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Abstract

There are limited data on the effectiveness of the atypical antipsychotic
quetiapine as an augmentation agent for non-psychotic unipolar depression
(NPUD), despite its frequent use for this purpose. Sixteen patients with residual
symptoms of NPUD after at least 6 weeks of antidepressant treatment were
randomized into placebo and quetiapine groups for 8 weeks. Analysis
demonstrated significantly greater (p<.05) mean changes in the 17-item Hamilton
Depression Scale (11.875 vs. 4.86, p=.018), Montgomery-Asberg Depression
Scale (14.88 vs. 5.29, p=.007), and Hamilton Anxiety Scale (11 vs. 4.14, p=.007)
for the quetiapine group (n=8) versus the placebo (n=7) group. Trends towards
improvement were seen in other scales of sleep and disability. Average dosage
of quetiapine was 350mg and there were no differences in weight gain,
cholesterol, or glucose between groups. This study demonstrates the benefit of
quetiapine as an adjunctive NPUD treatment. Limitations include small sample

size and no objective measures of sleep.
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Introduction

Major Depressive Disorder (MDD) is widely well known to be a prevalent problem
in today’s society. A recent worldwide study by the World Health Organization
(WHO) revealed that 11.7% of those sampled had a current depressive disorder
(1) and more than 15% of the population was at lifetime risk for developing this
illness (2). MDD is currently the fourth leading cause of disability worldwide and

expected to rise to second place by the year 2020 (3, 4).

Although current treatments for MDD are effective and tolerable, recent studies
indicate that only 40-50% of patients ever reach full remission from the illness
(5). Even up to half of people who are considered responders (usually defined as
a 50% or greater decrease in symptoms as measured by standard depression
research scales) still have significant residual symptoms (6). These symptoms
have been consistently linked to relapse and a poorer prognosis in MDD (7, 8).
Overall, only 30% of patients with depression are without symptoms after initial
single antidepressant (AD) therapy (9). Thus, there is a great need for improved

treatment of MDD.

This need has been long known, and the literature is filled with reports of MDD
treatment with combinations of ADs and augmentation with non-antidepressaht
medications. These are reviewed and summarized extensively elsewhere (10,

11). Notwithstanding good recent systematic trial evidence for some of these



strategies (12-16), most of the data on these are anecdotal and of limited rigor
(11). This is in direct contrast to the abundance of good scientific data on single
agent AD therapy for the treatment of depression. Therefore, there is a need for
further controlled studies on combination and augmentation treatments for
depressed patients. Combination and augmentation treatment in MDD is often
necessary because of the heterogenous nature of the illness and its effects on

the brain.

Antipsychotic (AP) medications have historically been used to create or augment
antidepressant response. Imipramine, the original tricyclic AD, is a derivative of
chlorpromazine, the original AP. There is a large body of data showing that the
first generation or “typical” APs, especially low potency ones such as
chlorpromazine, can be comparable to ADs in their effect on depressed patients
(17). It is also well known that augmenting an AD with an AP will markedly
enhance the acute and long-term response rate of depression with psychotic

features (18).

Augmentation with the typical APs has always been limited by the possibility of
serious side effects, namely extrapyramidal symptoms (EPS) and tardive
dyskinesia (TD) (19). Mood disorder patients (i.e. with bipolar disorder or MDD)
are felt to be particularly vulnerable to these side effects compared to
schizophrenics (20). The advent of the “atypical” or second-generation

antipsychotics (AAPs) such as olanzapine, risperidone, clozapine, quetiapine,



aripiprazole and ziprasidone has reduced the likelihood of these adverse events.
These agents have been shown to be as effective as the typical APs while
showing lower rates of EPS and TD than the typical APs (21-23), although mood
disorders patients are still felt to be more vulnerable to EPS and TD from the
AAPs as well (24). Varying degrees of metabolic dysregulation such as weight
gain, dyslipidemia and diabetes have limited use to some degree with the first
four agents, but not ziprasidone and aripiprazole. Unfortunately, neither of the

latter two are easily available in Canada.

Though the findings of superior tolerability and efficacy of the AAPs versus the
typical APs have recently been called into question in schizophrenia (25, 26), the
strategy of antipsychotic augmentation in depressive syndromes is now being re-
examined with the AAP group. Part of the reason for this is that many of these
agents appear to be consistently superior to the older medications in the
treatment of mood states. This was first noted with the superior benefit of many
AAPs in the treatment of depressive symptoms in schizophrenia (27). There are
excellent data for olanzapine as monotherapy for the maintenance treatment of
bipolar disorder, comparable to lithium, long the gold standard of bipolar disorder
treatment (28, 29). Since bipolar patients spend most of their iliness in
depression (30), some antidepressant effect is likely to be occurring for any
successful maintenance treatment of bipolar disorder. Treatment with both
olanzapine + fluoxetine (31, 32, 33), as well as recent large scale double blind

controlled trials with quetiapine (34, 35), have also demonstrated robust



improvement in the depressed phase associated with bipolar disorder. The
evidence is of such strength that they are considered first or second line

treatments for bipolar depression in recent published clinical guidelines (36, 37).

Not surprisingly, there is now a burgeoning literature for the AAPs as an
adjunctive treatment in non-psychotic unipolar depression (NPUD) (38). This is
already seen in common clinical use. A recent chart review demonstrated that
55% of hospitalized NPUD patients were on an antipsychotic (39). Olanzapine
(40—42), aripiprazole (43, 44) and ziprasidone (45) all have demonstrated
antidepressant effects as augmentation for NPUD in controlled trials. The
evidence for olanzapine appears to be more robust and includes double-blind
controlled trials (40, 41) and even one open trial of successful monotherapy (46).
An olanzapine and fluoxetine combination appeared have a quicker onset of
action compared to standard ADs in one study as well (41). The findings with
risperidone as a NPUD augmentation agent have been mixed. An early open
case series (47) and controlled trials (48, 49) have demonstrated success, but
there was an overall failure to improve over placebo in an open 6-month
continuation phase of a double-blind trial (50). The use of AAPs in NPUD is

reviewed in further detail elsewhere (51, 52).

Quetiapine also appears to possess some antidepressant qualities. Preclinical
data demonstrated significant improvement in animal paradigms of conditioned

avoidance (53) and drug-induced social isolation, similar to other AAP agents



(54). Although these tests are considered behavioral models of antipsychotic
activity, both could also be considered models for the depressive symptoms of
isolation and anxiety. Improvements in conditioned avoidance and drug-induced
social isolation have been seen with AD medication as well (55). Interestingly, in
both paradigms quetiapine demonstrated significant improvement in higher
animals (cats and monkeys) but none in lower mammals (rats) (53, 54),

indicating a potential selective benefit in humans.

The first indication of the antidepressant effect of quetiapine in humans was seen
in secondary meta-analyses from the early double-blind trials of the drug in
schizophrenic patients. These demonstrated the superiority of the agent over
haloperidol and placebo on both depressive and anxiety symptom clusters as
measured by the brief psychiatric rating scale (BPRS) (56). Data from a large,
open, randomized trial in a heterogeneous psychotic patient population have
shown robust antidepressant response superior to risperidone on the Hamilton
Depression Scale (HAM-D) (57, 58). These findings further evolved into open-
trial evidence of the efficacy of quetiapine for mood symptoms in psychotic mood
disorders (59, 60). Not surprisingly, anecdotal success of quetiapine
augmentation for depressive symptoms in many other areas has followed (61).
Open trial data showing potential antidepressant efficacy have been seen in
augmentation trials for post-traumatic stress disorder (PTSD) (62, 63) and
borderline personality disorder (64, 65). Placebo-controlled double-blind trial data

have been seen for quetiapine augmentation in resistant obsessive compulsive



disorder (OCD) (66), and most recently as monotherapy in two landmark large
scale multi-centre trials in bipolar depression (34, 35). Secondary subanalyses of
these two studies demonstrated a favorable effect size, and a possible anti-
suicidal effect (67). Recent evidence is now demonstrating potential
antidepressant and anxiolytic effects for quetiapine monotherapy in alcohol
dependence (68), social anxiety (69, 70), and generalized anxiety disorder (GAD)

as well (71).

In terms of adjunctive quetiapine in the treatment of NPUD, there are 3 case
series (72-74), one comparative open label trial demonstrating the superiority of
quetiapine to lithium augmentation in patients with residual symptoms (75), and
one open follow-up trial of 20 weeks (76). There are also two studies of
quetiapine plus AD versus placebo plus AD combination therapy in medication-
free 'patients at the beginning of MDD treatment. One was a single-blind placebo
controlled trial comparing a paroxetine group and a paroxetine plus quetiapine‘
group over 8 weeks (77). The other was an open label 4-week study
demonstrating an improvement in sleep and mood after adding a rapidly titrated
antidepressant and quetiapine to resistant patients after a 3-day washout of

previous medications (78).

Finally, a recent study also demonstrated that quetiapine had similar efficacy to
amitriptyline in an animal model of anhedonia (82). Similar to the current trial,

there also have been two recent double-blind placebo-controlled trials of



quetiapine augmentation of AD in patients with residual symptoms of depression.
These studies were of very similar design to the thesis and many comparisons
will be made throughout this paper. Both demonstrated a robust effect of
adjunctive quetiapine treatment versus placebo in NPUD (79, 80). Another
double-blind study also demonstrated significant improvement for the quetiapine
group but focused on augmentation in NPUD with prominent residual somatic
symptoms (81). Hence there is a significant evidence base demonstrating the

potential antidepressant efficacy of quetiapine in NPUD augmentation treatment.

Quetiapine is also very well tolerated, with levels of EPS comparable to placebo
(83) and high patient acceptability in long-term treatment (84). Major side effects
are minimal and include sedation, a small amount of weight gain, as well as
orthostatic hypotension (83, 84). In addition to its potential antidepressant effect,
quetiapine has a very favorable side effect profile and limited drug interactions
(85). There are no major interactions with members of two major AD classes, the
selective serotonin uptake inhibitor (SSRI) fluoxetine and the tricyclic imipramine
(86). Quetiapine is primarily metabolized by the cytochrome P450 3A4 enzyme
(CYP3A4) (87), and thus it may interact with drugs that utilize this enzyme.
However, this effect appears to be minimal (88). These two features above make

quetiapine an attractive option as an adjunctive treatment for depression in

community settings.



As mentioned previously, long-term metabolic and weight concerns have been a
large problem with the AAP group. Postulated mechanisms include H1
antihistamine receptor blockade and 5HT2C receptor activity and the reader is
referred elsewhere for a full review of this topic (89-92). These issues are of
crucial importance, not only because of numerous related heaith issues, but also
due to medication compliance rates. Obese people have been shown to have
over twice the amount of non-compliance with the AAP group compared to non-

obese patients (93).

The weight gain for quetiapine has been estimated at between 2-4kg over 1 year
in long-term studies (94). Similar to many other AAPs, weight gain,
hyperlipidemia and glucose dysregulation are all significant possibilities with
quetiapine. Data are mixed, but overall it appears that quetiapine has
demonstrated fewer of these metabolic difficulties than AAPs such as clozapine
and olanzapine and is similar to risperidone at a moderate level of metabolic risk
(89,92). Clinically, the metabolic difficulties of quetiapine and other AAPs appear
to be clinically related to dosages to some degree, although this has not always
been borne out by controlled studies (95). Given that the AAP augmentation in
NPUD appears to generally require lower dosages than schizophrenia treatment,
this makes the potential metabolic risk of quetiapine in this area even lower.
Aripiprazole and ziprasidone are both AAPs that are likely metabolically and

weight-neutral (92) and may hold great promise as NPUD augmentation agents,



but as mentioned previously, neither of these is readily available in Canada (at

the time of this writing).

Disturbed sleep and anxiety are two symptom domains in depressed patients
that are worth independent examination in their own right. Both are well known to
be commonly co-morbid in depression and are strongly linked to treatment
difficulties, poor outcomes and overall non-response (96-98). It has long been
clinical practice to use AP medication to reduce agitation, anxiety and sleep
fragmentation in non-psychotic depression (99). These symptom domains appear
to be areas of significant advantage for the AAP and good evidence is emerging
for their role in several anxiety disorders (99). Quetiapine also appears to
significantly reduce various domains of anxiety symptoms i'n the large bipolar
depression trials (100), anxiety disorders (62, 63, 65, 69-71) as well as other

augmentation trials in NPUD (79).

