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Abstract
The aim of this study was to confirm the efficacy and to-
lerability of Quetiapine XR as monotherapy in the treat-
ment of Major Depressive Disorder (MDD) and determi-
ne the optimal dosing regimen to maximize efficacy and 
reduce non-compliance due to side effects. This was a 
12-week study with MDD subjects. The primary outcome 
measure was the Hamilton Rating Scale for Depression 
(HAMD) total score comparing baseline to end of treat-
ment at week 12. Other assessments included the Hamil-
ton Rating Scale for Anxiety (HAMA), Beck Depression 
Inventory (BDI), Beck Anxiety Inventory (BAI), and Per-
ceived Stress Scale (PSS). Patients were flexibly dosed 
with Quetiapine XR beginning at 25 mg/day and titrating 
up to 300 mg/day as necessary. Patients were evaluated 
at baseline, and weeks 1, 2, 4, 8, 12. Of the 47 patients 
who completed baseline assessments, 43 were in the In-
tent-to-Treat (ITT) analysis and 28 completed at least 8 
weeks of the study. There was no statistical significance 
in the baseline HAMD, HAMA, BDI, BAI or PSS scores 
between non-completers and completers. By week-1, 
patients on Quetiapine XR had a reduction in HAMD-17 
scores from 24.64 to 15.68 (p < 0.05). By week 12, the 
median HAMD-7, HAMD-17, and HAMD-21 scores were < 
7. Overall remission rate was 64.3%. Patients also expe-
rienced a significant decrease in HAMA scores from 21 
(moderate anxiety) at baseline to 4 (minimal to no anxiety) 
at week 12. This decrease was much more pronounced in 
the high-anxiety group. We concluded that in patients with 
MDD, Quetiapine XR is an effective and relatively well to-
lerated monotherapy with the onset of therapeutic effect 
in both depression and anxiety symptoms occurring as 
early as week-1. We further determined that the optimal 
average daily dose (dose with greatest efficacy and least 
amount of adverse effects) is about 175 mg/day.
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Introduction

Background
According to the latest epidemiological data publi-

shed by the World Health Organization (WHO), Major 
Depressive Disorder (MDD) affects more than 300 mil-
lion people worldwide [1]. In the United States, MDD is 
the leading cause of disability for individuals ages 15-
44, resulting in an economic burden that exceeds $200 
billion per year [2,3]. With these staggering societal co-
sts, it is important to reconsider the efficacy and tole-
rability of current antidepressant treatment regimens. 
With over 25 agents currently approved to treat MDD, 
the response rates to initial antidepressant therapy are 
estimated around 50% [4]. This pales in comparison to 
other chronic disease treatments, such as amlodipi-
ne-benazepril, a combination therapy for hypertension, 
which demonstrates a response rate as high as 87% 
[5]. Remission rates are reported to be even lower at 
30%-40% while around two-thirds of patients will not 
achieve full symptomatic remission with an initial agent 
[6]. Furthermore, the residual depressive symptoms for 
the 60-70% of patients who do not experience remis-
sion are very likely associated with the increasing mor-
bidity, mortality and the overall economic and societal 
burden of MDD [7,8]. Suicidal behavior, the most tragic 
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consequence of untreated or unsuccessfully treated de-
pression, commonly occurs in the first few weeks of an-
tidepressant treatment before the onset of therapeutic 
action and is strongly related to certain specific symp-
toms of depression like anxiety, agitation and insomnia 
[9].

A partial explanation for the low response and re-
mission rates in antidepressant drug therapy is late 
onset of response and/or poor tolerability. Unfor-
tunately, most first line drugs take upwards of two 
weeks or longer to take effect [6] and a trial period 
of 4 to 8 weeks is generally required to determine 
whether an agent is likely to be efficacious for a 
patient [10]. For the selective serotonin reuptake 
inhibitor class alone, which is the most widely used 
first-line treatment for MDD, 27-43% of patients re-
port discontinuing treatment due to adverse effects 
[11]. Both persistent early-onset side effects and la-
te-onset side effects from first-line antidepressant 
treatments (e.g. fatigue, sexual dysfunction, weight 
gain, sleep disturbances, and cognitive impairment) 
can significantly impact patient adherence and ove-
rall treatment outcome [12]. Hence, there is a great 
need for more efficacious and better tolerated tre-
atment options for patients with MDD. Once-daily 
extended release Quetiapine Fumarate (Quetiapine 
XR), an atypical antipsychotic, is one possible option.

The purpose of this study was to expand research 
on the efficacy and tolerability of Quetiapine XR as mo-
notherapy for MDD and also to determine the optimal 
dosing regimen (i.e. dosing that provides reliable effi-
cacy and minimizes the side effect profile).

