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Quetiapine fumarate extended release (XR) has been approved for treatment of schizophrenia and bipolar
disorder. Quetiapine may have antidepressant effects through effects on 5-HT2A receptor, 5-HT1A receptor,
dopamine receptor, glutamate receptor and norepinephrine transporter. Recently, 7 large-scale randomized,
double-blind, placebo (2-studies with active comparator)-controlled clinical trials have demonstrated that
quetiapine XR has clinically meaningful efficacy as monotherapy and adjunct therapy to antidepressants for
the treatment of adult patients with major depressive disorder (MDD). In such clinical trials, quetiapine XR
was generally well tolerated, although weight gain and changes in metabolic parameters, consistent with the
known profile of quetiapine, were observed in some patients. As of December 2009, the United States Food
and Drug Administration has approved quetiapine XR for the adjunct treatment of MDD. From the data of
currently available clinical trials, this review provides an overview of the data and clinical implications for
quetiapine XR in the treatment of MDD to enhance clinicians understanding of the use of quetiapine XR in
the treatment of MDD.
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1. Introduction

Most currently marketed antidepressants target either or both the
serotonin and norepinephrine systems of the central nervous system
to ameliorate depressive symptoms (Stahl, 1998). However, only 40%
of patients with major depressive disorder (MDD) achieve remission
with initial treatment and show lower response and remission rates if
further treatment is needed (Rush et al., 2006). Remission is the
ultimate goal of antidepressant treatment, therefore inciting a need
for alternative treatment strategies. In this regard, the potential role of
atypical antipsychotics such as quetiapine in the treatment of MDD,
either as monotherapy or as augmentation therapy has been explored
based on preliminary studies in patients with MDD (Endicott et al.,
2008; Fleurence et al., 2009; Olver et al., 2008). Aripiprazole has
recently been approved as an augmentation therapy by the United
States Food and Drug Administration (FDA) for the treatment of MDD.

Atypical antipsychotics were initially introduced for treatment of
schizophrenia and related psychotic disorders. When compared with
first-generation antipsychotics, atypical antipsychotics possess a
lower liability to precipitate extrapyramidal symptoms (EPS) and
possibly tardive dyskinesia (Lieberman, 2006; Lieberman et al., 2005).

In addition to proven efficacy in schizophrenia, several atypical
antipsychotics have demonstrated efficacy in the treatment of mood
disorders (Cruz et al., 2009; Gao et al., 2008; Perlis, 2007). For
example, several recently published evidence-based guidelines
recommend atypical antipsychotics for the treatment of acute mania
and as antidepressant augmentation for treatment-resistant MDD
(Baune et al., 2007; Kennedy et al., 2001; Suppes et al., 2005).
Moreover, the FDA has approved quetiapine monotherapy for the
acute treatment of depressive episodes associated with bipolar
disorder and as maintenance treatment of bipolar disorder as an
adjunct to lithium or divalproex (U.S. Food and Drug Administration).

Several factors have provided the impetus for this review.
Marketing surveillance data indicate that quetiapine and other
atypical antipsychotics are prescribedmore frequently for depression,
anxiety, and sleep syndromes than for primary psychotic disorders
(Baune et al., 2007). Taken together, clinicians may portend further
usage of atypical antipsychotics for the treatment of mood symptoms,
in particular for depressive symptoms.

Quetiapine is an atypical antipsychotic agent widely used as a first-
line drug for the treatment of schizophrenia. Atypical agents are
characterized by the i) reduced incidence of EPS ii) lower propensity
to cause tardive dyskinesia with long-term use compared with typical
antipsychotics; and iii) are effective for both positive and negative
signs and symptoms of schizophrenia.

This paper reviews currently available literature to address data
from randomized, placebo-controlled clinical trials and to update the
understanding of clinicians for the role of quetiapine fumarate
extended release (quetiapine XR) in the treatment of MDD, by
which we may practically enhance the pharmacological options for
the treatment of patients with MDD needing further treatment.

We identified relevant studies through a PubMed literature search
with a combination of the following search terms: quetiapine,
placebo, quetiapine extended release, quetiapine XR, depression,
pharmacological treatment. The open-label treatment or case reports
were excluded in our search. In addition, relevant literature was
identified through the references from retrieved articles. The clinical
trial reports from the manufacturer were also identified in the
company's clinical trial center (AstraZeneca Pharmaceuticals). Then
we thoroughly reviewed major findings from the scanned literatures
and eventually synthesized them providing a summary, interpreta-
tion, and future direction.

2. Rationale for using quetiapine XR for MDD

Quetiapine enhances central serotonergic neurotransmission
through its high affinity for serotonergic receptors (i.e., 5-HT2A receptor
antagonism). In particular, 5-HT1A receptor modulation (partial agon-
ism) may also be salient to quetiapine's antidepressant efficacy
(Figueroa et al., 2009) and the partial agonistic activity at the 5-HT1A
receptor has been known to be prominent in the prefrontal cortex
(Ichikawa et al., 2002), which results in an increased extracellular
dopamine release in the prefrontal cortex (Yatham et al., 2005). The
enhancement effect of quetiapine on dopamine neurotransmission is
most likely explained by its antagonism of 5-HT2A and partial agonistic
activity at 5-HT1A (Ichikawa et al., 2001). The increase of dopamine D3

receptor mRNA expression is associated with chronic treatment effects
of antidepressants and electroconvulsive treatment (Lammers et al.,
2000), thereby D3 receptor modulation of quetiapine may also be a
criticalmediator of its antidepressant effect (Stephenson et al., 2000). In
addition to its affinity for D2 and 5HT2 receptors, norquetiapine (the
major active human metabolite of quetiapine) is also a potent inhibitor
of the norepinephrine transporter (NET). PET imaging in non-human
primates has demonstrated quetiapine and norquetiapine occupancy at
D2, 5HT2A, and norquetiapine occupancy at theNET at clinically relevant
plasma levels (Nyberg et al., 2007). The clinical relevance of these
findings has been supported by PET studies demonstrating NET
occupancybynorquetiapine inhumans. Evidence frompharmacological
and PET studies therefore indicates that moderate D2 affinity and low-
potencyD2 antagonism, combinedwith high-affinityNET inhibition and
5-HT2A antagonism, may be key characteristics that contribute to the
antipsychotic and antidepressant properties of quetiapine (Jensen et al.,
2008).

Animal studies have found that quetiapine administration was
associated with enhancing the extracellular concentration of noradren-
aline as well as dopamine in the rat cerebral cortex (Pira et al., 2004;
Tarazi et al., 2000). It is hypothesized that this effect is due to the high
affinity of quetiapine for the α2-adrenergic receptor (Pira et al., 2004).
Emerging evidence indicates that its principal active, human plasma
metabolite, norquetiapinehas ahighaffinity for, and is apotent inhibitor
of, the noradrenaline transporter (NET, Ki=35 nM).

Another hypothesis is that quetiapine is supposed to alter glutamate
receptor activity and thus restore normal glutamatergic neurotrans-
mission and reduce the chances of excitotoxicity (Tascedda et al., 1999).

The involvement of quetiapine with inflammatory cytokines
(Altschuler and Kast, 2005; Licinio and Wong, 1999; Schiepers et al.,
2005), cytoprotection molecules (Rush et al., 1996), or antioxidation
process (Xu et al., 2008) may also contribute to improvement of
depressive symptoms since they are considered to be associated with
the development of depressive symptoms (Miller et al., 2009;
Musselman et al., 2003).

Quetiapine treatment is also associated with a decrease in plasma
adrenocorticotropic hormone concentration and normalization of
HPA-axis dynamics (de Borja Goncalves Guerra et al., 2005).