Although often measured as an item on scales of mental iliness, the specific
effects on sleep in psychopharmacological studies have rarely been looked at
independently. The reason for this is likely multifactorial, and potential
contributors include poor training about sleep disorders in psychiatry, a lack of
psychiatrists trained in sleep medicine, and the unavailability of sleep laboratory
facilities for research in many jurisdictions. Hence it is not surprising that there is
very little evidence of the effects of the AAP group on the subjective and

objective variables of sleep. Subjective sleep in patients with schizophrenia and



bipolar disorder have been seen to improve after a switch to AAP treatment from
typical AP treatment (101, 102). Other AAPs (olanzapine, clozapine, risperidone
and ziprasidone) have shown to objectively increase stage 2 slow wave sleep, as
well as sleep continuity in healthy volunteers (103-105) and schizophrenics (106,
107). Interestingly, an improvement in objective sleep parameters similar to
sedating antidepressants has also been seen with both olanzapine and
risperidone when added to patients with treatment resistant depression (108,
109). Rapid eye movement (REM) suppression and increased REM latency,
common objective sleep changes of AD treatment (110, 110a), were also seen in
the risperidone study (109) and in healthy people that were given ziprasidone

(105).

Clinically, recent open studies of quetiapine in PTSD (111) and Parkinson’s (112)
demonstrated specific improvements in various domains of subjéctive sleep. It
was also found to significantly improve sleep-wake disturbances compared to
haloperidol in patients with Alzheimer’'s dementia (113). Subanalyses of the sleep
items on depression and anxiety rating scales have shown a vast improvement
with adjunctive quetiapine use in NPUD (76, 79). This has been seen with other
AAPs (41, 42), although clinically quetiapine is thought to be one of the more

sleep-promoting AAPs.

There are only two known studies measuring the effects of quetiapine on

variables of objective sleep measured by polysomnography. The amount of total

10



sleep time, sleep efficiency and sleep latency improved in one study of healthy
subjects and there was a significant increase in periodic limb movements (PLM)
(114), a polysomnographic finding of recurrent leg twitching that is of unclear
clinical significance. There was significant REM suppression and a trend toward
increased REM latency, which as mentioned earlier, are objective sleep effects of
almost all antidepressants of different classes (110). The other study (115) used
quetiapine in patients with primary insomnia, which is sleep disturbance without
any overt psychiatric or medical pathology. Patients in the quetiapine group also
demonstrated a significant increase in total sleep time, sleep efficiency and a
decrease in subjective sleep latency but no decrease in objective sleep latency.
There were no significant effects on REM sleep reported. Another previously
mentioned study (78) indicated that adjunctive quetiapine treatment was
beneficial for sleep in NPUD because of a reduction in nighttime variables of
motor restlessness measured by actigraphy, which can approximate true sleep.
However, as discussed later in this thesis, this study has significant

methodological problems on both the sleep and mood fronts.

Given this rapidly evolving evidence base of an antidepressant effect with
adjunctive quetiapine and other AAP treatment, as well as the tolerability of
quetiapine compared to other AAPs, it was felt that a pilot placebo-controlled
study of quetiapine in non-psychotic depression was warranted. The effects of
quetiapine on anxiety symptoms, sleep, weight, cholesterol and glucose levels

were also warranted as secondary objectives.
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Objectives & Hypotheses

This study attempted to answer the question of whether or not quetiapine is a
viable augmentation strategy for patients with residual symptoms of NPUD after
6 weeks of SSRI or serotonin noradrenaline reuptake inhibitor (SNRI) therapy.
The safety and overall clinical tolerability of quetiapine in this patient population
were also assessed. The population was limited to persons who were already on
SSRI/SNRI agents, in order to create a more homogenous study group and

because of the wide use of these drugs in depressive disorders.

Based on the aforementioned rationale and previously reported data, the
hypothesis of the study was that the use of quetiapine, compared to the placebo
group, would demonstrate:

1. Significant antidepressant and anxiolytic effects when both were added to the
treatment regimen of patients who have residual symptoms of non-psychotic
depression on SSRI/SNRI therapy.

2. A small amount of weight gain, but no adverse change in cholesterol or
glucose levels.

3. A beneficial effect on sleep.

12



Methods

Patients were recruited through the outpatient psychiatry clinics at the Grey Nuns
Hospital in Edmonton, and through the practices of local psychiatrists and
general practitioners. Radio advertisements to the public were also used to
attract potential subjects. The study protocol and all advertisements were

approved by the University of Alberta Research Ethics Board.

Pre-study screening: All patients were telephone-screened by the author and a
research assistant. After basic inclusion and exclusion criterion were applied,
potential patients were asked to present for an interview. Informed consent was
obtained and detailed inclusion and exclusion criteria (see below) were reviewed

through patient interviews.

A. Inclusion Criteria

1. Ages 18-65.

2. Current episode of MDD without psychotic features as defined by the Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV-TR) (116) criteria. This was
determined according to clinical interview and the MINI International
Neuropsychiatric Interview (MINI) (117). The MINI is a brief structured interview
designed to systematically screen for the major axis | disorders in the DSM-IV-
TR. Studies demonstrate its comparable reliability and validity to other structured

research interviews, and has gained wide clinical acceptance.

13



3. Atleast 6 weeks of single agent SSRI or SNRI therapy at an acceptable dose (5,
118) (see Table MT-1) in the current episode.

4. Residual symptoms of depression still present after this treatment. The 17-item
Hamilton Depression Scale (HAM-D17) (119) was used to determine this. The
HAM-D17 is a clinibian-rated scale that is assessed after a semi-structured
interview. It has been the gold standard and the main outcome variable for over
40 years in depression research trials (6). A HAM-D17 score equal to or above
16 after 6 weeks of a therapeutic dose of AD treatment is considered an
indication of residual symptoms. According to the HAM-D17, 16 or greater is the
minimum cutoff point for moderate depression, and this definition has been used
in well-accepted controlled augmentation trials of antidepressants in NPUD (120-
122). A HAM-D17 score of 16 or above after treatment with a therapeutic dose of
AD after 6 weeks is also one of the many definitions of treatment-resistant
depression (TRD) and has been sub-classified as a definition of Level 1 or early
treatment resistance (123, 124).

5. Female patients on an accepted method of contraception.

B. Exclusion Criteria

1. Substance abuse as defined by the MINI.

2. Serious unstable iliness or other iliness felt upon clinical interview to interfere
with study (e.g. newly controlled diabetes).

3. Clinically significant disturbance on laboratory indices (see List MT-2) as
determined by study physicians.

4. Use of herbal products for depression/anxiety.

14



5. History of electroconvulsive therapy (ECT) in previous 6 months.

6. Any history of treatment with clozapine.

7. Any concomitant serious psychiatric disorder except for secondary Panic
Disorder (PD), General Anxiety Disorder (GAD), PTSD, social phobia or OCD,
diagnosed by clinical assessment or MINI interview.

8. Any history of a psychotic, hypomanic or manic episode according to the MINL.

9. Severe cluster A traits, borderline, or antisocial personality disorder according to
DSM-IV-TR criteria or determined by clinical interview.

10. Known allergy to quetiapine.

11. Serious suicidal risk as assessed by clinical interviewer.

12. Pregnancy, lactation or intention to become pregnant.

13. Any antipsychotic medication in previous 4 weeks.

14. Any other prescription central nervous system (CNS) medication except for
benzodiazapines, zopiclone, zalepon and trazodone. These were washed out
over 2 weeks prior to the study medication beginning.

15. Other concomitant medication felt to interfere with study or cause a safety risk
according to clinical judgment (see Table MT-3 for detail).

16. Patients on nefazodone or other strong cytochrome P450 3A4 blockers, as
these have been shown to elevate the level of quetiapine (87).

17. People who had started formal psychotherapy or light therapy in the previous 8

weeks.
18. Patients with unexplained problems of vision or previous exposure to

radiotherapy of the head, as well as past prolonged systemic exposure to

15



corticosteroids. This was done to reduce the risk of cataract formation, which was
a small risk of quetiapine treatment at the time of the study based on animal

studies. It is now not an issue in the human use of quetiapine (125).

C. Premature withdrawal or discontinuation criteria

1.

2.

Clinical deterioration as determined by the study doctors.

A serious adverse event,
Patient's voluntary choice to stop participation in the study at any time. This
did/would not affect their future medical care.

Noncompliance with study procedures.

Baseline evaluation: Patients satisfying baseline criteria underwent a physical
examination performed by the author. Blood tests were then performed with
various standard hematological, chemistry and urinalysis panels (see List MT-2
for detail). In large-scale clinical trials, quetiapine has shown no major
complications of these panels except for transient liver enzyme elevation, small
dose-related increases in total and free levothyroxine (with no thyroid stimulating
hormone [TSH] elevation) and a potential increase in cholesterol, glucose and

hemoglobin A1c, a long term marker of glucose levels concentrations (126).

Method of randomization, blinding, comparative agent: If a subject satisfied
all criteria and consented, he or she was randomized in double-blind fashion by a
computer program to either receive placebo or quetiapine in addition to their

current medication. The ratio of randomization was 1:1. Prior AD therapy in both

16



groups was continued. This has been discussed in the literature as an ethical
design because it is often noted that more than 6 weeks is needed to respond to

single agent AD therapy (123, 127).

Concomitant medication: Concomitant medication was monitored throughout
the study and certain medications were allowed (see Table MT-3). The only
CNS active medication allowed throughout the study was lorazepam as

necessary at a maximum rate of 4mg per week.

Drug formulation, dosage regimen: Initially, patients in the active group were
titrated flexibly towards a target dose of 200mg over 3 weeks. The schedule for
dosing was 50mg at night for 7 days, 100mg at night for 7 days, and then 200mg
at night for 7 days. After this, the dose was titrated as necessary to a maximum
of 600mg at night. All dosing was done at the discretion of the investigators,
using patient tolerance and response as guidelines. The dosage was not
increased at a rate more than 200mg per week and was done in 100mg
increments where possible. The dose of 200mg is within range of the average
dose of quetiapine use in large naturalistic studies of non-psychotic disorders
(62, 61), and the two other double-blind NPUD augmentation trials had a similar
dosing schedule (79, 80). This titration is actually much slower than the

recommended titration schedule on the package label (126).
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Treatment visits: Patients were seen at 1, 2, 3, 4, 6, and 8 weeks (+/- 2 days on
each visit). Efficacy scales, disability measures and adverse event categorization
were performed at each visit (Figure MF-1, Table MT-4). At the last visit, repeat
blood work indices of fasting glucose and lipid levels were performed. After the
study’s completion, the patients were given the option to continue follow-up at
either the Grey Nuns outpatient clinic or return to the point of referral if

applicable.
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Figure MF-1: Study Design

16 patients
1. Primary DSM-IV
Depression

Randomized, double-blind

2. HAM-D17 > 15
after 8 weeks of
SSRI/SNRI

* dosed at HS
** flexibly dosed up to 600mg
depending on response/tolerance

therapy at
optimized dose
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Efficacy, variables and analysis:

The basic hypothesis was subdivided into primary and secondary objectives as

follows:

Primary Objective

This was the last observation carried forward (LOCF) mean change from
baseline to endpoint on the HAM-D17 for both groups for the intention to treat
(ITT) population. The ITT was defined to be any patient who started the study,
took study medication and had one set of assessments after baseline. For the
purposes of this study, response was defined as a fifty percent decrease in the
score over 8 weeks. Remission was defined as a total HAM-D17 score of less

than 8. These are consistent with the standard definitions in the literature (5, 10).

Secondary objectives
The secondary objectives of this study were to compare the efficacy, safety and
quality of life changes of 8 weeks of quetiapine augmentation therapy versus

placebo using the following assessments: '

1. Montgomery-Asberg Depression Rating Scale (MADRS) (128). The MADRS
is a scale that is now in widespread use. It consists of 10 items ranked by the

clinician on a scale of 0 (no symptoms) to 6 (most severe) after a semi-

! All are LOCF mean change from baseline to endpoint for both groups (in the ITT) unless
mentioned otherwise.
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4.

structured interview. It is thought to be more sensitive to change in AD trials
than the HAM-D (129,130).

Treatment of anxiety symptoms. This was measured by the Hamilton Anxiety
Scale (HAM-A) score (131). The HAM-A is the most widely used
observational rating scale for anxiety. It has 14 items scored by the clinician
from 0 (no symptoms) to 4 (very severe) after a semi-structured clinical
interview. A HAM-A of 15 or above is considered a moderate level of baseline
anxiety.

Change on the Clinical Global Impressions — Severity and Improvement (CGI-
S & CGl-l) (132). The CGI-S and CGlI-I are simple 7-point clinician-rated
scales that categorize the degree of improvement and severity. The CGl-1 is
rated from very much improved (1) to very much worse'(7), while the CGI-S is
rated from normal or not ill (1) to among the most extremely ill of all patients
(7). These scales have the advantages of being simple to use and clinically
relevant.

Weight gain, fasting lipid and glucose changes by measuring the mean
change in standard indices of cholesterol levels and glucose over the 8 weeks
of treatment, as well as measuring weight throughout.

