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Abstract Quetiapine, a dibenzothiazepine derivative, isaatypical antipsychotic which

has greater in vitro binding affinity for serotonin 5-HT2 receptors than for dopa-
mine D2 receptors. Quetiapine effectively treats both the positiveand the negative
symptoms of schizophrenia and is also associated with an incidence of ex-
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trapyramidal symptoms no greater than placebo across the entire dose range. In
addition, it does not cause persistent hyperprol actinaemia.
Quetiapineisassociated with high levels of patient acceptability and satisfac-
tion, which may result from its combination of efficacy and relatively benign
adverseeffect profile. Thedrug iswell tolerated and hasalow propensity to cause
adverse events both during acute and long term treatment in the adult popul ations.
The adverse effect profile of quetiapine makes the drug advantageous for patient
populations who are susceptible to the adverse effects of drugs. Indeed, pre-
liminary data show quetiapine to be very well tolerated in the elderly. Overdoses
of quetiapine of up to 20g have been reported; however, with appropriate man-
agement in an intensive care setting there have been no reported fatalities.
Quetiapine is metabolised by the cytochrome P450 3A4 isoenzyme, and the dose
may need to be adjusted if quetiapineis co-administered with drugs which affect
the activity of thisisoenzyme. Overall, quetiapine has a favourable risk-benefit
profile that should make it a valuable first-line agent in the treatment of schizo-

phrenia

Quetiapineisan atypical antipsychotic, andisa
dibenzothiazepine derivative with greater in vitro
binding affinity for serotonin 5-HT,a receptors
than for dopamine D, receptors.[*2 This property
iswidely considered to predict atypicality, which
is defined clinically as minimal or absent extra
pyramidal symptoms (EPS) at clinically relevant
doses.

Clinical trialsin over 3700 patients have consis-
tently shown gquetiapine to be effective and well
tolerated in the treatment of schizophrenia. Two 6-
week randomised, double-blind, placebo-controlled
trials in moderately to severely ill patients with
schizophrenial®4 demonstrated the efficacy of
quetiapine compared with placebo in the treatment
of both the positive and negative symptoms of
schizophrenia. Comparative trials have shown quet-
iapine to be at least as effective as chlorpro-
mazine,l® haloperidol(36-8 and risperidone!® in
treating the symptoms of schizophrenia, with
quetiapine having atolerability profile superior to
each of the comparators.[359

Conventional and other atypical antipsychotic
drugs produce a range of adverse effects, of which
EPS are some of the most problematic. Other ad-
verse effectsencountered with these agentsinclude
sexual dysfunction (frequently asaconsequence of
hyperprolactinagmia), potent anticholinergic effects,
cardiovascular effects, epileptic seizures, severe
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blood dyscrasias and bodyweight gain.l’9! It has
been suggested that some of these effects, in par-
ticular EPS, may compromise compliance/1.12
and al so lead to suicidein patientswith schizophre-
nia.[13.14] Quetiapine has been shown to have a be-
nign adverse effect profile, with a very low inci-
dence of EPS, no persistent increases in serum
prolactin level and high patient acceptability.[15:16]
Quetiapine’s favourable benefit-risk ratio may be
particularly advantageous in patient populations
vulnerable to experiencing adverse effects, such as
the elderly and those in poor general health.

Thisarticle reviewsthe safety data available on
guetiapine. Where appropriate, the adverse event
profile and frequency of adverse events for quet-
iapine are compared with those of both conven-
tional and atypical antipsychotics. Therelationship
of adverse effectsto the pharmacological profile of
guetiapine is also discussed.

1. Pharmacological Mechanisms of
Adverse Reactions

Quetiapine interacts with a broad range of neuro-
transmitter receptors. It has high a;-adrenoceptor
antagonist activity (ICsp = 94 nmol/L), moderate
antagonist activity at histamine receptors (ICso =
30 nmol/L), lower D, and 5-HT receptor antago-
nism (ICso = 329 and 148 nmol/L, respectively),
and minimal antagonist activity at D; receptors

Drug Safety 2000 Oct; 23 (4)
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Table |. Proposed pharmacological mechanisms for the adverse effects of quetiapine

Neurotransmitter Receptor/pharmacological effect

Clinical adverse effects Occurrence and attribution®

Dopamine D2 antagonism

Serotonin
Acetylcholine

5-HT antagonism
Muscarinic antagonism
Norepinephrine (noradrenaline)  aj, a2 and B antagonism

Histamine H1 antagonism

Parkinsonian symptoms
Dystonia

Akathasia

Tardive dyskinesia
Increase in prolactin levels
Bodyweight gain
Constipation

Dry mouth

Sedation

Hypotension

Sedation

+ o+ o+ o+ o+ o+

a Pharmacological properties that are believed to cause the clinical adverse effects of quetiapine.
+ = effects that have been observed; - = adverse effects that might be caused by a particular pharmacological effect but are not seen (to a

significant extent) with quetiapine.

