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Abstract Schizophrenia is a debilitating disorder, which is usually chronic, and is one of

the most devastating medical illnesses. Early and appropriate treatment with
antipsychotics is an important strategy for patients with first-episode schizophre-
nia. However, there are many possible safety issues for patients with schizophre-
nia that should be considered and properly addressed.

Depressive symptoms and suicidal behaviour commonly occur in first-episode
schizophrenic patients, and every effort should be made to treat and minimise
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these symptoms. There are also important issues and considerations in young and
first-episode patients that should also be considered in the emergency treatment
setting and for minimising medication nonadherence in this population. Most
importantly, adverse effects should be considered, minimised and addressed.
While first- and second-generation antipsychotics (SGAs) both appear to offer
similar efficacy for amelioration of positive symptoms in first-episode patients,
SGAs may offer better tolerability, specifically regarding extrapyramidal symp-
toms (EPS) and tardive dyskinesia risk, and some prolactin-sparing benefits.
However, these medications do cause a host of adverse effects, including weight
gain, metabolic disturbances, corrected QT interval prolongation and prolactin-
related adverse effects, which are important considerations relating to both the
short- and long-term safety of patients with schizophrenia being treated with
SGAs. Clozapine and olanzapine are most likely to cause weight gain and
metabolic effects, while risperidone is more likely to cause EPS and prolactin
elevations. Most antipsychotics should be used in low doses to minimise adverse
effects and each medication should be optimised in a highly individualised way to
maximise adherence and treatment outcomes and minimise tolerability and safety
concerns. At some point in their lives, these patients will most probably experi-
ence periods of depression, suicidal behaviours, adverse effects and nonadher-
ence, and every effort should be made to minimise or prevent these from
occurring. Thus, safety concerns in this group of young patients, in the beginning
of their first psychotic episode, are a major issue as they are starting a journey of

antipsychotic treatment that is likely to last for the remainder of their lives.

Schizophrenia is a debilitating, usually chronic,
disorder and is one of the most devastating medical
illnesses. The worldwide lifetime prevalence rate is
almost 1% and it is the fourth leading cause of
disability among adults.!'! Diagnostic criteria and
pharmacotherapy are presently focused on the
psychotic pathology of schizophrenia, which in-
volves disorganised thought and behaviour, and re-
ality distortion symptoms such as hallucinations and
delusions. This aspect of the illness typically
evolves slowly during adolescence and young adult-
hood in males (slightly later in females). Schizo-
phrenia is a clinical syndrome, probably comprising
several disease entities but all associated with
psychotic symptoms. Most forms of the disease also
involve a range of impairments in cognitive func-
tion, and many cases have a deficit syndrome in-
volving avolition, restricted affect and poverty of
speech (i.e. primary negative symptoms). The cog-
nitive and negative pathologies account for much of
the poor social and functional outcomes observed in
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schizophrenia. Rates of employment, marriage and
independent living are substantially lower than pop-
ulation norms, and about 10% of patients with schiz-
ophrenia die by suicide.””! Whether chronic or epi-
sodic, schizophrenia is associated with lifelong
problems. Treatment aimed at reduction in symp-
toms and prevention of relapse is necessarily long
term.

The onset of psychosis, whether insidious or
acute, is marked with difficulties for patients, fami-
lies and clinicians. The severity of symptoms may
be denied and the medical nature of behavioural
disturbance may be misunderstood. The afflicted
persons often keep symptoms hidden from family
and friends, may remove themselves emotionally
and geographically from social support networks,
and often confound psychosis onset with substance
abuse. The gradual development of psychosis, com-
bined with misunderstanding of symptoms, creates a
substantial time window between symptom onset
and initiation of diagnosis and treatment. The first
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challenge of effective therapy is to move treatment
initiation closer to the onset of psychosis.!

Antipsychotic drug therapy and selected forms of
psychosocial therapy are efficacious for reduction of
psychotic symptoms and delay/prevention of
psychotic exacerbation/relapse. The short-term
prognosis for patients with their first episode is
good. For example, Lieberman et al.l*! reported that
74% of their study cohort recovered without residual
symptoms and 12% remitted partially. However,
many patients have trait impairments in cognitive
functions, restricted affect and reduced drive that
precede psychosis and persist after symptomatic
recovery. In a representative sample of treated first-
episode patients, Mojtabai et al.l>! found significant
impairment in functional outcomes and symptom
status during a 2-year follow-up period. The impor-
tance of continuation therapy was illustrated in an-
other recent first-episode study where virtually all
patients had a mild symptom exacerbation following
gradual medication withdrawal after a prolonged
period of stability.[®’

Several issues may confound treatment and
should be considered in first-episode patients.
Younger patients are more sensitive to drug adverse
effects. This is a critical point as patients recently
diagnosed and who have fairly good control of
symptoms may be much more likely to be affected
physically and socially by weight gain and prolac-
tin-related adverse effects. First-episode patients are
also more likely to engage in substance abuse, are
more likely to have depression and suicidal ideation,
and are more nonadherent with antipsychotic treat-
ments.[”"! Poor adherence is considered to be a key
factor associated with relapse. Robinson et al.['”
found that the risk of relapse in patients with early
disease was almost five times greater when not
taking antipsychotic medications. Furthermore, the
time to remission increases in subsequent episodes.
Lieberman et al.l''l reported that mean time remis-
sion for patients in their first episode was 47 days.
Time to remission in the second and third episodes
increased to 74.5 and 130 days, respectively. Re-
lapse prevention, patient tolerability and safety are
central goals of early treatment.
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There is now substantial emphasis on early detec-
tion and treatment initiation in first-episode pa-
tients.!'>131 It is almost self-evident in medicine that
treatment effectiveness is greatest when initiated
early in a pathological process. Antipsychotic drug
treatment in schizophrenia may be symptomatic
therapy rather than altering an underlying pathologi-
cal process, but clinical prudence supports the early
intervention with antipsychotic drugs. An additional
and influential hypothesis is that psychosis is ‘toxic’
in some sense, and that the length of psychosis
experience alters the future course of the illness and
the individual’s responsiveness to treatment. Dura-
tion of untreated psychosis (DUP) is associated with
poorer treatment response and longer-term out-
come;!"*! however, the causal effect is not yet estab-
lished. Not all studies substantiate this effect, sug-
gesting that it may not be robust or ubiquitous.
Furthermore, insidious onset is a validated poor
prognostic indicator, and an insidious onset is natu-
rally associated with a delay in coming to medical
attention. Failure to separate insidious onset from
DUP confounds the often-reported association of
DUP with poor outcome. Short periods of delay in
antipsychotic drug treatment found in placebo-con-
trolled clinical trials and off-medication research
studies do not appear to be associated with poor
long-term outcomes.!3-191

This article emphasises safety issues and specific
considerations with antipsychotic drug therapy in
patients with first-episode schizophrenia as well as
discussing other considerations such as suicide and
safety issues with acute emergency treatment. The
general framework in which safety issues are con-
sidered involves the following propositions.

1. Tt is clinically prudent to detect and treat psycho-
sis as early as possible.

2. Psychosocial treatments are vitally important, but
will not be considered here (see Lehman and
Steinwachs?”! for a review of evidence-based
psychosocial therapies for schizophrenia).

3. Antipsychotic drugs treat psychosis and are thera-
peutic in first-episode patients even if schizophrenia
does not turn out to be the diagnosis at follow-up.
First-generation antipsychotics (FGAs) and second-
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generation antipsychotics (SGAs) appear to work
similarly in this population for the treatment of
positive symptoms. However, SGAs are a heteroge-
neous group of medications and differences may
exist in their effectiveness for other symptom do-
mains.

4. Younger patients in their first episode of psycho-
sis are known to have a higher potential for adverse
effects. Mainly because of this fact, SGAs are rec-
ommended as first-line treatment in this popula-
tion.”!l Adverse effects from SGA treatment are
presented in this article in addition to describing
adverse effects that occur more frequently in the
young population.

5. The prevalence of depression is high in patients in
their first episode of schizophrenia and suicidal be-
haviour is known to be higher in this group. There-
fore, specific considerations for depressive symp-
toms and suicidal tendencies should be made in this
population.

6. Patients experiencing their first psychotic episode
may present to emergency settings and may exhibit
dangerous or threatening behaviours. Special pre-
cautions for safety and specific considerations for
acute treatment are warranted.

7. Medication nonadherence is a problem with any
long-term treatment; however, it is especially prob-
lematic in patients early in their course of schizo-
phrenia. Relapse from nonadherence may be associ-
ated with negative consequences, many of which are
highly related to the risk of emergency treatment
and suicidal behaviours. Thus, medication adher-
ence is highly important for the long-term outcomes
and, ultimately, the safety of patients with schizo-
phrenia.