3. Clinical trial data for use of quetiapine in MDD

There have been 7 quetiapine XR clinical trials for the treatment of
adult patients with MDD. These trials are all randomized, placebo-
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controlled, double-blind studies (RCTs) with quetiapine XR either as
an adjunct therapy or as monotherapy [except for open-label
extension study (AstraZeneca Pharmaceuticals D1448C00005)], of
which four studies have been published (Bauer et al., 2009; Cutler
et al., 2009; El-Khalali et al., 2010; Weisler et al., 2009) The other
studies remain as data on file of the manufacturer (AstraZeneca
Pharmaceuticals D1448C00003; AstraZeneca Pharmaceuticals I.
D1448C00004; AstraZeneca Pharmaceuticals D1448C00005). As for
the short-term RCTs(AstraZeneca Pharmaceuticals D1448C00003;
AstraZeneca Pharmaceuticals D1448C00004; Bauer et al., 2009; Cutler
et al., 2009; El-Khalali et al., 2010; Weisler et al., 2009), 3055 patients
were randomized and 1773 (58.0%) completed the study, and 1854
patients participated and 776 were randomized in the 52-week long-
term study (AstraZeneca Pharmaceuticals D1448C00005). Table 1
represents patients' disposition and characteristics of the 7 studies.

In these RCTs, the primary outcome measures were the mean
changes in total score of Montgomery–Åsberg Depression Rating Scale
(MADRS) total score for short-term trials and the time to depression
relapse (defined as a depressive event) in the long-term study.
Principal secondary assessments included the Hamilton Depression
Rating Scale-17 item (HAM-D-17) and the Hamilton Anxiety Rating
Scale (HAM-A), Quality of Life Enjoyment Satisfaction-Questionnaire
(Q-LES-Q), Clinical Global Impression-Severity of illness (CGI-S), CGI-I,
and adverse events (AEs). Response was defined as showing a ≥50%
reduction in MADRS total score from baseline to end of treatment
and remission was defined as a MADRS total score ≤8 at the end of
treatment.

3.1. Primary endpoint

3.1.1. Short-term study

3.1.1.1. Monotherapy studies. In the Weisler et al. (D1448C00001)
8-week, multicenter RCT evaluating the efficacy of quetiapine XR (50,
150, and 300 mg/day) asmonotherapy in the treatment of patientswith
MDD, it was observed that each dose of quetiapine XR significantly
reduced themeanMADRS total score comparedwithplacebo, showinga
Table 1
The patients' disposition in the 7 randomized, placebo-controlled clinical trials of quetiapin

Study ID/design Drugs Randomiz
(n)

D1448C00001 (Weisler et al., 2009)/8-week
(6-week randomized-phase; 2-week, DTTP),
r, db, and fixed-dose monotherapy

PBO 184
QTP 50 mg/day 182
QTP 150 mg/day 178
QTP 300 mg/day 179

D1448C00002 (Cutler et al., 2009)/8-week
(6-week randomized-phase; 2-week DTTP),
r, db, ac, and fixed-dose monotherapy

PBO 157
DLX 60 mg/day 151
QTP 150 mg/day 152
QTP 300 mg/day 152

D1448C00003 (AstraZeneca Pharmaceuticals)/8-week
(6-week randomized-phase; 2-week DTTP),
r, db, and flexible-dose monotherapy

PBO 156
QTP 150–300 mg/day 154

D1448C00004 (AstraZeneca Pharmaceuticals)/8-week
(6-week randomized-phase; 2-week,DTTP),
r, db, ac, and flexible-dose monotherapy

PBO 157
ECTP 10–20 mg/day 157
QTP 50-300 mg/day 157

D1448C0006 (El-Khalali et al., 2010)/8-week
(6-week randomized-phase; 2-week drug- DTTP),
r, db, and fixed-dose add-on therapy

PBO 148
QTP 150 mg/day 148
QTP 300 mg/day 150

D1448C00007 (Bauer et al., 2009)/6-week,
r, db, and fixed-dose add-on therapy

PBO 163
QTP 150 mg/day 167
QTP 300 mg/day 163

D1448C00005 (AstraZeneca Pharmaceuticals)/open-label
(OL) run- in phase for 8 weeks, OL stabilization phase
for 12 weeks and r phase for 52 weeks

N OL safe
PBO NA
QTP 50–300 mg/day 1854

Data represent a number.
Abbreviations: PBO, placebo; QTP, quetiapine; DLX, duloxetine; ECTP, escitalopram; ITT, in
blind; and ac, active comparator.
magnitude of treatment difference of 2.5, 3.4, and 3.1, respectively
(Weisler et al., 2009). In addition, given the p-values, all quetiapine
XR-treatment groups separated from placebo in the MADRS total score
byDay4(p-values relative toplacebo: 0.006 forquetiapineXR50 mg/day,
b0.001 for quetiapine XR 150 mg/day, and b0.001 for quetiapine XR
300 mg/day). The significant and greater changes in the MADRS total
scores for quetiapine XR over placebo were also replicated in the Cutler
et al. (D1448C00002) 8 week, monotherapy RCT as well (Cutler et al.,
2009). In this study, quetiapine XR 150 mg/day (49.7% decreases than
baseline) and 300 mg/day (50.8% decreases than baseline), and dulox-
etine (48% decreases than baseline) significantly reduced mean MADRS
total score versus placebo (37% decreases than baseline). A significant
reduction was also seen at Week 1 with quetiapine XR 150 mg/day and
300 mg/day versus placebo, while it was not observedwith duloxetine. A
further 8-week RCT study of quetiapine XR with flexible dose has also
demonstrated superior efficacy over placebo (AstraZeneca Pharmaceu-
ticals D1448C00003). The quetiapine XR-treated group showed signifi-
cantly greater improvement in the MADRS total scores at week 1 of
treatment (the mean difference from placebo in change from random-
ization was−1.9, p=0.01), and such improvements were retained until
the end of treatment (magnitude of treatment difference was 3.4 in the
mean change in MADRS total scores between the two groups during the
study). In the study of D1448C00004, an 8-week, short-term mono-
therapy study of quetiapine XR including active comparator (escitalo-
pram) (AstraZeneca Pharmaceuticals D1448C00004), contrary to
the previous short-term studies, quetiapine XR with flexible dose
(50–300 mg/day) failed to separate from placebo in the mean change
in MADRS total scores from baseline to end of treatment, although
quetiapine XR showed numerically greater improvements over placebo.
The active comparator escitalopram also failed to separate from placebo
making this a failed study overall. In this study, the separation between
quetiapine XR and placebo in the MADRS total score was observed by
Week 2 (the mean change from randomization, quetiapine XR vs
placebo=−2.3, p=0.011) and was maintained until Week 4 (−2.8,
p=0.005). Separation fromplacebowas also demonstrated byWeek 4 in
the escitalopram-treatment group (the mean change from randomiza-
tion, escitalopram vs placebo=−2.3, p=0.021); however, superiority of
e XR.

ed Safety
(n)

ITT
(n)

Discontinuation
(n)

Completed (n)
(randomized
treatment)

Completed (n)
(complete
treatment
period)

181 178 50 134 95
181 178 48 134 103
176 168 55 123 89
179 176 59 120 85
157 152 33 124 100
149 141 46 105 71
152 147 52 100 73
152 147 39 113 92
155 152 45 111 78
152 147 46 108 81

155 153 40 117 73
156 152 39 118 69
157 154 50 107 81
148 143 23 125 99
148 143 34 114 92
149 146 45 105 68
161 160 18 NA 145
167 166 21 NA 146
163 161 30 NA 133

ty N randomized safety ITT n N PP
385 384 290
391 387 303

tent-to-treat; DTTP, drug-discontinuation/tapering phase; r, randomized; db, double-
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escitalopram over placebo was not demonstrated at any other timepoint
or at the end of treatment.