(1Csp = 1268 nmol/L).[17:18] The proposed pharma-
cological mechanisms for adverse effects associ-
ated with quetiapine are shown in table .

2. Frequency of Adverse Reactions

Overall, quetiapine isvery well tolerated in pa-
tients with schizophrenia. In phase Il and 111 clini-
cal trids, adverse events were based on patient re-
ports. The most frequently reported adverse events
with quetiapine versus placebo were somnolence
(21.9vs10.7%), headache (13.4 vs 17.5%) and diz-
ziness (9.9 vs 4.4%).119 The dose of quetiapine
should betitrated to an initial target dosage of 400
mg/day over 4 to 5 days to minimise orthostatic
hypotension.[19 Patients in poor health are gener-
ally more vulnerable to devel oping adverse effects
when treated with antipsychotic therapy.[2?! Most
of the reported adverse events were mild or mod-
erate in severity. Overall, the discontinuation rate
attributableto adverse eventsfor patientsreceiving
quetiapine was similar to that for placebo recipi-
ents (5 vs 3%).[19

3. Adverse Reactions Profile by
Body System

3.1 Central Nervous System

3.1.1 Extrapyramidal Symptoms and

Tardive Dyskinesia

It is widely accepted that noncompliance with
antipsychotic drugsis commonly due to EPS.[11:20]

0 Adis International Limited. All rights reserved.

In 1 survey, 46% of patients with schizophrenia
took less antipsychotic drug than the amount pre-
scribed. This reluctance to comply with treatment
was significantly associated with EPS.[*U In the
long term, EPS can lead to the development of tar-
dive dyskinesia. Patients over 65 years of age are
5 times more likely to develop tardive dyskinesia
than patients less than 40 years old.[*9 A study by
Jeste et al.[21] found that, using the Schooler-K ane
criteria, 26% of elderly patients developed tardive
dyskinesia related to treatment with conventional
antipsychotics by theend of 1 year, 52% by theend
of 2 years, and 60% by the end of 3 years. The low
propensity of quetiapineto induce EPSisaconsid-
erable clinical advantage over other antipsychot-
ics.[22

Most conventional antipsychotics and some
atypical antipsychotics have marked effects on the
nigrostriatal dopaminergic systems, resulting in
EPS-related adverse effects. However, biochemi-
cal and neurophysiological studies indicate that
quetiapine acts preferentially on mesolimbic and
amygdal oid rather than nigrostriatal dopaminergic
systems.[3] This selectivity of quetiapine suggests
it will be associated with alower risk of EPS, and
an even lower risk of tardive dyskinesia, than that
associated with antipsychotics. Thistheory is sup-
ported by the results of preclinical studies.[1722-24]

Clinical trial data showed that quetiapine over
adosagerange of 75 to 750 mg/day was associated
with an overal incidence of EPS similar to that

Drug Safety 2000 Oct; 23 (4)
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Fig. 1. Proportion of patients developing acute extrapyramidal
symptoms (EPS), and EPS-related dystonia, akathisia and par-
kinsonism while receiving either: (a) quetiapine (n = 2953) or
placebo (n = 206) in placebo-controlled, randomised, clinical
trials of 6 to 8 weeks’ duration; or (b) quetiapine (n = 479) or
haloperidol (n = 279) in comparator studies in the gquetiapine
clinical trial programme. Patients may have experienced more
than 1 EPS-related adverse effect. * p < 0.01 vs haloperidol.19

reported with placebo (8.8 vs 11.7%, respectively)
as measured by changes in the Simpson-Angus
Scale,34 the Abnormal Involuntary Movement
Scale,[34 and the Barnes Akathisia Scale.[*! These
dataareillustrated in figure 1a, which indicates that,
for every category of acute EPS, patients were no
more likely to develop EPS while receiving que-
tiapine than when receiving placebo.[34 In these
studies, only 8.6% of patients receiving quetiapine
required anticholinergic medication for EPS, com-
pared with 12.6% of those receiving placebo.
Moreover, in a study in which patients receiving