Material and Methods

Study population
The study was approved by the Institutional Re-

view Board (IRB) of Loyola University Medical Cen-
ter and was conducted according to the principles of 
the Declaration of Helsinki. The study included only 
those candidates capable of understanding the natu-
re of the study and giving informed consent. Fema-
le and male patients, 20-65 years of age, diagnosed 
with MDD were included in the study. They were in 
either in their first or recurrent episode based on the 
Diagnostic and Statistical Manual of Mental Disor-
ders-Fourth Edition (DSM-IV). Patients did not meet 
criteria for treatment resistant MDD, defined as fai-
lure to respond to at least two antidepressant dru-
gs administered in commonly prescribed doses and 
for an adequate length of time. Females who were 
pregnant, lactating or breast feeding were excluded 
from the study. Patients with other DSM-IV Axis I di-
sorders, other than MDD co-morbid with Generalized 
Anxiety Disorder (GAD), were excluded. Patients ta-
king any of the following compounds were excluded 
from the study: Cytochrome P450 and P4503A4 in-

ducers (e.g. ketoconazole, itraconazole, fluconazole, 
erythromycin, clarithromycin, troleandomycin, indi-
navir, nelfinavir, ritonavir, fluvoxamine, saquinavir, 
phenytoin, carbamazepine, barbiturates, rifampin, 
St. John’s Wort, and glucocorticoids). Patients un-
dergoing any other therapeutic interventions (e.g. 
psychotherapy) were excluded from the study. Pa-
tients with chronic medical illnesses (e.g. diabetes, 
hypertension) were excluded, if they were unstable 
or not adequately maintained on medication.

Flow chart of the study is presented in Figure 1.

Study design
Screening: Patients were screened with the fol-

lowing screening tools: Mini International Neurop-
sychiatric Interview (MINI) and a Family History Que-
stionnaire. Patients receiving anti-anxiety or hypnotic 
medications were allowed to continue taking the me-
dication at the discretion of the investigator. Fema-
le patients were given a urine-based pregnancy test 
during this screening process and at the final visit at 
week 12.

Baseline: After the initial screening, patients com-
pleted a baseline evaluation including: Hamilton Ra-
ting Scale for Depression and Hamilton Rating Scale for 
Anxiety, Beck Depression Inventory (BDI), Beck Anxiety 
Inventory (BAI), and Perceived Stress Scale 14 (PSS14).

Dosing regimen: After completing the initial base-
line assessment scales, the participants began the fol-
lowing 12-week regimen with Quetiapine XR, if the dose 
titration was tolerated. Patients were instructed to take 
their dose at least one hour before bedtime and not du-
ring the daytime.

Step-1: Starting dose: 25 mg/day until end of day 3.

Step-2: 50-100 mg/day from day 4 until end of day 7.

Step-3: 150 mg/day from day 8 until end of day 21 or 
longer; the patient was maintained at this dose of 150 
mg/day, if the response was satisfactory.

Step-4 (only if needed): 200-300 mg/day from day 22 
until end of treatment with possibility of rolling back the 
dose to 150 mg/day, if not well tolerated.

Efficacy tolerability measurement
Outcome measurements of efficacy were based on 

the following rating scales completed at weeks one, 
two, four, eight, and twelve: HAM-D, HAM-A, BDI, BAI 
and PSS.

Tolerability measurements were made on subjecti-
ve symptom reporting by the patients at each visit, and 
also their willingness to remain in the study.

Statistical analysis
Statistical Package for Social Sciences (SPSS) 22 

(SPSS Inc., Chicago, IL) software program was used 
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wk 8

Figure 1: Flow chart of study participants.
BL: Baseline; DO: Dropout; WM: With Medication; NM: No Medication; SE: Side Effects; T: Terminated by Investigator; Tx: 
Treatment; OR: Other reasons included moving out of state, getting a job or having to attend to family needs and therefore 
being unable to meet schedule of appointments; LOCF: Last Observation Carried Forward.