3.1.1.2. Adjunct therapy studies. Two RCTs (Bauer et al., 2009; El-
Khalali et al., 2010) of adjunct quetiapine XR in patients with MDD
with an inadequate response to ≥1 antidepressant have been
conducted, both of which have been published. In the first adjunct
RCT (El-Khalali et al., 2010), quetiapine XR 150 mg/day showed a
numerically higher reduction in the MADRS total score compared
with placebo, but failed to find a statistical difference, while
quetiapine XR 300 mg/day demonstrated a statistically significant
superiority to placebo during the study (pb0.01). However, the mean
change in MADRS total score from baseline in the quetiapine XR
150 mg/day treatment group was superior to placebo at Week 1
(−9.1 vs −6.0, pb0.001) as well as seen also in the quetiapine XR
300 mg/day group (−8.20 vs −6.0, p=0.002). Although, in the first
adjunct quetiapine XR RCT (El-Khalali et al., 2010), quetiapine XR
150 mg/day failed to show an efficacy over placebo, the second
adjunct quetiapine XR study clearly demonstrated superior efficacy
over placebo (43.3% decrease) at doses of 150 mg/day (53.4%
decrease) and 300 mg/day (52.6% decrease) as measured by the
mean change in the MADRS total score from baseline to the end of
treatment (Bauer et al., 2009). In addition, a separation from placebo
in MADRS total score started at Week 1 (pb0.001) and was main-
tained throughout the study period. Table 2 summarizes the efficacy
findings of the individual studies.

3.1.2. Long-term study
A 52-week, open-label extension study of quetiapine XR was

conducted, in which 1854 patients received quetiapine XR during
the 12-week open-label stabilization phase of the study and 776
patients were randomized to receive either quetiapine XR (n=391)
or placebo (n=385) for up to 52 weeks (AstraZeneca Pharmaceuticals
D1448C00005). Quetiapine XRwas found to be significantly superior to
placebo in maintaining improvement of depression symptoms during
the study, as demonstrated by the number of subjects who relapsed
(132 [34.4%] vs 55 [14.2%], pb0.001; hazard ratio=0.34 [95% con-
fidence interval=0.25–0.46]).

3.2. Secondary endpoints

3.2.1. Response and remission rates
Response rates (defined as a ≥50% improvement in MADRS total

score) from the short-term monotherapy RCTs with flexible-dose
quetiapine XR (50–300 mg/day) and two adjunct therapy RCTs (fixed
dose of quetiapine XR 150 mg/day) failed to show significant
differences compared with placebo. As for remission (defined as a
MADRS total score ≤8), the results are more discouraging than the
response rates. In monotherapy RCTs, the two flexible-dose RCTs
(50–300 mg/day and 150–300 mg/day), one fixed-dose RCT (50, 150,
or 300 mg/day) and the other fixed-dose RCT (150 mg/day-treated
group but not the 300 mg/day-treated group) failed to demonstrate a
superiority over placebo in terms of the proportion of patients who
achieved remission. The two-fixed dose, adjunct therapy studies
(150 mg/day and 300 mg/day) failed to show superiority over placebo
in remission rates; in one study quetiapine XR 150 mg/day failed,
while in the other study quetiapine XR 300 mg/day failed. Table 2
shows all the response and remission rates from the 6 short-term
studies. Number-needed-to treat (NNT) is also calculated from the
studies and presented in Table 2.

3.3. Other secondary endpoints

3.3.1. Monotherapy studies
Overall results from the secondary outcome variables in the short-

term monotherapy RCTs have supported the primary endpoint.
However, quality of life measure was not changed after treatment
with quetiapine XR.

3.4. Adjunct therapy studies

The findings from the secondary outcome variables in the short-
term adjunct quetiapine XR RCTs (Bauer et al., 2009; El-Khalali et al.,
2010) showed a similar trend toward superiority of quetiapine XR
over placebo treatment as seen in primary endpoint analyses.

However, a change in HAM-D-17 and CGI-S total scores gave
inconsistent results which may possibly be a result of potential
differences in baseline characteristics across the studies or an
inadequate sensitivity of such rating scales to detect differences
between the drug and placebo. Finally, quetiapine XR failed to show a
significantly greater reduction in the Q-LES-Q total score from
baseline to end of treatment compared with the placebo-treated
group. Aforementioned issues need to be addressed in future studies.

4. Safety and tolerability of quetiapine XR in MDD

It has been shown in clinical trials that quetiapineXRasmonotherapy
or adjunct therapy was found to be generally well tolerated in the
treatment of MDD. Quetiapine XR at doses of 50 mg/day, 150 mg/day,
and300mg/daywere generallywell tolerated, and the overall incidence
of adverse events (AEs) showed a trend toward higher proportion in the
quetiapine XR-treatment groups in a dose-dependentmanner. Themost
common AEs were dry mouth, sedation, headache and somnolence
across all the studies. Most AEs were mild to moderate in all treatment
groups. Serious AEs (SAEs) were infrequent in all treatment groups.

This favorable safety and tolerability profile of quetiapine XR in
patients with MDD was also replicated in the long-term 52-week
study (AstraZeneca Pharmaceuticals D1448C00005). The proportion
of patients who had reported AEs and overall AE rates reported in the
individual study are presented in Tables 3–5.

In the first RCT (Weisler et al., 2009), patients who received
quetiapine XR 50 (n=178), 150 (n=168), and 300 mg/day (n=176)
experienced ameanweight change of +0.6 kg, +0.9 kg, and+1.0 kg,
respectively, while patients in the placebo group (n=178) experi-
enced a mean weight change of +0.6 kg. The proportion of patients
experiencing≥7% increase in weight was 0.6%, 3.6%, 4.5%, and 1.1% for
50, 150, 300 mg/day quetiapine XR, and placebo, respectively. These
small increases in weight were similar across the studies. Overall,
weight increase with quetiapine XR was double in comparison with
placebo.

The most common AEs potentially related to EPS were akathisia,
restlessness, extrapyramidal disorder, and tremor. Overall, the
assessment of parkinsonian and akathisia symptoms as assessed by
Simpson–Angus Scale total scores and Barnes Akathisia Rating Scale
global assessment scores indicated that quetiapine XR treatment was
similar to placebo across the studies, and an improvement or no
worsening in symptoms was noted in most patients in all active
treatment groups at the end of treatment. In addition, these AEs were
not higher with quetiapine XR than duloxetine (Cutler et al., 2009) or
escitalopram (AstraZeneca Pharmaceuticals D1448C00004) which
were used as active comparators.

A small increase in mean pulse rate, confirmed by electrocardio-
graphicmeasurement of heart rate, was observed in the quetiapine XR
groups across the studies, although they were considered clinically
meaningless.

The common AEs frequently experienced in the short-term RCTs
and open-label phase of the 52-week study were dry mouth, sedation
and somnolence, however, these AEs were observed significantly less
during the randomized phase of the 52-week study. For instance, only
3.6% (14/391) and 3.8% (15/391) of patients experienced dry mouth
and somnolence, respectively. No major differences were observed in
mean changes formost laboratory parameters between the quetiapine



Table 2
The response and remission rates defined by a Montgomery–Åsberg Depression Rating Scale (MADRS) total score and number-needed-to treat (NNT) in the 6 short-term
randomized, placebo-controlled clinical trials of quetiapine XR.

