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Pharmacotherapy of Bipolar Disorder with Quetiapine: A Recent Literature
Review and an Update
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Islamic International Medical College, Riphah International University, Rawalpindi, Pakistan

Bipolar disorder is a chronic, recurrent condition with the usual onset during adolescence or early adulthood, In the Diagnostic
and Statistical Manual of Mental Disorders 5th edition, it is conceptualized as a spectrum disorder usually associated with such
comorbidities as anxiety disorders and substance use disorders, It is a relatively prevalent condition often complicated by mixed
episodes, rapid cycling, subsyndromal symptoms, and treatment refractoriness, In spite of carrying substantial morbidity and
mortality, effective treatments are few and far between and conventional mood stabilizers are often unsuccesstul in controlling
the various manifestations of the disorder, In this scenario, second generation antipsychotics are emerging as treatments with
valid efficacy in all phases of bipolar disorder, Quetiapine is a versatile atypical antipsychotic which was first approved for
the treatment of schizophrenia, but latter on the basis of controlled studies earned United States Food and Drug Administration’s
approval for acute as well as maintenance treatment of this difficult to treat condition, In this review, recently published studies
in the last 10 years were examined to update the knowledge about the efficacy and safety of quetiapine in the treatment of
bipolar disorder, The medication’s clinical pharmacology was first considered followed by a literature review summarizing its
uses in bipolar disorder, The conclusion was that quetiapine was efficacious in manic, mixed and depressive episodes and

as a maintenance agent with a good tolerability profile,

KEY WORDS: Bipolar disorder; Bipolar depression; Mania; Atypical antipsychotic agent; Mood stabilizer

INTRODUCTION

Bipolar disorders (BD) are a collection of heteroge-
neous conditions characterized by marked variations in
mood." Patients with BD lie on a spectrum; according to
DSM-5 those who experience manic episodes in addition
to major depressive episodes (MDE) are said to suffer
from BD type I, while patients who have recurrent hypo-
manic episodes along with MDEs are considered as hav-
ing BD type II. Two other subtypes are recognized in the
Diagnostic and Statistical Manual of Mental Disorders Sth
edition (DSM-5), i.e., cyclothymic disorder, a long stand-
ing condition marked by subtle mood variations and char-
acterized by hypomanic episodes and depressive episodes
which fall short of MDE and BD not elsewhere defined, a
residual condition in which the clinician suspects BD but
does not have enough information to make a definitive
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diagnosis.z)

Bipolar spectrum disorders have a high prevalence in
the general population of about 4% and according to
World Health Organization are among the ten leading
causes of disability in the world.” BD has one of the high-
est rates of suicide among all psychiatric conditions as
many patients suffer from severe hopelessness and
thoughts of dying during depressive and mixed episodes.”
There are as yet no biomarkers for the diagnosis of this
condition and the clinician has to rely on history and men-
tal state examination to make an empirical diagnosis. BD
is a chronic, lifelong condition with the usual age of onset
in adolescence or early adulthood.” There is no definitive
treatment and therapeutic agents only decrease the burden
of symptoms to varying degrees.ﬁ)

Risperidone was the first atypical antipsychotic which
was approved by the United States Food and Drug
Administration (FDA) in 1994 for the treatment of acute
schizophrenia. It was followed by other atypical or second
generation antipsychotics (SGA) namely olanzapine, que-
tiapine, ziprasidone, aripiprazole and more recently ilo-
peridone, asenapine, and lurasidone. SGAs differ from
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typical antipsychotics in a number of ways; firstly they
bind to the dopamine D» receptor with less affinity, sec-
ondly they exert their action predominantly in the meso-
limbic and mesocortical dopamine pathways as opposed
to the nigrostraital pathway, and lastly they antagonize the
5HT.a serotonin receptor —a pharmacodynamic property
that the typical antipsychotics do not possess.7) The net re-
sult is that SGAs cause less extrapyramidal side effects
and have valid efficacy in a host of other neuropsychiatric
conditions including mood disorders, anxiety spectrum
disorders, and stressor-related disorders.”

Quetiapine first received FDA approval in 1997 for the
treatment of acute episodes of schizophrenia in adults.
The pharmacological properties of this medication soon
led to uses in other neuropsychiatric conditions in partic-
ular affective disorders, anxiety disorders, autism spec-
trum disorders, dementia and delirium.” Efficacy in dou-
ble blind, randomized, controlled trials was the basis for
the licensing of quetiapine in bipolar mania, bipolar de-
pression, bipolar maintenance and major depressive dis-
order either as monotherapy or adjunctive to other medi-
cations.'” Now quetiapine has become one of the most
commonly prescribed drugs for bipolar patients and is
used in all phases of this disorder."” The purpose of this
paper is to delineate the pharmacological properties of
quetiapine and provide an update in the knowledge re-
garding its uses in BD.