Change from baseline to endpoint on the Pittsburgh Sleep Quality Index
(PSQI). The PSQI (133) is a well-validated scale used to globally measure
patients' subjective feelings about their quality of sleep. It is filled out by the
patient and consists of nine general questions, which are then scored by the

clinician into seven factors of sleep quality. Other sleep measurements
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included the total sleep subscale on the HAM-D17, (which consists of 3 items:
initial, middle and later insomnia) and the global sleep subscale of both the
HAM-A and the MADRS.

. Quality of life of patients: this was measured by the Sheehan Disability Scale
(SDS) (134). This is a simple patient-rated 3-item scale, which is a well-
validated instrument for the assessment for perceived disability from iliness.
The items are rated from 0 to 10 (10 being severe disruption).

. Standard research definitions of response (a 50% or greater decrease in
HAM-A and MADRS scores) and remission rates (HAM-A below 8, PSQl
below 5, or MADRS below 11) (6, 10). Response on the CGI-l and CGI-S was
defined as people with greater than 1 point of improvement on either scale.
Remission was considered a score of 1 or 2 on either scale. Again, this is
consistent with the predominant definitions in the mood disorders literature (6,
118, 123). *

. Change from baseline on various individual PSQIl, MADRS, HAM-D, HAM-A

item scores. The entire protocol is summarized in Table MT-4.

Sample size:

In terms of power, the study was originally designed to have 20-25 subjects in

each arm. Approximately 60 total patients would have to be randomized to

achieve this goal. From basic statistical tables, a study of this size is sufficient to

show an effect size that is 80-90% of the standard deviation (SD) of change

between the means of the placebo and active groups. This is when using the t-
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test (test for comparing means of continuous variables) and the assumptions of

2-tailed alpha value of =0.05 and a beta value of =0.20.

The SD of the expected change on the Hamilton depression scale (HAM-D17)
between placebo and active medication groups is approximately 6 points. This
figure is a composite estimate from data including: past controlled studies of AAP
augmentation of non-psychotic unipolar depression (40, 79) and typical AP

augmentation data (17).

Thus this sample size would have been able to detect a difference of at least
(0.8"6 =) 4.8 to (0.9%6 =) 5.4 points between the placebo and active treatment
groups using the measure of mean HAM-D17 scores. This difference is well
within the expected effect size, given past reports on other anti-psychotic
augmentation trials in other forms of depression (17, 34, 35, 40). A similar
sample size to the current study has also been used in previous controlled trials
of augmentation with other agents (40, 120-122) and this trial is a pilot study as

well.

Basic Statistical Analysis

All analyses were done on the intention to treat (ITT) population. Demographic

variables were compared between the placebo and active treatment groups. T-
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tests were used to determine this significance between groups on continuous

variables, and Chi-square tests were used on dichotomous variables.

The analysis consisted of the mean differences on all outcome measures from
baseline to week 8 (LOCF) between treatment groups. Comparison between
placebo and quetiapine groups was done using t-tests. All tests were 2-tailed
with a significance level set at p<.05 unless otherwise stated. Trends towards
significance were defined as p=.05-0.1. Mean changes at each visit were

calculated for major outcome measures and compared with t-tests as well.

Response, remission rates, average dosage and safety data were compared with
various descriptive statistics. The SPSS statistics software package was used to

assist in the primary and secondary analysis of data.

Unfortunately, expected enrollment was not feasible, and the study group
consisted of 8 patients for each arm. This compromised the power of this study.
Analysis of objectives still went ahead as previously outlined, but descriptive
statistics often had to suffice given the limited subject population. However, the

current study was only designed to be a pilot and not meant to be definitive.
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Table MT-1: Acceptable Antidepressants and Adequate Dosage”®

2 Acceptable antidepressant trials - 6 weeks as the minimum adequate dose listed

above from history or chart
® Drug and dose criteria (5, 84a)
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List MT-2: Laboratory Tests

Hematology
Hemoglobin, hematocrit, RBC, MCV, MCHC, WBC, lymphocytes, monocytes,

neutrophils, eosionphils, basophils, platelets, cell morphology, Hemoglobin A1C

Urine

Standard urinalysis, urine drug screen for solvents, opioids, marijuana, cocaine,

amphetamines, urine B-HCG (females only)

Chemistry

Sodium, potassium, chloride, calcium, phosporous, creatine, BUN, uric acid,
bilirubin, alkaline phosphatase, GGT, AST/ALT, total protein, albumin

TSH*, fasting glucose, cholesterol, trigicyerides, LDL, HDL

EKG (interpreted by cardiologist on staff at hospital)

* If TSH is abnormal a free T4 index will be done to determine clinical significance
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Table MT-3: Drugs Allowed (Y) and Not Allowed (N) as
Concomitant Medications (drugs not included were assessed at
the discretion of the study doctor)

ecause of low interaction potential

Hypnotics (sle L .
and common usage

Crmliatintar

(inhaled st
@ Stable dose for more than 6 weeks

® | orazepam (up to 4mg/week) is allowed
¢ Will be washed out over 2 weeks

4 None in previous 4 weeks
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Table MT-4: Study Flowsheet

Screen Baseline Week Week Week Week Week Week
1 2 3 4 6 8

Study Day (+/-1 -14 0 7 14 21 28 42 54

day)

Visit No 1 2 3 4 5 6 7 8

Consent X

Medical/ X

Psychiatric HX

MINI X

Prior meds X

Concomitant X X X X X X X X

meds’

Drug or X X X X X X X
lacebo®

HAM-D 17 X X X X X X X X

MADRS X X X X X X X

HAM-A X X X X X X X

CGl-l X X X X X X X

SDS X X X X X X X

PQSI X X X X X X X

Phys exam X

Vitals® X X X X X X X X

Weight X X X X X X X X

Lab tests* X X

ECG X

Urine tox X

Adverse X X X X X X

see Table MT-3 for list of allowed medications and washout criteria
2 see dosing pattern discussed in protocol
3vitals include pulse, sitting and supine blood pressure, respiration rate,
temperature
“ see List MT-2 for list of blood tests
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Results

A large number of people (350) were telephone screened and 24 of these people
were deemed suitable to present for clinical interview. Of these, 2 were excluded
due to continued substance abuse and another 6 were found to have bipolar i
disorder. Sixteen people were then randomized to the placebo and treatment
groups. One person was dropped prior to treatment because of a protocol
violation. The patient in question had stopped her AD between randomization

and treatment.

Two people dropped out of the study, one person in each group. The person in
the placebo group dropped out at week 3, due to non-response. The person in
the treatment group dropped out in week 7, also due to non-response. One
patient was hospitalized for psychosocial stressors that were clearly non-

quetiapine related one day prior to her last set of measurements.

Demographic variables were comparable between the 2 groups (Table RT-1).
There were no significant differences. The groups were patients who had
between 2-3 trials of ADs and had been depressed for 3-5 years. The groups

would be considered obese, with a body mass index (BMI) of 30 and above.
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Table RT-1: Demographic and Baseline Depressive Episode Data
standard deviation in brackets)
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Table RT-2 indicates the baseline measurements for the 2 groups on major
outcome measures. The treatment group was found to have a statistically more
significant level of depression on the primary outcome variable, the HAM-D17.
Otherwise there were no significant differences between the groups. Overall, the
scores on the HAM-D17, HAM-A and MADRS in both groups fell into the
category of moderately depressed and anxious. Patients had a moderate level of
disability and severity of illness given the baseline scores on the SDS and CGI-S.
However, the groups had severe sleep disturbance as measured by the PSQI.
The PSQI for a normal control population is 2.67 and a score of above of 5 has

been considered elsewhere to be significant insomnia (101).
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Table RT-2: Mean Outcome Variables at Baseline (standard
deviation in brackets)

o o . o

=
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In terms of metabolic concerns, there were no significant baseline differences
between the groups (Table RT-3), except the placebo group had an average total

cholesterol level that was slightly elevated. Otherwise baseline metabolic

concerns were well within normal limits.
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Table RT-3: Mean Baseline Metabolic Indices (standard deviation
in brackets)
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Table RT-4 summarizes the LOCF ITT analysis of the mean change in major
outcome variables in the study. The quetiapine group demonstrated statistically
greater mean change than the placebo group on the primary outcome measure
(HAM-D17) and the secondary outcome measures of the HAM-A and the
MADRS. This effect started at week 4 (Figures RF-1 to RF-3). Trends towards
significance were seen in sleep disturbance (PSQl), overall disability (SDS), as
well as the Clinical Global Impression Scales of severity and improvement (CGI-
S and CGl-l). The average dose was 350mg (SD 177.21, range 100-600mg) in
the treatment group. Only 1 person used benzodiazepines as rescue medication

in the study.
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Table RT-4: Mean Improvement Over 8 weeks (LOCF ITT
analysis, standard deviation in brackets) '
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Figure RF-1: Mean Improvement in HAM-D17 Over 8 weeks

(*p<0.05 vs. placebo, LOCF ITT analysis, 2-tailed t-test)
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Figure RF-2: Mean Improvement in MADRS Over 8 weeks
(*p<0.05 vs. placebo, LOCF ITT analysis, 2-tailed t-test)
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Figure RF-3: Mean Improvement in HAM-A Over 8 weeks
(*p<0.05 vs. placebo, LOCF ITT analysis, 2-tailed t-test)
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Looking at the various response and remission rates (Table RT-5), there are
numerically more responders and remitters in the quetiapine group on many of
the outcome measures. A significant difference was seen in HAM-A response
rates and trends towards significance are seen for remission rates on the HAM-
D17, MADRS and CGI-S, and for response rates on the PSQI, MADRS, CGI-S

and CGlI-l. No statistically significant metabolic changes were seen (Table RT-6).
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Table RT-5: Response and Remission Rates

'50% decrease
2score<7
3score<5

4 score < 11

® 2-point change

6 score either 1 or 2

All tests used Pearson chi-squared test for p-values
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Table RT-6: Mean Change in Metabolic Indices After 8 weeks
(standard deviation in brackets)
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When looking at the sleep variables (Table RT-7), there was only a trend towards
significance for the quetiapine group on the PSQl total at week 8. This was
powered by statistically significant improvements in item 3 (hours of sleep), item
7, (enthusiasm and mood), as well as a positive trend in item 4 (sleep efficiency).
There were also significant differences seen in the quetiapine group for change
in PSQI total at week 6 (Figure RF-4). There were trends towards significance
starting at weeks 1 and 2 for PSQI items as well, but no consistent significant
separation until week 6 (Figures RF-5 and RF-6). There was a significant change
in the HAM-D17 total sleep score as well, which was almost entirely due to
changes in item 5 (middle insomnia) (Table RT-7). Again, trends towards
significance were seen at week 1, but consistent separation was not seen until
week 6 (Figure RF-7). The changes in HAM-A and MADRS sleep scores were
significant, but these are only one item and hence a more global measure of
sleep. Even when the sleep variables were dropped from the total scores, there
was still a statistically significant benefit in the quetiapine group versus placebo

on the HAM-D17, HAM-A, and MADRS.
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Table RT-7: Mean Improvement of Sleep Variables Over 8 weeks
(standard deviation in brackets)
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Figure RF-4: Mean Improvement in PSQI Total Sleep Score (PSQI
SS) *p<0.05, **p<0.075
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Figure RF-5: Mean Improvement in PSQI-3 (Hours of Sleep)
*p<0.05, **p<0.075, LOCF ITT analysis
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Figure RF-6: Mean Improvement in PSQI-4 (Sleep Efficiency)
*p<0.05, **p<0.075, LOCF ITT analysis
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Figure RF-7: Mean Improvement in HAM-D17 Sleep Score (HAM-
D17 SS) *p<0.05, **p<0.075
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Subanalyses

One must be cautious with interpreting the results of subanalyses of individual
items on the scales given the small sample size and that corrections for multiple
comparisons were not made. However, some interesting trends can be seen. On
the HAM-D17, significant changes were seen for the quetiapine group on the
items of guilt feelings, gastrointestinal somatic symptoms and general somatic
symptoms (Table RT-8). The sleep subscales have already been noted

previously (Table RT-7).
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Table RT-8: Mean Change in Individual HAM-D17 Scores Over 8
Weeks (standard deviation in brackets)
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On the MADRS, significant changes were seen for the quetiapine group on the
items of reduced appetite, lassitude as well as trends towards the significa.nce for

the items of tension and pessimistic thoughts (Table RT-9).
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Table RT-9: Mean Change in MADRS Scores Over 8 Weeks
(standard deviation in brackets)
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On the HAM-A, significant changes were seen in the quetiapine group for the
items of tension, autonomic symptoms as well as a trend toward significant

improvement on the behavior at interview item (Table RT-10).
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Table RT-10: Mean Change in Other HAM-A Scores Over 8 weeks
(standard deviation in brackets)
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In terms of adverse effects, quetiapine was well tolerated and there was only one |
dropout that was directly due to an adverse event. The medication was well-

tolerated, with somnolence being the largest concern (Table RT-11).
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Table RT-11: Major Adverse Events (AE) (number in brackets:
AE continued until end of study)
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Discussion

A sizeable minority (100/326, 30.68%) of patients were found to be unsuitable for
the trial during telephone screening simply because their AD dose had not been
titrated to a therapeutic level (Table MT-1). This was surprising given the amount
of education given to physicians about dose optimization of ADs. This may also
speak to a need for further depression education in our area. The relatively large
proportion of bipolar Il disorder (25% or 6/24) that was elucidated during clinical
interviews speaks to the recent lines of evidence indicating that many patients
who present with residual depression or TRD often actually have bipolar disorder

(135).