with independent samples t test while non-normally 
distributed variables were compared with the Mann 
Whitney U test. Paired samples t test or two related 
samples t test was applied to analyze the difference 
between baseline and week 12 measurements accor-
ding to the distribution of variables. Nonparametric 

for statistical analysis. Continuous data was expres-
sed as either mean (standard deviation) or median 
(interquartile range) and categorical data was expres-
sed as numbers (percentages). Normal distribution 
was tested by Kolmogorov-Smirnov test first and 
then normally distributed variables were compared 

https://doi.org/10.23937/2643-4059/1710017


ISSN: 2643-4059DOI: 10.23937/2643-4059/1710017

Arisoy et al. Int J Depress Anxiety 2019, 2:017 • Page 4 of 12 •

patients were included in our Intent-to-Treat Analy-
sis (ITT) (i.e. those who received at least one dose of 
Quetiapine XR). Four ITT patients dropped out due to 
medication side effect (daytime sedation) and 39 of 
them completed the week 1 assessment. One more 
dropped out due to effects and another dropped out 
due to other reasons, so that 37 patients completed 
the week 2 assessments. One was terminated due to 
drinking, three dropped out due to side effects and 
one dropped out due to other reasons, so that 32 
completed the week 4 assessments. Later two more 
dropped out due to side effects and two dropped out 
due to other reasons, so that 28 patients completed 
the week 8 assessments and those were considered 
to be completers (i.e. those who completed at least 
8 weeks of treatment and whose last observation 
would be carried forward to week 12). Later on, two 
more dropped out due to other reasons, and one was 
terminated due to non-response to treatment, so 
that 25 of them completed the week 12 assessments. 
Figure 1 shows the detailed breakdown of our parti-
cipant selection process and attrition throughout the 
study.

The mean age of our study group was 43.53 ± 12.02 
years, 55.3% were female and 44.7% were male. In 
terms of ethnic background, 22 (46.8%) of them were 
Caucasian and 25 (53.2%) were non-Caucasian. Of the 
female patients, 83.3% were premenopausal and 16.7% 
were postmenopausal. There were no smokers in the 
patient group. The average Body Mass Index (BMI) in 
the study population was 31.80 ± 6.62, which is consi-
dered obese according to WHO [13].

Freidman test was applied for non-normally distribu-
ted variables among six consecutive measurements 
of depression and anxiety to explore the difference 
between baseline, 1st week, 2nd week, 4th week, 8th 
week and 12th week. When a significant time effect 
was demonstrated in the Friedman test, the Wilcoxon 
signed-rank test for paired samples was used as a fol-
low-up procedure to make post hoc pair wise com-
parisons. The main evaluation index of the study was 
the change in HAMD-17 score. The patient group was 
then divided into low anxiety and high anxiety groups 
by taking a median split of HAMA score of 22 and the 
effect Quetiapine had on HAMD-17 and HAMA sco-
res in these two groups was analyzed with a mixed 
ANOVA repeated measures analysis. If Mauchly’s test 
of sphericity could not be assumed, the Greenhou-
se-Geisser adjustment was used for the numerator 
and denominator degrees of freedom in the F test. 
Post hoc multiple comparisons for observed mean 
between groups was performed with Tukey’s test. 
Statistical significance was based on p ˂ 0.05.

Results

Study participants
Of the 100 patients that were screened via phone 

or in person, 51 patients were enrolled in the study. 
But, one patient failed screening, so 50 patients com-
pleted the baseline evaluation. Three of them drop-
ped out at this stage and 47 patients completed the 
baseline assessments. Later, four of them dropped 
out due to other reasons like relocating to another 
city before receiving any medication and these 43 

Table 1: Demographics and baseline rating scales of completers vs. non-completers.

Variable Completers

(N = 28)

Non-completers

(N = 19)

t/z/X2 p

Age (year) 44.43 (11.94) 42.21 (12.30) 0.61t 0.541

Sex
Female 13 (46.4%) 13 (46.4%) 2.21χ2 0.137

Male 15 (33.3%) 6 (53.6%)

Ethnic group
Caucasian 16 (57.1%) 6 (57.1%) 2.97χ2 0.085

Non-caucasian 12 (42.9%) 16 (21.4%)

BL HAM D-7 15.61 (4.63) 15.63 (3.21) -0.02t 0.984

BL HAMD-17 24.93 (6.03) 25.53 (5.88) -0.33t 0.738

BL HAMD-21 26 (8) 27.5 (7) -0.21z 0.828

BL HAMA 23.43 (9.87) 20.79 (7.13) 1.00t 0.323

BL BDI 25.30 (9.26) 27.58 (10.06) -0.79t 0.431

BL BAI 23.00 (12.74) 22.11 (13.60) 0.22t 0.821

BL PSS 14 49.12 (7.37) 48.72 (8.99) 0.15t 0.875

BL dose 25 (25) 25 (25) -0.63z 0.529

For categorical variables N (%) is given and a X2 is obtained for chi square test. For continuous variables, mean (standard 
deviation) or median (interquartile range) is given according to the test applied and t scores are obtained for student t test, z 
scores are obtained for Mann Whitney U test. Note: *p ˂ 0.05. BL: Baseline; HAMD: Hamilton Rating Scale for Depression; HAMA: 
Hamilton Rating Scale for Anxiety; BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; PSS: Perceived Stress Scale. 
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As shown in Table 2, our results demonstrate signifi-
cant improvement in all efficacy measures from baseli-
ne to week 12 (p < 0.001) (Table 2). These measuremen-
ts included HAMD-7, HAMD-17, HAMD-21, HAMA, BDI, 
BAI, and PSS14.