1. Diagnosis and Course of
First-Episode Schizophrenia

A person presenting for the first time with
psychotic symptoms requires a comprehensive as-
sessment and differential diagnosis as psychosis is
not pathognomonic for schizophrenia. Psychosis
can be present with a wide array of neurological,
psychiatric and general medical conditions. John-
stone et al.??! found seizure disorder, syphilis, sub-
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stance abuse, sarcoidosis, lung cancer, thyrotoxico-
sis and head trauma as the aetiology in about 6% of
268 patients presenting with first-episode psychosis.
As patients generally present with a short history of
psychopathology and have problems recalling his-
torical information accurately, the most important
clinical data for differential diagnosis are often not
readily available. Substance abuse, comorbid medi-
cal illnesses and psychosocial factors often con-
found the situation.>?31 All patients presenting with
a first-episode psychosis should have a thorough
medical evaluation, including a review of systems
and a physical examination that includes a neurolog-
ical evaluation. According to the American Psychi-
atric Association Practice Guidelines and the Expert
Consensus Guideline Series a person presenting
with psychosis should receive laboratory assess-
ments including electrolytes, blood urea nitrogen,
creatinine, glucose, liver function profile, thyroid
function studies, syphilis serology, serum pregnancy
test, urinalysis and urine toxicology. Additionally,
an ECG is recommended, particularly in patients
with cardiac risk factors or a family history of cardi-
ac conduction defects. Neuroimaging techniques
(i.e. brain magnetic resonance imaging or CT scan)
do not have sensitivity/specificity to be applied in
the diagnosis of schizophrenia. They may be used as
a secondary assessment to exclude neurological le-
sions. This is indicated if neurological signs and
symptoms such as asymmetry, weakness or altered
sensorium are present.[?!:>4

Often the most challenging issue in diagnosing
schizophrenia is differentiating it from other psychi-
atric disorders. Patients presenting with psychotic
symptoms for the first time will often exhibit manic
or depressive symptoms; thus, differentiating a
mood disorder from a psychotic disorder may be
problematic. Illicit substance abuse such as lysergic
acid diethylamide (LSD), phencyclidine (PCP), co-
caine and marijuana can produce psychosis and agi-
tation similar to schizophrenia, and drug use is com-
mon in patients within their first episode of ill-
ness.[>! However, diagnostic criteria require that the
psychotic symptoms persist for at least 1 month to
exclude a diagnosis of substance-induced psychotic
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disorder.?®! Brief psychosis may also occur, mostly
in women and those with borderline or schizotypal
personality disorder. These symptoms are usually
characterised by florid symptoms, confusion and
emotional turmoil in the context of an emotional
stressor.[?7]

First-episode schizophrenia patients have impair-
ments in many dimensions, including both
behavioural and cognitive functioning. Prodromal
symptoms may appear before the onset of frank
psychosis and patients often do not present immedi-
ately in hospitals after the onset of psychosis.!?%
Keshavan and Schooler!?! have published a list of
six clinical points that are generally considered
when diagnosing the onset of first-episode schizo-
phrenia. These point are: (i) decline in social func-
tioning; (ii) onset of general behavioural symptoms;
(iii) onset of positive symptoms; (iv) onset of nega-
tive symptoms; (v) first treatment; and (vi) first
hospital admission. Once schizophrenia is diag-
nosed appropriate long-term treatment with antip-
sychotic medications should be initiated.

2. Antipsychotic Treatment Efficacy for
First-Episode Schizophrenia

Early detection and intervention in schizophrenia
is important for maximising outcomes. Thus,
antipsychotic medication should be initiated as soon
as psychotic symptoms are recognised. While SGAs
are moving quickly into first-line therapy for schizo-
phrenia treatment and are currently recommended
for first-episode patients,>'3%1 one must keep in
mind that FGAs, when used in low doses, are equal-
ly effective for initial treatment in first-episode
schizophrenia. In the past excessive doses of
haloperidol and other FGAs were used leading to
high rates of adverse effects and discontinuation
from treatment. Much clinical and neuroimaging
data suggest no real advantage of dosages of
haloperidol exceeding 5 mg/day.?!! In fact, a recent
study by Oosthuizen et al.??! reported that dosages
between 1 and 2 mg/day were effective and well
tolerated in a 12-week study in first-episode schizo-
phrenia patients. Additionally, many studies com-
paring SGAs with haloperidol have found no differ-
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ence in efficacy with the various antipsychotics,
especially when haloperidol is used in lower dos-
ages.[33]

The SGAs currently available in the US are
clozapine, risperidone, olanzapine, quetiapine and
ziprasidone. Aripiprazole is also available, but is
often termed a third-generation antipsychotic be-
cause it is a partial agonist at the dopamine D>
receptor (for purposes of this paper it will not be
differentiated as a third-generation antipsychotic).
Clozapine, while a superior option in treatment-
resistant schizophrenia, is not recommended as ini-
tial therapy in first-episode patients. In fact, a few
recent reports have found no significant advantage
of using clozapine as compared with FGAs in first-
episode patients. For example, Lieberman et al.’4
found approximately 80% remission within 1 year
for both clozapine- and chlorpromazine-treated pa-
tients.

However, there is a striking paucity of randomis-
ed controlled clinical trials specifically for the treat-
ment of patients in their first episode of schizophre-
nia. In the younger population, many reports exist
for SGAs for many childhood diagnoses such as
obsessive-compulsive disorder, pervasive develop-
mental disorders, Tourette’s syndrome, conduct dis-
order and mutidimensionally impaired children and
adolescents; however, the results of use in these
populations is beyond the scope of this article. It
must be kept in mind, however, that using these
medications for other diagnoses or target symptoms
still carries the same safety and adverse effect con-
siderations, as does the use of these medications for
new-onset psychosis. Sections 2.1 to 2.5 provide a
brief summary of the pharmacology of the available
SGAs in the US (excluding clozapine) and pub-
lished efficacy data specifically for patients in their
initial episode of psychosis.

2.1 Risperidone

Risperidone, a benzisoxazole derivative, was the
first medication to be marketed as a first-line SGA
following the release of clozapine. This antipsychot-
ic has high binding affinity to both serotonin
5-HT2a and D2 receptors, and binds to o- and
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o-adrenergic receptors with very little blockade of
cholinergic receptors.

An international, multicentre, double-blind study
was conducted in 183 patients between the ages of
15 and 45 years who were diagnosed with provision-
al schizophreniform disorder or schizophrenia and
had no prior treatment with antipsychotic medica-
tions. Sixty-three percent of the 99 risperidone-treat-
ed patients were clinically improved compared with
56% of the 84 haloperidol-treated group in this 6-
week study. Although the symptom changes were
significantly different, the risperidone group had
fewer withdrawals due to adverse effects, a smaller
number of total adverse effects and fewer ex-
trapyramidal symptoms (EPS). In this study, dos-
ages <6 mg/day were the most efficacious and toler-
able.’®) Another recent study in adolescents be-
tween the ages of 15.5 and 20 years reported
significant improvements in positive symptoms in
28% of patients with first-episode schizophrenia
when treated with a mean dose of risperidone
3.1mg.B7! Others have also reported that dosages of
2-4 mg/day are more effective than dosages of
5-8 mg/day of risperidone in first-episode schizo-
phrenia.®® Longer-term outcomes (minimum 1
year) in first-episode patients demonstrate lower
lengths of first hospitalisation, overall utilisation of
inpatient beds during the course of treatment and
less use of anticholinergic medications with risper-
idone than with haloperidol.*¥) A consensus panel
of 50 experts recently rated risperidone as the top
choice in first-episode schizophrenia patients, most
likely because it has the highest volume of efficacy
and safety data available.[3

2.2 Olanzapine

Olanzapine has greater affinity for 5-HT2A re-
ceptors than for D2 receptors. In addition, the com-
pound has affinity at the binding sites of D4, D3,
5-HT3, 5-HTe, aui-adrenergic, muscarinic Mi—5 and
histamine Hj receptors.[”!

Patients with schizophrenia who were included in
the pivotal trials for the approval of olanzapine and
were characterised as being having first-episode
schizophrenia were analysed as a subpopulation of a
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large international double-blind trial of olanzapine
(n = 59) versus haloperidol (n = 24).*! At endpoint,
olanzapine was statistically superior to haloperidol
in the reduction of Brief Psychiatric Rating Scale
(BPRS) scores, was considerably better tolerated
than haloperidol, and significantly more patients
continued the trial on this medication, which is
likely to be a result of improved tolerability and less
dysphoria.*! It is noteworthy that even though these
patients were in the initial episode of schizophrenia
they had already been treated for a considerable
period and may not be as comparable as a population
in the acute early phase of their illness. In another
naturalistic open-label study, olanzapine was signif-
icantly more effective than FGAs in lowering the
total BPRS and Clinical Global Impression (CGI)
scores. There were significantly fewer adverse ef-
fects, especially EPS, with olanzapine than with
FGAs.[*? In a recently published double-blind study
of olanzapine versus lower-dose haloperidol in first-
episode schizophrenia (n = 263) patients responded
similarly to treatment in the 12-week study, with
more patients in the olanzapine group completing
the trial than those in the haloperidol group.3!