Our overall randomization rate of 16/24 (66.7%) is comparable to the 58/73
(79.5%) in another study of this nature (79). Our total completion rate was 13/15
(86.67%), which is excellent compared to the 34/58 (58.62%) — 18/29
(treatment) and 16/29 (placebo) — in that study (79). It is also interesting to note
that there was only one dropout in another published double-blind placebo-
controlled study of adjunctive quetiapine and AD medication, but this was done

with OCD patients (66).

The dose of quetiapine in its various guises as a mood stabilizer, antipsychotic,
hypnotic, anxiolytic and antidepressant are a subject for significant debate. The

average dose of 350mg in this study was towards the higher side of dosages
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used in augmentation trials, but there was a fairly even distribution from 100mg
to 600mg. Other double-blind NPUD augmentation trials in depression had lower
average doses of 186mg (79), 268mg (80) and 334mg (81). The average in the
single-blind trial was 60mg, but this study was fundamentally different in nature
(77). First of all, it was done on people without treatment prior to enroliment who
were then treated with either the SSRI paroxetine or paroxetine + quetiapine, so
a comparison cannot really be made. The other open combination trial similar to
this adding quetiapine on to ADs had an average dose of 340mg (78), but a
substantial minority of bipolar Il patients, hospitalization of all patients and rapid

AD titration in this study may have affected this.

Open trials of quetiapine augmentation in NPUD have also demonstrated marked
variability in dosage as well. A 20-week open trial had an average dose of 315mg
(76). However, these patients appeared to be much more ill thah ours, with two
failed trials of ADs from different classes and a starting HAM-D of 38.83, which
would be considered very severe depression (76). The open trial comparing
quetiapine augmentation to lithium (75) had patients with residual symptoms after
4 weeks of AD therapy at a maximal dose and their average dosage was 400mg.

However, this was not a flexibly dosed trial.

Case series of adjunctive quetiapine in NPUD had average dosages of 180mg
(72) and 275mg (73). However, it is interesting to note that the inclusion criteria

in these studies allowed patients who had not been at generally accepted
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therapeutic levels of antidepressant treatment. This may have skewed the results
towards a lower dose to some degree, although one of these studies was in
adolescents, who may have responded to lower doses in any case. The only
other published study of quetiapine in adolescent mood disorders utilized a dose
of 460mg, but most of these patients had bipolar disorder and the inclusion
criteria included a significant number of hypomanic as well a depressive

symptoms (136).

In terms of quetiapine dosage in other areas with depressive symptoms, the
landmark monotherapy studies with quetapine in bipolar depression used both
300 and 600mg groups. There was not a large difference between the efficacy or
effect sizes of the groups (34, 35). The 2 controlled trials of quetiapine
augmentation in borderline personality disorder, in which depressive symptoms
play a large part, used doses of 251mg (64) and 540mg (65). In the treatment of
anxiety disorders quetiapine dosages ranged from 100-125mg in GAD (71),
social phobia (69,70) and PTSD (62,63) to 300mg in OCD (66). The study of
quetiapine in primary insomnia had a very low dose range of 25-75mg (115), but

as mentioned previously, these people were free of major mental illness.

Overall it appears that the dosage levels of adjunctive quetiapine in NPUD likely
have a wide range. This is not surprising given that the dosage levels of
quetiapine in schizophrenia, its primary indication, are still a matter of debate

(137). Dosages are likely dependent on the design of the study, inclusion
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criteria, the level of residual symptoms and previous treatment. Comparisons
within trials must take these factors into consideration, and further
standardization in inclusion criteria and study design in NPUD augmentation
trials is needed. Guidance in quetiapine’s dosage range in widespread clinical
use may come from a recent abstract demonstrating the average dosing of
adjunctive quetiapine in a hospital population of primarily mood and anxiety
disorders patients was 169mg, but 48% of patients received more than 300mg

(138).
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Table DT-1: Comparison of Major Outcome Measures in Double-
Blind Quetiapine Augmentation Studies
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Given the limited sample size, it was surprising that such a strongly significant
effect for the quetiapine group was seen on a number of outcome measures in
the current study. The magnitude of total and mean improvement between
treatment and placebo groups on the primary outcome measure (HAM-D17)
correlates very well with the other studies of similar design (79-81) and larger
sample size (Table DT-1). However one study (81), only reported a completer,
not a LOCF analysis. Another study (79) had an anxiety inclusion criteria of
HAM-A > 13 and HAM-D17 > 17, which were more stringenf than ours. However,
all of our patients except one would have fulfilled these increased criteria. One
study showed a similar difference with greater total change in both groups (80).
This may be due to the fact that patients in this study appeared to have more
severe depressive symptoms on entry (HAM-D17 of 25.0, 24.5 for placebo and

treatment groups respectively).

The mean improvement in HAM-A and MADRS in the current study for treatment
and placebo groups also compares well to the other studies (Table DT-1). Again
there was a larger numerical change in the one study that reported the MADRS
(80) and perhaps again this was due to more severe illness in the initial sample.
One double-blind study (79) did not use the MADRS as an outcome measure
and the other did not use the HAM-A (80) as outcome measures. The current
thesis used both. Overall it appears that the significant improvement for the
quetiapine group versus placebo in the current study is very comparable to the

above studies of similar design.

62



Our results were also in line with the aforementioned single-blind study of
different methodology, where the mean difference between the paroxetine and
paroxetine + quetiapine groups was 7.3 on the HAM-D17 and 6.8 on HAM-A.
Numerically the total mean decreases in each group were much higher (19.9 and
26.7 for the HAM-A, 14.6 and 21.9 for the HAM-D17; paroxetine and
paroxetine/quetiapine treatment groups respectively) (77), but these people were
also much more ill (initial mean HAM-A 31.9 and 33.6; HAM-D17 23.9 and 28.0
for paroxetine and paroxetine/quetapine groups respectively). It is likely that
quetiapine augmentation may have been ameliorating some initial paroxetine
side effects in some patients. The changes in HAM-D17 and HAM-A in the
double-blind quetiapine augmentation trial of OCD were also significant, but
smaller. However, depression and anxiety were secondary outcome measures in
this study and not as severe at baseline (60). The open studies of quetiapine
augmentation in NPUD demonstrated vastly greater changes in depression and
anxiety outcome measures (75, 76), but this is a common finding of open non-

blinded studies compared to controlled trials.
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Table DT-2: Comparison of Remission and Response Rates
Between Double-Blind Trials of Quetiapine Augmentation to

SSRI/SNRI Treatment
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Given our small sample size it was difficult to generate meaningful response and
remission rates. Nevertheless, significant trends were seen for the quetiapine
group, showing greater response and remission rates on a variety of outcomes
even though only HAM-A remission rates were significantly different. These are
also comparable with the other studies (Table DT-2). The HAM-D17 response
rates of the current study for the quetiapine and placebo group respectively
compared well to one study (79) and not as well to the others (80, 81). In terms
of HAM-D17 remission rates, the numbers are more comparable. No one in the
current study remitted in the placebo group, but this may have been due to the
small sample size. In terms of HAM-A response rates, the current study
demonstrated a level lower than the other studies, but in terms of HAM-A
remission rates it was comparable. Again, no one remitted in our placebo group,
and this could have falsely led to statistical significance. Open trials have
demonstrated response and remission rates in the 70-90% range (75, 76), but
again this is often seen with these trials in the psychopharmacological literature.
Overall, our remission and response rates for both treatment and placebo groups
are very consistent with a recent metanalysis of AAP augmentation in treatment-
resistant NPUD (response 57.2% vs 35.4% respectively; and remission 47.4 vs.

22.3%, respectively) (138a).
Expressing remission in a more clinically meaningful way can be done by a
concept called number needed to treat (NNT). In the one comparable study to

the current trial, the NNT was calculated to be 7 for remission of depression and
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4 for remission of anxiety symptoms (79). This would mean that 7 patients with
residual symptoms of NPUD on SSRI/SNRI treatment would have to be
augmented with quetiapine to achieve 1 remission on the HAM-D17 versus
treatment with placebo. Similarly, 4 patients would have to be augmented with
quetiapine in order to achieve a remission of anxiety. Given the similarity of our
overall results, even though the sample size of the current study is too small to
make a NNT meaningful, a similar level could be approximated. These results
are very comparable to the large well-controlled bipolar depression trials where
the NNT to reach depressive remission was 5 (139). To put this into perspective,
these NNTs are orders of magnitude better than commonly accepted treatments
in other branches of medicine. For example, lowering blood pressure with

antihypertensives to prevent heart attacks often show a NNT of 40-100 (140).

The other double-blind studies saw positive results for the quetiapine groups as
early as week 1 (79, 80) and week 2 (81). However, the current study did not
show statistically significant separation until week 4. Again this may have been
due to sample size, but perhaps a true AD effect consistent with a longer
duration of action rather than a sleep improvement, which would occur right
away, was being observed. This separation at week 4 is consistent with the open

trial comparing adjunctive quetiapine to lithium augmentation, where statistical
separation of quetiapine response and remission rates from lithium happened at

a similar point in time (75).
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There were no differences between the groups on mean change of weight
metabolic parameters. However, it was noted that 6 people in the treatment
group gained a significant amount of weight (more than 1.5kg) whereas only 2
subjects in the placebo group did. It is quite likely that a trial length of 8 weeks is
not long enough to truly do justice to the deleterious metabolic effects of the
AAP. Other studies of similar design with quetiapine have not demonstrated
statistically significant weight changes (79, 80), but again the longest placebo-
controlled study has only been 8 weeks. Another hypothesis could be that mood
disorder patients may have a different level of vulnerability to weight gain than
schizophrenics, on whom most of the metabolic evidence base of the AAPs is
based. However, a recent study of large health care databases that included all
patients on AAPs indicates similar deleterious metabolic changes (141), possibly

refuting this hypothesis.

Given the strength of change in other outcomes, it was surprising that the PSQl
was not significant. However, the quetiapine group did show significant
separation in week 6, certain subanalyses of individual items of the PSQIl were
positive and there was an overall trend towards significance. Subanalyses of this
type can be misleading, especially with a small sample size, but they may point
out interesting trends and were identified prospectively as outcome measures.
The sleep subscale of the HAM-D was significantly better in the treatment group,
but this was powered entirely by an improvement in middle insomnia. This

correlates well to the subscales of the PSQI that improved significantly in the
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quetiapine group (hours of sleep and a trend towards sleep efficiency).
Quetiapine also improved these PSQI subscales in the patients with primary
insomnia (115), and also demonstrated beneficial change on PSQI subscales of
sleep quality and sleep latency, which the current study did not. The finding of
the current study is further supported by an objective increase of total sleep time
and sleep efficiency using quetiapine in both healthy patients and patients with

primary insomnia (114, 115).

The other double-blind NPUD augmentation study to report its individual HAM-
D17 sleep subscale results demonstrated change for the quetiapine group on all
3 sleep items (79), and one open study (76) demonstrated a rapid change in the
total HAM-D sleep subscore. There was also a marked improvement with
quetiapine on measures of actigraphy (78), but this is a crude measurement of
motor activity at night and often does not accurately indicate sleep. That study
was also problematic on a number of fronts, primarily because it was not true
NPUD augmentation treatment. As mentioned previously, the study washed out
all medications in hospitalized subjects over 2 days and then started them on a
rapid AD titration plus escalating doses of quetiapine (78). Withdrawal symptoms
from washout, symptoms from the rapid titration of antidepressant and the open
nature of the trial all could have contributed to a significantly exaggerated effect
of quetiapine. Retrospectively the authors concluded that the effect of quetiapine
was not due to a sedating effect, because improvement in sleep parameters did

not correlate with the mood improvement group. This is a risky post-hoc
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assumption. Also, a significant proportion of the group had bipolar |l depression
(23%) and given recent data (34, 35), quetiapine may be more effective against
bipolar disorder rather than unipolar depression. Hence it is quite difficult to

understand the true findings of that study on sleep.