For the HAMD scores, all participants’ baseline sco-
res were in either the moderate or severe depression 
range with a mean HAMD-17 score of 24.64 and a me-
dian HAMD-21 score of 26.5. At week 12, mean and 
median HAMD-7, 17 and 21 were all < 7. According to 
response criteria of ≥ 50% reduction of the HAMD-17 
total score, and remission criteria of HAMD-17 total sco-
re of ≤ 7 at endpoint, the response rate was 78.6% and 
the remission rate was 64.3% by week 12. The response 
and remission rates at each time point increased stea-
dily as can be seen in Figure 2. The BDI scores support 
the HAMD findings with a median drop from 23 (mode-
rately depressed) to 2.5 (normal mood) [14].

With regard to anxiety, the HAMA results at baseli-
ne showed a median score of 21 placing these patients 
in the moderate anxiety range. At week 12, the median 
score dropped to 4, placing these patients in the normal 
anxiety range. This finding was also supported by the 
BAI median scores which dropped from 19 (moderate 
anxiety) to 5 (minimal-to-no anxiety) [15]. The stress le-
vel decreased as reflected in the drop of PSS14 scores 
from 48.84 to 34.74 (p < 0.05).

Overall, utilizing the Friedman non-parametric stati-
stical test, we found a highly significant effect of time 
on all psychiatric measures with Quetiapine treatment 
(p < 0.001). This confirms the consistent efficacy of Que-
tiapine XR from week 1 through week 12. In terms of 
onset of action; significant changes were observed as 
early as week 1. Post hoc pairwise comparisons showed 
significant decreases from baseline to week 1 on in all 
HAMD-7, HAMD-17, HAMD-21, BDI scores (Figure 3A, 

Current episode length was 60.74 months (6-300 
weeks). At baseline the mean HAMD-7 score was 15.52 
± 4.08, the HAMD-17 score was 25.17 ± 5.91, and the 
HAMD-21 score was 27.11 ± 6.27, and the BDI score 
was 26.24 ± 9.56. For anxiety levels, the baseline mean 
HAMA score was 22.36 ± 8.88 and BAI score was 22.63 
± 12.96. Mean Baseline PSS 14 score was 48.95 ± 7.97.

As seen in Table 1, there was no significant differen-
ce in the demographic data and baseline rating scales of 
our completer group (n = 28) and non-completer group 
(n = 19). This indicates that those patients who disconti-
nued the study prematurely were not significantly more 
ill than those who completed, which would have falsely 
inflated our results.

Quetiapine efficacy measures

Table 2: Efficacy measurements with rating scales baseline 
vs. week 12 in study group.

Variable Baseline

(N = 28)

Week 12

(N = 28)

t/z p

HAMD 7 14.5 (8) 3 (9) -4.54z 0.005*

HAMD 17 24.64 (6.19) 6.27 (6.71) 13.76t 0.005*

HAMD 21 26.5 (13) 5.5 (14) -4.62z 0.005*

HAMA 21 (14) 4 (8) -4.51z 0.005*

BDI 23 (15) 2.5 (13) -4.43z 0.005*

BAI 19 (17) 5 (8) -3.87z 0.005*

PSS14 48.83 (7.79) 34.74 (9.46) 5.17t 0.005*

For continuous variables, mean (standard deviation) or median 
(interquartile range) is given according to the test applied and t 
scores are obtained for paired t test, z scores are obtained for 
two related samples test.
Note: *p ˂ 0.05. BL: Baseline; HAMD: Hamilton Rating Scale 
for Depression; HAMA: Hamilton Rating Scale for Anxiety; 
BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; 
PSS: Perceived Stress Scale.

         

Figure 2: Response and remission rates over time. The rates are shown as percent change (%). Response criterion was ≥ 
50% reduction of the HAMD-17 total score and remission criterion was a HAMD-17 total score of ≤ 7.
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= 0.011) (Figure 4B).

When the patient group was divided into a high and 

Figure 3B, Figure 3C and Figure 3D) and in HAMA score 
(Figure 4A) (all p < 0.001). Only the significant fall in BAI 
score reached statistical significance by the 2nd week (p 

         

Figure 3: Changes in HAMD 7-17-21 and BDI scores from baseline through week 12. A) Change in Median HAMD-7 score; 
B) Change in Mean HAMD-17 score; C) Change in Median HAMD-21 score; D) Change in Median BDI score. Note: *P < 0.05 
compared to baseline.
HAMD: Hamilton Rating Scale for Depression; BDI: Beck Depression Inventory.