0 Adis International Limited. All rights reserved.

fluphenazine were switched to either quetiapine or
hal operidal, the proportion of patients requiring an-
ticholinergic medication decreased in those switched
to quetiapine, but increased in those receiving hal -
operidol.[7]

Figure 1b shows the proportions of patients re-
corded as devel oping acute EPS in the haloperidol-
controlled studies.[38l The method of measurement
of EPS was not reported; however, EPS were re-
ported as an adverse event in over 40% of patients
receiving haloperidol, compared with only 8% of
patients treated with quetiapine. Furthermore, sig-
nificantly more patients receiving haloperidol de-
veloped each of the acute EPS-related adverse events
of dystonia, akathisia and parkinsonism.[34

The incidence of EPS observed with adrugisa
predictor of its ability to cause tardive dyskinesia.[2]
Current clinical evidence shows that the incidence
of EPSwith quetiapineislow, and asacon-seguence
the risk of tardive dyskinesia should aso be low.
Pharmacologically, this may be explained by the
5-HT, receptor activity of quetiapine ameliorating
the drug'’s D, receptor-mediated effects (the latter
of which may independently induce dyskinesia).
An analysis of 1447 patients treated with quetiap-
inein phase Il clinical trials indicated that the in-
cidence of tardive dyskinesia (assessed using the
Glazer-Morgenstern and Schooler-Kane criteria)
might be lower than that reported with convention-
al antipsychoticsin other studies.[?? Indeed, in el-
derly patients, who are more likely to develop tar-
dive dyskinesia, the incidence of persistent tardive
dyskinesia was lower with quetiapine (2.7% after
1 year) than with conventional antipsychotics(ove-
rall incidence 5% after 1 year).[26]

3.1.2 Sedation

Sedation is observed with a number of anti-
psychotic drugs and can be particularly useful in
managing the aggressive patient. Indeed, inclinical
trials with quetiapine, somnolence was the most fre-
quently reported adverse effect.[1 The frequency
of somnolence with quetiapine (21.6%) is similar
tothat reported for chlorpromazine (17.8%).11% This
adverse effect may be explained pharmacol ogically

Drug Safety 2000 Oct; 23 (4)
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by the high affinity of quetiapine for histamine H;
receptors.[17]

Although sedation is clinically useful in the short
term, persistent somnolence is not. With quetiapine,
this somnolence typically occurs during the first 2
weeks of treatment, disappearing with continued
treatment, thus obviating any need for dose reduc-
tions.[19

3.1.3 Seizures

Quetiapineisassociated with alow incidence of
seizures. In the clinical trial programme of 3700
patients, the occurrence of epileptic seizuresin pa-
tients treated with quetiapine was no greater than
that observed in patients receiving placebo.[!9 In
phase 11/111 clinical trias the incidence of convul-
sionswith quetiapine and placebo was 0.2 and 0.5%,
respectively.l?¥ However, despite the low risk of
seizures with quetiapine, the drug should be admin-
istered with caution to patients who have a history
of seizures.

3.2 Autonomic Nervous System

3.2.1 Temperature Regulation

Inphasell/ll clinical trials, anincreasein body
temperature has been reported in 1.1% of patients
receiving quetiapine, compared with 1.0% of those
receiving placebo.!'® However, any such incidents
still require the exclusion of neurol eptic malignant
syndrome (NMS) as a possible cause.

3.2.2 Neuroleptic Malignant Syndrome

NMSisarareand potentially fatal idiosyncratic
dose-independent adverse drug reaction. It is asso-
ciated with asudden loss of body temperature con-
trol during drug therapy, resulting in arise in body
temperature that can be fatal (within 24 to 72 hours)
due to consequent renal and respiratory failure. Al-
though the pathogenesisis unknown, NMSmay be
related to hypodopaminergic function. All antipsy-
chotic drugs have been associated with possible
NMS with half of al reports involving hal operi-
dol.?1 Hence, NMSisaclasslabel for all currently
available antipsychotics. The incidence of NMS an-
ticipated with antipsychotic use is approximately
0.5%.1281 However, in clinical trials with quetiap-

0 Adis International Limited. All rights reserved.

ine, the incidence of possible NMS was consider-
ably lower (0.09%).119 As of 31 December 1999,
postmarketing surveillance data indicate that 24
cases of NM S have been reported after 109 000
to 164 000 patient-years quetiapine exposure. In
the unlikely event that a patient should develop
NM S whilst receiving quetiapine, the drug should
be withdrawn immediately and the patient should
receive appropriate therapeutic interventions and
close monitoring.