The HAM-A and MADRS sleep scores were also significantly better in the
quetiapine group, but indication of a sleep-independent mechanism of the agent
was seen. Subanalyses of HAM-D, HAM-A and MADRS without the sleep
variables all still demonstrated strongly significant changes for the treatment
group. Although trends were seen in weeks 1 and 2 for improvement in sleep in
the current trial and that change is consistent with other studies (76,79), it took
until week 6 to see consistent results on many scales of sléep, and it was
ultimately on the mood subscale that PSQI demonstrated the most significant
difference. Nevertheless, AAP augmentation of AD therapy has clearly shown
improvements for NPUD patients in objective measures of sleep (108, 109).
Given the fact that subjective and objective ratings of sleep correlate poorly with
treatment response in depressed patients (142, 143), it is quite possible that
these agents may have improved mood without a discrete parallel improvement

in subjective sleep scales.

It is interesting to note that of the individual HAM-D and HAM-A score
subanalyses, 3 of the 6 positive items in the current trial—guilt and somatic

anxiety on HAM-D, as well as tension on HAM-A—were seen in an similar study
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(79). This is supported further in our trial by the trend ‘towards significance in the
similar items of tension and pessimistic thoughts on the MADRS. What was not
seen in the previous study compared to the current trial was a significant
improvement in the HAM-D17 somatic gastrointestinal (Gl) symptoms subscale.
This improvement may be due to the well-known appetite stimulating properties
of the AAP. This was echoed in our trial by a significant increase on the MADRS
appetite subscale for the quetiapine group. Further support comes from the
quetiapine NPUD augmentation trial with somatic symptoms, where a high level
on the somatic anxiety and somatic Gl symptom subscales were inclusion
criteria. These subscales also demonstrated significant improvement with the
quetiapine group (81), which was consistent with our study. Perhaps the appetite
stimulating effects of the AAP lead to improvement on clinical scales of
depression, magnifying their true AD effect. Another related concern is that AAP
augmentation studies of NPUD demonstrate that the AAPs in qﬁestion may
simply be treating other sub-clinical psychopathology rather than depression
such as anxiety disorders (74). It is very difficult in clinical trials to isolate
depression from anxiety but given that this is clinically common, likely this lack of
separation is only crucial for internal validity. Overall, the current trial indicates
that the quetiapine augmentation treatment in NPUD appears to have a wide

range of symptom control in areas besides sleep, similar to its effect in bipolar
depression.

Mechanisms
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Quetiapine and the other atypicals have multiple receptor effects that are

theorized to impact their improved efficacy in a number of symptom domains of
NPUD. The reader is referred elsewhere for a more extensive discussion (144-
146), but pertinent lines of evidence will be discussed here as they relate to the

findings in adjunctive treatment of non-psychotic unipolar depression.

Serotonin (5-hydroxytryptamine)

There is consistent evidence that dysregulation of the 5-HT system as a whole is
linked to a causative role in depression (147), and the SSRIs are well-established
effective agents in the treatment of depression (5). Quetiapine has multiple
actions on the serotonin system and has one of the strongest serotonergic
actions of the AAP group (148), with an affinity for serotonin receptors that is
considerably greater than for dopamine receptors (149, 150). The prevailing
theoretical mechanism of the antidepressant effects of quetiapine is 5-HT2A
receptor antagonism (144). Quetiapine demonstrates strong 5-HT2A receptor
antagonism in patients with schizophrenia (150, 151), an effect common to
members of the AAP group (152, 153). 5-HT2A receptor antagonism has been
shown to increase extracellular serotonin levels in the prefrontal cortex (154) and
to result in successful treatment of symptoms of depression in animal models
(155). This mechanism is also common to many clinically proven AD such as
mirtazapine, nefazodone and trazodone (156-159). Trazodone itself is used as a
common augmenting agent clinically, although formal evidence is lacking. The

above 3 ADs are known to have beneficial effects for sleep and anxiety as well
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as a lack of sexual dysfunction seen with other serotonergic ADs. (159, 160, 161)
It is this 5-HT2A receptor antagonism that has been consistently theorized to be
a part of these effects (162-164) and has also been directly linked with

improvements in anxiety and AD-induced sexual side effects (165, 166).

With regard to sleep, 5-HT2 receptor antagoniém has demonstrated an increase
in slow wave sleep and REM latency as well as an overall suppression of REM
sleep (167-169). REM suppression and increased REM latency are features that
are almost universal among ADs, although the actual relation to their efficacy is
unclear (110, 110a). These findings are so robust that they are frequently used
as markers in animal studies for potential development of new AD molecules
(170). REM suppression and increased REM latency have been seen for
risperidone (109) in NPUD patients and ziprasidone (105) in healthy volunteers
An iﬁcrease in slow wave sleep is also thought to be linked to improved weli-
being and only seen with a few ADs (110, 110a). As mentioned previously, slow
wave sleep increase for olanzapine (108) has been seen in NPUD patients and
healthy controls (102, 103). Quetiapine has demonstrated significant REM
suppression as well as a trend towards increased REM latency in one study of
healthy people (114), but no reputed changes in the other study of people with
primary insomnia (115). Further clarification of this mechanism is needed, but
since quetiapine has been reported to promote sleep and decrease anxiety in the
current trial and others it would be reasonable to speculate that this is partially

due to 5-HT2A receptor antagonism.
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Another piece of evidence linking the 5-HT2A receptor blockade of quetiapine to
its AD qualities is the downregulation of 5-HT2A receptors in response to
antagonism. This is thought to be a strong indicator of successful AD treatment
(147) and occurs with several ADs from different pharmacological classes;
olanzapine and electroconvulsive therapy (ECT) also demonstrate this (144).
Given its potential AD effects, it is thus no surprise that the quetiapine has also

been seen to downregulate 5-HT2A receptors (171).

Another putative mechanism involving the serotonin system includes 5-HT1A
receptor agonism. Animal models show that 5-HT1A receptor agonists are
anxiolytic (172), and buspirone and gepirone, strong 5-HT1A receptor agonists,
are clinically used in humans for the treatment of anxiety and depression states.
(173-175). Quetiapine (176) and its metabolite norquétiapine (177) both have
significant 5-HT 1A receptor agonism. Ziprasidone, an AAP with very strong 5-
HT1A receptor agonist activity (153), has demonstrated anxiolytic efficacy
equivalent to 10mg of diazepam in a double-blind placebo-controlled comparison
trial (178). That study is also notable in that unlike valium, ziprasidone had no
significant sedative effects compared to placebo. Benzodiazapines are well
known to mediate many of their anxiolytic and sedative effects through the
GABA-A receptor, but ziprasidone has no action at this site (178). This may
indicate that the mechanisms of anxiolysis and sedation can be separated and

anxiolytic effects without sedation could quite possibly involve the 5-HT1A
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receptor. Given that quetiapine has often shown robust anxiolytic effects without
corresponding sedation in many of the previously mentioned studies, this leads

to the theory that 5-HT1A agonism may be involved in some way.

Noradrenaline (Norepinephrine, NE)

Multiple lines of evidence have been seen linking a deficit of NE to depression.
Many successful ADs such as mirtazapine, reboxetine, and to some degree
venlafaxine and duloxetine can increase extracelluar NE through reuptake
inhibition (179). The successful drug for attention-deficit disorder, atomotoxetine,
also increases NE in the brain (180). Quetiapine has demonstrated an increase
in extracellular NE in the rat brain and this is thought to be due to alpha 2
noradrenergic autoreceptor antagonism (181). An increase of serotonin has been
demonstrated, with risperidone potentially using this mechanism (182). Newer
studies indicate that a metabolite of quetiapine, norquetapine, significantly
inhibits NE reuptake transporters in vitro (177). The findings above could underlie
some of the mood lifting effect and increased attention in patients who use
quetiapine in depression. The presence of active metabolite with a strong effect
on various neurotransmitters is also commonly seen in various ADs and appears
to be unique for quetiapine among the AAPs, furthering the hypothesis that the

agent can act like an AD (145).

Dopamine
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From the earliest days of psychopharmacology, dysfunction of the dopamine
system has also been significantly linked to depression. Older ADs such as the
monoamine oxidase inhibitors (MAOIs) are well known to increase dopamine
levels in the brain (158) and the well-established AD fluoxetine has been
reported to increase extracellular dopamine in the rat prefrontal cortex (PFC).
(183). Venlafaxine, bupropion and sertraline also have effects on dopamine
reuptake that results in an increase of available dopamine (158). The 5-HT1A
receptor agonism and, to a lesser extent, 5-HT2A receptor antagonism of
guetiapine have also been seen to increase dopamine in the rat PFC (176, 184),
although this finding has not always been notable (185). The PFC is a
neuroanatomic area that has been strongly linked with mood (186) and an
increase of extracellular dopamine there has been demonétrated to increase
mood. A decrease in negative symptoms in psychotic states has also been noted
with an increase of DA in the PFC (187), which overlaps to some degree with

neurovegetative signs of depression.

Rapid dissociation from the D2 receptor, or the “on-off’ phenomenon, is evident
with quetiapine (148), and has been postulated as a reason for the agent
showing less antipsychotic-induced dysphoria than many other APs and AAPs
(146). Tests of the AAPs on a recent animal model of drug-induced dysphoria
supported this, as quetiapine and clozapine, which also has minimal D2 receptor
blockade, were the only two AAPs to not cause the effect (188). Further

evidence comes from the finding that risperidone and the typical APs, both with
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mixed results in the treatment of depression, show much stronger D2 antagonism
and binding than olanzapine (152), which has shown consistent benefit in the
treatment of depressive syndromes. The stronger dopamine blocking potential of
risperidone could cause a dysphoria, which stymies the AD effect of its 5-HT2A
receptor antagonism and increase of PFC dopamine. Perhaps similar
mechanisms combining 5-HT2A receptor antagonism, the increase of dopamine
in the PFC, and the lack of antipsychotic-induced dysphoria could be contributing

to the more consistent antidepressant effect of quetiapine seen in clinical trials.

Histamine

Quetapine has strong H1 histamine receptor blockade. It is unclear what this
does for mood, but it may promote sleep and increase appetite similar to other
histamine H1 antagonists. A theory has recently been put forth that this
antihistaminergic mechanism of quetiapine may mediate AD effécts (144) by a
decrease in inflammatory cytokines, improving many depressive symptoms that

cytokines are reported to cause (189).

Glutamate

Downregulation of the N-methyl-D-asparate (NMDA) receptors of glutamate are a
consistent feature of seVeraI ADs (190) and NMDA receptor antagonists are
noted to cause significant AD-like effects (191). Quetiapine, olanzapine and
risperidone have all been shown to downregulate NMDA receptors (192) and

quetiapine itself has been seen to reduce NMDA receptor subunit expression in
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rats (193). These findings have led to the hypothesis that quetiapine and other
AAPs may mediate some longer-term AD effect through possibly restoring neural
transmission and reducing glutamate-induced excitotoxicity through their effects

on these receptors (144).

Neuroprotective mechanisms

Brain-derived neurotrophic factor (BDNF) plays an important role in neuronal cell
repair and strength. Chronic AD treatment has been seen to start a cascade of
events that increases the expression of BDNF (194). Stress paradigms have
been reported to decrease this in the hippocampus of rats (195) and decreased
levels of serum BDNF have been seen in depressed patients compared to
controls (196). Quetiapine has been shown to be significantly associated with
increased BDNF expression in the rat hippocampus (197), and is also linked with
the prevention of a stress-induced decrease of BDNF expression in this region
(198, 199). The agent has also been linked to an increase in BDNF and other
growth factors in the rat hippocampus in response to an NMDA antagonist (200),

which, as mentioned previously, can produce a depressed state.

Recent trials in rats have shown other possible neuroprotective properties of
quetiapine. These include attenuation of memory impairment and hippocampal
neurodegeneration induced by brain hypoxia (201), a decrease in depressive and
anxiety symptoms induced by global cerebral ischemia (202), as well as a

facilitation of neuronal growth (203). There are also data demonstrating
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prevention of apoptosis in animal models as well (204, 205). This is especially
interesting given a recent open trial showing efficacy of quetiapine augmentation
for depression in elderly patients with cerebrovascular damage (206). Hence the
AD effects of quetiapine may have something to do with BDNF transcription,
neuroprotection and neurogenesis. Given the biochemical nature of these

systems, this is probably linked more to a delayed AD effect.

HPA axis

It is well known that subjects with mood disorders have a high incidence of
Hypothalamic-Pituitary-Adrenal (HPA) axis abnormalities such as an elevated
cortisol and demexathesone non-suppression (207, 208). Antidepressants are
seen to normalize this to some extent (209). Quetiapine has also shown to
normalize some of these indicators of HPA dysfunction in healthy people (210,
211 ) It can lower cortisol as well as decrease plasma levels of
adrenocorticotrophic hormone (ACTH), which is another significant marker of
HPA overactivity. Olanzapine also demonstrated this as well, but the typical AP
haloperidol did not (211). This effect was postulated to be due to the blockade of
5-HT2, alpha 1 adrenergic and/or histaminic receptors. Normalization of the HPA
axis may also help cognition as overactivity can raise the levels of
glucocortocoids, which can lead to cognitive dysfunction and depression (208,
212). Looking further at steroid-type molecules, an increase in the level of the
neurosteroid allopregnanolone has also been postulated as a sleep and mood

improvement mechanism for quetiapine (114), as it has improved learning,
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memory and depressive symptoms in animal models (213). However, a recent
study indicated that only olanzapine and clozapine, but not quetiapine, increased
levels of the related steroid pregnanolone in the rat brain (214), casting doubt on

this theory.

