonin antagonists would be
expected to increase concentrations of dopamine in
the nigrostriatal pathway, diminishing the extra-
pyramidal symptoms caused by dopamine antag-
onists.

There is also evidence for abnormalities in the
levels of glutamate, an excitatory amino acid, in
schizophrenia.” Research into the cerebrospinal
fluid of glutamate in patients with schizophrenia
found the quantity of glutamate to be about half
the normal value.

Investigations into the possible role of glutamate
began because of the disturbing side effects that
patients experienced after receiving phencycli-
dine (PCP).™* PCP has been used as an analgesic in
conscious subjects. Some reported hallucinations,
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cognitive disturbances, agitation, and a confusional
psychosis. This “confusional psychosis” involved
paranoia, confusion, depression, anxiety, and
depersonalization. It was suggested that PCP
intoxication be used as a model for psychosis
because it resembled schizophrenia.

The first of the second-generation antipsychotics
(SGAs), clozapine, became available in Canada in
1991. Clozapine use is restricted to those patients
who have not responded to other agents, as is

it associated with an increased risk of agranulo-
cytosis (an acute condition involving a severe and
dangerous leukopenia (reduction in the number
of white blood cells) in the body). Risperidone
became available in 1993, followed by olanzapine
and quetiapine. Ziprasidone and paliperidone are
the newest agents marketed in 2008. SGAs have
gained acceptance as first-line treatment because
they are much less likely to cause movement dis-
orders and it was suggested that SGAs were better
than first-generation agents (FGAs) in improving
negative symptoms of schizophrenia. The recent
CATIE 1 and CATIE 2 studies have found few
differences between the SGAs and the FGA per-
phenazine in the treatment of positive and nega-
tive symptoms.’>" Differences were found in their
adverse effect profiles and time to discontinuation
of treatment. Although SGAs do not cause patients
to suffer from movement disorders, some of them
are associated with metabolic syndrome, which is
associated with significant health risks. This con-
tinuing education lesson reviews pharmacological
treatment options for schizophrenia based on cur-
rently available literature.

The most recent and comprehensive studies that
address differences between an FGA and SGAs
have been the CATIE Phase 1 and CATIE Phase 2
studies.”>"” CATIE refers to Clinical Antipsychotic
Trials for Intervention Effectiveness. The trials
were designed to examine several issues regarding
SGAs, namely their relative effectiveness and their
effectiveness compared to an FGA, perphenazine.
The primary outcome measure was time to discon-

tinuation of treatment. Only 26% of subjects com-
pleted the 18-month trial on the medicine to which
they were initially randomized. Subjects receiving
olanzapine experienced a longer time to discon-
tinuation than did those receiving the other agents.
The time to discontinuation was 9.2 months, 4.6
months, 4.8 months, 5.6 months, and 3.5 months for
olanzapine, quetiapine, risperidone, perphenazine,
and zisprasidone respectively. Thus, based only
on the single criterion of time to discontinuation,
olanzapine showed greater effectiveness than the
other agents. However, olanzapine was associated
with significant metabolic problems, especially
with weight gain. Perphenazine showed compar-
able effectiveness and produced no more extra-
pyramidal side (EPS) effects than the other agents.
The lack of an increase in EPS in the perphenazine
group has been the source of controversy. Patients
with pre-existing EPS were not randomized into
the perphenazine group and the study time frame
of 18 months has been cited as too short a period
to measure for EPS symptoms.'®*? Risperidone was
best tolerated even though it showed significant
elevations in prolactin levels. Ziprasidone was
associated with weight loss and a positive impact
on lipids and blood glucose.'

In CATIE phase 2, clozapine demonstrated
better effectiveness compared to other SGAs for
those who discontinued their Phase 1 medication
because of efficacy. The time to discontinuation
was longer with clozapine than with the other
agents: 10.5 months, 3.3 months, 2.8 months, and
2.7 months for clozapine, quetiapine, risperidone,
and olanzapine respectively. Olanzapine and ris-
peridone were tolerated better.? Improvements in
cognition and psychosocial function (interpersonal
relations, community living skills) were modest
among all the agents in use in Phase 1, and per-
phenazine was no less effective than the SGAs.'>

In the recently published CATIE phase 3, partici-
pating patients were placed in an open-label trial of
aripiprazole, clozapine, olanzapine, perphenazine,
quetiapine, risperidone, ziprasidone, long-acting
fluphenazine decanoate, or combination therapy
of any two treatments.”" Even though all these
agents have been shown to be effective, patients
and their clinicians selected treatment options
based on patient clinical factors. Patients with
resistant symptoms selected clozapine or com-
bination therapies. Patients with high body mass
index (BMI) readings typically chose aripiprazole
or ziprasidone. Although the side effects reported
varied considerably amongst the treatment groups,
discontinuation due to intolerability was rare. Of
interesting note, only a very small percentage of
patients and clinicians chose perphenazine and
long-acting fluphenazine decanoate injection.”
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A recently published meta-analysis evaluated
the differences between first- and second-gener-
ation antipsychotics.” The authors evaluated 150
studies with 21,533 participants and found that
most SGAs are not more effective that FGAs, even
for negative symptoms.? Although SGAs induce
fewer EPS than haloperidol, only a few SGAs
induce fewer EPS than low-potency FGAs.? With
the data from this meta-analysis and the CATIE
trials, the current classification system for anti-
psychotics is being called into question, as there
are overlapping pharmacological properties with
individual drugs.

Mr. Jones hands you a prescription for risperidone 1
mg po twice a day for 3 days and then increase to 2 mg
twice a day for 30 days. When he gives you the prescrip-
tion, you find his hand is shaking and his fingers are
stained from nicotine. He is in his mid-30s and some-
what disheveled in his clothing and grooming.

You examine his profile and see the following:

* loxapine 40 mg bid

* benztropine 2 mg bid

* 60 tablets of each last filled 24 days ago and first filled
7 months ago

When you ask Mr. Jones if he is being switched from
loxapine to risperidone he says that he thinks so. While
talking with him you are aware that he does not make
eye contact with you and appears very uncomfortable
with your question. You ask him if his doctor told him
to finish the loxapine and then start the risperidone or is
he to start the risperidone right away. He says he should
start today and does not elaborate. You would like to ask
him a few more questions but he walks away and stands
with his back to the wall and watches another client
walking up to the prescription counter.