         

Figure 4: Changes in HAMA and BAI scores from baseline through Week 12. A) Change in Median HAMA score; B) Change 
in Median BAI score. Note: *P < 0.05 compared to baseline.
HAMA: Hamilton Rating Scale for Anxiety; BAI: B.
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over time (Figure 5). Mixed ANOVA analysis for HAMA 
scores on the other hand, revealed a significant diffe-
rence across six time points F (2.75, 52.26) = 28.84, p = 
0.0005; a significant difference between groups F (1.19) 
= 3.72, p = 0.006; and a significant interaction between 
time and group F (2.75, 52.26) = 5.99, p = 0.002 in HAMA 
score. Pursuing this interaction further, we determined 
that, although there was a significant difference betwe-
en the two groups at baseline, the mean HAMA score 
decrease over time was far more pronounced for those 

a low anxiety group by taking a median split of HAMA of 
22, mixed ANOVA analysis revealed significant changes 
in HAMD-17 score over time across the whole sample F 
(2.87, 57.93 = 35.58, p = 0.0005 but changes in HAMD-
17 over time were equivalent across the two groups F 
(1.20) = 1.52, p = 0.232. There was no significant inte-
raction between time and group F (2.87, 57.93) = 1.16, 
p = 0.330 and follow up of interaction indicated no si-
gnificant difference between groups at baseline and 
the mean scores of both groups decreased similarly 

         

Figure 5: Decrease of HAMD-17 score over time in high and low anxiety patients. There was a significant change in HAMD-
17 score over time across the whole sample F (2.87, 57.93) = 35.58, p = 0.0005 but changes in HAMD-17 over time were 
equivalent across the two groups F (1.20) = 1.52, p = 0.232.
Note: *P < 0.05 compared to baseline.
HAMD: Hamilton Rating Scale for Depression.

         

Figure 6: Decrease of HAMA score over time in high and low anxiety patients. There was a significant effect of time across 
six time points F (2.75, 52.26) = 28.84, p = 0.0005 more so for the high anxiety group; and a borderline significant difference 
between groups F (1.19) = 3.72, p = 0.006 and a significant interaction between time and group F (2.75, 52.26) = 5.99, p = 
0.002 in HAMA score.
Note: *P < 0.05 compared to baseline.
HAMA: Hamilton Rating Scale for Anxiety.
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Table 3: Side effect frequency

Side effect QXR

(N = 39)

Frequency

Fatigue 6 15.4%

Insomnia 3 7.7%

Drowsiness 10 25.6%

Dry mouth 13 33.3%

Nausea 1 2.6%

GI-constipation 2 5.1%

Dizziness 1 2.6%

Headache 1 2.6%

Weight gain 5 12.8%

Increased appetite 5 12.8%

Increased irritability 5 12.8%

Diarrhea 2 5.1%

Decreased libido 1 2.6%

Morning grogginess 15 38.5%

Nightmares 1 2.6%

Increased anxiety 7 17.9%

Flatulence 1 2.6%

Double/Blurred vision 2 5.13%

Palpitations 1 2.6%

Chest pain 1 2.6%

Amotivation 1 2.6%

Orthostatic hypotension 1 2.6%

Urinary urgency 1 2.6%

Psychomotor retardation 2 5.1%

Sweating 1 2.6%

Increased muscle tension 1 2.6%

Decreased appetite 1 2.6%

Joint stiffness 1 2.6%

No reported side effects 5 12.8%

Patients who dropped out due to 
side effects of dry mouth, fatigue, 
irritability

4 10.3%

QXR: Quetiapine Extended Release.

Table 4: Metabolic syndrome variables

  Pre-treatment (Baseline) Post-treatment (Week 12) t/z p
Cholesterol 190.80 (46.34) 193.54 (42.77) -0.874t 0.389

Triglycerides 87 (155) 86 (176) -0.625z 0.532

HDL 49.71 (15.62) 48.66 (14.88) 1.170t 0.250

LDL 124.32 (80.61) 127.32 (40.21) -1.089t 0.284

Glucose 93.18 (11.40) 93.87 (13.99) -0.434t 0.667

For continuous variables, mean (standard deviation) or median (interquartile range) is given according to the test applied and t 
scores are obtained for paired t test, z scores are obtained for two related samples test.
Note: *p ˂ 0.05.