2.3 Quetiapine

Structurally, quetiapine is related to clozapine
and olanzapine. Quetiapine has a high affinity for
5-HT2A receptors and lower affinity for D2 and D1
receptors. This drug has some affinity for o-,
oz-adrenergic and Hj receptors, and very little for
muscarinic receptors. Only open-label trials have
been published regarding the efficacy of quetiapine
in first-episode schizophrenia. In a small study
(n=14), 71% of patients were considered ‘much
improved’ or greater on the CGI-Improvement
Scale.™1 In an adolescent population with psychotic
symptoms, significant decreases in symptoms were
observed with quetiapine at both 200 and 800 mg/
day, with little evidence of adverse effects.[** In a
recent interim analysis of a 2-year open-label study
examining the cognitive effects of quetiapine in
first-episode schizophrenia, statistically significant
improvements were noted on measures of attention,
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verbal productivity and executive function after 6
and 12 months of treatment.! 3!

2.4 Ziprasidone

Ziprasidone was developed within a structure-
activity investigation intended to find a compound
that potently blocks D2 receptors but binds with
even greater affinity to central 5-HT24 receptors. As
a result, ziprasidone has a binding affinity ratio of
11:1 for 5-HT2a/D2 receptors. Ziprasidone also
binds with relatively high affinity with 5-HTa2c,
5-HTp, ou1-adrenergic and Dy receptors.[*! To date,
there are no published studies or reports of
ziprasidone treatment for psychotic symptoms in
adolescent or first-episode schizophrenia.

2.5 Aripiprazole

Aripiprazole was discovered in the early 1980s in
an attempt to find an antipsychotic that would func-
tion as a potential entity with both antagonist and
agonist activity to the D2 receptor. In vitro data
suggested that the dopamine autoreceptor agonists
were effective in treating negative symptoms of
schizophrenia.*”! Potent dopamine postsynaptic re-
ceptor antagonism was believed to be necessary for
positive symptoms of schizophrenia. Hence,
aripiprazole is the first potent partial D2-receptor
agonist for the treatment of schizophrenia (third-
generation antipsychotic). In a hyperdopaminergic
state, aripiprazole functions as an antagonist, while
under conditions of hypodopaminergic activity it
functions more like an agonist. This novel mecha-
nism has seen aripiprazole labeled as a dopamine
system stabiliser. Aripiprazole also has high affinity
for D3 receptors. It is a partial agonist at 5-HT1a
receptors and an antagonist at SHT2a receptors.
Aripiprazole has a moderate affinity for o-ad-
renergic and Hj receptors, with no appreciable affin-
ity for the M receptor.*¥) As yet, no published
reports in first-episode schizophrenia are available;
however, trials are under way.
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3. Safety Considerations with
Antipsychotic Treatment

Selection for use among antipsychotics in first-
episode schizophrenia is largely determined by the
adverse effect profiles of the medications. Among
the classes of antipsychotics, adverse effects are
highly variable. Between 25% and 66% of patients
who are nonadherent to prescribed antipsychotic
therapy cite adverse effects as the primary reason for
noncompliance. EPS, most notably akathisia, sexual
dysfunction and weight gain are the three most cited
adverse effects associated with nonadherence.*! As
discussed further, patients with first-episode schizo-
phrenia may be at higher risk for some adverse
effects and rates of nonadherence may be higher in
this population.

If FGAs are selected in this population, the key to
effective therapy is using low doses (haloperidol
<5 mg/day).’?) These medications are associated
with high rates of nonadherence and rates of
dysphoria, EPS and tardive dyskinesia are highest
among the antipsychotic medications. The SGAs
have real advantages relating to the production of
EPS, but the overall safety of these drugs is now
coming under close scrutiny. As a result of the
expanded use of the SGAs, much literature regard-
ing weight gain and related consequences during
treatment has emerged. The long-term consequences
of weight gain have the potential to surpass the
problems of EPS and tardive dyskinesia if these
problems are not studied and addressed. Metabolic
disturbances associated with antipsychotic treatment
may lead to morbidities such as cardiovascular dis-
ease, cancer, osteoarthritis, type 2 diabetes mellitus
and early death.® Other issues may affect adher-
ence and safety, such as prolactin-related effects and
changes in the corrected QT (QTc) interval.

Treatment aims are to weigh the risk-benefit pro-
file for each antipsychotic and to match patients
with individual risks of these medications. Safety
issues and considerations with antipsychotics are
similar for both first-episode and multi-episode pa-
tients treated with these drugs, and little safety data
are available pertaining particularly to the first-epi-
sode patients. Nonetheless, the younger population
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is at particular risk for some adverse effects and
these are discussed further. In this section, specific
attention is paid to the safety of antipsychotics with
regards to EPS and tardive dyskinesia, weight gain,
glucose dysregulation, lipid changes, prolactin-re-
lated adverse effects and effects on the QTc interval.
Additionally, each antipsychotic is evaluated for
commonly occurring or unique adverse effects not
mentioned earlier.

3.1 Extrapyramidal Symptoms and
Tardive Dyskinesia

EPS, including akathisia, dystonia and pseu-
doparkinsonism, are the major adverse effects asso-
ciated with FGA therapy. These adverse effects are a
result of dopamine antagonism in the nigrostriatal
pathways. Akathisia is the most frequently occur-
ring of these adverse effects; approximately
20—40% of patients treated with FGA drugs will
experience a subjective feeling of restlessness.®!
The onset of akathisia is usually 5-10 days after the
first dose or increase in dosage. Younger patients
and those taking high doses of high potency antip-
sychotics are at greater risk for the development of
akathisia. Acute dystonic reactions are abrupt in
onset and are usually seen within 24-96 hours after a
first dose or increase in dosage. Characteristic signs
and symptoms include abnormal positioning or
spasm of the muscles of the head, neck, limbs or
trunk, and may occur in 10-20% of patients.
Pseudoparkinsonism resembles idiopathic Parkin-
son’s disease and features may be present in up to
30-60% of patients treated with FGAs. The onset of
symptoms is usually seen within 1-2 weeks follow-
ing initiation or a dose increase. Risk factors include
older age, female sex, high doses and, possibly,
patients with depressive symptoms.32-34

Clinically, the rates of EPS are comparable with
the in vitro binding of antipsychotics to the D3
receptors. In clinical trials of multi-episode patients,
quetiapine has been found to have no greater inci-
dence of EPS than placebo across all the dose
ranges. Aripiprazole, ziprasidone and olanzapine do
cause some EPS, and risperidone has the greatest
potential to cause movement disorders and does so
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in a dose-related fashion.>> The risk of EPS is
known to occur at higher rates in first-episode ver-
sus multi-episode patients.”®! Aguilar et al.®7! re-
ported that, when treated with haloperidol 15 mg/
day, 60% of drug-naive patients developed acute
dystonia. Emsley et al.*®! found rates of antiparkin-
sonian medication use to be 75% with haloperidol
and 50% with risperidone in a first-episode patient
treated with a mean risperidone dose of 6.1 mg/day.
In the lower dosage group (<6 mg/day) the rates of
anticholinergic use with risperidone remained high
(46%). Another study comparing long-term out-
comes of FGAs with risperidone (mean dosage
2.5 mg/day) reported rates of anticholinergic medi-
cation use of 84% with FGAs and 21% with risper-
idone.®! A study designed to measure EPS in first-
episode patients found rates of akathisia or parkin-
sonian adverse effects to occur in 32% of patients
receiving dosages of risperidone between 5 and
8 mg/day. Those treated with dosages between 2 and
4 mg/day did not experience EPS at this range.8 It
is clear that rates of EPS occur more frequently
regardless of FGA or SGA treatment in younger
patients compared with reported rates (discussed
earlier) in multi-episode or chronic schizophrenia
patients. Thus, this population should be treated
with the lowest possible dose, particularly with ris-
peridone, a medication that binds strongly to D2
receptors.

Tardive dyskinesia is a movement disorder
characterised by abnormal choreiform (rapid, objec-
tively, purposeless, irregular and spontaneous) and
athetoid (slow and irregular) movements occurring
late in relation to initiation of antipsychotic therapy.
This adverse effect usually develops over several
months and occurs after at least 3 months of antipsy-
chotic treatment. The estimated average prevalence
is 20% with a range of 13—-36%. The incidence of
new cases per treatment year with FGAs is approxi-
mately 5%.8! Rates of tardive dyskinesia in first-
episode patients followed up for up to 8.5 years were
found to be 6.3% at 1 year, 11.5% at 2 years, 13.7%
at 3 years and 17.5% at 4 years when treated with
FGAs.D° However, a recent study using low-dosage
haloperidol (mean 1.7 mg/day) reported a 12% inci-
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dence at 1 year.!® Tardive dyskinesia is reversible
with the cessation of the antipsychotic in one-third
to one-half of patients. When the antipsychotic is
tapered or discontinued there is usually an initial
worsening of abnormal movements. Risk factors
include older age, duration of antipsychotic treat-
ment, and higher rates of EPS, substance abuse and
mood disorders. Total drug dose was found to be a
predictor of time to tardive dyskinesia incidence in
patients in their first episode of schizophrenia.>"!