With Mr. Jones not being sure
about what to do with his loxapine
dosing you decide to call his physician
to clarify. His physician provides you
with an exact tapering schedule for
the loxapine and benztropine and the

as well as hallucinations and delusions. Delusions
are firmly held erroneous beliefs due to distortions
or exaggerations of reasoning and/or misinterpret-
ations of perceptions or experiences.” Examples

of delusions include the belief that the person is
being followed or watched and that comments on
radio or TV programs are sending special messages
directly to them.** Hallucinations are distortions

or exaggerations in any of the senses. Patients will
feel, hear, see, or smell things that don’t really exist.
Auditory hallucinations are the most common,
with patients hearing voices distinct from their
thought.?* Visual hallucinations are also common.

Negative symptoms commonly present as
blunted personalities, socialization, and emotional
expressions. Affective flattening is a common
negative symptom and involves the reduction in
the range and intensity of emotional expressions,
including voice, eye contact, body language, and
facial expressions.** Alogia is the poverty of speech.
Many patients with this negative symptom have
lessened speech fluency and productivity.* Alogia
commonly manifests as empty replies to questions.
Avolition is another common negative symptom
of schizophrenia. It is the reduction, difficulty, or
inability to initiate and persist in goal-directed
behaviors.*

There is a significant range of cognitive impair-
ment in patients with schizophrenia. There is
generalized intellectual impairment in this patient
population.? Many of these patients have difficulty
with executive function, memory, psychomotor
speed, attention, and cognition.?

The symptoms of schizophrenia will vary in
severity among patients and throughout the course
of the illness.? Table 1 lists some of the common
symptoms of schizophrenia.

Mr. Jones makes little or no eye contact and
gives very short answers to your questions. He

titration schedule for the risperidone. e hostility e emotional with- * disorganized think-
e excitement drawal ing
* hallucinations e uncooperativeness * slow thinking
e delusions * lack of emotion e difficulty under-
* suspiciousness * low energy standing
e grandiosity o affective flattening ¢ poor concentration

¢ disorganization J

Schizophrenia is a mixture of
positive, negative, and cognitive
symptoms.? Positive symptoms
commonly involve bizarre, differ-
ent, or inappropriate behaviours,

poverty of thought e
e social withdrawal e

poor memory
difficulty express-

* lack of spontaneity ing thoughts
e poor abstract * impaired verbal
thinking fluency
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also is poorly groomed and uncomfortable around
people. The fact that he prefers to stand off and
observe others may imply that he is mistrustful
and perhaps paranoid. Mr. Jones is displaying
some positive and negative symptoms of schizo-
phrenia. His negative symptoms include poor eye
contact, decrease in speech, and perhaps social
withdrawal. If he is afraid that someone might
hurt him and he needs to watch people, he is likely
experiencing the positive symptom of paranoia.

Risperidone (and the other SGAs) can decrease
or eliminate positive symptoms such as hallucina-
tions and delusions and may improve Mr. Jones’
negative symptoms. There is some evidence that
both FGAs and SGAs can also improve negative
symptoms to some degree. This improvement is
not consistent with all doses of SGAs.! One of the
key advantages of SGAs is their improvement
on cognitive impairment. SGAs are more effect-
ive than FGAs at reducing verbal dysfunction,
attention, declarative memory, and fine motor
performance.” In one trial of oral and long-acting
risperidone it was found to improve process-
ing speed, attention, verbal and visual learning,
memory, and problem solving.? This improvement
in cognitive impairment may help improve social
skills and increase the potential for employment.”

Are there any potential problems associated
with switching Mr. Jones from 80 mg/day of lox-
apine to risperidone? What should he do with his
benztropine therapy?

Switching antipsychotic therapy can be chal-
lenging and can place the patient at risk of adverse
effects and exacerbations in their
symptoms.?” The main reasons for
switching therapy include lack
of efficacy and the presence of
adverse effects. Lack of efficacy
may be due to inadequate dosages,
development of tolerance to the
medication, and patient variability
in responses.” Non-adherence is
also a common cause of lack of
efficacy. Switching due to adverse
effects can also be challenging, as
each patient has a unique response
to individual agents, so switching
may not lead to the desired effect.
Table 2 lists indications for anti-
psychotic switching.

There are several contraindica-
tions to switching antipsychotic
therapy. These include recent
recovery from a psychotic episode
and taking a medication that is
successfully controlling recovery
from a psychotic episode, unless

abrupt
switching

gradual
switching

overlapping
switching

e cannot tolerate current regimen
e only partial remission achieved

e refractory to treatment

e relapse

e request from patient

e comorbid psychiatric conditions
e comorbid physical conditions

they are stable for 3-6 months.? Clinicians are
cautioned on switching patients who are refusing
to change, have current alcohol or drug abuse, are
at risk of danger to themselves or others, or are at
a major time of change in the patient’s life, as they
are at particular risk of problems if their symptoms
increase.

There are three main methods of switching anti-
psychotics:?

* abrupt switching - abrupt discontinuation of
one drug with abrupt introduction of the new
one at the expected therapeutic dose

* gradual switching - slow downward adjustment
of the dosage of the current medication, with
slow upward adjustment of the dosage of the
new medication

* overlapping switching - abrupt introduction of
the new medication overlapping with the current
medication followed by the downward adjust-
ment of the dosage of the current medication

less likelihood of errors  ® greater chance of flare-

rapid ups and withdrawal

appropriate for depot symptoms

formulations e supervision may be
required

* notrecommended
for patients receiving
clozapine (increased
seizure risk)

may provide relief of .
EPS

possibility of a sub-
therapeutic dosage if
tapering is too rapid

most effective strategy ©
in preventing relapse
appropriate for recently
stahilized patients .

increased possibility of
continued poly-phar-
macy

higher risk of medica-
tion adverse effects
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There is no single correct method of switching
antipsychotics, but there are some specific rec-
ommendations that may predispose clinicians to
prefer one method or another. Abrupt discontinua-
tion is less likely to cause errors but is associated
with an increased risk of a flare in psychosis symp-
toms.?” Also, patients who abruptly discontinue an
FGA are at increased risk of cholinergic rebound
(nausea, restlessness, insomnia, anxiety, confusion,
cold sweats, muscle pain, and diaphoresis).* Cross-
tapering may be preferred for outpatients and may
be associated with higher risk of adverse effects.”
Table 3 lists the advantages and disadvantages of
each switching method.