Quetiapine dosing and tolerability
In terms of dosing, our mean effective dose at week 

8 was 176.9 mg/d and the mean Quetiapine blood level 
was 5.07 ± 7.68 ng/ml. Of the 43 patients who were in-
cluded in our ITT group, 10 patients discontinued treat-
ment due to medication side effects. Patients reported 
side effects in the following categories: sedative, car-
diovascular, anticholinergic, gastrointestinal, vegetati-
ve, autonomic, neurological, sexual and edema-related 
side effects. As seen in Table 3, the most consistently 
reported side effects were morning grogginess (35.8%), 
dry mouth (33.3%) and drowsiness (25.6%). Four pa-
tients dropped out of the study due to dry mouth, fa-
tigue, and increased irritability. In terms of longitudinal 
side effects over the entire study, dizziness, dry mouth, 
nausea, upset stomach, sweating, flushing and heada-
che were reported fairly consistently throughout the 12 
weeks of the study.

In terms of metabolic side effects, although patients 
did report increased appetite and weight gain, our phy-
sical assessments showed no significant change in wei-
ght (91.3 vs. 93.3) or BMI (32.1 vs. 32.3) after 12 weeks 
of treatment (p = 0.372). As seen in Table 4 and Figure 7, 
our results showed no significant increase in risk factors 
for metabolic syndrome (e.g. total cholesterol, triglyce-
rides, HDL, LDL, and glucose).

Discussion
Quetiapine XR was originally introduced as an atypi-

cal antipsychotic and is currently Food and Drug Ad-
ministration (FDA)-approved for the treatment of 1) 
Schizophrenia; 2) Depressive, manic, or mixed episodes 
in Bipolar I disorder. The main mechanism of action of 
Quetiapine as an antipsychotic involves its core recep-
tor activities as a dopamine receptor-2 (D2) antagonist, 
and as a more potent serotonin receptor-2A (5HT2A) an-
tagonist and/or 5HT1A agonist [16]. However, as of 2013, 
Quetiapine was also shown to exert some antidepres-
sant effects and was approved as an adjunctive therapy 
for patients with MDD who were refractory to standard 
antidepressant monotherapies (i.e. amitriptyline, bu-
propion, citalopram, duloxetine, escitalopram, fluoxeti-
ne, paroxetine, sertraline or venlafaxine) [17]. It is belie-
ved that Quetiapine’s major metabolite, norquetiapine, 

in the high anxiety group and there was no difference in 
the level of anxiety by week 2 between the two groups 
(Figure 6).
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score was seen compared with placebo in the higher 
anxiety and lower anxiety subgroups by week 9 with 
Quetiapine XR (50-300 mg/day) monotherapy [26]. 
These findings showed that Quetiapine monothe-
rapy was effective in relieving depressive symptoms 
in patients with MDD, irrespective of baseline levels 
of anxiety. It is generally accepted that comorbid 
anxiety with depression usually predicts poor outco-
mes with a higher percentage of treatment resistance 
than either disorder occurring alone [27]. Therefore, 
Quetiapine XR monotherapy may be a pharmacolo-
gical option for anxious depression. Support for this 
conclusion is provided by a fMRI study. In anxious 
MDD patients increased task-induced left amygdala 
activation, decreased resting state amygdala-cortical 
and amygdala-pons connectivity were established as 
compared to healthy controls. After treatment with 
Quetiapine increased amygdala-cortical connectivi-
ty was detected at week 2 of treatment, which was 
maintained at week 8 [28]. This finding is corrobora-
ted by the steep decrease in HAMA scores by week 
2 in our group of high anxiety patients. In the above 
referenced study, additional areas that showed in-
creased connectivity included insula and putamen in 
anxious MDD patients at week 8, and the decrease in 
HAMA scores correlated with an increase in amygda-
la-cuneus and parietal cortex connectivity [28]. The-
se results indicate that Quetiapine XR treatment of 
anxious MDD patients is associated with modulation 
of amygdala connectivity. This increased connecti-
vity may be due to the neurotrophic effect of Que-
tiapine and its metabolite, norquetiapine. This assu-
mption is based on a molecular cell culture study, in 
which Quetiapine and norquetiapine induced ERK/
MAPK (extracellular signal regulated kinase/mito-
gen protein activated kinase) signaling and caused a 
consequent GDNF (glia cell line derived neurotrophic 
factor) release at the lowest drug concentration in a 

is the likely explanation for this antidepressant effect. 
Norquetiapine has a high affinity blockade for the Nore-
pinephrine Transporter (NET) and also has partial agoni-
stic effects on the 5HT1A receptor [18,19].