The characteristic signs and symptoms of tardive
dyskinesia usually involve bucco-lingual-masticato-
ry syndrome or orofacial movements. Typically,
these are the first detectable signs of tardive dys-
kinesia and can progress to movements severe
enough to interfere with chewing, speech, respira-
tion or swallowing. These include lip smacking,
puckering, sucking, pouting, tongue writhing, pro-
trusion and tremor. Other facial movements include
frequent blinking, grimacing and tics.

Tardive dyskinesia with all the SGAs appears to
occur at an incidence of <2%, but few long-term
follow-up studies are available and comparator
doses of conventional antipsychotics have been
high.[®!l Olanzapine, risperidone and quetiapine
have all been implicated in a few case reports to both
treat pre-existing tardive dyskinesia and causing this
adverse effect.[°l However, the incidence with all of
the SGAs appears to be minimal and much lower
than the risk associated with FGAs. Beasley et al.[63!
published a double-blind comparison of olanzapine
and haloperidol in over 1600 subjects and evaluated
tardive dyskinesia for up to 2.6 years. The relative
risk of tardive dyskinesia over 1 year was 7.5% with
haloperidol and 0.5% with olanzapine. In two long-
term studies of risperidone in elderly adults the risk
of newly developing tardive dyskinesia was
<19%.[64%5] Long-term studies are not available for
quetiapine, ziprasidone or aripiprazole; however,
the risk appears to be low with all the newer antipsy-
chotics.

3.2 Weight Gain

One-half of adults in the US are currently over-
weight (body mass index [BMI] >25 kg/m2) and
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one-fifth of the population is considered to be obese
(BMI >30 kg/m2).%¢! However, BMI among pa-
tients with schizophrenia exceeds the general popu-
lation estimates.[%”l Many patients with psychiatric
disorders, including those with schizophrenia, have
sedentary lifestyles with little exercise as well as
potentially already being predisposed to metabolic
effects associated with weight gain. In a recent study
in first-episode drug-naive patients, higher levels of
visceral fat stores were present in those with schizo-
phrenia compared with normal controls.!®8 Obesity,
in general, increases the risk for a myriad of medical
disorders such as hypertension, stroke, cancer, dia-
betes and atherosclerosis.’” Patients with schizo-
phrenia exhibit high relative rates of smoking and
drug abuse and have several medical disorders that
also compound the high rates of morbidity and mor-
tality seen in this population.[®”!

Many short-term studies describe weight gain
among patients taking various antipsychotic drugs.
The most comprehensive report to date is a meta-
analysis of over 80 studies. Weight gain is highly
variable among antipsychotics. Haloperidol is asso-
ciated with modest weight gains of about 1-2kg
over 10 weeks, while lower potency agents are
associated with higher gains (3—-5kg over 10 weeks).
Two SGAs, olanzapine and clozapine, clearly ap-
pear to be associated with the highest degree of
weight gain among all antipsychotics in short-term
trials (4—4.5kg over 10 weeks)."" Additionally, the
percentage of patients with a >7% increase in
bodyweight from baseline in pivotal SGA trials is
shown in table I.

Significant weight gain is widely known to occur
with olanzapine treatment. Olanzapine weight gains
at dosages of 12.5-17.5 mg/day have been found to

Table I. Percentage of patients with a >7% increase in bodyweight
from baseline with atypical antipsychotic treatment79-72l

Drug Increase with drug Increase with placebo
(%) (%)

Aripiprazole 7 1

Ziprasidone 10 4

Risperidone 18 9

Quetiapine 25 4

Olanzapine 29 3

Drugs 2005; 65 (8)



1122

Kelly et al.

average 12kg after 1 year of use.[”? Kinon et al.’¥
reported mean weight gains of 6.3kg after 1.05
years. This number is most likely to be conservative
as it was reported in an intent-to-treat design.
Weight gain with olanzapine appears to peak after
40 weeks of treatment and may be greater than gains
associated with clozapine treatment.”>! Weight gain
with risperidone appears to plateau early on and
remain at about 2—-3kg at 1 year. A long-term flexi-
ble-dose comparative study of risperidone and
haloperidol reported a mean increase in weight of
2.3kg in risperidone-treated subjects, which was
significantly greater than haloperidol over 52
weeks.[®! Studies on long-term quetiapine treatment
have reported maximum weight gains of approxi-
mately 1-2kg over at least 1 year.””78! Ziprasidone
is associated with no or minimal (£1kg) weight gain
in subjects followed up for up to 1 year.”?3%
Aripiprazole is associated with approximately lkg
weight gain in subjects treated for 6-12 months.8!
Most data imply that weight gain is generally not
dose dependent with the SGAs and that patients with
low BMIs may gain the most weight.

While it is known that weight gain occurs fairly
frequently in patients treated with SGAs, first-epi-
sode and younger patients are even more likely to
experience weight gains. In a 6-week trial of
olanzapine versus haloperidol, patients with first-
episode schizophrenia gained 4.1kg versus 0.5kg on
haloperidol.*'" Another study addressing weight
gain in first-episode patients receiving olanzapine
plus placebo or olanzapine plus fluoxetine for 8
weeks reported 8kg gains in the patients in the latter
group.® Patients in olanzapine plus placebo group
gained 6kg. Over 60% of the patients in either group
gained at least 7% of their initial weight. In a com-
parative study of olanzapine versus risperidone av-
erage weight gains during 12 weeks were 7.2kg and
3.9kg, respectively. Extreme weight gain (>7%) was
reported in 91% of the total group.!®3 Other studies
have also reported high gains in weight in patients
receiving risperidone. Gains of 7.0kg have been
reported over 5 months®4 and 8.6kg over 6 months
with risperidone.® Weight gain has been reported
to be 4.1kg during 8 weeks of quetiapine treatment
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in adolescents who were psychotic.®¢ All these
studies demonstrate significantly higher weight
gains in younger patients than seen in studies with
older or first-episode patients.

3.3 Glucose Dysregulation

Metabolic disturbances, particularly impaired
glucose metabolism, were first described in psychot-
ic patients prior to the introduction of antipsychotic
medications. The risk for diabetes is also known to
be higher in individuals with schizophrenia than in
the general population.’”’l A recent study reported
that drug-naive first-episode patients with schizo-
phrenia had significantly higher fasting plasma
levels of glucose and insulin than healthy controls.
This study also reported more insulin resistance in
patients with schizophrenia.®®” In addition, antipsy-
chotic medications are associated with impaired glu-
cose metabolism, exacerbation of existing type 1
and 2 diabetes, new-onset type diabetes and diabetic
ketoacidosis. Possible consequences of diabetes in-
clude retinopathy, cataracts, infection, neuropathy,
kidney failure and circulatory disorders. Abdominal
or central adiposity may contribute to glucose dys-
regulation.®® However, diabetes may occur with
olanzapine independent of weight change.

A recent population-based nested case-control
study of approximately 20 000 schizophrenia pa-
tients found those receiving olanzapine to have a
significantly increased risk of developing diabetes
than those taking FGAs (odds ratio [OR] 4.2). Ris-
peridone treatment was found to have a slightly
elevated but nonsignificant risk compared with FGA
treatment (OR 1.6).591 Koller and Doraiswamy®"
recently published epidemiological reports detailing
both spontaneously reported cases of diabetes that
have been reported to the US FDA’s MedWatch
Drug Surveillance System and published case re-
ports through to May 2001. There were 237 cases of
diabetes reported for olanzapine, with diabetic
ketoacidosis occurring in 80 patients and death in 15
patients. Improvements in glycaemic control were
evident in most patients once the drug was discon-
tinued. Men and African Americans may be at a
higher risk for the development of diabetes, and
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weight gain is not prominent in up to 50% of pa-
tients developing diabetes.!!

Of all the first-line SGAs, olanzapine treatment
has been associated with the highest rates of diabe-
tes.®?l Many studies and case reports exist for
olanzapine while only a few case reports exist for
risperidone, quetiapine, ziprasidone and none thus
far for aripiprazole.[®*1% In young patients (aged
13-18 years), nine cases of diabetes occurring with
olanzapine between 1996 and 2001 were reported to
the US FDA Drug Surveillance System.!!!