It is better to taper the loxapine and introduce
risperidone at the same time as the taper because
loxapine has anticholinergic properties and risp-
eridone does not.*! Stopping anticholinergic agents
without tapering them can lead to cholinergic
rebound. Although the withdrawal symptoms are
not dangerous, they can be very unpleasant and
can be easily avoided by decreasing the dose of
loxapine by about 25% every 3-4 days. It would
also be preferable to continue benztropine until the
switch to risperidone has taken place, because lox-
apine has a fairly long half-life and the patient may
require the benztropine for residual extrapyram-
idal side effects (EPS) from loxapine. Benztropine
can then be decreased to 1 mg bid for 4 days and
then discontinued.

Since the patient does not appear very interactive
in communicating, it is best to supply him with
written information to support what you are going
to tell him.

The most common side effects that patients
experience with risperidone are insomnia, agita-
tion, anxiety, and headache.*> He may experience
orthostatic hypotension when he first starts taking
risperidone, and he should be told that if he gets
dizzy he should rise slowly when seated or lying
down. It is important that he be told that normally
the dizziness goes away but that he is to inform his
doctor if it doesn’t.

Extrapyramidal side effects such as rigidity,
akinesia, bradykinesia, tremor, and dystonia are
uncommon and occur at a similar rate to placebo
at low doses.® The risk of EPS increases when
the dosage is greater than 4 mg/day.! Geriatric
patients are much more sensitive to EPS. This
lower incidence of EPS is directly related to SGAs’
lower affinity for the dopamine receptor. In clinical
practice risperidone is the SGA associated with the
highest frequency of EPS.

Another potential problem with risperidone is
sexual dysfunction and increased prolactin levels
in both genders.! Increased prolactin levels can
result in amenorrhea, breast engorgement, and gal-
actorrhea in women and breast enlargement and
retrograde ejaculation (ejaculation into the bladder)
in males when risperidone is used chronically.'
These effects are due to dopamine antagonism in
the tuberoinfundibular tract; dopamine inhibits the
release of prolactin from the pituitary.

Paliperidone is one of the newest SGAs available in
the Canadian market. Paliperidone is a derivative
and the principle active metabolite of risperidone.*
The pharmacodynamic action of paliperidone is
nearly identical to that of risperidone, as they have
a similar receptor antagonist profile and much of
the risperidone dosage is converted to paliperidone
(i.e., most of the pharmacological effect of risp-
eridone occurs in the body after it is converted to
paliperidone).** Paliperidone is similar in efficacy
to other SGAs and has adverse effects of increasing
prolactin levels and sexual dysfunction similar to
those of risperidone.®

Non-adherence with antipsychotic therapy is
very common in patients with schizophrenia.
Non-adherence estimates range from 20% to 89%
with an average of approximately 50%.%® The risk
of relapse is 3.7 times as high in non-adherent
patients as in patients who are completely adherent
to their regimen.* The cost of non-adherence is sig-
nificant, with a direct relationship between adher-
ence and economic cost of schizophrenia.” Patients
who are non-adherent are at an increased risk of
all-cause and psychosis-related hospitalization.®
The causes of non-adherence are multifaceted
and it is crucial pharmacists reinforce to patients
the need to continue to take their medications.
Many patients do not believe that they actually
have a mental illness and do not notice an
improvement in their symptoms even though it
may be evident to caregivers and family mem-
bers. Sometimes they notice that their symptoms
have resolved and think that they no longer need
medication. Other risk factors for non-adherence
include:3940%

* adverse effects

* influence by peers or family members

* the stigma attached to mental illness

* co-morbid substance abuse

* poor patient/clinician relationship

* disease severity and higher levels of agitation
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* recent hospital discharge
* younger patients

Many SGAs are available in dosage forms such
as dissolving tablets (olanzapine, risperidone) or
extended-release formats (quetiapine). This selec-
tion of dosage forms may help to improve adher-
ence by simplifying the administration process, by
helping for swallowing issues, or through once-
daily administration.

The pharmacist may be able to help by asking
the client what they think of the medication and
then provide insight based on the feedback. If the
patient believes the medication helps them and
they have reservations about the adverse effects,
the pharmacist can explain that adjustments in
dose can be made and some adverse effects may
stop with longer treatment. Sometimes explaining
that mental illness is no different than a medical
illness except that the problem is in the brain rather
than another organ, such as the heart, helps the
client accept medication more readily. Obviously,
such a conversation requires that the client place
his/her trust in the pharmacist and feel comfort-
able discussing these issues. It may take time to
develop rapport with the client, which will require
genuine concern and effort by the pharmacist.

Long-acting depot formulations are an option for
patients who are non-adherent with their anti-
psychotic regimen. Long-acting FGAs depots have
been available for some time, but long-acting risperi-
done is the first SGA in Canada with a depot format.

Long-acting risperidone (LAR) depot injection
contains microspheres that slowly break down
over time, releasing risperidone at a constant rate.*!
LAR is administered intramuscularly once every
2 weeks.* There is a latent period of 2-3 weeks
before risperidone builds up to a therapeutic level,
with a peak concentration achieved at 5-6 weeks.*
For this reason, patients will need an oral SGA for
the first 3 weeks and dosage adjustments should
not be made at intervals of less than 4 weeks.*

The safety of this product is established, and
patients switched to LAR from other oral or long-
acting antipsychotics do not appear to have an
increase in the risk of adverse effects compared to
placebo.”” LAR gives the clinician and patient a tool
to help improve adherence, as some patients may
find one injection every 2 weeks much easier than
taking oral medication daily.* In select patients,
LAR should help to reduce hospitalization and cost
of care in a manner similar to that demonstrated by
both FGA depots and SGAs.*

When switching antipsychotic medications it is
important to inform patients of the differences
between the two treatments. Olanzapine, like risp-
eridone, rarely causes EPS but, unlike risperidone,
it is unlikely to have any effect on prolactin levels
and on sexual function.! Olanzapine has a moder-
ate risk of anticholinergic adverse effects and he
should know that he might experience some con-
stipation, dry mouth, and possibly blurred vision
and urinary retention.' He may experience some
sedation at the onset of treatment, but this will
decrease over time. He should also be informed
that his appetite may increase and he may start
eating more than usual; this could result in weight
gain, and he should be encouraged to engage

in regular exercise if he is not already doing so.
Increased appetite is likely related to olanzapine’s
antihistaminic and antiserotonergic properties. You
should tell him that not everyone gets these side
effects but some individuals are more sensitive
than others.

Certain SGAs have been reported to produce
substantial weight gain and an increased risk

for dyslipidemia and type 2 diabetes mellitus
(T2DM).* The constellation of the diseases of obes-
ity, diabetes (insulin resistance), hyperlipidemia,
and hypertension is termed metabolic syndrome.
Metabolic syndrome puts a patient at higher risk of
cardiovascular disease.