MAIN SUBJECTS
Pharmacology of Quetiapine

Pharmacokinetics

Since 2006 quetiapine has been available as immedi-
ate-release (IR) and extended-release (XR) formulations.
When administered in a dose within the therapeutic range
the drugs show linear kinetics with an elimination half-life
of approximately 7 hours. Both IR and XR formulations
provide equal bioavailability; however, the time to attain-
ment of peak plasma concentration is 5 hours for XR and
2 hours for IR. Moreover, higher plasma levels are sus-
tained for a longer period of time with quetiapine XR,
hence once daily dosing of the XR formulation is required
to maintain therapeutic drug concentrations as opposed to
IR which needs to be administered at least twice daily.m

Quetiapine is extensively metabolized by the liver into
various metabolites with only 1% excreted unaltered in
the urine. N-desalkyl quetiapine or norquetiapine is que-
tiapine’s key metabolite and is produced by the action of

isoenzymes CYP 3A4 in the cytochrome P450 system.m
Minor metabolism occurs via CYP2D6 into 7-hydroxy
quetiapine which is thought not to possess any active
properties. The efficacy of quetiapine in treating psy-
chotic disorders as well as mood and anxiety disorders
leads to the view that it is a multifunctional psychoactive
drug. Its broad spectrum of efficacy is likely due to its abil-
ity to modify systems of dopaminergic, serotonergic and
noradrenergic neurotransmission and its effects appear to
be mediated by the actions of both quetiapine and nor-
quetiapine. 19

Pharmacodynamic profile

The blockade of dopamine D, receptor in the meso-
limbic pathway is considered to be the main mechanism
behind antipsychotic efficacy. Both quetiapine and nor-
quetiapine bind with moderate affinity to D; and D> re-
ceptors, additionally the former rapidly dissociates from
D, receptors explaining the need for administration of
high doses of quetiapine to bring about its antipsychotic
effect.'” It also exhibits low capacity for up-regulation of
these receptors, which explains the low incidence of tar-
dive dyskinesia associated with prolonged quetiapine
therapy. In the nigrostriatal and tuberoinfundibular dop-
amine pathways serotonin seems to act as an inhibitory
modulator by its action on SHT:a receptor. Both quetia-
pine and norquetiapine strongly antagonize this receptor,
thereby easing dopamine release in the said pathways and
resulting in low incidence of extrapyramidal side effects
and hyperprolactinemia. 10

Many symptoms of depression like anhedonia, psycho-
motor retardation, social withdrawal and loss of motiva-
tion result from decreased dopamine neurotransmission in
the prefrontal cortex (PFC). It is believed that norquetia-
pine with its SHT»a and SHT»c antagonism facilitates dop-
amine release in PFC and is instrumental in relieving the de-
pressive symptoms in patients with mood disorders."”
Dopamine reuptake in the PFC is mediated by nor-
epinephrine transporter; norquetiapine and not quetiapine is
a strong inhibitor of this transporter, thereby adding another
mechanism to the parent drug’s antidepressant efficacy.'”

Quetiapine, and to a greater extent its metabolite nor-
quetiapine facilitate serotonergic transmission by behav-
ing as partial agonists at SHT 4 receptors which are asso-
ciated with antidepressant and anxiolytic effects in
humans. Norquetiapine has a high affinity for SHTa re-
ceptors, similar to that of conventional agonists’ buspir-
one and gepirone. Through this mechanism it increases se-
rotonergic neurotransmission by the raphe neurons in the
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brain stem as well as modulates SHT functioning in the
limbic and cortical regions.lg) By activating the SHT 4 re-
ceptors in the hippocampus, norquetiapine can spur neu-
ron regeneration by increasing the release of trophic fac-
tors like the brain-derived neurotrophic factor.”” Norque-
tiapine also has a higher affinity for SHT7 receptor than
quetiapine. This receptor’s involvement in depression and
sleep-related, circadian rhythm disorders has been ex-
perimentally documented, and it is possible that norque-
tiapine’s SHT7 receptor antagonism contributes to quetia-
pine’s antidepressant action.””

Adverse effects

The receptor binding profile of quetiapine and its active
metabolite norquetiapine explains the adverse effects of
these substances. Both of them bind to histamine H1 re-
ceptors causing sedation, hypnotic effects, increased ap-
petite and weight gain. Blockage of alpha 1 receptors by
both these compounds explains the orthostatic hypo-
tension experienced by some patients. Norquetiapine acts
as a strong antagonist at muscarinic M;, M3, and Ms re-
ceptors so that anticholinergic effects like dry mouth, uri-
nary retention, pupillary dilatation, raised intraocular
pressure, and hypothermia result from the action of this
active metabolite. Some researchers are of the view that
hyperglycemia and diabetes caused by quetiapine therapy
are primarily the result of M5 receptor antagonism.”> So it
would appear that while norquetiapine is responsible for
therapeutic effects it may also be to blame for quetiapine’s
adverse effects.