3.4 Hyperlipidaemia

Increases in plasma lipid levels have been noted
with the phenothiazines, but negligible effects on
lipids have occurred with the higher potency drugs
such as haloperidol. A report by Sheitman et al.[1%!
suggested that olanzapine treatment might result in
marked increases in triglyceride levels for some
individuals. Another cohort study of 25 inpatients
treated with olanzapine for 12 weeks showed a mean
increase of 60 mg/dL in fasting triglyceride
levels.'%1 Others have also reported significant in-
creases in triglycerides during longer term treat-
ment.*®1%4 In a recent study using the UK-based
General Practice Research Database, the prescrip-
tion of olanzapine was associated with a statistically
significant 4-fold increase in the odds of developing
hyperlipidaemias compared with those not pre-
scribed antipsychotics (OR 4.65, p < 0.001). No sig-
nificant increase was noted for risperidone in the
sample of approximately 20 000 individuals.['% In a
recent 1-year study, triglyceride levels significantly
increased by 104.8 mg/dL in patients treated with
olanzapine, while small increases (31.7 mg/dL)
were noted for risperidone.['%! A few cases of high
triglyceride levels have been reported with que-
tiapine.'™ Risperidone, ziprasidone and aripipra-
zole appear to have neutral effects on triglyceride
and total cholesterol levels; however, long-term
studies on lipid changes are lacking."'%’! Studies are
also needed for lipid changes in first-episode or
young patients.
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3.5 Prolactin-Related Adverse Effects/
Sexual Dysfunction

While there may be many contributing factors
leading to sexual dysfunction, the evidence for ele-
vated prolactin levels contributing to sexual dys-
function is convincing.l'%-1121 Ag early as 1968,
literature began to emerge pertaining to sexual dys-
function from FGA treatment.!'!31 While the ‘normal
sexual functioning’ of patients with schizophrenia
remains largely unknown, it is known that approxi-
mately 50% of patients have reported dysfunction in
the area of sexuality during treatment with
FGAs.M+1151 More recent reports have reported
rates as high as 80-90% with both sexes.!''® The
SGAs as a class vary in their propensity to cause
prolactin elevations and very little long-term data
are available. Direct correlations between prolactin
levels and sexual dysfunction have not been firmly
established; however, rating instruments have not
been systematically used. In addition to sexual dis-
turbances, other potential long-term consequences
of elevated prolactin may include an increased risk
for osteoporosis and breast cancer; however, more
research is needed in this area.l'!7-119]

Of all the SGAs, risperidone has the highest
propensity to elevate plasma prolactin levels and
does so in a dose-related fashion.l"?°! Mean prolactin
levels at doses of 3mg are about 27 ng/mL, which is
significantly higher than olanzapine or clozap-
ine.l'?!l Studies actively questioning patients have
produced fairly high rates of prolactin-related ef-
fects; menstrual changes were reported to occur in
24% of patients treated with risperidone compared
with 20% with olanzapine.l'>”) A recent retrospec-
tive chart review reported a significantly higher
proportion of sexual dysfunction with risperidone
compared with haloperidol and clozapine.['?3! Other
prospective, comparative studies have found higher
rates of both sexual dysfunction and reproductive
adverse effects with risperidone compared with
olanzapine, quetiapine and haloperidol.l'?!l Addi-
tionally, several case reports in the literature de-
scribe sexual dysfunction during risperidone treat-
ment. For males, reports describe gynaecomas-
tia,1>>1?71 galactorrhoea,!'?0! priapism!!?%12°1 and
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ejaculatory difficulties!!?>1301 occurring with risper-
idone treatment. For women, menstrual irregulari-
ties are the most commonly reported adverse effect
and have occurred at dosages as low as 1 mg/day.
Amenorrhoea and galactorrhoea are also reported to
occur with fairly low doses of risperidone.[!3!-13%]

Olanzapine causes transient elevations in plasma
prolactin levels. In adults prolactin levels remain
slightly elevated in about one-third of patients dur-
ing treatment.!'33! Elevation of prolactin appears to
be a dose-related phenomenon.'3* Mean prolactin
levels during treatment with olanzapine 10-30 mg/
day are approximately 17 ng/mL, which is higher
than that of normal, drug-free patients and clozap-
ine-treated patients.['*! This same study found
levels with haloperidol to be about twice the level
with olanzapine. Possibly because of its lower pro-
pensity to elevate prolactin, few case reports have
been published with regards to sexual dysfunction
and menstrual changes. Rates of sexual function in
studies actively questioning patients have been re-
ported to be between 30% and 35%.!'221241 At least
seven case reports have discussed cases of priapism
occurring with olanzapine treatment that may be due
to the o-adrenergic- and muscarinic-receptor block-
ade of this medication.!3¢!

Quetiapine has negligible effects on the elevation
of prolactin. In all of the large trials of quetiapine,
prolactin levels were reported to decrease from
baseline to endpoint during quetiapine treatment and
no differences were noted between quetiapine and
placebo.!'37-1401 [n more than 2000 patients treated
with quetiapine, menstrual changes occurred in <1%
of patients treated.['*!! One case of priapism after a
quetiapine overdose has been reported and was pos-
tulated to be secondary to oj-adrenergic receptor
antagonism.!'*?l Impotence, abnormal ejaculation
and amenorrhoea were reported in pivotal trials to
occur in <0.1% of patients.[”' Quetiapine in a recent
comparative trial had the lowest risk of sexual dys-
function (18%) compared with rates of 35-43% in
patients on risperidone, olanzapine and haloperidol.
Of these medications, quetiapine may also have the
lowest propensity for reproductive adverse effects
(<3%).11241
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Very little data are available pertaining to either
plasma prolactin levels or sexual functioning with
ziprasidone. It appears that slight elevations may
occur with ziprasidone. In a double-blind study pro-
lactin levels were approximately 19 and 60 ng/mL
for ziprasidone and risperidone treatment, respec-
tively, at the end of 52 weeks.['*3] Impotence, abnor-
mal ejaculation, amenorrhoea, galactorrhoea and
anorgasmia occurred in premarketing studies infre-
quently (<0.1%). One case of priapism in premar-
keting trials was reported,’! and only a few case
reports have been reported in the literature.!'44143)

Serum prolactin levels during treatment trials
with aripiprazole have been found to decrease from
baseline across all dose ranges. Levels decreased by
about 7 ng/mL during short-term trials!!'*®! and are
similar to the decrease with placebo (<15 ng/mL).
This remains fairly consistent across longer-term
trials.’%1471 The lack of increased prolactin levels
may be explained by the partial agonism of
aripiprazole at Dy receptors, in contrast with the D2
receptor antagonism of other SGAs. Sexual dys-
function was infrequently reported in clinical trials,
as noted in product labeling. More studies are
needed to specifically address prolactin and sexual
dysfunction with aripiprazole.

A few studies are available that describe prolac-
tin changes in young patients on SGAs. Wudarsky et
al.l'"8] reported that mean prolactin levels after 6
weeks of olanzapine remained significantly elevated
compared with baseline. In 70% of the olanzapine-
treated patients prolactin levels were increased
above the upper limit of normal. In contrast, adult
data generally describes prolactin levels that return
to the normal range during olanzapine treatment.
Risperidone has been associated with cases of
galactorrhoea in male adolescents!'*” and prolactin
levels are elevated above normal levels in about
75% of young patients on risperidone.l>% Que-
tiapine does not appear to elevate prolactin in young
patients!®®! and data are lacking in this population for
ziprasidone and aripiprazole.

In addition to sexual dysfunction, high levels of
prolactin may lead to bone loss and a potentially
higher risk for osteoporosis. Studies in women with
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hyperprolactinaemia  resulting from pituitary
tumours have demonstrated high rates of osteo-
porosis believed to result from hypoestrogenism.
Similarly, hyperprolactinaemia in men has resulted
in bone loss.!'!7:1511 A recent study found that bone
mineral density is lower for patients treated with
risperidone than in those treated with olanzap-
ine.">?! Long-term effects of conventional antip-
sychotics and prolactin-elevating agents such as ris-
peridone have not been studied with regards to oste-
oporosis risk. Additionally, the risk of breast cancer
development from dopamine receptor antagonists is
starting to gather much attention.!"'”! Animal studies
have raised the possibility that breast cancer may be
promoted from prolactin-elevating drugs;'>3 how-
ever, to date, studies in humans have been limited. A
retrospective cohort study compared 52 8§19 women
exposed to dopamine receptor antagonists with
55289 women not exposed during the same time
period. This epidemiological study found a 16%
increase in the risk of breast cancer in those treated
with dopamine receptor antagonists.!'3* Prolactin
has been found to act at the endocrine and autocrine/
paracrine levels, and functions to stimulate the
growth and motility of human breast cancer
cells.['3 Interestingly, patients with Parkinson’s
disease who have used dopamine receptor agonists
were found to have a significantly lower rate of
breast cancer in a population of 144 364 patients
with Parkinson’s disease.[>®! Despite this emerging
focus and the data on osteoporosis risk and breast
cancer risk, much more research is needed in this
area.

3.6 Effects on the Corrected QT Interval

Psychotropic agents can cause a wide variety of
effects that impact on the cardiovascular system.
Torsades de pointes is among the most serious cardi-
ac complications that have been associated with
psychotropic medication use. This potentially fatal
polymorphic ventricular arrhythmia may occur in
patients who have a lengthening of the QTc interval.

The QT interval is the period extending from the
beginning of depolarisation (QRS complex) to the
end of repolarisation (T wave) of the ventricles. The
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QT interval is shorter with faster heart rates and
longer with slower heart rates. Therefore, a correc-
tion for rate (the QTc) is applied to make the report-
ing of the interval more meaningful. QTc intervals
are generally considered to be prolonged if they are
>450 msec in men or >470 msec in women. In either
sex, QTc prolongation >500 msec may place a pa-
tient at higher risk for torsades de pointes.[1:158]
Recently, the effects of antipsychotic drugs on the
QTc interval has received great attention. In a large
study, Reilly et al.'*! reported that droperidol and
thioridazine were the most likely to cause QTc inter-
val prolongation out of 20 classes of psychotropic
medications studied. Furthermore, torsades de
pointes has been reported to occur in patients receiv-
ing most of the FGA medications.