The first year of treatment with certain SGAs
has been associated with significant weight gain.
Long-term data indicate that olanzapine is associ-
ated with some of the greatest weight gain over 1
year of treatment.* Weight gain with olanzapine
at the commonly used dose of 15 mg/day may
exceed 10 kg in the first year of treatment.*® Risperi-
done, paliperidone, and quetiapine are associated
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with a smaller weight gain of approximately 2-3
kg in the first year.* Ziprasidone is associated with
approximately 1 kg of weight gain in the first year
of treatment.*

Although SGAs have been associated with
weight gain in patients with schizophrenia, there
also seem to be other mechanisms at work in this
patient population. Early reports of obesity in the
pre-antipsychotic era and higher-than-normal
prevalence of obesity in unmedicated schizophre-
nia patients suggest that factors other than anti-
psychotics may have a role.*” Also, patients with
schizophrenia tend to make unhealthy diet choices
and tend to have more sedentary lifestyles than the
standard population.”

Several reports on hyperglycemia, including
metabolic acidosis or ketoacidosis and subsequent
death in some cases, have been filed with the FDA
MedWatch Drug Surveillance System on clozapine
and olanzapine.*** Similar reports have also been
filed for risperidone and quetiapine; however, the
incidence of hyperglycemia and obesity is lower
with risperidone and quetiapine than with cloza-
pine and olanzapine.>**!

The long-term risks of having hyperglycemia
and T2DM include microvascular disease (retinop-

clozapine +++ + +
olanzapine +++ + +
risperidone ++ D D
quetiapine ++ D D
ziprasidone - - -
+=increased; D = discrepant results; — = little or no effect
personal & family history X
weight (BMI) X X
waist circumference X
fasting BG X
fasting lipids X
BP X

athy, nephropathy, and diabetic neuropathy) and
macrovascular disease (coronary heart disease,
cerebrovascular disease, and peripheral vascular
disease).

An American Diabetes Association consensus
development report noted that, among SGAs,
clozapine and olanzapine are associated with the
greatest potential weight gain with an increased
risk of T2DM and dyslipidemia.” (See Table 4
for comparative risks among SGAs for metabolic
abnormalities)

The American Diabetes Association consensus
report recommends that a change in SGA should
be considered when a patient gains 25% of their
initial weight at any time during therapy.” Table

5 lists their recommendations for monitoring and
follow-up.” They include baseline and monitoring
for weight, waist circumference, blood pressure
(BP), fasting blood glucose (BG), and fasting lipids.
A history of the patient’s pattern of weight changes
(if any) should also be recorded.

Switching to ziprasidone from olanzapine or
risperidone has been found to result in statistic-
ally significant reductions in body weight over
period of 6 weeks.” Furthermore, a 58-week study
examined the effects on weight and fasting lipids
of switching from olanzapine, risperidone, or first-
generation antipsychotics to ziprasidone.* Clinic-
ally significant, sustained improvements in weight,
BM], and plasma lipids were observed among
patients switched from risperidone or olanzapine
to ziprasidone. Similar results with weight loss
occurred after switching to ziprasidone during the
CATIE 1 study.'

Ziprasidone is generally well tolerated, with

X X X
X
X X
X X
X X

The recommended timings of these tests are only suggestions and the clinician may consider more frequent monitoring if there is any change

in the status of the patient (e.g., diabetes, weight gain)
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D, blockade

5-HT, blockade

Muscarinic (M)

Antipsychotic effect (from
dopamine receptor block-
ade in mesolimbic area)

e Antipsychotic effect
(may improve negative
symptoms)

¢ Modulates effects of D,
blockade (decreases
extrapyramidal side
effects — EPS)

Antiparkinsonian effect

e EPS (from dopamine
receptor blockade in
nigrostriatal tract)

¢ Endocrine changes
(dopamine receptor
blockade in tubero-
infundibular tract
increases prolactin
release)

¢ Sexual dysfunction

e Weight gain
e Somnolence
e Changes in libido

Anticholinergic (e.g. dry
mouth, blurred vision,
sinus tachycardia, ejacu-
latory incompetence and
at higher doses in adults
and at normal doses in
elderly memory dysfunc-
tion)

H, blockade Anti-emetic effect ¢ Sedation, drowsiness
¢ Weight gain
o, blockade May help improve nega- ¢ Postural hypotension,
tive symptoms dizziness
¢ Reflex tachycardia
e Sedation
o, blockade May help improve nega-  Sexual dysfunction
tive symptoms
D, + + + ++ -
D, + +++ +++ ++ +
5HT;A - - - - -
5HT,a +++ ++++ ++++ +++ ++
oy + ++ ++ + -
H, +++ - - +++ ++
M, +H++ - - +++ ++
Note : — = weak; + = moderate; ++ = good; +++ = strong; ++++ = strong shown by meta-analysis

Potentiation of effects of
drugs with anticholinergic
properties

Potentiation of effects of
other CNS drugs

Potentiation of antihyper-
tensive drugs acting
through o, blockade (e.g.
prazosin)

Antagonism of antihyper-
tensives acting as o,
stimulants (e.g. clonidine,
methyldopa)

+Ht
+Ht

+H++
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the most common adverse effects reported include
somnolence, nausea, and respiratory infection.”
Although EPS is reported in patients, the overall
incidence in all schizophrenia trials was <5%.%
Case reports of prolongation of QT interval have
been reported. The QT interval is the length of
time for the heart to repolarize. The FGAs pimoz-
ide and thioridazine both prolong the QT interval
and there have been reports of sudden death.*
Although ziprasidone may prolong the QT inter-
val, there have been no reports of arrhythmias or
sudden death.!

Quetiapine’s maximum dose is between 800 mg
and 1000 mg a day and is usually started at 50 mg
twice daily. Doses should be increased based on
the patient’s tolerance for its side effects, especially
the sedation, tachycardia and orthostatic hypoten-
sion.”® Generally, dose increases of 25-50 mg bid at
intervals of not less than 2 days are recommended
to the target dose of 300 mg/ day.* Quetiapine is
associated with a low risk of EPS, anticholinergic
effects, and increase in prolactin levels.! Quetiapine
is also less likely to cause as much weight gain as
olanzapine.*

Although all SGAs have been shown to be effect-
ive, the differences in the products are related to
their receptor profile. Most of the adverse effects
of these medications can be directly related to the
receptors they interact with. Tables 6 and 7 discuss
the affinities of the Canadian SGAs and the posi-
tive and negative effects of this affinity.