Synergism

Often when an AAP is added to an AD, synergistic effects on brain function can
occur, potentially explaining the improvement in mood. For example, when added
to fluoxetine, risperidone causes a synergistic rise in dopamine, and olanzapine
causes a rise in both extracellular dopamine and noradrenaline in the rat PFC
(187, 215). A similar effect was seen when risperidone was added to citalopram
(216). Quetapine and fluvoxamine also demonstrated this increase in dopamine
in the rat PFC synergistically where neither did alone. This was noted to be more
transient than the olanzapine and fluoxetine combinafion and there was no
increase in serofonin (185). Hippocampal cell proliferation and prevention of
BDNF decrease in a chronic stress paradigm in the rat also increased
synergistically with the combination of venlafaxine and quetiapine (217). Higher
doses of each agent yielded the same effects, but a lower dose in combination
provided the same result. There are also lines of evidence of a synergistic
increase in extracellular serotonin when combining SSRI and 5-HT2A
antagonists (218, 219). Obviously much of this data is preclinical and
speculative, but it does give credence to the possibility that an AAP plus an AD

may have truly positive synergistic effects on mood.
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Limitations

Major limitations of this study include a very small sample size, but, as discussed
previously, there are significant statistical results that correlate well with similar
trials of a large sample size. Further trials should consider the possibility of a 2:1
randomization ratio to maximize statistical power in a small number of subjects,
as was done in one of the double-blind NPUD studies (80). Adjustments for
multiple comparisons were not made, but our sample size was too small to
consider this. Also, outcome variables were clearly stated prior to analysis.
Usually these adjustments are needed for ad-hoc secondary analysis of data that

was not stated prior to the study.

The length of the trial was short, but this was due to funding concerns. It is
comparable with the length of most other controlled trials of atypical
augmentation in NPUD (138a). There was no comparison group with an
established sleep agent. Given that much of the AAPs’ AD effect may be due to
improved sleep, this would be have been valuable. A comparator group with
quetiapine monotherapy would have also been useful and potentially provided
possible evidence of a synergistic effect. This technique has been used in
previous AAP augmentation studies (31). A comparator group of a different AAP
or even typical AP could have been used assessing for differential response and
effects. Reviewing the data, it may be best to compare quetiapine and

olanzapine in future studies.
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Another weakness of the current study was the lack of objective sleep
monitoring. This could be crucial given that it is well known that subjective reports
of sleep correlate very poorly with objective sleep data and treatment response in
depressed patients (142, 143). The inclusion of objective sleep monitoring should
be a future feature of augmentation trials of this type. Further subjective
indicators of sleep quality such as the dysfunctional attitudes and behaviors
about sleep (DBAS) (220) or the Athens Insomnia scale (221) may also have

been useful.

There was no prospective determinant of residual depressive symptoms. This
extends the length of the trial and is difficult to do, but improves internal validity
because patients are seen objectively to have residual syrﬁptoms within the
confines of a clinical trial prior to augmentation. This has been done in previous
trials (31, 50) and the recent landmark STAR*D trials are employing this method
to establish the success of various augmentation and combination strategies in
the clinical treatment of depression. (9, 12-16). Further trials should take this ihto

consideration.

The patients in our study were also not all on one class of AD, but this was
thought to enhance external validity at the expense of internal validity. Patients
on buproprion, a common antidepressant, were not included because of its sleep
disturbance, which quetiapine augmentation would potentially remedy, creating a

possible overestimation of quetiapine’s benefit A significant limitation was the
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lack of self-report scale of mood and anxiety concerns such as the Beck
Depression (222) or Zung Anxiety (223) to compare with the clinician-rated
scales of mood or anxiety. This would have improved consistency. There has
also been some concern in blinded placebo trials with sedative agents that there
may be a predictive bias because the placebo is not sedating. This was not seen
consistently in the above trial. Another weakness is a lack of clarity about
whether this current study was measuring quetiapine augmentation in depression
with residual symptoms or treatment-resistant depression. This is likely a
reflection of the significant amount of debate and confusion in the literature of
what constitutes depression with residual symptoms versus treatment-resistant
depression (123, 124). They are likely similar concepts on a continuum, but there
are multiple definitions and a lack of clarification as to what either consists of.
These terms need to be made more consistent and operationalized, similar to
remission and response rates and this is beginning to emerge With various
ranking systems (224). This study did not use the term treatment-resistant
depression (TRD), but depression with residual symptoms. By the study entry
criteria, this level of treatment resistance would be defined as mild, and one
could argue that led to the significant results with such a small sample size, but
the actual demographics of the study group appeared to have a moderate level

of treatment resistance comparable to other similar studies (79, 80).

Strengths of the study include the double-blind placebo-controlled trial

methodology and the variety of outcome scales used. Compared to the other
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similar studies of quetiapine augmentation in NPUD, our study was the only one
to use HAM-D17, HAM-A and MADRS. The focus on parameters of sleep is also

a unique aspect of this study as well.
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Conclusions

The study is one of the first to show improvement for quetiapine augmentation
versus placebo in various measures of mood, anxiety and sleep in NPUD
patients. Significant changes were seen within 4 weeks for mood and anxiety and
trends towards significant changes were seen as quickly as 1 week for sleep.
The results are very consistent with three similar controlled trials of this nature
and an immediate future research direction should be to combine these studies
into a meta-analysis to improve statistical power and confirm trends that were
seen. There were also trends towards significant improvement in response and
remission rates on clinical mood and anxiety scales that were again comparable
to other similar studies and an overall recent metanalysis of NPUD augmentation

in TRD.

Areas of sleep seeing positive change were sleep efficiency, middle insomnia,
and hours of sleep. Initial insomnia did not appear to improve. No consistent
change in metabolic factors or weight was seen. The treatment was well

tolerated overall.

Overall, this study provides further evidence that atypical antipsychotic
augmentation in NPUD may be useful and improved dimensions of sleep may
play a role. Larger scale trials controlling for the previously discussed factors to

confirm this are warranted.
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Large-scale monotherapy studies are also underway with quetiapine in NPUD.
Given the metabolic concerns with the AAPs, evidence of monotherapeutic effect
in NPUD will likely not translate into general or widespread clinical use or
replacement of standard AD therapy. However, as an augmentation strategy, the
somewhat more beneficial profile and sleep friendly effects of quetiapine may
position the agent as the favored AAP augmentation agent for NPUD, or even
generally in mood and anxiety. This would especially be the case in Canada,
where the metabolically neutral aripipazole and ziprasidone are not available.
Indeed, the current market share in Canada for quetiapine (the #1 AAP

prescribed for the last two years) may be a reflection of this.

Some potential study parameters to minimize weaknesses are alluded to in the
above section, but an ideal study design could begin With three large groups of
untreated or TRD patients washed out of medication. They would be treated with
one or two trials of ADs at therapeutic doses to prospectively establish TRD or
depression with residual symptoms. They would then be randomized to further
adjunctive augmentation with placebo, a proven sleep agent without much mood
effect (clonazepam or zopiclone), another AP (either a comparator AAP or typical
low-potency fypical AP) and quetiapine. Objective and subjective sleep
measurements should be part of the outcome measures. Adequately powered,
this could delineate whether quetiapine has a true mood effect, which is

suspected from the various results and mechanistic discussions presented
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herein, versus sleep effects. Obviously this would be multidisciplinary and
expensive, but much of this type of design is already been used in the ambitious
and clinically groundbreaking STAR*D trials (12-16). Given the public health
burden of depression, full scientific evaluation of all possible augmentation and
combination treatments is a small price to pay to potentially alleviate the suffering

of millions of people from NPUD worldwide.

86



References

1. Lecrubier, Y. (2000). Depressive iliness and disability. European
Neuropsychopharmacology, 10(Suppl 4), S439-43.

2. Blazer, D.G., Kessler, R.C., McGonagle, K.A., Swartz, M.S. (1994). The
prevalence and distribution of major depression in a national community sample:
the National Comorbidity Survey. American Journal of Psychiatry, 151, 979-86.

3. Murray, C.J., Lopez, A.D. (1997). Alternative projections of mortality and
disability by cause 1990-2020: Global Burden of Disease Study. Lancet, 349,
1498-504.

4. Greden, J.F. (2001). The burden of disease for treatment-resistant depression.
Journal of Clinical Psychiatry, 62(Suppl 16), 26-31.

5. Parikh, S.V., Lam, RW.; CANMAT Depression Work Group. (2001). Clinical
guidelines for the treatment of depressive disorders, 1. Definitions, prevalence,
and health burden. Canadian Journal of Psychiatry, 46(Supp! 1), 13S-20S.

6. Nierenberg, A.A., DeCecco, L.M. (2001). Definitions of antidepressant
treatment response, remission, nonresponse, partial response, and other
relevant outcomes: a focus on treatment-resistant depression. Journal of Clinical
Psychiatry, 62(Suppl 16), 5-9.

7. Kennedy, N., Foy, K. (2005). The impact of residual symptoms on outcome of
major depression. Current Psychiatry Report, 7(6), 441-6.

8. Judd, L.L., Paulus, M.J., Schettler, P.J., Akiskal, H.S., Endicott, J., Leon, A.C.,
et al. (2000). Does incomplete recovery from first lifetime major depressive
episode herald a chronic course of illness? American Journal of Psychiatry, 157,
1501-1504.

9. Trivedi, M.H., Rush, A.J., Wisniewski, S.R., Nierenberg, A.A., Warden, D.,
Ritz, L., et al. (2006). Evaluation of outcomes with citalopram for depression
using measurement-based care in STAR*D: implications for clinical practice.
American Journal of Psychiatry, 163(1), 28-40.

10. Nierenberg, A.A., Katz, J., Fava, M. (2007). A critical overview of the
pharmacologic management of treatment-resistant depression. Psychiatric
Clinics of North America, 30(1), 13-29.

11. Fava, M., Rush, A.J. (2006). Current status of augmentation and combination
treatments for major depressive disorder: a literature review and a proposal for a

87



novel approach to improve practice. Psychotherapy and Psychosomatics, 75(3),
139-53.

12. McGrath, P.J., Stewart, J.W., Fava, M., Trivedi, M.H., Wisniewski, S.R.,
Nierenberg, A.A., et al. (2006). Tranylcypromine versus venlafaxine plus
mirtazapine following three failed antidepressant medication trials for depression:
a STAR*D report. American Journal of Psychiatry, 163(9), 1531-41.

13. Nierenberg, A.A., Fava, M., Trivedi, M.H., Wisniewski, S.R., Thase, M.E.,
McGrath, P.J., et al. (2006). A comparison of lithium and T(3) augmentation
following two failed medication treatments for depression: a STAR*D report.
American Journal of Psychiatry, 163(9), 1519-30.

14. Fava, M., Rush, A.J., Wisniewski, S.R., Nierenberg, A.A., Alpert, J.E.,
McGrath, P.J., et al. (2006). A comparison of mirtazapine and nortriptyline
following two consecutive failed medication treatments for depressed outpatients:
a STAR*D report. American Journal of Psychiatry, 163(7), 1161-72.

15. Thase, M.E., Friedman, E.S., Biggs, M.M., Wisniewski, S.R., Trivedi, M.H.,
Luther, J.F., et al. (2007). Cognitive therapy versus medication in augmentation
and switch strategies as second-step treatments: a STAR*D report. American
Journal of Psychiatry, 164(5), 739-52.

16. Nierenberg, A.A., Fava, M., Trivedi, M.H., Wisniewski, S.R., Thase, M.E.,
McGrath, P.J., et al. (2006). A comparison of lithium and T(3) augmentation
following two failed medication treatments for depression: a STAR*D report.
American Journal of Psychiatry, 163(9), 1519-30.

17. Robertson, M.M., Trimble, M.R. (1982). Major tranquilisers used as
antidepressants: A review. Journal of Affective Disorders, 4, 173-93.

18. Tyrka, A.R., Price, L.H., Mello, M.F., Mello, A.F., Carpenter, L.L. (2008).
Psychotic major depression: a benefit-risk assessment of treatment options. Drug
Safety, 29(6), 491-508.

19. Casey, D.E. (1993). Neuroleptic-induced acute extrapyramidal syndromes
and tardive dyskinesia. Psychiatry Clinics of North America, 16, 580-610.