Dosage

During therapy, quetiapine’s dose can be rapidly ti-
trated within 2 to 3 days to the maximum recommended
without fear of causing serious adverse effects. While
treating acute schizophrenia, the recommended initial
dose on day 1 is 300 mg which can be increase by 200 mg
to 300 mg per day to a maximum dose of 800 mg per day.
For schizophrenia maintenance the recommended daily
dose is 400-800 mg/day. For bipolar mania the dosage in-
struction states that 300 mg be administered on day 1,600
mg on day 2 and up to a maximum of 800 mg on day 3,
while the dosage range remains 400-800 mg/day.”

In the treatment of depressive episodes associated with
BD start with a dose of 50 mg on day 1, increased to 100
mg on day 2,200 mg on day 3 and 300 mg on day 4 max-
imum recommended dose being 300 mg/day. For bipolar
I maintenance, as an adjunct to lithium or divalproex the
dosage range of quetiapine as per instructions is 400-800

mg/day.

When using quetiapine in major depressive disorder as
an adjunct to an antidepressant, the starting dose is 50 mg
on day 1 and day 2. The dose can be increased to 150 mg
on day 3 and day 4, while the recommended daily dosage
in the adjunctive therapy of major depressive disorder is
150-300 mg/day.””

Advances in the Pharmacotherapy of Bipolar Disorder

Atypical antipsychotics were introduced for the treat-
ment of psychotic disorders such as schizophrenia and
these drugs were of equal efficacy to conventional anti-
psychotics in this regard. The former had a different pro-
file, in that these were more effective in dealing with the
negative and cognitive symptoms of schizophrenia and
were associated with less medication induced extra-
pyramidal side-effects including tardive dyskinesia.zs)
Soon after their launch, clinical evidence pointed towards
the efficacy of SGA in the treatment of BD, either as ad-
junct to classical mood stabilizers or as monotherapy.26)

The addition of typical antipsychotics to mood stabil-
izers resulted in a more rapid onset of action and in better
control of agitation and psychotic behavior during manic
episodes of BD. Conventional antipsychotics were effec-
tive antimanic agents, however these had no efficacy
against the depressive symptoms; rather their long term
use in BD was associated with the induction of secondary
depressive symptoms and as such this practice was usu-
ally discouraged. Several studies suggested that SGAs
were effective not only in the treatment of acute mania but
also in the management of other phases of BD.”” For ex-
ample, olanzapine monotherapy was as effective as classi-
cal mood stabilizers (lithium, divalproex) in the main-
tenance treatment of BD. Additionally, olanzapine in
combination with fluoxetine, as well as olanzapine mono-
therapy were found to be more effective than placebo in
the treatment of bipolar depression. Latter studies on other
atypical antipsychotics provided evidence of efficacy for
quetiapine, aripiprazole and lurasidone in the depressive
as well as maintenance phases of BD.®

As more was known about the pharmacodynamic prop-
erties of SGAs, it became apparent that these agents had
efficacy in the treatment of all phases of BD by virtue of
their receptor binding properties. In particular, the affinity
for different SHT receptors appeared to play a crucial role
in the mood stabilizing characteristic of these medica-
tions.”” As a result of this receptor binding there were sec-
ondary changes in the intracellular signal transduction
pathways and activity of nerve growth factors, effects that
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were similar to classical mood stabilizers like lithium.*”

Quetiapine as a Mood Stabilizer

For the successful pharmacological management of BD
the following objectives must be achieved:

a) Control of manic and mixed episodes,

b) Treatment of depressive episodes and sub threshold

depressive symptoms,

¢) Avoidance of switching into mania during anti-de-

pressant treatment and,

d) Stabilization of mood in between episodes to avoid

relapses and recurrences.

Conventional mood stabilizers such as lithium and anti-
convulsants represented the treatment of first choice to
achieve the above-mentioned goals but carried a number
of disadvantages. These, so called classical mood stabil-
izers had limited clinical efficacy in severe manic and
mixed episodes, bipolar depression and as prophylactic
agents. Additionally these had a narrow therapeutic index
and required frequent plasma determinations to avoid tox-
icity and adverse effects.’”

In contrast, quetiapine represented advancement in
each one of these areas. It was successful in treating severe
manic and mixed episodes either as monotherapy or ad-
junctive to conventional mood stabilizers. The same was
true in the therapy for bipolar depression and during main-
tenance treatment.’” The drug had a low side effect pro-
file, was generally well tolerated and represented no need
for therapeutic plasma monitoring.

A retrospective study conducted to evaluate the effect
of adjunctive quetiapine, included 16 patients with bipolar
I disorder (nine were in a mixed episode, others were man-
ic) who were on monotherapy with lithium or valproate
for a minimum of 3 months prior to quetiapine initiation.
BD symptoms were evaluated using the Clinical Global
Impression Scale for severity of bipolar illness (CGI-BP),
at baseline and at endpoint after quetiapine dose had been
stable for at least one month. Considering CGI-BP se-
verity scores, the addition of quetiapine resulted in a sig-
nificant improvement in mania, depression, and overall bi-
polar illness. Quetiapine efficacy was particularly evident
on insomnia, psychomotor agitation, depressed mood, ele-
vated mood, racing thoughts, irritability, impulsivity, pres-
sured speech, hypersexuality and psychosis.33)

Quetiapine Treatment of Mania and Mixed States

A summary of the studies depicted in this section is pro-
vided in Table 1.