Several of the SGAs were compared with
haloperidol and thioridazine for QTc interval
changes in a study presented to the US FDA prior to
the approval of ziprasidone.['®] The mean change at
steady state in the QTc interval for thioridazine,
using Bazett’s correction, was the most significant
(35.6 msec). Ziprasidone prolonged the interval by
an average of 20.3 msec, quetiapine by 14.5 msec,
risperidone by 11.6 msec and olanzapine by 6.8
msec. Those treated with haloperidol had a mean
increase of 4.7 msec at steady state. Very little long-
term safety data assessing QTc interval changes are
currently available; however, the risk of sudden
death and torsades de pointes is extremely low. One
case of sudden death has been reported for risper-
idone!"%!! and significant QTc interval prolongations
have been reported rarely for quetiapine,
ziprasidone and olanzapine, and are generally in
high- or overdose situations.[7:1621651 Of all the
SGAs, ziprasidone is associated with the greatest
prolongation in the QTc interval and it is recom-
mended not to coadminister this medication with
other agents that may prolong the QTc interval such
as quinidine, pimozide, sotalol, thioridazine, moxi-
floxacin and sparfloxacin.

Other considerations for using drugs that may
prolong the QTc interval include metabolic abnor-
malities (hypokalaemia, hypomagnesia, hypothy-
roidism, hypocalcaemia), female sex, hypergly-
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caemia, alcoholism, bradycardia and cardiac disease
(myocarditis, heart failure, myocardial ischaemia or
infarction, rheumatic fever or mitral valve pro-
lapse).'%®! Further considerations are low-energy di-
ets, consumption of a large meal, obesity, Parkin-
son’s disease, liver disease or renal insufficien-
cy.[166-1681 Patients with diabetes may be at an
additional risk as QTc intervals appear to be signifi-
cantly associated with fasting glucose levels.['% In
fact, even acute hyperglycaemia in healthy adults
can produce significant increases in the QTc inter-
val.l'®1 Despite the higher propensity to prolong the
QTec interval, ziprasidone has not yet been linked to
cases of torsades de pointes and has only been rarely
reported to be associated with elevations in the QTc
interval in excess of 500 msec.[”' Data are currently
unavailable for QTc interval changes associated
with antipsychotic treatment in first-episode pa-
tients. While this adverse effect is generally not a
major concern in medically healthy patients, specif-
ic attention should be paid when selecting antip-
sychotics in patients with eating disorders, and in
those who are malnourished, underweight and have
a family history of cardiac disease.

3.7 Antipsychotic-Specific Adverse Effects

3.7.1 Risperidone

The most common spontaneously reported ad-
verse effects for risperidone include insomnia (26%)
and agitation (22%). Rhinitis occurs in 10% and
gastrointestinal complaints such as vomiting, dys-
pepsia, nausea, constipation and abdominal pain are
reported to occur in about 4—7% of patients. Because
of the aij-adrenergic receptor antagonism of risper-
idone, orthostatic hypotension may occur which
may be associated with dizziness, tachycardia and,
rarely, syncope (in approximately 0.2% of patients).
Tachycardia has been reported to occur in approxi-
mately 3% of patients taking risperidone. Orthostat-
ic hypotension is generally seen during the initial
dose titration and is usually transient.[’"!71 While
sedation is not reported at high rates in older or
multi-episode patients, sedation may occur in >30%
of first-episode patients.!!”!]
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3.7.2 Olanzapine

Somnolence (26%) and agitation (23%) are the
most frequently reported adverse effects with
olanzapine in clinical trials. Insomnia occurs in
about 20% of patients. Anticholinergic effects such
as constipation, dry mouth and tachycardia occur in
7-9%, but may be more frequent at higher doses.
Hypotension is reported to occur in 5-7% of those
taking olanzapine and tachycardia occurs in approx-
imately 4%. Syncope was reported to occur in 0.6%
of olanzapine-treated patients in phase II and III
studies. The risk of orthostatic hypotension usually
occurs within the initial dose administration period
and may be minimised by initiating therapy with a
5mg daily dosage.”!! A more gradual titration to the
target dose should be considered if hypotension
occurs.

In placebo-controlled studies, clinically signifi-
cant serum ALT elevations of >3 times the upper
limit of the normal reference range were observed in
2% of patients taking olanzapine. During premarket-
ing studies the incidences of ALT elevations were
also 2%, but were not associated with jaundice or
other symptoms attributable to liver impairment.
Transient increases may be seen but usually normal-
ise with olanzapine discontinuation.[’!-172!

In a large trial separating adverse effect rates in
first-episode patients from those in multi-episode
patients, asthenia was the only treatment-emergent
adverse effect with a frequency of >10% that oc-
curred significantly more frequently in first-episode
patients.”!! The US FDA’s postmarketing surveil-
lance database of spontaneously occurring adverse
events was queried by Woods et al.l'”3! for differen-
tial rates of reported adverse effects between adults
and adolescents taking olanzapine. Younger patients
had higher reported rates of sedation, weight gain,
liver function abnormalities and prolactin increases.

3.7.3 Quetiapine

Somnolence is one of the most commonly occur-
ring adverse effects associated with quetiapine treat-
ment (18%) and is usually transient after the first
week. Anticholinergic effects occur in <10% of
patients and dizziness is reported spontaneously in
trials at around 10%."371 In clinical trials a dose-
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related decrease of total and free thyroxine (T4) of
approximately 20% was seen in a few patients in the
first 2-4 weeks of treatment and maintained during
long-term therapy. This increase was considered not
clinically significant. Approximately 0.4% (10 of
2386) of patients experience thyroid-stimulating
hormone increases.”!! Quetiapine may also cause
orthostatic hypotension associated with dizziness,
tachycardia and, in some patients, syncope. Syncope
may occur in approximately 1% of those treated and
usually occurs during the initial dose-titration peri-
od."! Limiting the initial dose to 25mg twice daily
may minimise the risk of syncope and hypotension.
In first-episode patients, rates of postural tachycar-
dia were reported in 90% and insomnia occurred in
50%, both rates appearing to occur more frequently
than in multi-episode or older patients.*?) Addition-
ally, >25% of patients experienced fatigue and seda-
tion.

Asymptomatic transient and reversible elevations
in plasma transaminases (primarily ALT) have been
reported. Six percent of patients treated with que-
tiapine in clinical trials were found to have eleva-
tions of 23 times the upper limit of normal. Hepatic
enzyme elevations generally occurred within the
first 3 weeks of drug treatment and returned to
pretreatment levels after discontinuation of que-
tiapine.”! Lastly, the warning for cataract develop-
ment appears in bold ink on manufacturer labeling,
as required by the US FDA. The warning states that
the development of cataracts was observed in long-
term dog studies and that examination of the lens by
slit lamp or other appropriately sensitive methods to
detect cataract formation is recommended at initia-
tion of treatment and, thereafter, at 6-month inter-
vals. There have been lens changes occurring in
humans after long-term therapy, but a causal rela-
tionship has not been established. To date, there are
no human reports of cataract formation during que-
tiapine therapy.['’¥

3.7.4 Ziprasidone

Somnolence has been reported to occur in
clinical trials in approximately 14% of patients tak-
ing ziprasidone, twice that seen with placebo. Gas-
trointestinal complaints such as nausea, diarrhoea,
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dyspepsia and constipation are reported in approxi-
mately 5-10% of patients. Syncope and orthostatic
hypotension occur infrequently and usually during
the initial dose-titration period. Seizures occurred in
0.4% of those treated with ziprasidone during
clinical trials.l'”!

3.7.5 Aripiprazole

Insomnia occurs frequently, with a rate of about
24% in spontaneous reports. However, this adverse
effect is reported to be transient and diminishes
within the first week.!”! Gastrointestinal complaints
also occur initially with nausea and vomiting report-
ed to occur in 12-14% of patients. Sedation is the
only adverse effect noted possibly to have a dose
relationship occurring most prominently with the
30 mg/day dosage (10-15%).'76! Other adverse ef-
fects in clinical trials were not significantly greater
than placebo.