20. Keck, P.E. Jr, McElroy, S.L., Strakowski, S.M., Soutullo, C.A. (2000).
Antipsychotics in the treatment of mood disorders and risk of tardive dyskinesia.
Journal of Clinical Psychiatry, 61(Suppl 4), 33-8.

21. Leucht, S., Pitschel-Walz, G., Abraham, D., Kissling, W. (1999). Efficacy and

extrapyramidal side-effects of the new antipsychotics olanzapine, quetiapine,
risperidone, and sertindole compared to conventional antipsychotics and

88



placebo. A meta-analysis of randomized controlled trials. Schizophrenia
Research, 25(1), 51-68.

22. Schulz, S.C., Thomson, R., Brecher, M. (2003). The efficacy of quetiapine vs
haloperidol and placebo: a meta-analytic study of efficacy. Schizophrenia
Research, 62(1-2), 1-12.

23. Caroff, S.N., Mann, S.C., Campbell, E.C., Sullivan, K.A. (2002). Movement
disorders associated with atypical antipsychotic drugs. Journal of Clinical
Psychiatry, 63(Suppl 4), 12-19.

24. Ghaemi, S.N., Hsu, D.J., Rosenquist, K.J., et al. (2006). Extrapyramidal side
effects with atypical neuroleptics in bipolar disorder. Progress in
Neuropsychopharmacology and Biological Psychiatry, 30, 209-213.

25. Lieberman, J.A., Stroup, T.S., McEvoy, J.P., Swartz, M.S., Rosenheck, R.A.,
Perkins, D.O., et al. (2005). Effectiveness of antipsychotic drugs in patients with
chronic schizophrenia. New England Journal of Medicine, 353(12), 1209-23.

26. Leucht, S., Wahlbeck, K., Hamann, J., Kissling W. (2003). New generation
antipsychotics versus low-potency conventional antipsychotics: a systematic
review and meta-analysis. Lancet, 361(9369), 1581-9.

27. Keck, P.E. Jr, Strakowski, S.M., McElroy, S.L. (2000). The efficacy of atypical
antipsychotics in the treatment of depressive symptoms, hostility, and suicidality
iin patients with schizophrenia. Journal of Clinical Psychiatry, 61(Suppl 3), 4-9.

28. Tohen, M., Calabrese, J.R., Sachs, G.S., Banov, M.D., Detke, H.C., Risser,
R., et al. (2006). Randomized, placebo-controlled trial of olanzapine as
maintenance therapy in patients with bipolar | disorder responding to acute
treatment with olanzapine. American Journal of Psychiatry, 163(2), 247-56.

29. Tohen, M., Greil, W., Calabrese, J.R., Sachs, G.S., Yatham, L.N.,
Oerlinghausen, B.M., et al. (2005). Olanzapine versus lithium in the maintenance
treatment of bipolar disorder: a 12-month, randomized, double-blind, controlled
clinical trial. American Journal of Psychiatry, 162(7), 1281-90.

30. Judd, L.L., Akiskal, H.S., Schettler, P.J., Endicott, J., Leon, A.C., Solomon,
D.A,, et al. (2005). Psychosocial disability in the course of bipolar | and Il
disorders: a prospective, comparative, longitudinal study. Archives of General
Psychiatry, 62(12), 1322-30.

31. Corya, S.A,, Perlis, R.H., Keck, P.E. Jr, Lin, D.Y., Case, M.G., Williamson,
D.J., et al. (2006). A 24-week open-label extension study of olanzapine-fluoxetine
combination and olanzapine monotherapy in the treatment of bipolar depression.
Journal of Clinical Psychiatry, 67(5), 798-806.

89



32. Tohen, M., Vieta, E., Calabrese, J., Ketter, T.A., Sachs, G., Bowden, C., et al.
(2003). Efficacy of olanzapine and olanzapine-fluoxetine combination in the
treatment of bipolar | depression. Archives of General Psychiatry, 60, 1079-1088.

33. Shelton RC. (2006). Olanzapine/fluoxetine combination for bipolar
depression. Expert Review of Neurotherapeutics, 6, 33-39.

34. Calabrese, J.R., Keck, P.E. Jr, Macfadden, W., Minkwitz, M., Ketter, T.A.,
Weisler, R.H., et al. (2005). A randomized, double-blind, placebo-controlled trial
of quetiapine in the treatment of bipolar | or Il depression. American Journal of
Psychiatry, 162(7), 1351-60.

35. Thase, M.E., Macfadden, W., Weisler, R.H., Chang, W., Paulsson, B., Khan,
A., et al. (2006). Efficacy of quetiapine monotherapy in bipolar | and Il
depression: a double-blind, placebo-controlled study (the BOLDER Il study).
Journal of Clinical Psychopharmacology, 26(6), 600-9.

36. Yatham, L.N., Kennedy, S.H., O'Donovan, C., Parikh, S., MacQueen, G.,
Mclintyre, R., et al. (2005). Canadian Network for Mood and Anxiety Treatments
(CANMAT) guidelines for the management of patients with bipolar disorder:
consensus and controversies. Bipolar Disorder, 7(Suppl 3), 5-69.

37. Yatham, L.N., Kennedy, S.H., O'Donovan, C., Parikh, S.V., MacQueen, G.,
Mcintyre, R.S., et al. (2006). Canadian Network for Mood and Anxiety
Treatments (CANMAT) guidelines for the management of patients with bipolar
disorder: update 2007. Bipolar Disorder, 8(6), 721-39.

38. Barbee, J.G., Conrad, E.J., Jamhour, N.J. (2004). The effectiveness of
olanzapine, risperidone, quetiapine, and ziprasidone as augmentation agents in
treatment-resistant major depressive disorder. Journal of Clinical Psychiatry,
65(7), 975-81.

39. Botvinik, L., Ng, C., Schweitzer, |. (2004). Audit of antipsychotic prescribing in
private psychiatric hospital. Australasian Psychiatry, 12(3), 227-33.

40. Shelton, R.C., Tollefson, G.D., Tohen, M., Stahl, S., Gannon, K.S., Jacobs,
T.G., et al. (2001). A novel augmentation strategy for treating resistant major
depression. American Journal of Psychiatry, 158, 131-4.

41. Coyra, S.A., Williamson, D., Sanger, T.M., et al. (2006). A randomized,
double-blind comparison of olanzapine/fluoxetine combination, olanzapine,
fluoxetine, and venlafaxine in treatment-resistant depression. Depression and
Anxiety, 1, 1-9.

90



42. Shelton, R.C., Williamson, D.J., Corya, S.A., Sanger, T.M., Van Campen,
L.E., Case, M., et al. (2005). Olanzapine/fluoxetine combination for treatment-
resistant depression: a controlled study of SSRI and nortriptyline resistance.
Journal of Clinical Psychiatry, 66(10), 1289-97.

43. Simon, J.S., Nemeroff, C.B. (2005). Aripiprazole augmentation of
antidepressants for the treatment of partially responding and nonresponding
patients with major depressive disorder. Journal of Clinical Psychiatry, 66, 1216-
1220.

44. Papakostas, G.1., Petersen, T.J., Kinrys, G., Burns, A.M., Worthington, J.J.,
Alpert, J.E., et al. (2005). Aripiprazole augmentation of selective serotonin
reuptake inhibitors for treatment-resistant major depressive disorder. Journal of
Clinical Psychiatry, 66, 1326-1330.

45. Papakostas, G.l., Petersen, T.J., Nierenberg, A.A., Murakami, J.L., Alpert,
J.E., Rosenbaum, J.F., et al. (2004). Ziprasidone augmentation of selective
serotonin reuptake inhibitors (SSRIs) for SSRI-resistant major depressive
disorder. Journal of Clinical Psychiatry, 65, 217-221.

46. Mathews, J., Garcia, K.S., Mintun, M.A., Sheline, Y.l. (2006). Antidepressant
efficacy of olanzapine as monotherapy in major depressive disorder, without
psychosis: a pilot study. Psychiatry Research, 146, 149-155.

47. Ostroff, R.B., Nelson, J.C. (1999). Risperidone augmentation of selective
serotonin reuptake inhibitors in major depression. Journal of Clinical Psychiatry,
60, 256-9.

48. Keitner, G.1., Garlow, S.J., Ryan, C.E., et al. (2006, May). Risperidone
augmentation for patients with difficult-to-treat major depression. Presented at
the 159" annual meeting of the American Psychiatric Association, Toronto,
Ontario, Canada (May 20-25).

49. Gharabawi, G., Canuso, C., Pandina, G., et al. (2006, July). A double-blind,
placebo-controlled trial of adjunctive risperidone for treatment-resistant major
depressive disorder. Presented at the 25" Congress of the Collegium
Internationale Neuropsychopharamcologicum, Chicago, lllinois, USA (July 9-13).

50. Rapaport, M.H., Gharabawi, G.M., Canuso, C.M., et al. (2006). Effects of
risperidone augmentation in patients with treatment-resistant depression: results
of open-label treatment followed by double-blind continuation.
Neuropsychopharmacology, 31, 2505-2513.

51. Nemeroff, C.B. (2005). Use of atypical antipsychotics in refractory depression
and anxiety. Journal of Clinical Psychiatry, 66(Suppl 8), 13-21.

o1



52. Jarema, M. (2007). Atypical antipsychotics in the treatment of mood
disorders. Current Opinions in Psychiatry, 20(1), 23-9.

53. Migler, B.M., Warawa, E.J., Malick, J.B. (1993). Seroquel: behavioral effects
in conventional and novel tests for atypical antipsychotic drug.
Psychopharmacology, 112(2-3), 299-307.

54. Sams-Dodd, F. (1997). Effect of novel antipsychotic drugs on phencyclidine-
induced stereotyped behaviour and social isolation in the rat social interaction
test. Behavioral Pharmacology, 8(2-3), 196-215.

55. Getova, D., Dimitrova, D., Roukounakis, I. (2003). Effects of the
antidepressant drug moclobemide on learning and memory in rats. Methods and
Findings in Experimental Clinical Pharmacology, 25(10), 811-5.

56. Arvanitis, L.A., Miller, B.G. (1997). Multiple fixed doses of "Seroquel"
(quetiapine) in patients with acute exacerbation of schizophrenia: a comparison
with haloperidol and placebo. The Seroquel Trial 13 Study Group. Biological
Psychiatry, 42, 233-46.

57. Sajatovic, M., Mullen, J.A., Sweitzer, D.E. (2002). Efficacy of quetiapine and
risperidone against depressive symptoms in outpatients with psychosis.
Journal of Clinical Psychiatry, 63(12), 1156-63.

58. Mullen, J., Jibson, M.D., Sweitzer, D. (2001). A comparison of the relative
safety, efficacy, and tolerability of quetiapine and risperidone in outpatients with
schizophrenia and other psychotic disorders: the quetiapine experience with
safety and tolerability (QUEST) study. Clinical Therapy, 23,1839-54.

59. Sajatovic M. (2003). Treatment for mood and anxiety disorders: quetiapine
and aripiprazole. Current Psychiatry Reports, 5(4), 320-6.

60. Sajatovic, M., Brescan, D.W., Perez, D.E., DiGiovanni, S.K., Hattab, H., Ray,
J.B., et al. (2001). Quetiapine alone and added to a mood stabilizer for serious
mood disorders. Journal of Clinical Psychiatry, 62(9), 728-32.

61. Adityanjee, M.D., Schulz, S.C. (2002). Clinical use of quetiapine in disease
states other than schizophrenia. Journal of Clinical Psychiatry, 63(Suppl 13), 32-
8.

62. Ahearn, E.P., Mussey, M., Johnson, C., Krohn, A., Krahn, D. (2006).
Quetiapine as an adjunctive treatment for post-traumatic stress disorder: an 8-
week open-label study. International Clinical Psychopharmacology, 21(1), 29-33.

63. Hamner, M.B,, Deitsch, S.E., Brodrick, P.S., Ulmer, H.G., Lorberbaum, J.P.
(2003). Quetiapine treatment in patients with posttraumatic stress disorder: an

92



open trial of adjunctive therapy. Journal of Clinical Psychopharmacology, 23(1),
15-20.

64. Villeneuve, E., Lemelin, S. (2005). Open-label study of atypical neuroleptic
quetiapine for treatment of borderline personality disorder: impulsivity as main
target. Journal of Clinical Psychiatry, 66(10), 1298-303.

65. Perrella, C., Carrus, D., Costa, E., Schifano, F. (2006). Quetiapine for the
treatment of borderline personality disorder; an open-label study. Progress in
Neuropsychopharmacology and Biological Psychiatry, 31(1), 158-63.

66. Denys, D., de Geus, F., van Megen, H.J., Westenberg, H.G. (2004). A
double-blind, randomized, placebo-controlled trial of quetiapine addition in
patients with obsessive-compulsive disorder refractory to serotonin reuptake
inhibitors. Journal of Clinical Psychiatry, 65(8), 1040-8.