In a paper published in 2013, the efficacy and safety of

Table 1. Quetiapine freatment of bipolar mania

Outcome
measures

Age of
subjects (yr)

Type of
administration

Number of
patients

Treatment

Study
duration (wk)

Type of
study

Study

YMRS

10-17

Monotherapy

277

Quetiapine (400-600 mg/d)

Placebo

RCT

Pathak

et al, 2013*

Vieta

Monotherapy >18 YMRS, MADRS, CGl, CGI-BP, PANSS

403

Quetiapine (up to 800 mg/d)

Placebo

12

Combined analysis

of 2 RCTs

et al., 2005

Buckley

PANSS Activation subscale, PANSS

>18

Monotherapy

407 Randomized to
quetiapine or placebo

Quetiapine (200-800 mg/d)

Placebo

12

RCT

Supplemental Aggression subscale,

et al., 2007%®

YMRS items relevant to aggression

Combined

402 Randomized to

Quetiapine or placebo +lithium

quetiapine or
placebo +lithium/valproate

Quetiapine or placebo+valproate

18-65 YMRS, MADRS, CGlI

Monotherapy

308

Quetiapine XR (400-800 mg/d)

Placebo

RCT

Cutler

et al, 2011*”

RCT, randomized, controlled trial; XR, extended-release; YMRS, Young Mania Rating Scale; MADRS, Montgomery-Asberg Depression Rating Scale; CGl, Clinical Global Impression Scale;

CGI-BP, CGI for severity of bipolar illness; PANSS, Positive and Negative Syndrome Scale.
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quetiapine monotherapy was studied in children and ado-
lescents with bipolar I mania in a 3 week, double blind,
placebo-controlled, multicenter trial. Patients aged 10 to
17 years, with the Diagnostic and Statistical Manual of
Mental Disorders 4th edition, text revision (DSM-IV TR)
diagnosis of a manic episode (bipolar I disorder) and
Young Mania Rating Scale (YMRS) total score equal to or
greater than 20 were randomized to 3 weeks of quetiapine
(400 or 600 mg/day) or placebo. The primary efficacy
measure was change in YMRS total score. The in-
tent-to-treat population included 277 patients from 34
centers in the United States. Mean change in YMRS score
from baseline to end point at 3 weeks was — 14.25,
—15.60, and —9.04 for quetiapine 400 mg/day, quetia-
pine 600 mg/day and placebo respectively. Mean changes
in body weight at day 21 were 1.7 kg for both doses of que-
tiapine and 0.4 kg for placebo. Numerically larger mean
increases in total cholesterol, low-density lipoprotein cho-
lesterol, and triglycerides were observed with quetiapine
than placebo. Adverse events associated with quetiapine
were mostly mild to moderate in intensity. The authors
concluded that in this 3-week study, quetiapine was sig-
nificantly more effective than placebo in improving manic
symptoms in youth with mania associated with BD.
Treatment was generally well tolerated and adverse events
were broadly consistent with the known profile of quetia-
pine in adults with BD.*”

In a landmark study, combined analysis was done of two
international, double-blind, randomized, placebo-con-
trolled trials evaluating the efficacy and safety of quetia-
pine monotherapy in patients with acute bipolar mania.
The patients were randomized to 12 weeks of treatment
with quetiapine (up to 800 mg/day) or placebo. The pri-
mary efficacy end point was change in YMRS score from
baseline to day 21. Secondary end points included change
from baseline in YMRS to day 84, YMRS response and
remission rates and change from baseline to days 21 and
84 in the Montgomery-Asberg Depression Rating Scale
(MADRS), CGI, CGI-BP and Positive and Negative
Syndrome Scale (PANSS). The combined analysis in-
cluded a total of 403 patients from two quetiapine mono-
therapy studies in patients with bipolar I disorder. A sig-
nificant improvement in YMRS score was observed from
day 4 (p=0.021) in the quetiapine group compared with
placebo. The treatment advantage of quetiapine over pla-
cebo continued to increase to day 21 (p <0.001) and day
84 (p<0.001). Significantly more quetiapine-treated than
placebo-treated patients achieved a response (p <0.001).
The average quetiapine dose in responders was approx-

imately 600 mg daily. Of adverse events occurring in
=5% of patients, quetiapine-treated patients had sig-
nificantly greater incidence versus placebo of somnolence
(16.3% vs. 4%), dry mouth (15.8% vs. 3%), weight gain
(9.1% vs. 1.5%) and dizziness (6.7% vs. 2.5%). The data
from this combined analysis supported the results from the
individual studies and indicated that quetiapine mono-
therapy was effective across a broad range of mood symp-
toms, fast acting and well tolerated in the treatment of mania.””