3.2.3 Tachycardia

Tachycardia is an anticipated adverse effect of
many antipsychotic drugs and isrelated to the fall
in blood pressure induced by antagonism at o;-
adrenoceptors. Tachycardia may also be related to
the anticholinergic properties of anumber of these
agents. In a placebo-controlled trial, quetiapine
was associated with an increase in heart rate of
7 beats/min, compared with a mean increase of
1 beat/min with placebo.l?®! This tachycardia may
be areflex response to the hypotension that occurs
in some patients. It appearsto be mainly limited to
theinitial dosetitration period and seldom leadsto
cessation of treatment.

3.3 Cardiovascular System

3.3.1 Blood Pressure

The o ;-adrenoceptor antagonist activity of que-
tiapine, as with a number of other antipsychotics,
may result in the development of orthostatic hypo-
tension, which may in turn precipitate falls. The
elderly are the most susceptible patient population
with regard to the adverse effects of orthostatic hy-
potension.[3031 |f quetiapine induces orthostatic
hypotension, particularly during theinitial dose-ti-
tration period, more gradual titration should be
considered. It is advisable that patients experienc-
ing orthostatic hypotension during therapy with que-
tiapine should rise slowly from sitting or prone po-
sitions. Most patients treated with quetiapine who
experience hypotension do not require pharmaco-
logical intervention. In the event that treatment-re-
| ated hypotension persists, increased hydration and
elastic support stockings may be helpful in manag-
ing the condition. Postmarketing surveillance data

Drug Safety 2000 Oct; 23 (4)
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indicate that, as of 31 December 1999, there were
14 cases of orthostatic hypotension and 36 cases of
hypotension (including the 14 of orthostatic hypo-
tension) reported in 109 000 to 164 000 patient-
years quetiapine exposure.[19

3.3.2 QT Changes

Inclinical trials, quetiapine was associated with
a small mean decrease in QTc (Fridericia correc-
tion). However, QTc prolongation was also reported
for asmall number of patients. None of these changes
were associated with any clinical sequelae.!]

3.3.3 Sudden Death

Sudden deaths have occurred (at arate of 1.5to
2%)[32 during treatment with antipsychotic drugs,
usually in younger patients. These deaths usually
occur within an hour or so of the onset of symp-
toms; no pre-existing pathology isknown and post-
mortem findings fail to elucidate the cause of
death. However, many are presumed to result from
ventricular arrhythmias.

A total of 12 deaths (0.4%), none of which were
sudden, were reported during phase I1/111 clinical
trialsin 2953 patients receiving quetiapine.[*?! Post-
marketing surveillance data indicate that as of 31
December 1999, 100 patients were either known to
be taking quetiapine at the time of death or had taken
quetiapinewithin 30 daysof death. Inthevast major-
ity of cases, the reporter assessed the death as un-
related to quetiapine. Sudden unexplained deaths
(as defined by the Royal College of Psychiatrists
and the American Psychiatric Association)33 repre-
sent 1 of the 100 (1.0%) deaths reported during or
within 30 days of quetiapine treatment in 109 000 to
164 000 patient-years exposure (based on a main-
tenance dosage of 300 to 450 mg/day). From this
evidence, there is no causd relationship between the
use of quetiapine and sudden unexplained death.

3.4 Gastrointestinal System

Quetiapine has minimal effects on the gastroin-
testinal system. In placebo-controlled phase I1/111
clinical trials the most frequently reported gastro-
intestinal adverse eventswith quetiapinewere con-
stipation (7.2 vs 4.9% for placebo), dry mouth (8.0

0 Adis International Limited. All rights reserved.

vs 2.9% for placebo), dyspepsia (4.2 vs 2.4% for
placebo), nausea (4.6 vs 4.9% for placebo) and
vomiting (4.3 vs 5.3% for placebo).[1® Nausea and
vomiting may be the result of dopamine and/or
5-HT receptor stimulation. Constipation can be
treated symptomatically using stool softeners, lax-
atives, fibre supplementsand adequate fluid intake.