Your pharmacy supplies medication to a boarding home
for patients suffering from psychiatric illnesses and you
visit the home once a month. During this monthly visit
you speak with the new psychiatrist, Dr. Ferquson.
He tells you that one of the patients, Ms. Gibbon, has
recently had a flare in her psychosis despite receiving
risperidone in doses of 6 mg a day. He tells you that she
is experiencing an increase in the voices she was hear-
ing, which are telling her that a device was implanted
in her brain and she is being controlled by aliens. She
has become very fearful and is refusing to eat any food
because she thinks it may be poisoned. He asks you about
her medication history because he will likely change her
medication and wants to make sure he doesn’t restart
anything she had been on before.

Your records show that she is 33 years old and that
she was on olanzapine 20 mg per day for about 2 years.

She was switched to risperidone 8 months ago. She has
also had numerous trials of conventional antipsychotics,
including haloperidol, perphenazine, and flupenthixol.
You know from previous visits to the home that she has
been sensitive to EPS and has had dystonic reactions to
haloperidol.

Based on the history that you give Dr. Ferquson, he
decides to start her on clozapine.

The patient’s medication history is important when
it comes to deciding which agent is to be tried

next. Any SGA is effective at helping for positive
symptoms, and the primary differences are the
adverse effect profiles. Clozapine has been shown
to be effective for treatment-resistant symptoms.
Patient and clinician preference also comes into
play. There are several algorithms for the treatment
of schizophrenia; the Texas Medication Algorithm
project is displayed in Figure 1.%-** The recom-
mended dosages for the SGAs available in Canada
are listed in Table 8.

Clozapine is restricted for use in patients who have
failed to respond to at least 2 other antipsychot-

ics or who cannot tolerate other antipsychotics.

In CATIE phase 2, treatment with clozapine was
shown to be more effective for patients who failed
to respond to other anti-psychotic treatment.

All patients taking clozapine must be regis-
tered in a national database to ensure that patients
who have developed agranulocytosis on cloza-
pine in the past are not re-challenged with it. In
Canada, clozapine distribution is only available
through the CSAN distribution system. Clozapine
causes agranulocytosis in about 0.5-1% of indi-
viduals.! The risk is highest in the first 6 months
and requires weekly blood tests for WBC and
neutrophil monitoring.’ After 6 months, blood
tests should be done every 2 weeks.! Clozapine
also increases the risk of seizures. Seizures occur
in approximately 2% of patients on clozapine and
the effect is dose-related, with high-dose clozapine
causing seizures more frequently.!

Clozapine carries a high risk of sedation, anti-
cholinergic adverse effects, orthostatic hypoten-
sion, and tachycardia.! Ms. Gibbon should be
checked for sedation and dizziness as the dose
increases. If she complains of dizziness when she
gets out of bed or stands up from a sitting pos-
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Choice of antipsychotic (AP) should be guided by considering the clinical characteristics of the patient and the
efficacy and side effect profiles of the medication. Any stage(s) can be skipped, depending on clinical picture or
history of antipsychotic failure, and returning to an earlier stage may be justified by history of past response.

Trial of a single SGA Consider earlier trial of cloza-
pine in patients with a history of
Partial or non-response recurrent suicidality, violence, or

comorbid substance abuse. Per-
sistence of positive symptoms

Trial of a single SGA or FGA >2 years warrants a clozapine
(not SGA tried in Stage 1) trial, and >5 years requires one,
independent of number of pre-
Partial or non-response ceding antipsychotic trials.

] FGA = first-generation antipsychotic
Clozapine SGA = second-generation antipsychotic
ECT = electroconvulsive therapy

Partial or non-response
Clozapine

+
(FGA, SGA, ECT)

Inconsistent results in RCT

Non-response

Trial of a single SGA or FGA (not tried in
stage 1 or 2)

Non-response

Combination therapy
E.g., SGA + FGA, combination of SGAs,
(FGA or SGA) + ECT, (FGA or SGA) + other
agent (e.g. mood stabilizer)

Case reports, no controlled stud-
ies in combination in long-term
treatment of schizophrenia

Notes:

If patient is inadequately adherent at any stage, the clinician should assess and consider a long-acting antipsychotic preparation, such as
risperidone microspheres, haloperidol decanoate, or fluphenazine decanoate.

A treatment refractory evaluation should be performed to re-examine diagnosis, substance abuse, medication adherence, and psycho-
social stressors. Cognitive behavioural therapy (CBT) or psychosocial augmentation should be considered.
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clozapine 12.5-25 mg/day Increase by 12.5-25 300-600 mg/ 900 mg day Divided in 1-3 daily
mg on second day, day doses
then by 25-50 mg daily
depending on toler-
ance.
When restarting
patients who have had
even a brief interval
off clozapine, i.e., 2
days or more since the
last dose, it is recom-
mended that treatment
be re-initiated with 12.5
mg once or twice on
the first day.
olanzapine  5-10 mg/day Increase by 2.5-5 mg 10-20 mg/day 20 mg/day Once daily. High
every 3 to 4 days. (monograph);  doses may be given
doses of upto bhid.
40 mg/day are
occasionally
used in clin-
ical practice.
risperidone  0.5-1 mg/day 0.5-1mgevery3to4d 2-6 mg/day 8 mg/day Once daily, prefer-
days ably at bedtime
risperidone 25 mg IM Depending on 25-37.5mgIM 50 mg IM
long-acting  every 2 weeks response, increase by  every 2 weeks every 2 weeks
intramuscu-  (supplementa- 12.5-25 mg every 4-8
lar injection  tion with current weeks.
antipsychotic
for first 3 weeks)
paliperidone 6 mg/day (some May not be required, 6 mg/day 12 mg/day Once daily, prefer-
patients will as target is 6 mg for ably in the morning
only require 3 most patients. Clin-
mg/day) icians can titrate in
increments of 3 mg/day
atintervals of >5 days
if they feel it is war-
ranted.
quetiapine 25 mg twice Increase by 25-50 mg 300 mg/day Doses up to 1200
regular- daily twice daily per day mg/day are used in
release until at the target range clinical practice.
tablets of 300 mg/day. Divided in 1-3 daily
quetiapine 300 mg/day 600 mg day 2. After day 600 mg/day 800 mg/day doses per day
extended 2, up to 800 mg/day. (monograph)  Time-released
release format given once
daily in the evening.
ziprasidone 40 mg twice Dosage adjustments 80-200 mg/ 200 mg/day Twice daily with
daily every 2 days up to 80 day food to increase

mg twice daily

absorption
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ition, her blood pressure should be monitored. She
should be monitored for anticholinergic symptoms
such as blurred vision, constipation, and urinary
retention.