Study ID/design Drugs MADRS change Response (%) Remission (%) NNT (response/
remission)

D1448C00001 (Weisler et al., 2009)/8-week
(6-week randomized-phase; 2-week DTTP),
r, db, and fixed dose

PBO −11.1 30.3 18.5
QTP 50 mg/day −13.6⁎ 42.7⁎⁎ 25.8 8/14
QTP 150 mg/day −14.5⁎⁎ 51.2⁎⁎⁎ 20.8 5/43
QTP 300 mg/day −14.2⁎⁎ 44.9⁎⁎⁎ 26.1 7/13

D1448C00002 (Cutler et al., 2009)/8-week
(6-week randomized-phase; 2-week DTTP),
r, db, ac, and fixed dose

PBO −11.2 36.2 20.4
DLX 60 mg/day −14.6⁎⁎⁎ 49.6⁎ 31.9⁎ 7/9
QTP 150 mg/day −14.8⁎⁎⁎ 54.4⁎⁎ 26.5 5/16
QTP 300 mg/day −15.3⁎⁎⁎ 55.1⁎⁎⁎ 32.0⁎ 5/9

D1448C00003 (AstraZeneca Pharaceuticals)/8-week
(6-week randomized-phase; 2-week DTTP),
r, db, and flexible dose

PBO −13.1 48.0 25.0
QTP 150–300 mg/day −16.5⁎⁎ 61.9⁎ 34.7† 7/10

D1448C00004 (AstraZeneca Pharmaceuticals)/8-week
(6-week randomized-phase; 2-week DTTP),
r, db, ac, and flexible dose

Total
PBO −15.6 51.0 35.3
ECTP 10–20 mg/day −16.7 59.9 40.8 11/18
QTP 50–300 mg/day −17.2 60.4 35.7 11/250

D1448C00006 (El-Khalali et al., 2010)/8-week
(6-week randomized-phase; 2-week DTTP),
r, db, and fixed dose

PBO −11.7 46.2 24.5
QTP 150 mg/day −13.6 51.7 35.0 18/10
QTP 300 mg/day −14.7⁎⁎ 58.9⁎ 42.5⁎⁎ 8/6

D1448C00007 (Bauer et al., 2009)/6-week,
r, db, and fixed dose

PBO −12.2 46.3 23.8
QTP 150 mg/day −15.3⁎⁎ 55.4 36.1⁎ 11/8
QTP 300 mg/day −14.9⁎⁎ 57.8⁎ 31.1 9/14

Data represent a number if not specified. p-values are all versus placebo.
Abbreviations: PBO, placebo; QTP, quetiapine; DLX, duloxetine; ECTP, escitalopram; DTTP, drug-discontinuation/tapering phase r, randomized; db, double-blind; and ac, active
comparator.

* pb0.05.
** pb0.01.
*** pb0.001.
† p=0.052 vs. PBO.
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XR and placebo groups. The mean weight increase was +1.9 kg at the
end of treatment. Although, increases in glucose and triglycerides level
were higher in the quetiapine XR group than in the placebo group, they
were in a similar range in comparison with those seen in short-term
RCTs.

The most notable changes in clinical chemistry parameters involved
glucose and triglyceride. In fact, the mean increase in glucose level was
3.4 mg/dL (150 mg/day) and 4.6 mg/dL (300 mg/day), while 1.6 mg/dL
and 1.3 mg/dL for duloxetine and placebo, respectively (Cutler et al.,
2009). Themean increases in triglycerideswere10 mg/dLand17.6 mg/dL
Table 3
Patients who had an adverse event (AE) in the RCTs of quetiapine XR for treatment of majo

Study ID/design Drugs

D1448C00001 (Weisler et al., 2009) PBO
QTP 50 mg/day
QTP 150 mg/day
QTP 300 mg/day

D1448C00002 (Cutler et al., 2009) PBO
DLX 60 mg/day
QTP 150 mg/day
QTP 300 mg/day

D1448C00003 (AstraZeneca Pharmaceuticals D1448C00003) PBO
QTP 150–300 mg/day

D1448C00004 (AstraZeneca Pharmaceuticals I. D1448C00004) PBO
ECTP 10–20 mg/day
QTP 50–300 mg/day

D1448C00006 (El-Khalali et al., 2010) PBO
QTP 150 mg/day
QTP 300 mg/day

D1448C00007 (Bauer et al., 2009) PBO
QTP 150 v
QTP 300 mg/day

D1448C00005 (AstraZeneca Pharmaceuticals D1448C00005)
PBO
QTP 50–300 mg/day

Data represent number (%).
for quetiapine XR 150 mg/day and quetiapine XR 300 mg/day, respec-
tively, while 10.2 mg/dL and 3.9 mg/dL for duloxetine and placebo,
respectively (Cutler et al., 2009). These findings were similar across the
studies. Hence clinicians need to be aware of the potential changes in
these metabolic parameters when treating patients with MDD with
quetiapine XR.

In summary, based on these findings, the most commonly
reported AEs for quetiapine XR in the treatment of MDD were dry
mouth, sedation, and somnolence. The most common AEs reported
for duloxetine in these studies were nausea, dry mouth and
r depressive disorder (MDD).

Safety (n) Any AEs Drug-related AEs AEs leading to
discontinuation

181 126 (69.6) 86 (47.5) 14 (7.7)
181 144 (79.6) 123 (68.0) 16 (8.8)
176 150 (85.2) 132 (75.0) 26 (14.8)
179 158 (88.3) 141 (78.8) 33 (18.4)
157 114 (72.6) 78 (49.7) 9 (5.7)
149 131 (87.9) 112 (75.2) 27 (18.1)
152 137 (90.1) 124 (81.6) 33 (21.7)
152 139 (91.4) 125 (82.2) 23 (15.1)
155 96 (61.9) 44 (28.4) 4 (2.6)
152 125 (82.2) 101 (66.4) 15 (9.9)
155 114 (73.5) 81 (52.3) 7 (4.5)
156 127 (81.4) 106 (67.9) 11 (7.1)
157 136 (86.6) 125 (79.6) 25 (15.9)
148 99 (66.9) 52 (35.1) 0
148 122 (82.4) 105 (70.9) 17 (11.5)
149 130 (87.2) 111 (74.5) 29 (19.5)
161 87 (54.0) 40 (24.8) 6 (3.7)
167 109 (65.3) 83 (49.7) 11 (6.6)
163 122 (74.8) 107 (65.6) 19 (11.7)
N, randomized safety
385 233 (60.5) 109 (28.3) 20 (5.2)
391 246 (62.9) 129 (33.0) 25 (6.4)



Table 4
Adverse events (AEs, N 5% in any treatment groups across studies) in the monotherapy RCTs of quetiapine XR for treatment of major depressive disorder (MDD).

D1448C00001 (Weisler et al., 2009) D1448C00002 (Cutler et al., 2009) D1448C00003
(AstraZeneca
Pharmaceuticals
D1448C00003)

D1448C00004 (AstraZeneca
Pharmaceuticals D1448C00004)