3.5 Hepatic System

Typica antipsychotic drugs have a mild effect
on liver function enzymes. Quetiapine's effects,
however, are minimal. Consequently, routine liver
monitoring is not required during treatment with
quetiapine. Asymptomatic, transient and reversible
elevationsin serum transaminase levels (primarily
alanine aminotransferase) were observed in some
patients receiving quetiapinein clinical trials, usu-
ally during the first 3 weeks of treatment.l! In
placebo-controlled trials, 6% of patients receiving
quetiapine had elevations greater than 3 times the
upper limit of the normal reference range (compared
with 1% of patientsreceiving placebo); theselevels
readily returned to pretrial values with continued
quetiapine treatment, were usually asymptomatic
and therefore were of little clinical relevance.[9]
The increased levels of alanine aminotransferase
were not associated with any liver damage.[19

Asquetiapine is extensively metabolised by the
liver, dosage adjustment may be necessary in pa-
tients with schizophrenia with known hepatic im-
pairment, especially during the initial dose-titration
period.[29

3.6 Endocrine System

Quetiapine has very low affinity for dopamine
receptors in the tuberoinfundibular dopamine sys-
tem,[34 and this is considered to account for its
minimal effectson plasmaprolactinlevels.? There
appears to be no dose-response relationship be-
tween quetiapine and plasma prolactin concentra-
tion (fig 2).13

In contrast, hyperprolactinaemia is an undesir-
able effect of many antipsychotic agents (including
haloperidol, sertindole and risperidone).[3:35-371 |n-
creased prolactin levels lead to reproductive and

Drug Safety 2000 Oct; 23 (4)
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Fig. 2. Comparison of mean change from baseline in prolactin
levels after 6 weeks of treatment with quetiapine and haloperi-
dol.B! SE = standard error; * p = 0.008 vs placebo.

hormonal adverse effects (e.g. sexual dysfunction,
menstrual irregularities, gynaecomastia, galactor-
rhoeaand, inthelong term, osteoporosis), and have
been shown in young patients with schizophrenia
to be acontributor to noncompliance.[3839 Quetia-
pine appears to be associated with alow incidence
of sexual dysfunction.l*?! Spontaneous reporting
by 2387 patients receiving quetiapinein controlled
clinical trials, has reveal ed reproductive/hormonal
adverse effects in less than 0.1% of patients,[41
consistent with the observation that during these
trials queti apine was not associ ated with elevations
in serum prolactin levels. Moreover, in some clin-
ical trialsreductionsin prolactin levelswere noted
with quetiapine compared with other antipsychotic
drugs, such as chlorpromazinel® and haloperidol .l”]

3.7 Thyroid Function

Quetiapine treatment was associated with small
dose-related decreases in thyroid hormone levels,
particularly total and free thyroxine (T,).[*% The
reduction in total and free T4 was maximal within
thefirst 2 to 4 weeks of quetiapine treatment, with
no further reduction during long term therapy. In
nearly all cases, cessation of quetiapine treatment
was associ ated with areversal of theeffectsontotal
and free T4, irrespective of the duration of treat-
ment.

0 Adis International Limited. All rights reserved.

3.8 Haematology

Aswith other antipsychotics, leucopeniaand/or
neutropenia have been observed in patients receiv-
ing quetiapine.[’¥ However, during clinical trials
with quetiapine, no cases of persistent severe neu-
tropeniaor agranulocytosis were reported.!19 Dur-
ing postmarketing surveillance up to 31 December
1999, there have been 25 cases of neutropeniaand
42 cases of leucopenia; resolution of leucopenia
and/or neutropenia has followed cessation of quet-
iapine therapy.[19

3.9 Ocular Effects

Cataracts were detected in beagle dogs who
received quetiapine in dosages of up to 100
mg/kg/day (approximately 4 times the maximum
recommended dose in humans on a mg/m? basis)
after 6 months’ treatment.!1¥! Despite no evidence
of lenticular changes being found in other species
tested, including 2 one-year monkey studies that
included a dose 5.5 times the maximum recom-
mended dose in humans, a precautionary warning
appears in the US label.

Patients with schizophrenia have a higher risk
for ocular pathology than the general population,
including lens opacities (21.7% as reported by
Smith et al.[42). Among the possible causes of eye
abnormalities of this population are the effects of
antipsychotic medication, especialy thioridazine
and chlorpromazine, which have long been associ-
ated with ocular disturbances. Other potential risk
factors associated with cataract formation are: in-
creased age, female gender, high blood pressure,
cigarette smoking, acohol use, dietary deficiencies,
and low educational and socioeconomic status.[*?!