In another paper published few years ago, quetiapine’s
efficacy was studied in the treatment of aggression and ag-
itation in bipolar mania which were potentially disruptive
and dangerous features of this disorder. Four hundred and
seven patients with bipolar I mania were randomized to
quetiapine monotherapy (200-800 mg/day) or placebo for
12 weeks, and 402 patients were randomized to quetiapine
(200-800 mg/day) or placebo in combination with lithium
(L1i) or divalproex (DVP) for 3 or 6 weeks. Measurements
of agitation included the PANSS Activation subscale,
PANSS Supplemental Aggression Risk subscale scores,
and YMRS items relevant to agitation. The results showed
that initial reductions in both the PANSS Activation and
PANSS Supplemental Aggression Risk subscale scores
were noted by day 4 with quetiapine and placebo. The re-
duction in PANSS Activation subscale scores was sig-
nificantly greater with quetiapine monotherapy than pla-
cebo first at day 21 and also at day 84. The improvement
in PANSS Supplemental Aggression Risk subscale score
was significantly greater with quetiapine (QTP) mono-
therapy than placebo (PBO) by day 14 and at all time
points thereafter including day 21 and day 84. In combina-
tion therapy, the mean improvement in PANSS Activation
subscale score at day 21 was numerically but not sig-
nificantly different with QTP+Li/DVP than PBO+
Li/DVP. The mean PANSS Supplemental Aggression
Risk subscale scores were significantly improved at day
21 with QTP+ Li/DVP versus PBO + Li/DVP. The study
clearly showed that quetiapine was an effective and appro-
priate treatment choice in managing agitation and ag-
gression associated with bipolar mania.’”

A randomized, double blind, 3-week phase III trial
evaluated the efficacy and tolerability of once-daily ex-
tended-release quetiapine fumarate monotherapy in im-
proving manic symptoms in patients with BD type I
Patients aged 18 to 65 years with bipolar I disorder (most
recent episode manic or mixed, with or without rapid cy-
cling) were randomized to receive placebo or quetiapine
XR monotherapy once daily (300 mg on day 1; 600 mg on
day 2; flexible dosing 400 mg to 800 mg from day 3
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through day 22 [study end point week 3]). The primary
outcome measure was the change from baseline to study
end in the YMRS total score. Secondary outcome meas-
ures included the MADRS total score, YMRS response
(greater than 50% reduction in YMRS) and remission
(YMRS score less than 12 at final visit) rates, and change
from baseline to week 3 in Clinical Global Impression-
Bipolar-Severity of illness (CGI-BP-S) and CGI-BP-
Change (CGI-BP-C) scores. Safety profile and tolerability
evaluations included monitoring of adverse events, clin-
ical laboratory values, vital signs, extrapyramidal symp-
toms (including akathisia), and electrocardiogram results.
The results showed that compared with placebo
(n=159), quetiapine XR monotherapy (n=149; mean daily
dose 604 mg) significantly improved manic symptoms
starting at day 4 with sustained improvement to study end
at week 3. MADRS scores showed greater improvement
from baseline to study end at day 22 with quetiapine XR
than with placebo. Response and remission rates were sig-
nificantly greater with quetiapine XR than with placebo at
study end. Quetiapine XR also resulted in significant im-
provement over placebo in CGI-BP-S and CGI-BP-C
scores. Adverse events were mild to moderate in intensity;
the most common ones associated with quetiapine XR
were sedation, dry mouth and somnolence. The authors
concluded that this 3 week trial suggested that quetiapine
XR (400-800 mg) once daily monotherapy was effica-
cious from day 4 and generally well tolerated in patients
with manic or mixed episodes of bipolar I disorder.””

Quetiapine Treatment of Bipolar Depression

Studies on the longitudinal course of BD showed that
patients spent much more time suffering from depressive
symptoms as compared to manic symptoms.*” The former
could be in the form of acute MDE which might require
hospitalization or chronic sub threshold symptoms with
complex comorbidities like anxiety spectrum disorders,
substances use disorders, eating disorders and stressor-
related disorders.”” A very large number of patients from
25% to 55% made medically serious suicide attempt, and
10% to 20% were successful in committing suicide, repre-
senting a huge burden on the sufferers of BD.*” With these
statistics in mind it was imperative to find effective treat-
ments for the depressive phase of BD. A number of studies
showed that quetiapine monotherapy was an efficacious
treatment for acute bipolar depression at least in adult pa-
tients of both sexes.

Table 2 gives an outline of the studies of quetiapine in
bipolar depression described in this part of the paper.

Table 2. Quetiapine treatment of bipolar depression

Outcome measures

Age of
subjects (yr)

Type of
administration

Study Treatment Number of
durafion (wk) patients

Type of study

Study

MADRS, HRSD, HAM-A, CGlI

>18

Monotherapy

802

Quetiapine 300-600 mg/d
Lithium 600-1,800 mg/d

Placebo

RCT

Young et al., 2010°"

MADRS, HRSD

>18

Monotherapy

740

Quetiapine 300-600 mg/d

Paroxetine 20 mg/d

Placebo

R

McElroy et al., 2010%?