PBO QTP 50 QTP 150 QTP 300 PBO QTP 150 QTP 300 DLX PBO QTP PBO QTP ESC

Dry mouth 16 (8.8) 40 (22.1) 66 (37.5) 74 (41.3) 14 (8.9) 51 (33.6) 59 (38.8) 31 (20.8) 10 (6.5) 51 (33.6) 13 (8.4) 60 (38.2) 22 (14.1)
Sedation 11 (6.1) 49 (27.1) 63 (35.8) 55 (30.7) 9 (5.7) 59 (38.8) 57 (37.5) 24 (16.1) 4 (2.6) 35 (23.0) 5 (3.2) 17 (10.8) 8 (5.1)
Somnolence 20 (11.0) 33 (18.2) 35 (19.9) 52 (29.1) 11 (7.0) 37 (24.3) 42 (27.6) 20 (13.4) 8 (5.2) 31 (20.4) 6 (3.9) 56 (35.7) 13 (8.3)
Headache 27 (14.9) 22 (12.2) 24 (13.6) 26 (14.5) 20 (12.7) 21 (13.8) 19 (12.5) 32 (21.5) 16 (10.3) 22 (14.5) 49 (31.6) 41 (26.1) 49 (31.4)
Dizziness 10 (5.5) 16 (8.8) 19 (10.8) 19 (10.6) 18 (11.5) 24 (15.8) 30 (19.7) 31 (20.8) 6 (3.9) 13 (8.6) 22 (14.2) 53 (33.8) 29 (18.6)
Nausea 11 (6.1) 14 (7.7) 15 (8.5) 16 (8.9) 16 (10.2) 25 (16.4) 14 (9.2) 56 (37.6) 11 (7.1) 10 (6.6) 30 (19.4) 34 (21.7) 47 (30.1)
Insomnia 14 (7.7) 9 (5.0) 12 (6.8) 12 (6.7) 13 (8.3) 11 (7.2) 5 (3.3) 24 (16.1) 4 (2.6) 14 (9.2) 22 (14.2) 22 (14.0) 23 (14.7)
Diarrhea 16 (8.8) 12 (6.6) 11 (6.3) 6 (3.4) 14 (8.9) 11 (7.2) 8 (5.3) 19 (12.8) 6 (3.9) 10 (6.6) 11 (7.1) 19 (12.1) 19 (12.2)
Constipation 5 (2.8) 13 (7.2) 15 (8.5) 16 (8.9) 10 (6.4) 9 (5.9) 14 (9.2) 17 (11.4) 2 (1.3) 9 (5.9) 7 (4.5) 20 (12.7) 13 (8.3)
Nasopharyngitis 5 (2.8) 3 (1.7) 6 (3.4) 2 (1.1) 6 (3.8) 7 (4.6) 7 (4.6) 2 (1.3) 11 (7.1) 4 (2.6) 9 (5.8) 2 (1.3) 7 (4.5)
Increased appetite 7 (3.9) 8 (4.4) 9 (5.1) 8 (4.5) 3 (1.9) 9 (5.9) 6 (3.9) 3 (2.0) 2 (1.3) 10 (6.6) 6 (3.9) 11 (7.0) 3 (1.9)
Irritability 7 (3.9) 11 (6.1) 10 (5.7) 6 (3.4) 7 (4.5) 4 (2.6) 10 (6.6) 2 (1.3) 2 (1.3) 6 (3.9) 8 (5.2) 9 (5.7) 8 (5.1)
Fatigue 8 (4.4) 11 (6.1) 14 (8.0) 11 (6.1) 1 (0.6) 4 (2.6) 10 (6.6) 11 (7.4) 0 11 (7.2) 8 (5.2) 19 (12.1) 14 (9.0)
Dyspepsia 5 (2.8) 4 (2.2) 10 (5.7) 5 (2.8) 5 (3.2) 6 (3.9) 8 (5.3) 8 (5.4) 2 (1.3) 4 (2.6) 9 (5.8) 12 (7.6) 5 (3.2)
Myalgia 3 (1.7) 8 (4.4) 13 (7.4) 4 (2.2) 3 (1.9) 5 (3.3) 5 (3.3) 3 (2.0) 1 (0.6) 3 (2.0) 6 (3.9) 11 (7.0) 12 (7.7)
Vomiting 4 (2.2) 3 (1.7) 4 (2.3) 12 (6.7) 3 (1.9) 10 (6.6) 4 (2.6) 7 (4.7) 4 (2.6) 8 (5.3) 3 (1.9) 9 (5.7) 6 (3.8)
Back pain 4 (2.2) 3 (1.7) 10 (5.7) 9 (5.0) 3 (1.9) 7 (4.6) 6 (3.9) 6 (4.0) 2 (1.3) 3 (2.0) 2 (1.3) 0 3. (1.9)
Hyperhidrosis 2 (1.1) 0 2 (1.1) 2 (1.1) 1 (0.6) 0 1 (0.7) 11 (7.4) 0 1 (0.7) 9 (5.8) 8 (5.1) 12 (7.7)
Vision blurred 2 (1.1) 3 (1.7) 3 (1.7) 8 (4.5) 3 (1.9) 8 (5.3) 8 (5.3) 4 (2.7) 0 5 (3.3) 5 (3.2) 6 (3.8) 4 (2.6)
Abnormal dreams 7 (3.9) 3 (1.7) 4 (2.3) 3 (1.7) 3 (1.9) 10 (6.6) 5 (3.3) 5 (3.4) 1 (0.6) 1 (0.7) 0 0 2 (1.3)
Pollakiuria 4 (2.2) 2 (1.1) 3 (1.7) 0 2 (1.3) 5 (3.3) 3 (2.0) 8 (5.4) 0 2 (1.3) 6 (3.9) 1 (0.6) 0
Tremor 3 (1.7) 5 (2.8) 3 (1.7) 3 (1.7) 2 (1.3) 2 (1.3) 3 (2.0) 8 (5.4) 0 0 2 (1.3) 4 (2.5) 6 (3.8)
Decreased appetite 1 (0.6) 3 (1.7) 3 (1.7) 3 (1.7) 1 (0.6) 5 (3.3) 1 (0.7) 8 (5.4) 0 2 (1.3) 3 (1.9) 4 (2.5) 5 (3.2)
Nasal congestion 2 (1.1) 1 (0.6) 3 (1.7) 3 (1.7) 4 (2.5) 2 (1.3) 7 (4.6) 1 (0.7) 3 (1.9) 9 (5.9) 1 (0.6) 4 (2.5) 0
Arthralgia 5 (2.8) 3 (1.7) 5 (2.8) 5 (2.8) 3 (1.9) 4 (2.6) 4 (2.6) 0 4 (2.6) 9 (5.9) 5 (3.2) 8 (5.1) 1 (0.6)
Influenza 2 (1.1) 3 (1.7) 3 (1.7) 2 (1.1) 2 (1.3) 1 (0.7) 1 (0.7) 3 (2.0) 1 (0.6) 2 (1.3) 4 (2.6) 8 (5.1) 3 (1.9)
Palpitations 4 (2.2) 2 (1.1) 3 (1.7) 1 (0.6) 3 (1.9) 2 (1.3) 6 (3.9) 2 (1.3) 2 (1.3) 0 6 (3.9) 6 (3.8) 8 (5.1)
Anxiety 1 (0.6) 2 (1.1) 2 (1.1) 3 (1.7) 7 (4.5) 4 (2.6) 6 (3.9) 5 (3.4) 3 (1.9) 3 (2.0) 4 (2.6) 12 (7.6) 7 (4.5)
Abdominal pain upper 1 (0.6) 1 (0.6) 0 1 (0.6) 4 (2.5) 1 (0.7) 2 (1.3) 5 (3.4) 0 4 (2.6) 6 (3.9) 9 (5.7) 5 (3.2)
Hypersomnia 0 1 ( 0.6) 4 ( 2.3) 1 ( 0.6) 0 1 (0.7) 2 (1.3) 0 0 0 1 (0.6) 9 (5.7) 2 (1.3)

Data represent number (%).
Abbreviations: PBO, placebo; QTP, quetiapine XR.
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headache whilst those reported for escitalopram were headache,
nausea and dizziness. Glucose and lipid levels were higher with
quetiapine XR than duloxetine, escitalopram, and placebo. Howev-
er, EPS-related AEs were comparable with active comparators and
placebo. Interestingly, currently available findings have suggested
that the incidences of AEs were not dose related, for quetiapine XR
150 mg/day and 300 mg/day. These favorable safety and tolerability
profile of quetiapine XR may be maintained in long-term treat-
ment as seen in the 52-week study. The pattern of common AEs
observed with quetiapine XR generally conformed to that which
Table 5
Adverse events (AEs, N5% in any treatment groups across studies) in the adjunct RCTs of q

D1448C00006 (El-Khalali et al., 2010)

PBO QTP 150 Q

Dry mouth 13 (8.8) 52 (35.1) 66
Sedation 6 (4.1) 25 (16.9) 33
Somnolence 6 (4.1) 43 (29.1) 43
Headache 20 (13.5) 21 (14.2) 11
Dizziness 8 (5.4) 17 (11.5) 21
Nausea 12 (8.1) 13 (8.8) 15
Insomnia 10 (6.8) 16 (10.8) 12
Diarrhea 10 (6.8) 10 (6.8) 10
Constipation 5 (3.4) 11 (7.4) 16
Nasopharyngitis 2 (1.4) 5 (3.4) 4
Increased appetite 8 (5.4) 8 (5.4) 10
Irritability 9 (6.1) 9 (6.1) 5
Fatigue 7 (4.7) 23 (15.5) 10

Data represent number (%).
Abbreviations: PBO, placebo; and QTP, quetiapine XR.
was anticipated based on the known pharmacological profile of
quetiapine XR.