Clozapine can increase significant increases
in blood glucose, triglycerides, cholesterol, and
weight. Clinicians are encouraged to follow the
American Diabetes Associations monitoring guide-
lines presented in Table 5.

Although serum levels should not be done rou-
tinely, it could be done for two reasons: to check to
see if she is compliant with clozapine, and because
there is a threshold concentration at about 1000
nmol/L (350 ng/ml).®® A larger percentage of
patients respond when they are above this con-
centration of clozapine. If she has not reached this
level, then the physician should increase the dose
in an effort to exceed the desired plasma concentra-
tion. This may result in further clinical improve-
ment, and augmentation with other agents may not
be necessary. Some patients experience intolerable
side effects or seizures at lower levels than others,
and monitoring levels for toxicity is not very reli-
able.

Clozapine should be tried for at least 3 months;
improvement in symptoms can continue for up

to one year. The average dose for most patients is
350-450 mg per day, with the maximum dose being
900 mg a day. The incidence of seizures increases
significantly when doses exceed 600 mg a day.

clozapine 6-33 4-8
risperidone 3-24 4-6
olanzapine 20-70 5-7
quetiapine 5-8 2-3
paliperidone 23 4-5
ziprasidone 4-10 2-3

*1soenzymes in bold are the most likely to have clinical relevance

Clozapine undergoes metabolism of drugs goes
through the cytochrome P450 (CYP 450) enzyme
system.® Drugs can be metabolized by more than
one pathway, resulting in different active and
inactive metabolites. Each pathway is catalyzed by
different isoenzymes. Isoenzymes CYP 1A2, CYP
2C19, CYP 2D6, and CYP 3A4 are the most import-
ant in psychotropic drug metabolism.

Clozapine is mainly metabolized by CYP 1A2,
and fluvoxamine is a potent inhibitor of this
enzyme. Adding fluvoxamine to Ms. Gibbon’s
clozapine will result in a significant increase in
her clozapine plasma concentration, which may
subsequently increase her side effects. Of particular
concern is the increased risk of seizures.

The pharmacist should call Dr. Ferguson about
the interaction and suggest an alternative that does
not increase clozapine levels (such as citalopram) if
he wishes to treat the patient with another selective
serotonin reuptake inhibitor (SSRI).*

Pharmacodynamic interactions occur when the
pharmacological effects of one agent are affected
by another co-administered agent. For example,
when alcohol is used in combination with cloza-
pine, increased sedation and orthostatic hypoten-
sion can occur. Tables 9, 10, 11, and 12 provide
some pharmacokinetic data on the SGAs as well as
potential drug interactions with these medications.
The SGAs affected in Tables 10, 11, and 12 are
listed in parentheses.

CYP 1A2, CYP 2C19
(CYP 3A4, CYP 2D6)

CYP 2D6, CYP 3A4
CYP 1A2, CYP 2D6
CYP 3A4
CYP 2D6
CYP 3A4

norclozapine

9-hydroxyrisperidone
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antibiotics erythromycin Inhibits 3A4 (seizures reported with clozapine; high
clarithromycin increased quetiapine levels) moderate
ciprofloxacin Inhibits 1A2 (increase in clozapine level) moderate
antidepressants fluvoxamine Inhibits 1A2 (clozapine concentration increased  high
3-4-fold; moderate increase in olanzapine level).
fluoxetine Inhibits 2D6, 2C9, 3A4 (increased clozapine level  high
—seizure risk increased, increased risperidone
level)
paroxetine Inhibits 2D6 (increase in clozapine and risperi- moderate
done)
tricyclic antidepres- Inhibits 2D6 (clozapine, olanzapine) moderate
sants
Ca channel blockers  diltiazem, verapamil Inhibit 3A4 (quetiapine) moderate
caffeine Inhibits 1A2 (clozapine) moderate
cimetidine Inhibits multiple isoenzymes (clozapine) moderate
ketoconazole, Inhibits 3A4 (quetiapine levels increased) high
fluconazole moderate
ritonavir Inhibits 3A4 (risperidone) high
valproate Inhibits 2C9 not normally involved in SGA metab-  moderate
olism (case reports of increased quetiapine
levels)
*The SGAs affected are listed in parenthesis
phenobarbital Induces 1A2, 3A4 (clozapine) moderate
carbamazepine Induces 1A2, 3A4 (decrease in clozapine, risperidone, paliperi- high-moderate
done, olanzapine, quetiapine, ziprasidone)
cigarette smoking Induces 1A2 (decrease in clozapine, olanzapine) moderate
phenytoin Induces 3A4 (quetiapine) moderate

* The SGA's affected are listed in parenthesis
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anticholinergics benztropine, antihistamines Additive atropine-like effects: dry mouth,  moderate
blurred vision, constipation (clozapine,
olanzapine)
tricyclic anti- amitriptyline, nortriptyline Additive hypotension, sedation anticholin- moderate
depressants ergic effects (clozapine, olanzapine)
antihypertensives  clonidine, methyldopa, dox- Additive hypotension (clozapine) moderate
azosin, terazosin, prazosin
anxiolytics lorazepam, clonazepam Increased sedation (clozapine, olanza- moderate
pine, quetiapine)
bone marrow sup- carbamazepine, captopril, May increase the risk or severity of high
pressants sulfonamides, procainamide,  agranulocytosis with clozapine
propylthiouracil, sulfasalazine
CNS depressants  alcohol Increased sedation (clozapine, olanza- moderate

pine, quetiapine)

*The SGAs affected are listed in parenthesis

There is limited evidence to guide clinicians when
it comes to deciding what strategy to follow if the
patient has not responded to clozapine. Several
adjunctive medication and combination strategies
have been tried, but only a few double-blind stud-
ies have been published. Adjunctive medication

in schizophrenia refers to the addition of a non-
antipsychotic drug to an antipsychotic. Combina-
tion strategies refer to the combination of two
antipsychotics. The following is a brief synopsis of
the results of the double-blind studies with cloza-
pine using adjunctive medication and combination
methods. Other combinations besides those involv-
ing clozapine exist, but they are beyond the scope
of this study program.