In arecent case-controlled study, investigators
performed a standardised eye examination in a
group of patients with schizophrenia and a group
from the general population.!*l Different distribu-
tions of cataract types were detected in the 2
groups. A specifictypeof cataract, anterior subcap-
sular, where opacities are often associated with ac-
cumulation of pigment and usually develop with
no significant visual impairment, was significantly

Drug Safety 2000 Oct; 23 (4)
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more prevalent among patients with schizophrenia
(26%) than inthe general population (0.2%). When
considering all cataract types, the prevalence was
similar in both groups.

A very small number (0.004%) of lens opacities
were reported in 435 000 patients in the US who
received quetiapinein thefirst 27 months.[1® Care-
ful scrutiny of these 17 reports revealed no evi-
dence of direct linkage to quetiapine treatment. No
reports of lens opacities have been received from
any other country.

3.10 Bodyweight Gain

All antipsychotic drugs (both typica and atypi-
cal) areassociated with somedegree of bodyweight
gain, which, among other mechanisms, may be re-
lated to the 5-HT antagonist activity of these drugs.
Among the atypical antipsychotics, clozapine and
olanzapine appear to be associated with moderate
to severe bodyweight gain, whereas quetiapine and
risperidone are associated with moderate body-
weight gain.[*?! According to manufacturers and
information from clinical trials, olanzapine, ris-
peridone and quetiapine were all associated with
significantly greater bodyweight gain (=7% of
baseline bodyweight) than placebo (29 vs 3%; 18
vs 9% and 23 vs 6%, respectively).[19

Analysis of clinical trial and open-label exten-
sion phase data (n = 2216) has revealed that treat-
ment with quetiapine resulted in a mean body-
weight increase of 2.08kg (n = 778) over the first
5 to 6 weeks. Similar mean bodyweight increases
of 2.16kg (n = 171), 1.85kg (n = 556) and 2.77kg
(n = 360) from baseline were observed at 9 to 10
weeks, 6 to 9 months and 9 to 12 months, respec-
tively.[48] The average mean daily dosage of quet-
iapine for the patients at 9 to 12 months was 428
mg/day. Only 1 patient from the 2216 cohort (0.05%)
withdrew because of bodyweight gain. Postmark-
eting surveillance data as of 31 December 1999
(109 000to 164 000 patient-years queti apine expo-
sure) indicate that there have been 42 reports of
bodyweight gain.[19

Preliminary resultsin patients with schizophre-
nia who have had bodyweight gain during cloza-

0 Adis International Limited. All rights reserved.

pine therapy show that the addition of quetiapine
reverses the clozapine-induced bodyweight gain
and improves glycaemic control .[47]

4. Overdose

Experience of overdose with quetiapineislim-
ited. However, during clinical trials there werein-
stanceswhere up to 20g of quetiapine wasingested
with no resulting fatalities.[19 Overall, the accom-
panying signs and symptoms were an exaggeration
of the drug’'s known pharmacological effects, i.e.
drowsiness and sedation, hypotension and tachy-
cardia. Patients who had taken an overdose of que-
tiapine received appropriate therapeutic interven-
tion (including establishing and maintaining a
patent airway, ensuring adequate oxygenation and
ventilation, and monitoring and support of the car-
diovascular system), were closely monitored and
recovered rapidly.[19

A recently reported case study!48! describes the
sequelae of an intentional overdose of 100 tablets
of quetiapine 200mg (total dose 20g) by a 26-year-
old female patient who had been taking quetiapine
for 1 month concomitantly with other medications,
including lorazepam, trazodone and propranolol.
Following lavage using activated charcoa the pa-
tient was managed in an intensive care setting and
within 42 hours had made acompleterecovery. No-
table events during the recovery period were loss
of consciousness and requirement for airway protec-
tion (2.5 hours postingestion), recovered conscious-
ness (16 hours postingestion) and sinustachycardia
which lasted for approximately 40 hours postinges-
tion. These sequel ae may be explained by the phar-
macology of quetiapine.