5. Clinical implications for the use of quetiapine XR for MDD

5.1. Faster treatment response onset

Evidence indicates that approximately 50% of antidepressant
responders at 8 weeks were found to show a response by Week 2
and over 75% started to respond by Week 4 (Nierenberg et al., 1995).
uetiapine XR for treatment of major depressive disorder (MDD).

Bauer et al., 2009

TP 300 PBO QTP 150 QTP 300

(44.3) 11 (6.8) 34 (20.4) 58 (35.6)
(22.1) 7 (4.3) 16 (9.6) 21 (12.9)
(28.9) 5 (3.1) 28 (16.8) 38 (23.3)
(7.4) 16 (9.9) 15 (9.0) 13 (8.0)
(14.1) 12 (7.5) 19 (11.4) 15 (9.2)
(10.1) 10 (6.2) 9 (5.4) 9 (5.5)
(8.1) 7 (4.3) 3 (1.8) 2 (1.2)
(6.7) 3 (1.9) 1 (0.6) 0
(10.7) 6 (3.7) 7 (4.2) 17(10.4)
(2.7) 10 (6.2) 5 (3.0) 5 (3.1)
(6.7) 0 1 (0.6) 4 (2.5)
(3.4) 0 3 (1.8) 0
(6.7) 5 (3.1) 22 (13.2) 24 (14.7)
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Meanwhile, delayed onset of antidepressant response is related to
poor clinical outcomes resulting in significant poor adherence and
subsequent relapse and recurrence. In addition, previously published
research (Nierenberg et al., 1995; Papakostas et al., 2007) report
similar findings i.e., non-response within the first 2 weeks of treatment
predicted poorer 8-week outcomes. In this regard, quetiapine XR
monotherapy demonstrated its efficacy as early as Day 4 across the dose
range (50 mg/day, 150 mg/day, and 300 mg/day) (Weisler et al., 2009).
Other monotherapy RCTs have also replicated the earlier effect of
quetiapine XR as early as Week 1 or Week 2 (Cutler et al., 2009). In
addition, adjunct quetiapine XR separated from placebo as early as
Week 1 (Bauer et al., 2009; El-Khalali et al., 2010). Hence, quetiapine XR
as a monotherapy or adjunct therapy may potentially shorten the
response time as seen in clinical trials with aripiprazole for treating
patients with MDD.

5.2. Drug interaction with antidepressant

Overall, adjunct quetiapine XR in combination with currently
marketed antidepressants, regardless of class, seems to require a dose
adjustment within the approved antidepressant dose range (in the
adjunct quetiapine XR RCTs, the mean doses of all combined
antidepressants were in the range of approved dose) but clinicians
may need to pay attention to individual patient's response and
potential clinical factors relating to tolerability. Considering the
pharmacokinetic profile of quetiapine XR, antidepressant inducing
or inhibiting effect on CYP450 3A4 should be cautiously combined.
However, there are no data to indicate any deviated findings against
quetiapine XR in combination with various classes of antidepressants.

5.3. Proper dosing

In the 7 quetiapine XR MDD studies, dosing of quetiapine XR was
tested in adult patients at 50, 150 and 300 mg/day in the fixed-dose
monotherapy studies (Cutler et al., 2009; Weisler et al., 2009) and at
150–300 mg/day flexible-dosing monotherapy studies (AstraZeneca
Pharmaceuticals D1448C00003; AstraZeneca Pharmaceuticals
D1448C00004). Doses of 150 mg/day and 300 mg/day were tested
in adjunct therapy studies (Bauer et al., 2009; El-Khalali et al., 2010). In
these trials, quetiapine XR demonstrated efficacy across the whole dose
range. Quetiapine XR at 100 and 200 mg/day were not tested in these
trials, therefore, we may speculate that the starting dose of quetiapine
XRmay be 50 mg/day and the target dose 300 mg/day. In fact, according
to the flexible-dosing study design, quetiapine XR could be increased
up to 300 mg/day after 2 weeks of treatment if the patient showed an
inadequate response (a failure to achieve ≥20% improvement from
randomization inMADRS total score) at their initial dose. Taken together,
quetiapine XR dose should be increased up to 300 mg/day based on the
clinician's discretion and patient's response. Quetiapine XRwas tested in
combination with various antidepressants; however, it is not possible to
comment on whether one combination is better than another since the
subpopulation sample size was not sufficiently large.

5.4. Appropriate time to augment or administer

A prospective failure to current antidepressant was not defined in
quetiapine XR studies. This should be principal limitation when
comparing adjunct aripiprazole therapy for patients with MDDwhere
partial or non-response was prospectively defined during the study.
However, quetiapine XR included a historical failure to ≥1 antide-
pressant without prospective evaluation during the trials. In the
quetiapine XR monotherapy trial, these were not considered but
included patients with MDD as a priori inclusion criteria as with the
conventional placebo-controlled antidepressant trial. Therefore at
least one or more antidepressant failure may deserve quetiapine XR
adjunct therapy.
5.5. Well-matched concomitant antidepressant

As previously mentioned, there has been no supporting data as
to whether a specific class of individual antidepressant may be
significantly superior to a different class or other antidepressant.
In the two adjunct RCTs, all antidepressants were used according
to approved dose range and quetiapine XR was prescribed as a fixed
dose of 150 mg/day or 300 mg/day. Quetiapine XR 300 mg/day
showed consistent efficacy compared with 150 mg/day in the two
adjunct RCTs (Bauer et al., 2009; El-Khalali et al., 2010). Hence,
quetiapine XR may be prescribed regardless of antidepressant type
to augment the effect of antidepressants for treating patients with
MDD.

5.6. Prudent duration of treatment with quetiapine XR

Quetiapine XR has demonstrated efficacy over placebo in a 52-
week maintenance treatment in terms of depression, anxiety,
functioning, and medication satisfaction (AstraZeneca Pharmaceu-
ticals D1448C00005). However, health-related quality of life enjoy-
ment and reduction of suicidality were not separated from placebo
treatment. According to the STAR*D trial, the importance of reaching
remission is highlighted by the lower relapse rates in naturalistic
follow-up for patients entering remission compared with those with
response but not remission (step 1: 33.5% vs 58.6%; step 2: 47.4% vs
67.7%; step 3: 42.9% vs 76.0%; step 4: 50.0% vs 83.3%) (Rush et al.,
2006). Despite the fact that there is no consensus on the duration of
augmentation therapy to date, currently available evidence suggest
that adjunct aripiprazole may be allowed at least for 1 year, at the
discretion of clinicians, with regard to the most appropriate benefit/
risk ratio for individual patients (such as effectiveness vs. treatment
cost and possibility of EPS, e.t.c.).

5.7. Discontinuation syndrome

Interestingly, 5 of the 6 short-term quetiapine XR RCTs (AstraZe-
neca Pharmaceuticals D1448C00003; AstraZeneca Pharmaceuticals
D1448C00004; Cutler et al., 2009; El-Khalali et al., 2010;Weisler et al.,
2009) had a discontinuation phase to assess thewithdrawal symptoms
after 6–8 weeks of randomized treatment. Among these studies,
one trial included duloxetine treatment as an active comparator
(Cutler et al., 2009). Themost commonAEswere nausea and insomnia
for quetiapine XR, and dizziness and headache for duloxetine (Cutler
et al., 2009). Quetiapine XR was not found to be more significantly
associated with a specific one or set of discontinuation symptoms
compared with duloxetine or placebo (Cutler et al., 2009). These
favorable trends for quetiapine XR over placebo and the active
comparators were also seen with the other quetiapine XR RCTs
(AstraZeneca Pharmaceuticals D1448C00004; El-Khalali et al., 2010;
Weisler et al., 2009).