Since 2009, five studies have tested and proved the 
efficacy and tolerability of Quetiapine XR as monothe-
rapy for MDD [20-24]. Quetiapine XR was specifically 
reported as an effective treatment in elderly patients 
(i.e. mean age 71.3 years) in a study using flexible do-
sing Quetiapine 60-300 mg/day [24]. Improvement in 
depression symptoms as early as week 1 was reported 
in three other studies of 6 and 10-weeks duration [20-
22]. A 66% decrease in recurrence of depressive episo-
des (p < 0.001) was reported in patients stabilized and 
then maintained on Quetiapine XR up to 52 weeks in 
another study [23].

The results of our 12-week study both confirm and 
expand the published reports on Quetiapine XR as ef-
fective and well tolerated monotherapy for the treat-
ment of MDD [20-24]. Our results clearly demonstra-
te the efficacy of Quetiapine XR in reducing depressi-
ve symptoms as early as week 1. Likewise, we saw a 
significant decrease in anxiety symptoms as well ba-
sed on our HAMA data. The decrease in anxiety was 
much more pronounced in the high anxiety group and 
the reduction in anxiety levels was similar by week 2 
in both groups. HAMD-17 scores on the other hand, 
decreased similarly in both high and low anxiety 
groups. From a pooled analysis of two previous ran-
domized, double blind, placebo-controlled studies 
of Quetiapine XR monotherapy studies, a significant 
reduction in Montgomery Asberg Depression Rating 
Scale (MADRS) total score was found in patients with 
high and lower levels of anxiety (anxious depression 
defined as baseline HAM-A total score of ≥ 20) with 
Quetiapine XR 150 and 300 mg/day [25]. In elderly 
MDD patients, a significant reduction in MADRS total 

         

Figure 7: Metabolic syndrome variables
BMI: Body Mass Index; TG: Triglyceride; HDL: High Density Lipoprotein; LDL: Low Density Lipoprotein; Glu: Glucose 
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300 mg/day, as monotherapy, or adjunctive therapy 
to ongoing antidepressant therapy showed that the 
proportion of patients experiencing sustained re-
sponse was greater with quetiapine XR 150  mg/day 
versus placebo at week 2 in the monotherapy studies 
[33]. This conflicting data on proper dosage requires 
further study, especially with regard to the drug’s to-
lerability.

In terms of tolerability, the reported side effect 
profile for Quetiapine XR at both the 150 mg/day and 
300 mg/day dosing predominately includes somnolen-
ce, sedation and dry mouth. In one of the randomized, 
double-blind, placebo-controlled studies, sedation was 
found as the most common side effect leading to di-
scontinuation [21]. In a meta-analysis of randomized, 
placebo-controlled trials of Quetiapine monotherapy 
in MDD, the pooled mean change in Pittsburgh Sleep 
Quality Index scores of the quetiapine-treated group 
was found to be significantly higher than that of the pla-
cebo-treated group.7In another study, 19.7% of patien-
ts discontinued Quetiapine XR 150 mg/day and 15.1% 
discontinued Quetiapine XR 300 mg/day due to dry 
mouth, sedation, and somnolence [20]. Quetiapine stu-
dies have shown that the tolerability is related to dosing 
and a lower dose is better tolerated than a higher dose 
in the treatment of depression [34]. In our study, the di-
scontinuation rate due to side effects was 23% and the 
most prominent side effects were extended sleep, ear-
ly morning grogginess and dry mouth. The blockade of 
histamine 1 receptors and alpha1 receptors may play a 
major role in antipsychotic drug-induced sedation [35]. 
Because of sedation, in our study the starting dose was 
decreased from 50 mg to 25 mg/d and the up-titration 
was done more slowly. These results are consistent with 
patient reports in the other studies of Quetiapine XR in 
this dosing range [20-24] and indicate that the actual 
doses of Quetiapine in MDD should be much lower than 
the doses used in placebo-controlled clinical trials and 
the dose titration should start as low as 25 mg/d and in-
creased slowly as tolerated to prevent non-compliance.

Metabolic syndrome is another important side effect 
to consider for second generation antipsychotics inclu-
ding Quetiapine XR [34,36]. Hyperglycemia, hyperlipide-
mia, weight gain, and new-onset diabetes have all been 
reported in patients taking standard doses of Quetiapi-
ne [35,37]. In fact, current manufacturer guidelines for 
Quetiapine Fumarate (Seroquel®) recommend monito-
ring plasma glucose and lipid profiles in all patients with 
significant risk factors (e.g. obesity) (AstraZeneca Phar-
maceuticals, London, United Kingdom) [36,38]. But, our 
study participants showed no significant signs of incre-
ased risk factors for Metabolic Syndrome with a mean 
dose of 175 mg during the 12-week observation period.