¢ lithium: 4-week double-blind (DB) crossover
study; lithium was added to clozapine in
patients with schizophrenia and schizoaffective
disorder; the dose of lithium was titrated to
achieve levels of 0.5 nmol/L. No improvement
was noted in patients with schizophrenia.®
Another small trial evaluated the addition of
lithium and divalproex to clozapine treatment
versus clozapine alone.*®® Although all treatment
groups improved in 6 months, the patients using
divalproex and lithium had greater improve-
ment in the first month. There was also a greater
trend for more weight gain and higher blood

glucose in the patients treated with the combina-
tion of lithium and clozapine.®

lamotrigine: Although early work showed
promise for lamotrigine as an addition to clo-
zapine in treatment resistant schizophrenia,” a
Cochrane Collaboration review of the topic and
a more recent clinical trial question the effects of
earlier trials and both authors concluded there
is little data to recommend adjunctive lamo-
trigine.®*® The combination of lamotrigine and
clozapine should be used with caution, as both
agents may cause bone marrow suppression.
fluoxetine: 8-week DB parallel group trial of clo-
zapine and fluoxetine; mean dose of fluoxetine
was 48.9 mg/d. No difference in efficacy was
seen between the 2 groups.”

mirtazapine: 8-week DBPC trial of clozapine
and mirtazapine; mirtazapine dose was 30
mg/d. Clozapine/mirtazapine group had
significantly greater reductions in total Brief
Psychiatric Rating Scale (BPRS) and Schedule for
Assessment of Negative Symptoms (SANS).™
combination antipsychotics: Many clinicians
are trying a combination of antipsychotics for
treatment-resistant schizophrenia. Some phys-
icians will use a combination of an FGA with an
SGA or two SGAs. Although these combinations
are being used more frequently, there are very
few controlled studies evaluating the efficacy,
and a potential exists for increased drug inter-
actions and adverse effects. Clozapine has been
used with the SGAs zisprasidone, risperidone,
and quetiapine. There is a review of the com-
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bination of clozapine and risperidone therapy.”
The authors found 15 clinical trials that used this
combination. The mean clozapine dose for these
trials was 474.2 mg/day and the mean risperi-
done dosage 4.7 mg/day. Significant improve-
ment was seen in 43% of patients. The authors
concluded there is encouraging evidence for the
combination of risperidone with clozapine in
treatment resistant patients.”

* essential fatty acids: Essential fatty acids are
polyunsaturated fatty acids that cannot be syn-
thesized by the body and are only available from
diet. There is some conflicting evidence that the
intake of a certain omega 3 fatty acids (ethy-
leicosapentanoate or E-EPA) may help to reduce
symptoms in patients with schizophrenia.”
Although the results with E-EPA look positive,

a Cochrane Collaboration review suggests the
positive effects are inconclusive due to a limited
number of studies.”

Schizophrenia is a complex condition that signifi-
cantly impairs the lives of the people it affects. Not
only are these patients commonly stigmatized due
to their condition, but people with schizophrenia
are at increased risk of premature death.
Pharmacists are in an optimal role to help these
patients achieve their best possible outcomes. By
working in the health care team they can work
to limit adverse effects, improve adherence, and
optimize the efficacy of a patient’s antipsychotic
therapy. Pharmacists can work with the patient
and their caregivers to provide current information
regarding the condition and correct any miscon-
ceptions about the therapy and schizophrenia.
Through listening and working as a patient
advocate, pharmacists can help to improve the
quality of life of this often-forgotten patient popu-
lation.
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You are working at your busy pharmacy with your
pharmacy intern, Allan, when your reqular patient
Roger comes in with a prescription for citalopram 20 mg
daily. You have developed a relationship with Roger over
the last several years and you know that he was diag-
nosed with schizophrenia about 5 years ago. He has told
you on previous interactions that before he was diag-
nosed he started to hear whispers that nobody else could
hear. He also became more suspicious of everything and
everyone, as he felt that everyone was talking about him.
For this reason he became more comfortable spending
more time in his parents’ basement sleeping and watch-
ing television.

When you approach him you notice that he doesn’t
really say much and hands you the prescription and
heads to your waiting area. You pull up his profile and
see the following:

* Roger S.

* 30 years old

* Current medications: olanzapine 20 mg HS for the
last 3 years

Allan is starting to look a bit worried, as he has
not counselled a patient with schizophrenia and was
wondering if you could provide him some information
on schizophrenia so he has a better understanding of the
condition.

1. Allan remembers from school the about the
dopamine hypothesis and the pathophysiology of
the condition. When discussing the pathophysiol-
ogy of schizophrenia with Allan, which of the fol-
lowing statements is appropriate to use?

a. The positive and negative symptoms of
schizophrenia are due to dopamine excess.

b. Affinity to the D2 receptor has been linked to
improvements in the positive symptoms.

c. Blocking the dopamine in the mesocortical
dopamine pathway is responsible for extra-
pyramidal adverse effects.

d. Blocking dopamine receptors in the nigros-
triatal pathway can lead to amenorrhea.

2. Allan wants to know more about the condition
before talking to Roger. When discussing risk fac-
tors with Roger, which of the following statements
is true?

a. If one monozygotic (identical) twin has
schizophrenia, the risk of schizophrenia in the
second is close to 100%.

b. Schizophrenia is strictly a neurotransmit-
ter abnormality and if corrected the patient
would be cured.

c. Environmental risk factors for this condi-
tion include lower socioeconomic status and
living in a city.

d. Schizophrenia is more common in men than
women.

3. Allan asks if you know anything about the
Canadian incidence of the condition. Which of the
following statements would be appropriate to tell
Allan?
a. Schizophrenia accounts for 1 in 12 Canadian
hospital beds.
b. The lifetime prevalence is 1.3%.
c. The estimated cost of schizophrenia in
Canada exceeds 5 billion dollars.
d. Schizophrenia is responsible for a quarter of
all repeat admissions for mental illness.

4. Allan remembers seeing some information
regarding the CATIE trials at school. Which of the
following was found from the CATIE Phase 1 trial?
a. Approximately 26% of the patients completed
the trial on their initially randomized medica-
tion.
b. Perphenazine had significantly higher EPS
than the second-generation antipsychotics.
c. Zisprasidone was the best-tolerated medica-
tion in the trial.
d. Risperidone showed the greatest efficacy
based on time to discontinuation.