Currently, any clinical factors relating to differential efficacy for
adjunct quetiapine XR, differential effect of adjunct quetiapine XR for
treating subgroups of MDD, and efficacy of quetiapine XR for difficult-
to-treat populations have yet to be researched.

6. Conclusion

Quetiapine XR may have antidepressant effects through effects
on the 5-HT2A receptor, 5-HT1A receptor, glutamate receptor, and
norepinephrine transporter. Well-designed and adequately-powered
controlled clinical trials (including placebo and/or active compara-
tor) have demonstrated that quetiapine XR has clinically meaningful
efficacy and tolerability as monotherapy and adjunct therapy to
antidepressants for the treatment of MDD. In such trials, quetiapine
XR was generally well tolerated, although some concerns were given
to trends for weight gain and metabolic disturbances over the course
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of 6–8 and 52 weeks of treatment. However, most cases were mild to
moderate and infrequently led to discontinuation.

As of December 2009, the FDA has approved once-daily quetiapine
XR as adjunct (add-on) treatment to antidepressants in adults with
MDD. Hence quetiapine XR has become the only medication in its
class approved by the FDA to treat both MDD as adjunct therapy and
acute bipolar depression as monotherapy. In addition, quetiapine XR
is currently under review by the FDA as acute monotherapy and
maintenance monotherapy for the treatment of MDD in adult
patients. However, recent data (Ray et al., 2009) suggesting that
taking quetiapine and other atypical antipsychotics doubles the risk of
sudden cardiac death. In this study in patients with a variety of
psychiatric disorders including schizophrenia, bipolar disorder, MDD
or other mood disorder and dementia by Ray and colleagues (2009),
44,218 and 46,089 baseline users of single typical and atypical drugs,
respectively, and 186,600 matched non-users of antipsychotic drugs,
in which current users of typical and of atypical antipsychotic drugs
had higher rates of sudden cardiac death than non-users of
antipsychotic drugs, with adjusted incidence-rate ratios of 1.99 and
2.26, respectively (Ray et al., 2009). Long-term risk of patients
developing tardive dyskinesia, and in particular metabolic syndrome,
also has to be kept in mind in clinical practice (Naber and Lambert,
2009), although in the MDD acute and long-term clinical trials
reviewed here no patients reported tardive dyskinesia or metabolic
syndrome as side effects.

These AEs may deliver more impact in terms of individual
functioning and public health costs to patients with MDD than to
patients with schizophrenia (Pae et al., 2008). Hence, quetiapine XR
should be considered by clinicians more cautiously after trying
currently available and better tolerated first-line treatment options
in patients with MDD.

In conclusion, this review highlights that quetiapine XR may have
clinical utility in patients with MDD who do not respond or have an
inadequate response to previous antidepressant treatment.

Acknowledgments

This work was supported by a grant from the Medical Research
Center, Korea Science and Engineering Foundation, Republic of Korea
(R13-2002-005-04001-0).

The impetus for the preparation of this manuscript originated from
the listed authors. AstraZeneca played no role in the conceptualiza-
tion, design, manuscript preparation or submission of the document.
No fees or administrative charges were paid by AstraZeneca for this
manuscript. We thank Kate Davenport-Slater PhD of Complete
Medical Communications, who provided English editing assistance
funded by AstraZeneca.

References

Altschuler EL, Kast RE. Using histamine (H1) antagonists, in particular atypical antipsycho-
tics, to treat anemia of chronic disease via interleukin-6 suppression. Med Hypotheses
2005;65:65–7.

AstraZeneca Pharaceuticals I. D1448C00004. A multi-centre, double-blind, randomised,
parallel group, placebo-controlled and active controlled phase III study of the
efficacy and safety of quetiapine fumarate extended release (SEROQUEL XR™) as
mono-therapy in the treatment of adult patients with major depressive disorder
(Amber study).

AstraZeneca Pharaceuticals I. D1448C00005. A multicenter, double-blind, randomized-
withdrawal, parallel-group, placebo-controlled phase III study of the efficacy and
safety of quetiapine fumarate extended release (SEROQUEL XR™) as monotherapy
in the maintenance treatment of patients with major depressive disorder following
an open-label stabilization period (Amethyst study).

AstraZeneca Pharmaceuticals D1448C00003. A multicenter, double-blind, randomized,
parallel-group, placebo-controlled phase III study of the efficacy and safety of
quetiapine fumarate extended release (SEROQUEL XR) as mono-therapy in the
treatment of adult patients with major depressive disorder (Opal study).

AstraZeneca Pharmaceuticals Inc. http://www.astrazenecaclinicaltrials.com/.
Bauer M, Pretorius HW, Constant EL, EarleyWR, Szamosi J, BrecherM. Extended-release

quetiapine as adjunct to an antidepressant in patients with major depressive
disorder: results of a randomized, placebo-controlled, double-blind study. J Clin
Psychiatry 2009;70:540–9.

Baune BT, Caliskan S, Todder D. Effects of adjunctive antidepressant therapy with
quetiapine on clinical outcome, quality of sleep and daytimemotor activity in patients
with treatment-resistant depression. Hum Psychopharmacol 2007;22:1–9.

Cruz N, Sanchez-Moreno J, Torres F, Goikolea JM, Valenti M, Vieta E. Efficacy of modern
antipsychotics in placebo-controlled trials in bipolar depression: a meta-analysis.
Int J Neuropsychopharmacol 2009:1-10.

Cutler AJ, Montgomery SA, Feifel D, Lazarus A, Astrom M, Brecher M. Extended release
quetiapine fumarate monotherapy in major depressive disorder: a placebo- and
duloxetine-controlled study. J Clin Psychiatry 2009;70:526–39.

de Borja Goncalves Guerra A, Castel S, Benedito-Silva AA, Calil HM. Neuroendocrine
effects of quetiapine in healthy volunteers. Int J Neuropsychopharmacol 2005;8:
49–57.

El-Khalali N, Joyce M, Atkinson S, Buynak RJ, Datto C, Lindgren P, et al. Extended release
quetiapine fumarate (quetiapine XR) as adjunctive therapy in major depressive
disorder (MDD) in patients with an inadequate response to ongoing antidepressant
treatment — a multicenter, randomized, double-blind, placebo-controlled study.
Int J Neuropsychopharmacol 2010;13:917–32.

Endicott J, Paulsson B, Gustafsson U, Schioler H, Hassan M. Quetiapine monotherapy in
the treatment of depressive episodes of bipolar I and II disorder: improvements in
quality of life and quality of sleep. J Affect Disord 2008;111:306–19.

Figueroa C, Brecher M, Hamer-Maansson JE, Winter H. Pharmacokinetic profiles of
extended release quetiapine fumarate compared with quetiapine immediate
release. Prog Neuropsychopharmacol Biol Psychiatry 2009;33:199–204.

Fleurence R, Williamson R, Jing Y, Kim E, Tran QV, Pikalov AS, et al. A systematic review
of augmentation strategies for patients with major depressive disorder. Psycho-
pharmacol Bull 2009;42:57–90.

Gao K, Ganocy SJ, Gajwani P, Muzina DJ, Kemp DE, Calabrese JR. A review of sensitivity
and tolerability of antipsychotics in patients with bipolar disorder or schizophre-
nia: focus on somnolence. J Clin Psychiatry 2008;69:302–9.

Ichikawa J, Ishii H, Bonaccorso S, FowlerWL, O'Laughlin IA,MeltzerHY. 5-HT(2A) andD(2)
receptor blockade increases cortical DA release via 5-HT(1A) receptor activation: a
possible mechanism of atypical antipsychotic-induced cortical dopamine release.
J Neurochem 2001;76:1521–31.

Ichikawa J, Li Z,Dai J,MeltzerHY.Atypical antipsychotic drugs, quetiapine, iloperidone, and
melperone, preferentially increase dopamine and acetylcholine release in rat medial
prefrontal cortex: role of 5-HT1A receptor agonism. Brain Res 2002;956:349–57.