In conclusion, Quetiapine XR monotherapy is both 
efficacious and tolerable in the treatment of MDD with 
symptom improvement seen as early as week 1 and the 
optimal dose being between 150-175 mg/day. Early 

dose-dependent manner similar to the activation pat-
tern of the antidepressant, reboxetine. Early peak of 
ERK activation was observed at 10 minutes and was 
sufficient to induce long term GDNF release 48 hours 
after norquetiapine and reboxetine treatment which 
suggests initiation of the cascade of adaptive changes 
responsible for clinical effects after three-four weeks 
or sooner after the beginning of treatment [29].

Stress perception also decreased significantly in our 
study. Early life stress plays an important role in the on-
set of depression and is associated with poor response 
to treatment. Furthermore, it triggers epigenetic chan-
ges associated with the pathophysiology of MDD. In an 
animal model of depression, maternally deprived rats 
showed depressive-like behavior in the forced swim 
test and they had an increase in the histone deacetylase 
(HDAC) and DNA methyltransferase (DNMT) enzymatic 
activities in the hippocampus and nucleus accumbens, 
while treatment with Quetiapine reversed depressi-
ve-like behavior and the DNMT activity in the hippo-
campus [30]. Although we did not measure childhood 
trauma, stress in the month preceding enrollment in 
our study due to depression may have also exerted epi-
genetic changes and these changes may have been re-
versed by Quetiapine treatment.

With respect to efficacy and tolerability, we found 
that the most effective average daily dose with the 
least amount of intolerable side effects was around 
175 mg. Since NET inhibition is accepted as a me-
chanism of antidepressant activity of Quetiapine, 
NET occupancy was measured via positron emission 
tomography in another study; NET occupancy in the 
thalamus was found to be 19 and 35%, respectively, 
at Quetiapine XR doses of 150 and 300 mg/d and the 
estimated plasma concentration of norquetiapine 
corresponding to 50% NET occupancy was 161 ng/ml 
[31]. Although we did not measure plasma concen-
tration of norquetiapine, we measured Quetiapine 
plasma concentration and it was 5.07 ng/ml by week 
8 and our dose range was 25-300 mg/d. Nevertheless, 
the precise dosing of Quetiapine XR as monotherapy 
for MDD remains as an open question. It is believed 
that the antidepressant activity becomes manifest 
at lower doses than the dose ranges prescribed for 
psychotic symptoms, which is usually > 300 mg/day. 
In one study, Quetiapine XR 150 mg/day was consi-
stently more efficacious than 50 mg/day and 300 
mg/day [21] while in another study, remission rates 
(MADRS score ≤ 8) were significantly higher for Que-
tiapine XR 300 mg/day, but not for Quetiapine XR 
150 mg/day [20]. Most recently, a retrospective stu-
dy demonstrated that the mean effective initial and 
maintenance doses for Quetiapine as an augmenta-
tion treatment for depression were 23.6 to 40.7 mg/
day, respectively [32]. A post hoc analysis of pooled 
data from four previously reported randomized, pla-
cebo-controlled studies of Quetiapine XR 150 and 
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(2009) Extended release quetiapine fumarate monotherapy 
for major depressive disorder: Results of a double-blind, 
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299-313.
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pressive disorder: A placebo-controlled, randomized study. 
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23.	Liebowitz M, Lam RW, Lepola U, Datto C, Sweitzer D, et al. 
(2010) Efficacy and tolerability of extended release quetia-
pine fumarate monotherapy as maintenance treatment of 
major depressive disorder: A randomized, placebo-control-
led trial. Depress Anxiety 27: 964-976.

24.	Katila H, Mezhebovsky I, Mulroy A, Berggren L, Eriksson H, 
et al. (2013) Randomized, double-blind study of the efficacy 
and tolerability of extended release quetiapine fumarate 
(quetiapine XR) monotherapy in elderly patients with major 
depressive disorder. Am J Geriatr Psychiatry 21: 769-784.

25.	Thase ME, Demyttenaere K, Earley WR, Gustafsson U, 
Udd M, et al. (2012) Extended release quetiapine fumara-
te in major depressive disorder: Analysis in patients with 
anxious depression. Depress Anxiety 29: 574-586.
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ating comorbid anxiety and depression: Psychosocial and 
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378.

28.	Altinay M, Karne H, Beall E, Anand A (2016) Quetiapine 

symptom improvement might be a predictor of respon-
se to Quetiapine treatment, a finding that could give 
doctors confidence to continue treatment and may faci-
litate adherence to treatment [6].

Limitations of this study are the small number of 
completers. Loss to attrition, absence of a placebo-con-
trolled, double blind, randomized arm and a 12-week 
treatment phase with no measurement of norquetia-
pine blood levels. Further research is needed to deter-
mine the long-lasting impact of Quetiapine XR in the 
treatment of MDD, and long-term remission rates, and 
long-term side effect profile.
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