5. Drug Interactions

In common with other antipsychotics, quetiap-
ine is extensively metabolised in the liver by the
cytochrome P450 (CY P) system; the principal iso-
enzyme responsible for this process is CYP3A4.[19
However, the pharmacokinetics of quetiapine are
not significantly altered in patients with hepatic or
renal impairment.[49]

Drug Safety 2000 Oct; 23 (4)
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Since quetiapine does not appear to inhibit any
of the CYP isoenzymes, or induce the CYP3A4
isoenzyme, it is unlikely to interfere with the me-
tabolism of drugs by CY P isoenzymes. However,
drugs that affect the activity of the CYP3A4 iso-
enzymes have the potential to interact with quet-
iapine. Hence, if quetiapine is used concomitantly
with hepatic inducers (e.g. phenytoin, carbamaze-
pine, barbiturates, rifampicin), increased doses of
quetiapine may berequired to maintain atherapeu-
tic effect.[5 However, the pharmacokinetics of
quetiapinewere not altered significantly following
co-administration of imipramine (a CYP2D6 in-
hibitor) and only dlightly affected following co-
administration with fluoxetine (both a CYP3A4
and CY P2D6 inhibitor).[19]

Inamultiple-dosetrial in 12 healthy volunteers
to assess the pharmacokinetics of quetiapine given
before and during treatment with ketoconazol e, co-
administration of ketoconazole resulted in an in-
crease in mean peak plasma concentration (Crax)
and area under the plasma-concentration time
curve for quetiapine of 235 and 522%, respec-
tively, with a corresponding decrease in mean oral
clearance of 84%.!19 The mean half-life of quet-
iapine increased from 2.6 to 6.8 hours, but the
mean time to Crhax Was unchanged. Because of the
potential for an interaction of a similar magnitude
in a clinical setting, the dosage of quetiapine
should be reduced during concomitant use of quet-
iapine and potent CY P3A4 inhibitors (such as azole
antifungals and macrolide antibacterials). Special
consideration should be given to elderly and debil-
itated patients. The risk-benefit ratio needs to be
considered on an individual basisin al patients.

The pharmacokinetics of quetiapine were not
affected by concomitant administration of risperi-
done or haloperidol.[19 Furthermore, the pharma-
cokinetics of lithium were not altered when co-
administered with quetiapine.l’! However,
co-administration with thioridazine increases the
clearanceof quetiapineand so, if used concomitantly,
higher doses of quetiapine may be required.[52
Pimozide may also possibly interact metabolically
with quetiapine. [*] Limited data suggest that the

0 Adis International Limited. All rights reserved.

effects of cardiac agents are not potentiated by
quetiapine, athough formal interaction studies with
commonly used cardiovascular agents have not been
performed.[19]

Given that the effects of quetiapine are primar-
ily on the central nervous system, it should be used
with caution in combination with other centrally
acting drugs and alcohol. Theoretically, because of
its sedative properties, quetiapine may be expected
to enhance the effects of other sedative agents
(such asa cohol and benzodiazepines), althoughto
date there is no evidence of this.[19

6. Use in Special Populations

6.1 Elderly

The benign profile of quetiapine makes it suit-
able for the elderly, who are particularly sensitive
to the extrapyramidal effects of antipsychotics.!>?
Clinical experience of quetiapine in elderly pa-
tientsisincreasing and data obtained from clinical
trials show quetiapine to be well tolerated in this
population.

During phase I1/111 clinical trials, 200 patients
aged =65 years received quetiapine (median dos-
age 150 mg/day).[*9 The drug was shown to be
generally well tolerated, and comparison of its ad-
verseevent profileinthesetrialswith that in youn-
ger patientsrevealed similaritiesin thetype, sever-
ity and persistence of adverse events. The lack of
anticholinergic activity with quetiapine is one of
its main advantages in this population.

Data from an open-label 52-week tria of quet-
iapine (median dosage 100 mg/day) in psychotic
patients aged =65 years (n = 151) show the drug to
be effective and well tolerated.[>¥ There were de-
creases in Brief Psychiatric Rating Scale (BPRS)
score (total, and positive and negative symptom
clusters) and Clinical Global Impression Severity
of Illness (CGI-Sl) score after 52 weeks (BPRS
change = -7.2, p<0.00001; CGI-S| change=-0.7,
p<0.0001). Most of the adverse events reported
weremild or moderate. The most common adverse
events were somnolence (31%), dizziness (17%)
and postural hypotension (15%), consistent with
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theincreased sensitivity of elderly patientsto anti-
psychotic agents in general .[20 However, no pa-
tient was withdrawn from quetiapine treatment and
EPS-related adverse events occurred infrequently
(6% of patients). Preliminary presentation of the
52-week data from this trial indicates that clinica
improvement was maintained and there were no
clinically important mean changes in haematol ogi-
cal or liver function test results, electrocardio-
grams or vital signs.[>

Thus, preliminary data indicate that quetiapine
iswell tolerated in the elderly, and the risk of ad-
verse effects may be minimised by commencing
treatment with a 25mg dose, given once or twice
daily, and escalated in 25 to 50mg incrementsevery
1 to 3 days to reach a maintenance dosage, which
islikely to be lower than that used in younger pa-
tients. Aswith other antipsychotic drugs, clearance
rates of quetiapine are reduced (30 to 50%) in the
elderly.[29]

6.2 Adolescents

Experience of the use of quetiapine in the ado-
lescent population is currently limited. A small,
open-label study (n = 10) evaluating the pharma-
cokinetics of quetiapine in adolescents aged 12 to
17 years suggests the safety profile of quetiapine
in this population may be similar to that in adult
patients.!>% During this study no patient withdrew
because of an adverse event.