5. Phase 2 of the CATIE trial showed that:

a. perphenazine was less effective than SGAs

b. clozapine was better tolerated than olanza-
pine and risperidone

c. clozapine demonstrated better effectiveness
compared to other SGAs

d. improvements in cognition were significant
with perphenazine and all SGAs
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6. After your overview of the condition, you start
to evaluate Roger and his new prescription. Which
of Roger’s following symptoms are positive symp-
toms?
a. hearing whispers that nobody else hears
b. spending most of the time in his parents’
basement
c. lack of conversation
d. all of the above are positive symptoms of
schizophrenia

7. Allan remembers that olanzapine has been
associated with significant weight gain. How
often should Roger have his fasting blood glucose
checked?

a. every 4 weeks

b. every 8 weeks

c. quarterly

d. annually

8. When looking at Roger’s prescription for citalo-
pram, which of the following is an appropriate
course of action?

a. Fill the prescription as usual.

b. Fill the prescription but warn Roger that it
can increase his olanzapine levels and lead to
more adverse effects.

c. Call his physician to change the prescription
to another class of antidepressants.

d. Talk to Roger, as he does not need citalopram,
as he is likely non-adherent with his anti-
psychotic.

You bring Roger into your semi-private counselling area
(an area he is comfortable with). He opens up a bit about
the reason for the citalopram prescription. He has been
feeling down, as he has gained about 20 kg since starting
on the olanzapine. He was told today that he has predia-
betes. He wants to implement some lifestyle changes to
help improve his health.

9. He currently smokes about a pack of cigarettes
per day and is thinking of quitting. Which of the
following would be appropriate to recommend to
Roger?

a. Smoking cessation is very difficult for people
with his condition and he should not even
attempt it.

b. He should talk to his doctor first, as he may
need to change the olanzapine to clozapine.

c. He should talk to his doctor first, has he may
need to decrease his olanzapine dose.

10. Roger also drinks approximately 10 cups of
coffee a day and is looking at cutting back. Which
of following is a good recommendation for Roger?
a. He should see his doctor, as this may increase
his olanzapine level.
b. He should see his doctor, as this may
decrease his olanzapine level.
c. He shouldn’t worry, as this will not likely
have any effect on his olanzapine therapy.

11. Roger says that the last time he was in the
hospital he heard there was a treatment that is less
likely to cause weight gain. Which of the following
therapies is least likely to cause weight gain?

a. quetiapine

b. risperidone

c. clozapine

d. ziprasidone

Cameron enters the pharmacy and hands you a prescrip-
tion for clarithromycin 250 mg bid for 10 days. He says
the doctor at the walk-in clinic wanted to double-check if
it was OK with his other medication. When you look up
his file you see the following:

e Cameron J.

* 28 years old

* Risperidone 3 mg bid (30-day supply) last filled 45
days ago

He mentioned that he is using the clarithromycin for
a chest infection. You notice from his profile that he has
been non-adherent to his risperidone therapy.

12. What is the appropriate course of action for the
clarithromycin prescription?

a. Fill it as usual.

b. Change to another medication.

13. Which of the following statements regarding
non-adherence with antipsychotics is false?
a. Patients who are non-adherent are at an
increased risk of hospitalization.
b. Substance abuse is a risk factor for non-adher-
ence.
c. The risk of relapse is approximately 7.8 times
as high in non-adherent patients.
d. Non-adherence with antipsychotics is
approximately 50%.
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14. When you talk to Cameron about his therapy,
he wonders if he would be a candidate for long-
acting risperidone. If we were to start Cameron
on risperidone long-acting injection, which of the
following would be the most appropriate way to
initiate his therapy?

a. Stop oral risperidone and start long-acting
risperidone on the same day.

Taper oral risperidone until he is off, then

start risperidone long-acting injection.

. Continue on oral risperidone for 3 weeks,
start long-acting injection (given q 2 weeks),
and quickly increase the dosage until the
level is therapeutic.

. Continue on oral risperidone for 3 weeks,
start long-acting injection (given q 2 weeks),
and increase the dosage no sooner than every
4 weeks.

b.

15. If Cameron is non-adherent due to sexual dys-
function adverse effects from risperidone, a change
to which second-generation antipsychotic is the
least likely to improve this adverse effect?

a. quetiapine

b. paliperidone

c. olanzapine

d. ziprasidone

16. When discussing non-adherence with Cameron,
which of the following strategies would be the
least appropriate?

a. Explain to Cameron that even though his
symptoms may seem better, his condition,
like other medical conditions, requires long-
term therapy.

. Check for the reason for non-adherence, and
if it is an adverse effect, explain that it is pos-
sible it may go away or we can work together
to find another treatment option.

Tell Cameron he has no choice and he simply
has to take the medication or he won’t get any
better.

. Empathize with Cameron of the difficulty
of his condition, show genuine concern,
and work with him to develop a solution to
improve adherence.

You notice Charles, one of your reqular patients, in
your store. You have developed a rapport with him over
the last several years and he came to ask you a question
regarding his schizophrenia medication. He has been
taking quetiapine 300 mg bid to help control his symp-
toms but he has found some of his symptoms have been
coming back. He was on risperidone therapy 2 years
ago. His psychiatrist has recommended that he change

his regimen to clozapine. He has heard that it has quite
a few side effects and because he knows and trusts you
he wanted to discuss them with you. He wants to know
as much as you can tell him about this drug and its side
effects.

17. Clozapine has a:
a. low risk of sedation
b. low risk of blurred vision, urinary retention,
and constipation
c. high risk of sexual side effects
d. high risk of an increase in total cholesterol

18. When discussing the possible change to cloza-
pine for Charles, which of the following statements
is the most appropriate?

a. This change is appropriate, as Charles is
having an increase in his symptoms and
clozapine may help for patients who fail on
other antipsychotics.

. This change is appropriate, as most patients
with schizophrenia will eventually require
clozapine therapy.

This change is not appropriate, as a change to
any SGA is likely to produce the same effect
as clozapine.

. This change is not appropriate, as the cost of
monitoring and risk of adverse effects is too
high for most patients with schizophrenia.

19. Charles heard that he has to have a large

amount of monitoring for a possible blood prob-

lem. When discussing monitoring with Charles,

which of the following is appropriate to include?
a. Severe problems occur in about 5% of people

on clozapine.

All patients on clozapine must be registered

in a national database, to prevent people who

have had the blood problem from taking

clozapine again.

The risk of this problem is the highest in the

first year of treatment.

. He will have to have a blood test every 4-6

weeks.

b.

20. Charles decides to take the clozapine therapy.
He wants to know if there are any other options if
the clozapine doesn’t work. Which of the follow-
ing could be considered to add to his clozapine if it
was not effective?

a. lithium

b. risperidone

c. fluoxetine

d. lamotrigine
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