MADRS

>18

Monotherapy

270

Quetiapine XR 300 mg/d

Placebo

RCT

Suppes et al., 2010*

Varied with the individual study

Children and

Variable

3,488

Varied with the Variable

Meta-analysis

Suttajit et al, 2014*

adolescents (10-18)
Adults (18-65)

individual study

RCT, randomized, controlled trial; XR, extended-release; MADRS, Montgomery-Asberg Depression Rating Scale; HRSD, Hamilton Rating Scale for Depression; HAM-A, Hamilton Rating Scale

for anxiety; CGl, Clinical Global Impression Scale.
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The EMBOLDEN I study compared the efficacy and
tolerability of quetiapine and lithium monotherapy with
that of placebo for a MDE in BD. Eight hundred and two
patients with DSM-IV defined BD (499 bipolar I, 303 bi-
polar II) were randomly allocated to quetiapine 300
mg/day (n=265), quetiapine 600 mg/day (n=268), lithium
600-1,800 mg/day (n=136), or placebo (n=133) for 8
weeks. Primary endpoint was the change in MADRS total
score. The study was conducted from August 2005 to May
2007.

The results showed that the mean MADRS total score
change from the baseline at 8 weeks was — 15.4 for que-
tiapine 300 mg/day, — 16.1 for quetiapine 600 mg/day,
—13.6 for lithium, and —11.8 for placebo. Quetiapine
600 mg/day was significantly more effective than lithium
in improving MADRS total score at week 8. Quetiapine
treated (both doses), but not lithium treated, patients
showed significant improvements (p <0.05) in MADRS
response and remission rates, Hamilton Rating Scale for
Depression (HRSD), Clinical Global Impressions-Severity
of illness and -Change, Hamilton Rating Scale for anxiety
(HAM-A) scores at week 8 versus placebo. Both quetia-
pine doses were more effective than lithium on the HRSD
and HAM-A at week 8. The study concluded that quetia-
pine (300 or 600 mg/day) was more effective than placebo
for the treatment of acute episodes of depression in BD.
Lithium did not differ significantly from placebo on the
main measures of efﬁcacy.“)

The EMBOLDEN II study aimed to evaluate the effi-
cacy and tolerability of quetiapine and paroxetine mono-
therapy for major depression in BD. Seven hundred and
forty patients (478 bipolar I and 262 bipolar II) with MDE
were randomly assigned to quetiapine 300 mg/day
(n=245), quetiapine 600 mg/day (n=247), paroxetine 20
mg/day (n=122), and placebo (n=126) for 8 weeks. The
primary endpoint was the change from baseline in
MADRS total score. The study was conducted from May
2005 to May 2007.

The results showed that the mean MADRS score
change from baseline at 8 weeks was —16.19 for quetia-
pine 300 mg/day, —16.31 for quetiapine 600 mg, —13.76
for paroxetine, and — 12.60 for placebo. Quetiapine treat-
ed (both doses), but not paroxetine-treated, patients
showed significantly greater improvement (»p<0.05) in
most secondary outcome measures at week 8 versus the
placebo group. Paroxetine significantly improved HAM-A
scores versus placebo (p<0.05) but not MADRS or
HRSD scores. Both quetiapine doses were associated with
greater improvement than paroxetine for MADRS and

HRSD scores. The most common adverse effects were dry
mouth, somnolence, sedation, and dizziness for quetia-
pine (both doses) and dry mouth, sedation, headache, in-
somnia, and nausea with paroxetine. The incidence of
treatment-emergent mania/hypomania was lower with
quetiapine compared with paroxetine and placebo. The
conclusions were that quetiapine (300 or 600 mg/day), but
not paroxetine, was more effective than placebo for treat-
ing acute depressive episodes in bipolar I and II disorder.
Quetiapine treatment was generally well tolerated.*”

Another double blind, placebo-controlled study eval-
uated the effectiveness of quetiapine extended release
once daily in bipolar depression. The subjects were acute-
ly depressed adults with bipolar I or II disorder, with or
without rapid cycling. Patients were randomized to 8
weeks of quetiapine XR 300 mg daily monotherapy or
placebo. The primary outcome measure was change from
baseline to Week 8 in MADRS total score.

The results showed that quetiapine XR 300 mg once
daily (n=133) showed significantly greater improvement
in depressive symptoms compared with placebo (n=137)
from week 1 through to week 8. Mean change in MADRS
total score at week 8 was —17.4 in the quetiapine XR
group and —11.9 in the placebo group (p<0.001).
Response (=50% reduction in MADRS total score) and
remission (MADRS total score < 12) rates at week 8 were
significantly higher with quetiapine XR compared with
placebo. Quetiapine XR improved core symptoms of
depression. The study concluded that quetiapine XR (300
mg) once daily monotherapy was significantly more ef-
fective than placebo for treating episodes of acute depres-
sion in BD, throughout the 8-week study, with sig-
nificance observed as early as day 7. Adverse events were
consistent with the known effects of quetiapine.43)