3.7.6 First-Generation Antipsychotics

Lower-potency agents (chlorpromazine, thiori-
dazine, mesoridazine) are associated with high rates
of sedation, anticholinergic adverse effects and or-
thostatic hypotension. The phenothiazines are also
associated with photosensitivity reactions and pa-
tients are advised to wear protective clothing and
sunblock when in direct sunlight. Other dermatolog-
ical adverse effects such as a blue-grey skin dis-
colouration may occur with chlorpromazine treat-
ment.!77]

3.8 Summary of Second-
Generation Antipsychotics

In summary, all five SGAs described (excluding
clozapine) have been shown to be effective in multi-
episode patients, yet the majority of the data support
the use of risperidone, olanzapine and quetiapine for
first-episode patients, most probably because of the
longer market penetrance. Case report data with
quetiapine in first-episode patients have shown im-
provements in cognition that would be important in
this group of young, higher functioning patients who
are attempting to reintegrate into schools, work and
social situations. Risperidone and olanzapine are
also good choices but should be used in lower doses.
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Data for ziprasidone and aripiprazole dose adminis-
tration in this population are not yet available. With
regards to adverse effects, risperidone is associated
with a higher risk of EPS and prolactin-related ad-
verse effects than the other agents. If these are
worrisome to the patient or family another agent
may be a better first-line selection. On the other
hand, olanzapine is associated with the greatest
weight gain and metabolic disturbances and, thus, its
use should be limited in patients who may be predis-
posed or concerned about these issues. Ziprasidone
has the highest propensity to prolong the QTc inter-
val, making it a last-line choice if risk factors are
present. Quetiapine will most likely produce the
greatest amount of sedation, possibly interfering
with school or work. However, patients and families
need to be aware that this is transient and are likely
to dissipate after the first week. Aripiprazole may be
associated with the highest risk of gastrointestinal
complaints, but these usually decrease after the first
few weeks.

In conclusion, few efficacy and safety data are
available in first-episode patients; however, all
agents can be expected to be efficacious in this
population and have heterogeneous adverse effect
profiles. Clinicians need to keep in mind that many
of the listed adverse effects (i.e. prolactin-related
adverse effects, weight gain, sedation) do occur
more frequently and are more problematic in young-
er patients. Thus, careful attention should be made
to drug selection and the lowest possible doses
should be used.

4. Depression and Suicide Risk

Patients with schizophrenia are known to exhibit
a high prevalence of depressive symptoms early in
the course of illness.['”81821 In fact, depressive
symptoms are among the earliest prodromal signs of
schizophrenia to occur and around 50-80% of pa-
tients experience a depressed mood prior to the first
positive symptoms.[”! Depressive symptoms early in
the course of schizophrenia are highly associated
with a family history of unipolar affective ill-
ness.['®3 In a recent study, hippocampal fissure size
was significantly associated with anxiety-depressive
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symptoms during the early onset of schizophrenia
illness. This association between larger hippocam-
pal fissure size and depressive symptoms may sug-
gest that underlying hippocampal abnormalities may
be a predisposing factor for increased stress sensitiv-
ity.['8 Nonetheless, high rates of depressive symp-
toms have implications on the patient’s quality of
life and the risk for suicide.['3!

Depressive symptoms in schizophrenia are fre-
quently associated with suicidal ideation and beha-
viour.186-1881 Syjcidal behaviour is frequent among
patients with schizophrenia and an estimated 10% of
patients with this illness will commit suicide.['89-191]
It is known that suicidal rates are highest during the
first weeks following discharge from the hospital
and that young patients with first-episode schizo-
phrenia are a particularly high-risk group.['92-194]
Feelings of hopelessness in a first-episode popula-
tion have been predictive of suicidal behaviour in
the year following diagnosis!'8!! and first admission
patients who had a current suicide attempt have
significantly higher rates of depressive symptoms
than those with past attempt only.l'S) Other risk
factors for suicide include male sex, Caucasian race,
social isolation, poor psychosocial functioning, sub-
stance abuse, and previous suicide attempts or beha-
viour.'"® Furthermore, suicidal attempts are gener-
ally not planned and mostly occur as impulsive
behaviour in patients with schizophrenia.!'! Thus,
it is often difficult to predict or intervene on the
basis of risk factors or planning behaviour.

In first-episode schizophrenia treated with
antipsychotics, depressive symptoms may improve
partially as a result of illness improvement or direct
antidepressant effects of newer antipsychotics; how-
ever, some patients may require antidepressant med-
ication in the early weeks of their hospitalisation. In
fact, depressive symptoms correlate more with posi-
tive and negative symptoms than with EPS and may
represent a core part of the acute illness or may
occur as a subjective reaction to the experience of
psychotic decompensation.['71 Depressive symp-
toms were actually worse at 3 months following
treatment in one first-episode study, but were found
to be significantly improved by 1 year.['3] Another
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study also found rates of depressive symptoms dur-
ing an acute psychotic phase to be significantly
higher in first-episode versus multiple-episode pa-
tients, which was evident throughout the year fol-
lowing the episode, even during treatment.['* Thus,
early and appropriate management of first-episode
schizophrenia symptoms should aim to address de-
pressive symptomatology appropriately.

Very few studies have addressed depressive
symptomatology and response to treatment in the
first-episode schizophrenia population. Most data
for depressive symptoms in first-episode schizo-
phrenia are with olanzapine treatment. In a few
recent nonrandomised, open-label, comparative
studies of olanzapine versus haloperidol in acutely
psychotic patients, olanzapine had significantly
greater improvements in depressive symptoms com-
pared with haloperidol.*%1*!' A factor analysis of
olanzapine compared with haloperidol treatment us-
ing randomised, double-blind clinical trials also
found superiority of olanzapine; however, these data
were not from first-episode patients.*”! No pub-
lished randomised trials are available addressing
suicide risk in first-episode patients treated with
antipsychotics; however, a recently published trial
(InterSept [International Suicide Prevention Trial])
has found the suicide rate in patients who were
considered high risk for suicide to be lower in those
treated with clozapine than with olanzapine.?0!]
Clozapine is generally not recommended nor rou-
tinely used in first-episode schizophrenia; however,
it is worth noting that a case report exists for a first-
episode schizophrenia patient who had severe de-
pressive symptomatology and suicidal thoughts and
attempts, and had an excellent recovery when treat-
ed initially with clozapine as part of InterSept.20%!

The differential effects of the SGAs in first-
episode schizophrenia and their specific effects on
depressive symptoms and suicide remain unknown.
However, it does appear that SGAs may offer some
benefits as compared with FGAs in patients with
first-episode schizophrenia with depressive symp-
toms or suicidal tendencies and impulsiveness.
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5. Safety Issues in Emergency Treatment

Psychiatric emergencies are often seen in emer-
gency departments, but may also occur in the psy-
chiatric unit, a medical facility or the outpatient
setting. Most psychiatric emergencies require both
pharmacological and psychotherapeutic interven-
tions. The psychiatrist must often make decisions
based on limited information or patient history.
Each US state has a statute that requires a physician
to detain patients involuntarily in a psychiatric facil-
ity if the patient is judged to be dangerous to self or
others. Such patients may be treated against their
will; however, they cannot be medicated in the long
term without their consent unless a court order is
obtained in most US states. Patients who are nonvio-
lent but do not take care of their physical needs
secondary to their psychosis may still represent a
threat to themselves or others, but this decision is
often based on clinical judgment. In first-episode
psychosis, many patients will first present to their
general practitioners; however, it has been reported
that 13% of first-episode patients will present with
acute symptoms to the emergency setting.[2%%

The evolution of acute psychotic management
has evolved dramatically over the past 20 years.
While antipsychotic treatment is the mainstay of
stabilisation, these medications given orally do not
provide symptom relief (for positive symptoms) un-
til after several weeks of treatment. Rapid tran-
quilisation with antipsychotic medications had been
routinely used in the past for the acute management
of psychosis with patients receiving either oral or
parenteral injections of FGAs numerous times daily,
although the outcomes of this type of therapy have
not been always favourable.” In the 1980s, a
movement towards using oral agents became more
widely used as EPS were noted to be significantly
higher with parenteral injections.”?®! However,
there appears no advantage to either high doses or
parenteral administration of antipsychotics over
lower, oral doses.[204201 T the 1990s, the combina-
tion of an FGA and a benzodiazapine became fash-
ionable on the basis of data that suggested the com-
bination produced the most rapid tranquilisation.!?’7!
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The introduction of the SGAs in the mid to late
1990s has transformed the way patients with schizo-
phrenia are treated. While EPS were once believed
to be an intrinsic part of the treatment of patients
with psychotic symptoms, this is no longer believed
to be true with the new class of medications. How-
ever, these medications lack the antipsychotic effect
(perhaps a composite of antipsychotic-induced defi-
cits and indirect sedation) of FGAs and may not be
sufficient as sole agents in the first few days of
stabilisation during acute admission for routine dose
administration. This is especially true when consid-
ering the low relative doses of SGAs commonly
employed. Foster et al.?%! noted that benzodi-
azepine use, notably lorazepam, was an excellent
alternative to antipsychotic treatment and was no
different than haloperidol for symptom ratings. Pa-
tients themselves rate benzodiazepines as first
choice and antipsychotics last, as reported in a psy-
chiatric emergency service survey.?*”) Many reports
have recommended the wuse of short-term
benzodiazepines in combination with SGAs as a
better alternative than traditional treatment options
in acute hospital admissions as they avoid the dis-
tressing EPS associated with moderate to high doses
of FGA treatment?!9-2!2] as well as the ‘zombie-like’
effect of these medications.!?