7. Patient Acceptance, Satisfaction
and Long Term Therapy

Quetiapine has demonstrated a good saf ety pro-
file during long term, open-label extension treat-
ment, very similar to that observed intheshort term
clinical studies. Preliminary data from 1085 pa-
tientswith schizophreniaenrolledin open-label ex-
tensions to short term clinical trials indicate that
quetiapineis well tolerated for up to 2 years.[56! In
common with the safety results of the acute trials,
the most frequently reported adverse effects were
headache, insomnia and somnolence, and the ma-
jority of these adverse events were mild or moder-
ate in intensity. Additionally, there were no clini-
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cally important mean changesor trendsin any other
haematology or clinical laboratory values.

Two surveys investigating patients' acceptance
of and satisfaction with long term quetiapine ther-
apy have indicated that the drug is well tolerated
and isahighly acceptabl e treatment compared with
previously received antipsychotic medications.
Kalalil®® studied the perceptions of 30 patients
with schizophrenia selected from a group that had
been receiving quetiapine in an open-label exten-
sion for an average of 4 months, and had been re-
ceiving antipsychotic medication for an average of
7.8 years. 85% of patients indicated they preferred
quetiapine to earlier treatments and 87% were sat-
isfied with the drug. 47% of patients reported hav-
ing no adverse effects whilst on quetiapine.
Hellewell et al.[1% evaluated the views of 129 pa-
tients who had been receiving quetiapine in an
open-label trial for at least 6 months (range 6.1 to
47.2 months, mean 19.9 months). Over 75% of pa-
tients were very or extremely satisfied with quet-
iapine (fig. 3). 74% of patients reported no adverse
effects, 23.3% mild adverse effects and 2.3% mod-
erateadverse effectsover the previous month of treat-
ment (fig. 3). Of those 118 patients who had been
previously treated with other antipsychotics, 97%
reported that they preferred quetiapine to previous
antipsychotic medications, mainly because of bet-
ter tolerability and greater efficacy (fig. 3). Patients
alsoidentified improvementsintheir quality of life
and activities of daily living (fig. 3). In this cohort
of patients, it would appear that both antipsychotic
efficacy and tolerability are important for patients
receiving antipsychotic medication, and that quet-
iapine's unique balance of these is a positive ben-
efit to patients' overall quality of lifethat resultsin
improved compliance and treatment outcome.

8. Conclusion

The safety of quetiapine from clinical trials and
open-label extension phases has been assessed
across the full dosage range of 150 to 750 mg/day.
Even at high dosages, treatment with quetiapine
has resulted in little EPS and virtually no tardive
dyskinesia, and no sustained elevation in plasma
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Fig. 3. Patient experience of long term quetiapine therapy. Data obtained from 129 patients with schizophrenia who received
quetiapine in an open-label trial for at least 6 months (mean 19.9, range 6.1 to 47.2 months).[26]

prolactin levels. There has been little evidence of
the development of seizuresor NM S, cardiovascu-
lar adverse effects have been mild, and only 1 case
of sudden death has been reported. Effects on the
gastrointestinal system and liver function have

0 Adis International Limited. All rights reserved.

been minimal, while there have been no cases of
persistent severe neutropenia or agranulocytosis,
and only modest increases in bodyweight. The be-
nign adverse effect profile of quetiapine predicts
that it will be advantageousfor patientswith schiz-
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ophrenia, including those who are especially sen-
sitive to adverse effects from medications, such as
the elderly and patientsin poor genera health. Based
on a thorough and in-depth review of al clinica
and open-label extension data, quetiapine, at the
recommended dosage range of 150 to 750 mg/day,
has afavourabl e balance of known benefits against
potential risks. Quetiapineisafirst-lineantipsychotic
and it provides a valuable addition to the range of
drugs availableto the clinician in the management of
the serious mental disorder of schizophrenia.
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