JensenNH,RodriguizRM,CaronMG,WetselWC,RothmanRB,RothBL.N-desalkylquetiapine,
a potent norepinephrine reuptake inhibitor and partial 5-HT1A agonist, as a putative
mediator of quetiapine's antidepressant activity. Neuropsychopharmacology 2008;33:
2303–12.

Kennedy SH, Lam RW, Cohen NL, Ravindran AV. Clinical guidelines for the treatment of
depressive disorders. IV.Medications and other biological treatments. Can J Psychiatry
2001;46(Suppl 1):38S–58S.

LammersCH,Diaz J, Schwartz JC, Sokoloff P. Selective increaseofdopamineD3 receptor gene
expression as a common effect of chronic antidepressant treatments. Mol Psychiatry
2000;5:378–88.

Licinio J, Wong ML. The role of inflammatory mediators in the biology of major
depression: central nervous system cytokines modulate the biological substrate of
depressive symptoms, regulate stress-responsive systems, and contribute to
neurotoxicity and neuroprotection. Mol Psychiatry 1999;4:317–27.

Lieberman JA. Comparative effectiveness of antipsychotic drugs. A commentary on: cost
utility of the latest antipsychotic drugs in schizophrenia study (CUtLASS 1) and clinical
antipsychotic trials of intervention effectiveness (CATIE). ArchGen Psychiatry2006;63:
1069–72.

Lieberman JA, Stroup TS, McEvoy JP, Swartz MS, Rosenheck RA, Perkins DO, et al.
Effectiveness of antipsychotic drugs in patients with chronic schizophrenia. N Engl
J Med 2005;353:1209–23.

Miller AH, Maletic V, Raison CL. Inflammation and its discontents: the role of cytokines
in the pathophysiology of major depression. Biol Psychiatry 2009;65:732–41.

MusselmanDL, BetanE, LarsenH, Phillips LS. Relationship of depression todiabetes types1
and 2: epidemiology, biology, and treatment. Biol Psychiatry 2003;54:317–29.

Naber D, Lambert M. The CATIE and CUtLASS studies in schizophrenia: results and
implications for clinicians. CNS Drugs 2009;23:649–59.

Nierenberg AA, McLean NE, Alpert JE, Worthington JJ, Rosenbaum JF, Fava M. Early
nonresponse to fluoxetine as a predictor of poor 8-week outcome. Am J Psychiatry
1995;152:1500–3.

NybergS, TakanoA,GrimmS,GulyasB,McCarthyD, LeeC, et al. PET-measuredD2,5-HT2, and
norepinephrine transporter (NET) occupancy by quetiapine and N-desalkyl-quetiapine
in non-human primates. Eur Neuropsychopharmacol 2007;17:S254–5.

Olver JS, Ignatiadis S, Maruff P, Burrows GD, Norman TR. Quetiapine augmentation in
depressed patients with partial response to antidepressants. Hum Psychopharma-
col 2008;23:653–60.

Pae CU, Serretti A, Patkar AA, Masand PS. Aripiprazole in the treatment of depressive
and anxiety disorders: a review of current evidence. CNS Drugs 2008;22:367–88.

Papakostas GI, Petersen T, Sklarsky KG, Nierenberg AA, Alpert JE, FavaM. Timing of clinical
improvement and symptom resolution in the treatment ofmajor depressive disorder.
Psychiatry Res 2007;149:195–200.

Perlis RH. Treatment of bipolar disorder: the evolving role of atypical antipsychotics.
Am J Manag Care 2007;13:S178–88.

Pira L, Mongeau R, Pani L. The atypical antipsychotic quetiapine increases both
noradrenaline and dopamine release in the rat prefrontal cortex. Eur J Pharmacol
2004;504:61–4.

Ray WA, Chung CP, Murray KT, Hall K, Stein CM. Atypical antipsychotic drugs and the
risk of sudden cardiac death. N Engl J Med 2009;360:225–35.

http://www.astrazenecaclinicaltrials.com/


1173C.-U. Pae et al. / Progress in Neuro-Psychopharmacology & Biological Psychiatry 34 (2010) 1165–1173
Rush AJ, Giles DE, Schlesser MA, Orsulak PJ, Parker Jr CR, Weissenburger JE, et al. The
dexamethasone suppression test in patients with mood disorders. J Clin Psychiatry
1996;57:470–84.

Rush AJ, Trivedi MH, Wisniewski SR, Nierenberg AA, Stewart JW,Warden D, et al. Acute
and longer-term outcomes in depressed outpatients requiring one or several
treatment steps: a STAR*D report. Am J Psychiatry 2006;163:1905–17.

Schiepers OJ, Wichers MC, Maes M. Cytokines and major depression. Prog Neuropsy-
chopharmacol Biol Psychiatry 2005;29:201–17.

Stahl SM. Basic psychopharmacology of antidepressants, part 1: antidepressants have
seven distinct mechanisms of action. J Clin Psychiatry 1998;59(Suppl 4):5-14.

Stephenson CM, Bigliani V, Jones HM, Mulligan RS, Acton PD, Visvikis D, et al. Striatal and
extra-striatal D(2)/D(3) dopamine receptor occupancy by quetiapine in vivo. [(123)I]-
epidepride singlephoton emission tomography(SPET) study. Br J Psychiatry 2000;177:
408–15.

Suppes T, Dennehy EB, Hirschfeld RM, Altshuler LL, Bowden CL, Calabrese JR, et al. The
Texas implementation of medication algorithms: update to the algorithms for
treatment of bipolar I disorder. J Clin Psychiatry 2005;66:870–86.
Tarazi FI, Zhang K, Baldessarini RJ. Olanzapine, quetiapine, and risperidone: long-term
effects on monoamine transporters in rat forebrain. Neurosci Lett 2000;287:81–4.

Tascedda F, Lovati E, Blom JM, Muzzioli P, Brunello N, Racagni G, et al. Regulation of
ionotropic glutamate receptors in the rat brain in response to theatypical antipsychotic
seroquel (quetiapine fumarate). Neuropsychopharmacology 1999;21:211–7.

U.S. Food and Drug Administration. http://www.accessdata.fda.gov/scripts/cder/drugsatfda/
index.cfm?fuseaction=Reports.Supplements&#totable.

Weisler R, JoyceM,McGill L, Lazarus A, Szamosi J, Eriksson H. Extended release quetiapine
fumarate monotherapy for major depressive disorder: results of a double-blind,
randomized, placebo-controlled study. CNS Spectr 2009;14:299–313.

Xu H, Wang H, Zhuang L, Yan B, Yu Y, Wei Z, et al. Demonstration of an anti-oxidative
stress mechanism of quetiapine: implications for the treatment of Alzheimer's
disease. FEBS J 2008;275:3718–28.

Yatham LN, Goldstein JM, Vieta E, Bowden CL, Grunze H, Post RM, et al. Atypical
antipsychotics in bipolar depression: potentialmechanisms of action. J Clin Psychiatry
2005;66(Suppl 5):40–8.

http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Reports.Supplements&#totable
http://www.accessdata.fda.gov/scripts/cder/drugsatfda/index.cfm?fuseaction=Reports.Supplements&#totable

	Quetiapine XR: Current status for the treatment of major depressive disorder
	Introduction
	Rationale for using quetiapine XR for MDD
	Clinical trial data for use of quetiapine in MDD
	Primary endpoint
	Short-term study
	Monotherapy studies
	Adjunct therapy studies

	Long-term study

	Secondary endpoints
	Response and remission rates

	Other secondary endpoints
	Monotherapy studies

	Adjunct therapy studies

	Safety and tolerability of quetiapine XR in MDD
	Clinical implications for the use of quetiapine XR for MDD
	Faster treatment response onset
	Drug interaction with antidepressant
	Proper dosing
	Appropriate time to augment or administer
	Well-matched concomitant antidepressant
	Prudent duration of treatment with quetiapine XR
	Discontinuation syndrome

	Conclusion
	Acknowledgments
	References