Nevertheless, very little data from clinical studies
or real-world use of the combination of SGA and
benzodiazepine use have been published. Recently,
Currier and Simpson!#! found similar efficacy of
oral risperidone 2mg versus intramuscular haloper-
idol 5Smg, both in combination with lorazepam 2mg
for the acute treatment of psychotic agitation. Pa-
tients treated with the SGA did not experience any
untoward adverse effects or EPS. Another prospec-
tive naturalistic study examined the impact of re-
placing standard antipsychotics with SGAs in an
emergency care setting. The investigators found that
there were no significant differences in symptoms,
the rate of aggressive or violent behaviour, or length
of stay between the groups in this mirror image
study. They did report much fewer adverse effects
with SGAs.21!
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Intramuscular formulations of SGAs are becom-
ing available. Intramuscular ziprasidone has been
approved for acute treatment in agitated psychotic
patients and has been found to be more effective in
reducing symptoms of acute psychosis as well as
being better tolerated and having fewer EPS than
intramuscular haloperidol.?!®! Intramuscular olan-
zapine has also been studied and showed better
efficacy and tolerability than intramuscular haloper-
idol in clinical trials.!'"}

While current guidelines may recommend SGAs
as first-line treatment, with the addition of benzodi-
azepines for psychotic agitation if necessary, docu-
mentation of the use or success of this combination
is lacking.!*'8! Furthermore, a recent survey of psy-
chiatric emergency services in the US found that
approximately 70% of 56 sites continue to advocate
the use of an intramuscular cocktail consisting typi-
cally of haloperidol, a benzodiazepine and an anti-
cholinergic agent./?!!

Because first-episode patients have a high risk of
adverse effects, particularly EPS, high doses of
haloperidol for acute or short-term treatment should
be avoided.

6. Medication Nonadherence

Long-term goals of antipsychotic treatment in-
clude preventing the onset of acute episodes of
psychosis and maintenance of positive symptom
treatment at current levels. Negative symptoms and
cognitive deficits generally remain after a psychotic
episode. Thus, these also become a focus of long-
term rehabilitation. Yet, inevitably, relapses are
common during the course of schizophrenia. Wei-
den and Olfson!??! estimated that the average re-
lapse rate on FGAs was 3.5% per month, thus result-
ing in a 42% annual relapse rate. Many studies have
shown that the most powerful predictor of relapse
and rehospitalisation is adherence with drug treat-
ment.[221-224]

Patients with schizophrenia are often known to
be noncompliant with medication; however, this is a
prevalent problem in many somatic and psychiatric
disorders.??! For example, patients with asthma and
rheumatoid arthritis, two disorders where direct ben-
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efits are generally observed with treatment, typically
report nonadherence and partial adherence of
around 50%.226:2271 Other psychiatric disorders also
have high rates, with 44% of patients typically dis-
continuing antidepressant treatment within the first
3 months.[??81 Adherence in schizophrenia is espe-
cially problematic because identification of missed
doses is difficult, there are no immediate conse-
quences of missing a dose, and many patients have
neurocognitive deficits and paranoid symptoms.
Adverse effects with antipsychotic treatment are
also a major contributing factor to treatment
nonadherence in this disorder.

Specific factors have predicted higher rates of
nonadherence. Younger, grandiose, substance abus-
ing and deficit patients have more difficulty with
adherence. Adherence is difficult to quantify, mea-
sure and study because adherence is rarely an all-or-
nothing phenomenon, but may include mistakes in
dose administration and timing, omitting doses or
taking medications that are not prescribed. Esti-
mates of nonadherence on FGAs range from approx-
imately 24% to 88% (with a mean of approximately
50%) of patients with schizophrenia.l??°! Patients
who are noncompliant have an approximately 4-fold
greater risk of relapse than those who are compliant.
Physicians often overestimate the adherence of their
patients, which, in turn, does not allow them to
consider nonadherence as a likely explanation for
treatment failures.

Between 25% and 66% of patients who discon-
tinue prescribed antipsychotic therapy cite adverse
effects as the primary reason for nonadherence.>3"!
Higher subjective measurements of adverse effects
as well as physician ratings have been associated
with higher rates of nonadherence. EPS (most nota-
bly akathisia), sexual dysfunction and weight gain,
are the adverse effects that lead to the greatest
nonadherence.*! SGAs are associated with better
rates of adherence, which is most likely to be attrib-
utable to a lower incidence of dysphoria and
EPS.1%3! This leads to lower rates of relapse and
rehospitalisation, improving patient care and reduc-
ing overall costs./>*?! Yet, while pharmacy prescrip-
tion data have found higher rates of adherence with
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SGAs compared with rates with FGAs, it appears
that 45% of patients may continue to be nonadher-
ent.?33 A good relationship between the patient and
physician is important to establish rapport and trust,
the groundwork for enhancing patients’ acceptance
of the therapy. Patient and family education, includ-
ing expectations and potential adverse effects, is
important. The emergent of adverse events should
be taken seriously and treated immediately.

Very little data are available that assess adher-
ence in first-episode patients. However, there is
some evidence that younger patients are more likely
to be nonadherent than older patients.[??32342351 One
recent study examined predictors of medication dis-
continuation in 118 first-episode schizophrenia pa-
tients. Twenty-six percent stopped antipsychotics
during the first year of treatment, despite ongoing
efforts by the research team to educate patients and
their families about schizophrenia and to maintain
adherence to antipsychotic treatment. EPS, depres-
sion and poor cognitive functioning were the highest
predictors of medication nonadherence in this sam-
ple.!?3¢ Another study assessing antipsychotic ad-
herence in an early psychosis programme found that
59% of patients were inadequately adherent to low-
dose antipsychotics. Not surprisingly, the group of
patients who were nonadherent experienced higher
rates of relapse, more drug use and a poorer quality
of life.®®! Nonadherence early in the course of illness
has been shown to negatively impact prognosis, as
was convincingly seen in a 20-year follow-up study
of first-episode patients!>37! as well as in other stud-
ies.[%238] Patients who are nonadherent may also be
more likely to engage in assaultive and dangerous
behaviours and may have a higher risk of sui-
cide.?*! Thus, it is imperative for the safety and
long-term outcomes of patients with first-episode
schizophrenia that medication adherence be a pri-
mary concern. Treatment strategies that may im-
prove medication adherence may be patient related
(cognitive therapy, education about the illness, edu-
cation about the benefits of treatment, memory aids,
e.g. telephone reminders and medication timers, in-
volvement of patient in therapeutic alliance), physi-
cian related (education on the impact and manage-

Drugs 2005; 65 (8)



1132

Kelly et al.

ment of adverse effects, use of a ‘patient-centred’
approach), social environment related (education
and support for the patient’s family, improved ac-
cess to mental health services including assertive
case management, home visits and convenient ap-
pointments, more attractive clinic environment, im-
proved coordination between different service prov-
iders) and treatment related (minimising complexity
of regimen, titration to optimum dose, minimising
impact of adverse effects on patient’s life, providing
clear instructions on medication use, selection of
antipsychotic with minimal adverse effects, use of
long-acting injectable antipsychotic).[230:240.241]

SGAs may be associated with higher rates of
medication adherence primarily by decreasing the
adverse effect burden. SGAs are beginning to be
approved and marketed in long-acting injectable
formulations, which may lead to better long-term
outcomes secondary to improved adherence rates.
Risperidone is the first and only SGA that has been
marketed as a long-acting microsphere technology
thus far. More data are needed for SGAs and long-
acting formulations in the first-episode population
regarding their effects on adherence and improved
outcomes.

7. Conclusion

Early and appropriate treatment with antipsy-
chotics in patients with first-episode schizophrenia
is an important strategy. There are many issues
regarding safety that should be considered and prop-
erly addressed. Depressive symptoms and suicidal
behaviour commonly occur in first-episode patients
and every effort should be made to treat and mini-
mise these symptoms. There are important issues
and considerations in young and first-episode pa-
tients that should also be considered in the emergen-
cy treatment setting and for minimising medication
nonadherence in this population. Most importantly,
adverse effects should be considered, minimised and
addressed. While FGAs and SGAs both appear to
offer similar efficacy for amelioration of positive
symptoms in first-episode patients, SGAs may offer
better tolerability, specifically regarding EPS/
tardive dyskinesia risk and some prolactin-sparing
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benefits. However, these medications do cause a
host of adverse effects, including weight gain, meta-
bolic disturbances, QTc interval prolongation and
prolactin-related adverse effects, which are impor-
tant considerations for both the short- and long-term
safety of patients with schizophrenia being treated
with the SGA medications. This antipsychotic class
is, however, very heterogeneous regarding adverse
effect profiles and medications should be optimised
in a highly individualised way to maximise treat-
ment outcomes and minimise tolerability and safety
concerns. At some point in their lives, these patients
are likely to experience periods of depression, sui-
cidal behaviours, adverse effects and nonadherence,
and every effort should be made to minimise or
prevent these occurrences. Thus, safety concerns in
this group of young patients, at the beginning of
their first psychotic episode, are a major issue as
they are starting a journey of antipsychotic treatment
that is likely to last for the remainder of their lives.
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