A recently published meta-analysis systematically re-
viewed the efficacy and tolerability of quetiapine either as
monotherapy or adjunctively to mood stabilizers in the
treatment of acute bipolar depression. The authors in-
cluded all randomized, controlled trials (RCTs) compar-
ing quetiapine with other treatments including placebo, in
patients with MDEs associated with bipolar I and bipolar
II disorders. Published and unpublished RCTs were iden-
tified using the Cochrane Central Register of Controlled
Trials, MEDLINE, Web of Knowledge, CINHAL, Psyc-
INFO, the EU Clinical Trials Register Database, and
ClinicalTrials.gov. The primary outcome was the change
in scores of depression rating scales. Fifteen hundred and
twelve records were identified through database searching
out of which 1,017 records were screened after removal of
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duplicates. Nine hundred and ninety two records were ex-
cluded because of methodological reasons and of the re-
maining 25 studies, full text articles were assessed for
eligibility. A further 14 full text records were excluded be-
cause these did not entirely fulfill the eligibility criteria for
RCTs while meta-analysis was performed on the remain-
ing eleven studies.

The number of patients included in these 11 RCTs was
3,488 and two of the trials were conducted in children and
adolescents (ages 10 to 18). The change in depression
scores was significantly greater in the quetiapine group
compared with the placebo group (mean difference=—
4.66, 95% confidence interval [CI] —5.59 to —3.73). The
significant difference was observed from week 1.
Quetiapine treatment was associated with significant im-
provement of clinical global impression, quality of life,
sleep quality, anxiety and functioning. The conclusion
was that quetiapine monotherapy was effective for acute
bipolar depression and the prevention of mania/hypo-
mania switching. The most common adverse events were
extrapyramidal reactions, sedation, somnolence, dizzi-
ness, fatigue, constipation, dry mouth, increased appetite,
and weight gain. The evidence for the use of quetiapine
combined with mood stabilizers in children and adoles-
cents with acute bipolar depression was too small to sup-
port the clinical practice.44)

Quetiapine in Bipolar Maintenance

For a summary of the studies illustrated in this section
see Table 3.

BD is a highly recurrent condition with relapses that
could be depressive, manic or mixed in nature. There are
few approved treatments to prevent recurrences in BD;
one such option is quetiapine adjunctive to lithium or di-
valproex sodium for the maintenance treatment of BD. In
an analysis of two large randomized, placebo-controlled
trials the safety and efficacy of quetiapine combined with
lithium or divalproex for preventing mood events in pa-
tients with bipolar I disorder was determined. In this
pooled analysis, patients received open label quetiapine
(400-800 mg/day) plus lithium or divalproex to achieve at
least 12 weeks of clinical stability before being random-
ized to double-blind combination treatment with quetia-
pine (400-800 mg/day) or placebo plus lithium or dival-
proex for up to 104 weeks. The primary endpoint was time
to first mood event post randomization following open
stabilization.

The results of the analysis showed that of the 3,414 pa-
tients in the stabilization phase, 1,326 were randomized.

Table 3. Quetiapine freatment of the maintenance phase of bipolar disorder

Type of A'\ge of Oufcome measures
subjects (yr)

administration

Number of
Treatment
patients

Study
duration (wk)

Type of
study

Study

Time to first mood event

104 Quetiapine (400-800 mg/d)+lithium/valproate 1,326 Combination therapy >18
Placebo+lithium/valproate post-randomization

Pooled analysis of

Suppes et al., 2013*

2 RCTs

Time to recurrence of
any mood event

>18

Monotherapy

1,226

Quetiapine (300-800 mg/d)

Lithium (0.6-1.2 mEg/L)
Placebo

104

RCT

Weisler et al,, 201149

>18 Mood event recurrence

Monotherapy

584

Quetiapine (300-600 mg/d)

Placebo

52

RCT

Young et al., 2014™”

Time to first mood event

post-randomization

Combination therapy >18

445

Quetiapine (400-800 mg/d)+lithium/valproate

Placebo+lithium/valproate

104

RCT

Vieta et al., 2012*®

RCT, randomized, controlled ftrial.
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There were no differences in the risk of recurrence of
mood events, mania or depression between quetiapine
plus lithium or quetiapine plus divalproex. Among pa-
tients co-treated with placebo and lithium, the risk of re-
currence of a mania event was significantly higher than
among patients co-treated with placebo and divalproex. In
patients with an index episode of mania, placebo plus lith-
ium was associated with a significantly higher risk of re-
currence of a mania event than placebo plus divalproex.
Safety data were generally consistent with recognized
safety profiles. The study concluded that in patients with
bipolar I disorder previously stabilized on quetiapine and
lithium or divalproex, maintenance therapy with quetia-
pine significantly increased time to recurrence of a mood
event (mania or depression) versus placebo, regardless of
whether it was combined with lithium or divalproex.45)

A controlled study investigated the efficacy and safety
of quetiapine monotherapy as maintenance treatment in
bipolar I disorder compared with switching to placebo or
lithium. Patients aged =18 years with DSM-IV-diag-
nosed bipolar I disorder and a current or recent manic, de-
pressive, or mixed episode received open-label quetiapine
(300-800 mg/day) for 4 to 24 weeks. Patients achieving
stabilization were randomized to continue quetiapine or to
switch to placebo or lithium (0.6-1.2 mEq/L) for up to 104
weeks in a double-blind trial. Outcome measures included
times to recurrence of any mood event (primary outcome
measure), manic event, or depressive event. Safety assess-
ments included adverse events and laboratory values. The
study was terminated early after planned interim analysis
provided positive results. The study was conducted be-
tween March 2005 and July 2007.

Of the 2,438 patients starting open-label quetiapine,
1,226 (50.3%) were randomized to double-blind treat-
ment, including 1,172 (95.6%) in the intent-to-treat
population. Time to recurrence was significantly longer for
quetiapine versus placebo (hazard ratio [HR]=0.29; 95%
CI 0.23-0.38; p<0.0001) and for lithium versus placebo
(HR=0.46; 95% CI 0.36-0.59; p<0.0001). Quetiapine
and lithium significantly increased time to recurrence of
both manic events and depressive events compared with
placebo. Overall rates of adverse events were generally
similar between treatment groups, and safety findings for
quetiapine were consistent with its known profile. The
conclusion was that in patients stabilized during acute
quetiapine treatment, continuation of quetiapine sig-
nificantly increased time to recurrence of any mood event
compared with switching to placebo. Switching to lithium
was also more effective than placebo for the prevention of

manic and depressive events.*”

A recently published study examined the longer-term
efficacy of quetiapine monotherapy in bipolar depression
in a preplanned pooling of data from the EMBOLDEN I
AND II studies. Patients (n=584) with bipolar I or II dis-
order (most recent episode: depressed) who achieved re-
mission after 8 weeks of treatment with quetiapine (300 or
600 mg/day) were randomized to the same quetiapine
dose or placebo for 26-52 weeks or until mood event
recurrence. The risk for recurrence of a mood event was
significantly lower with quetiapine than placebo. Quetia-
pine was associated with a lower risk for recurrence of de-
pressive events but recurrence of manic/hypomanic
events was not significantly reduced. There was a lower
risk of recurrence of mood events in bipolar I and bipolar
II patients. Discontinuation rates were 4.3, 4.0 and 1.7%
for quetiapine 300 mg/day, 600 mg/day and placebo,
respectively. Safety data, including changes in lipid and
glucose parameters, were consistent with the recognized
profile of quetiapine. The conclusions were that the effi-
cacy of quetiapine monotherapy in bipolar depression was
maintained during continued treatment for 26-52 weeks.
Quetiapine treatment was generally well tolerated.””

Another study evaluated quetiapine in patients with bi-
polar I disorder with mixed symptoms. Data from 2 stud-
ies (D1447C00126, D1447C00127) were pooled and
mixed events analyzed separately. Patients received que-
tiapine (400-800 mg/day) plus lithium/divalproex to ach-
ieve at least 12 weeks of clinical stability, followed by
double-blind quetiapine (400-800 mg/day) or placebo
plus lithium/divalproex, for up to 104 weeks. Primary
endpoint was time to first mood event post-randomi-
zation. The total number of patients was 1,326, of whom
445 had a mixed episode at study entry, 219 received que-
tiapine plus lithium/divalproex, and 226 received placebo
plus lithium/divalproex. Mood events were reported by
fewer quetiapine-plus-lithium/divalproex than place-
bo-plus-lithium/divalproex-treated patients (21% vs.
54%), and included mixed (6.4% vs. 22.1%), pure manic
(5.0% vs. 13.3%), and pure depressed events (9.6% vs.
18.6%). HR for time to recurrence were longer for quetia-
pine plus lithium/divalproex than placebo plus lith-
ium/divalproex for all mood events. This post-hoc analy-
sis showed that in stable patients with bipolar I disorder,
quetiapine plus lithium/divalproex significantly increased
time to recurrence of mood events versus placebo in pa-
tients with mixed symptoms at study entry and time to oc-
currence of mixed-mood events in patients with any mood
episode at study entry.48)
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CONCLUSION

Quetiapine is a SGA which was first introduced for the
treatment of acute schizophrenia. Latter, on the basis of
double-blind, placebo-controlled trials it was found to be
an effective treatment for BD. The drug had valid efficacy
in manic, mixed and depressive exacerbations either as
monotherapy or as an adjunct to other mood stabilizers.
The same was true in the treatment of the maintenance
phase of BD. As such quetiapine was a unique psychother-
apeutic agent and was FDA approved for the treatment of
all phases of BD, becoming in recent years one of the most
widely prescribed drug for this disorder. As it carried the
burden of metabolic side-effects, measures needed to be
taken to guard against obesity, dyslipidemia and hyper-
glycemia; otherwise the drug was generally safe and well
tolerated.
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