67. Macfadden, W., Spong, E., Minkwitz, M., et al. (2006, July). Analysis of
suicidality in patients with bipolar depression treated with quetiapine
monotherapy. Presented at the XXVth Biennial CINP Congress, Chicago, lllinois,
USA (July 9-13).

68. Kampman, K.M., Pettinati, H.M., Lynch, K.G., Whittingham, T., Macfadden,
W., Dackis, C., et al. (2007). A double-blind, placebo-controlled pilot trial of
guetiapine for the treatment of Type A and Type B alcoholism. Journal of Clinical
Psychopharmacology, 27(4), 344-51.

69. Vaishnavi, S., Alamy, S., Zhang, W., Connor, K.M., Davidson, J.R. (2007).
Quetiapine as monotherapy for social anxiety disorder: A placebo-controlled
study. Progress in Neuropsychopharmacology and Biological Psychiatry. In
press. Available online 2007 Jul 4.

70. Schutters, S.1., Van Megen, H.J., Westenberg, H.G. (2005). Efficacy of
quetiapine in generalized social anxiety disorder: results from an open-label
study. Journal of Clinical Psychiatry, 66, 540-542.

71. Brawman-Mintzer, O., Nietert, P.J., Rynn, M.A., Rickels, K. (2006, May).
Quetiapine monotherapy in patients with GAD. Poster session NR634 at the
annual meeting of the American Psychiatric Association, Toronto, ON.

72. Adson, D.E., Kushner, M.G., Eiben, K.M., Schulz, S.C. (2004). Preliminary
experience with adjunctive quetiapine in patients receiving selective serotonin
reuptake inhibitors. Depression and Anxiety, 19(2), 121-6.

73. Pathak, S., Johns, E.S., Kowatch, R.A. (2005). Adjunctive quetiapine for

treatment-resistant adolescent major depressive disorder: a case series. Journal
of Child and Adolescent Psychopharmacology, 15(4), 696-702.

93



74. Devarajan, S., Ali, J., Dursun, S.M. (2006). Quetiapine plus SSR! in
treatment-resistant depression: possible mechanisms. Psychopharmacology, 85,
402-403.

75. Dorée, J.P., Des Rosiers, J., Lew, V., Gendron, A., Elie, R., Stip, E., et al.
(2007). Quetiapine augmentation of treatment-resistant depression: a
comparison with lithium. Current Medical Research Opinions, 23(2), 333-41.

76. Sagud, M., Mihaljevic-Peles, A., Muck-Seler, D., Jakovljevic, M., Pivac, N.
(2006). Quetiapine augmentation in treatment-resistant depression: a naturalistic
study. Psychopharmacology, 187(4), 511-4.

77. Yargic, L.1., Corapcioglu, A., Kocabasoglu, N., Erdogan, A., Koroglu, G.,
Yilmaz, D. (2004). A prospective randomized single-blind, multi-center trial
comparing the efficacy and safety of paroxetine with and without quetiapine
therapy in depression associated with anxiety. International Journal of Psychiatry
in Clinical Practice, 8, 205-211.

78. Baune, B.T., Caliskan, S., Todder, D. (2007). Effects of adjunctive
antidepressant therapy with quetiapine on clinical outcome, quality of sleep and
daytime motor activity in patients with treatment-resistant depression. Human
Psychopharmacology, 22(1), 1-9.

79. Mcintyre, A., Gendron, A., Mcintyre, A. (2006). Quetiapine adjunct to
selective serotonin reuptake inhibitors or venlafaxine in patients with major
depression, comorbid anxiety, and residual depressive symptoms: a randomized,
placebo-controlled pilot study. Depression and Anxiety, 0, 1-8.

80. Mattingly, G.W., llivicky, H.J., Canale, J.P., Anderson, R.H. (2006, May).
Quetiapine augmentation for treatment-resistant depression. Poster session
NR250 at the annual meeting of the American Psychiatric Association, Toronto,
ON.

81. Anghelescu, G. (2006). Quetiapine add-on treatment to citalopram in MDE
with prominent somatic symptoms. Seroquel Investigator Sponsored Studies
Meeting, Madrid, Spain (November 29-December 2).

82. Orsetti, M., Canonico, P.L., Dellarole, A., Colella, L., Di Brisco, F., Ghi, P.
(2007). Quetiapine prevents anhedonia induced by acute or chronic stress.
Neuropsychopharmacology, 32(8), 1783-90.

83. Timdahl, K., Carlsson, A., Stening, G. (2007). An analysis of safety and
tolerability data from controlled, comparative studies of quetiapine in patients with
schizophrenia, focusing on extrapyramidal symptoms. Human
Psychopharmacology, 22(5), 315-25.

94



84. Miodownik, C., Lemer, V. (2006). Quetiapine: efficacy, tolerability and safety
in schizophrenia. Expert Review in Neurotherapy, 6(7), 983-92.

85. Nemeroff CB, Kinkead B, Goldstein J. (2002). Quetiapine: preclinical studies,
pharmacokinetics, drug interactions, and dosing. Journal of Clinical Psychiatry,
63(Suppl 13), 5-11.

86. Potkin, S.G., Thyrum, P.T., Alva, G., Carreon, D., Yeh, C., Kalali, A., et al.
(2002). Effect of fluoxetine and imipramine on the pharmacokinetics and
tolerability of the antipsychotic quetiapine. Journal of Clinical
Psychopharmacology, 22, 174-82.

87. DeVane, C.L., Nemeroff, C.B. (2001). Clinical pharmacokinetics of
quetiapine: an atypical antipsychotic. Clinical Pharmacokinetics, 40, 509-22.

88. Strakowski, S.M., Keck, P.E. Jr, Wong, Y.W., Thyrum, P.T., Yeh, C. (2002)
The effect of multiple doses of cimetidine on the steady-state pharmacokinetics
of quetiapine in men with selected psychotic disorders. Journal of Clinical
Psychopharmacology, 22, 201-5.

89. Newcomer, J.W. (2005). Second-generation (atypical) antipsychotics and
metabolic effects: a comprehensive literature review. CNS Drugs, 19(Supp! 1), 1-
93.

90. Newcomer, J.W., Haupt, D.W. (2006). The metabolic effects of antipsychotic
medications. Canadian Journal of Psychiatry, 51(8), 480-91.

91. Newcomer, J.W. (2007). Antipsychotic medications: metabolic and
cardiovascular risk. Journal of Clinical Psychiatry, 68(Suppl 4), 8-13.

92. Haupt, D.W. (2006). Differential metabolic effects of antipsychotic treatments.
European Neuropsychopharmacology, 16(Suppl 3), S149-55.

93. Weiden, P.J., Mackell, J.A., McDonnell, D.D. (2004). Obesity as a risk factor
for antipsychotic noncompliance. Schizophrenia Research, 66(1), 51-7.

94. Brecher, M., Leong, R.W., Stening, G., Osterling-Koskinen, L., Jones, A.M.
(2007). Quetiapine and long-term weight change: a comprehensive data review
of patients with schizophrenia. Journal of Clinical Psychiatry, 68(4), 597-603.

95. Gentile, S. (2006). Long-term treatment with atypical antipsychotics and the
risk of weight gain: a literature analysis. Drug Safety, 29(4), 303-19.

96. Kornstein, S.G., Schneider, R.K. (2001). Clinical features of treatment-
resistant depression. Journal of Clinical Psychiatry, 62(Suppl 16), 18-25.

95



97. Jindal, R.D., Thase, M.E. (2004). Treatment of insomnia associated with
clinical depression. Sleep Medicine Review, 8(1), 19-30.

98. Altamura, A.C., Montresor, C., Salvadori, D., Mundo, E. (2004). Does
comorbid subthreshold anxiety affect clinical presentation and treatment
response in depression? A preliminary 12-month naturalistic study. International
Journal of Neuropsychopharmacology, 7(4), 481-7.

99. Gao, K., Muzina, D., Gajwani, P., Calabrese, J.R. (2006). Efficacy of typical
and atypical antipsychotics for primary and comorbid anxiety symptoms or
disorders: a review. Journal of Clinical Psychiatry, 67(9), 1327-40

100. Hirschfeld, R.M., Weisler, R.H., Raines, S.R., Macfadden, W.; for the
BOLDER study group. (2006). Quetiapine in the treatment of anxiety in patients
with bipolar | or Il depression: a secondary analysis from a randomized, double-
blind, placebo-controlled study. Journal of Clinical Psychiatry, 67(3), 355-62.

101. Yamashita, H., Mori, K., Nagao, M., Okamoto, Y., Morinobu, S., Yamawaki,
S. (2004). Effects of changing from typical to atypical antipsychotic drugs on
subjective sleep quality in patients with schizophrenia in a Japanese population.
Journal of Clinical Psychiatry, 65(11), 1525-30.

102. Moreno, R.A., Hanna, M.M., Tavares, S.M., Wang, Y.P. (2007). A double-
blind comparison of the effect of the antipsychotics haloperidol and olanzapine
on sleep in mania. Brazilian Journal of Medical and Biological Research, 40(3),
357-66.

103. Giménez, S., Clos, S., Romero, S., Grasa, E., Morte, A., Barbanoj, M.J.
(2007). Effects of olanzapine, risperidone and haloperidol on sleep after a single
oral morning dose in healthy volunteers. Psychopharmacology, 190(4), 507-16.

104. Lindberg, N., Virkkunen, M., Tani, P., Appelberg, B., Virkkala, J., Rimon, R.,
et al. (2002). Effect of a single-dose of olanzapine on sleep in healthy females
and males. International Clinical Psychopharmacology, 17(4), 177-84.

105. Cohrs, S., Meier, A., Neumann, A.C., Jordan, W., Ruther, E., Rodenbeck, A.
(2005). Improved sleep continuity and increased slow wave sleep and REM
latency during ziprasidone treatment: a randomized, controlled, crossover trial of
12 healthy male subjects. Journal of Clinical Psychiatry, 66(8), 989-96.

106. Armitage, R., Cole, D., Suppes, T., Ozcan, M.E. (2004). Effects of clozapine

on sleep in bipolar and schizoaffective disorders. Progress in
Neuropsychopharmacology and Biological Psychiatry, 28(7), 1065-70.

96



107. Yamashita, H., Mori, K., Nagao, M., Okamoto, Y., Morinobu, S., Yamawaki,
S. (2005). Influence of aging on the improvement of subjective sleep quality by
atypical antipsychotic drugs in patients with schizophrenia: comparison of middle-
aged and older adults. American Journal of Geriatric Psychiatry, 13(5), 377-84.

108. Sharpley, A.L., Attenburrow, M.E., Hafizi, S., Cowen, P.J. (2005).
Olanzapine increases slow wave sleep and sleep continuity in SSRI-resistant
depressed patients. Journal of Clinical Psychiatry, 66(4), 450-4.

109. Sharpley, A.L., Bhagwagar, Z., Hafizi, S., Whale, W.R., Gijsman, H.J.,
Cowen, P.J. (2003). Risperidone augmentation decreases rapid eye movement
sleep and decreases wake in treatment-resistant depressed patients. Journal of
Clinical Psychiatry, 64(2), 192-6.

110. Mayers, A.G., Baldwin, D.S. (2005). Antidepressants and their effect on
sleep. Human Psychopharmacology, 20(8), 533-59.

110a. Wilson, S., Argyropoulos, S. (2005). Antidepressants and sleep: a
qualitative review of the literature. Drugs, 65(7), 927-47.

111. Robert, S., Hamner, M.B., Kose, S., Ulmer, H.G., Deitsch, S.E.,
Lorberbaum, J.P. (2005). Quetiapine improves sleep disturbances in combat
veterans with PTSD: sleep data from a prospective, open-label study. Journal of
Clinical Psychopharmacology, 25(4), 387-8.

112. Juri, C., Chana, P., Tapia, J., Kunstmann, C., Parrao, T. (2005). Quetiapine
for insomnia in Parkinson disease: results from an open-label trial. Clinical
Neuropharmacology, 28(4), 185-7.

113. Savaskan, E., Schnitzler, C., Schréeder, C., Cajochen, C., Mieller-Spahn,
F., Wirz-Justice, A. (2006). Treatment of behavioural, cognitive and circadian
rest-activity cycle disturbances in Alzheimer’s disease: haloperidol vs. quetiapine.
International Journal of Neuropsychopharmacology, 9(5), 507-16.

114. Cohrs, S., Rodenbeck, A., Guan, Z., Pohimann, K., Jordan, W., Meier; A,
Rither, E. (2004). Sleep-promoting properties of quetiapine in healthy subjects.
Psychopharmacology, 174(3), 421-9.

115. Wiegand, M.H., Landry, F., Briickner, T., Pohl, C., Schlenker, 1., Vesely, Z.,
et al. (2006). Quetiapine in primary insomnia: a pilot study. Seroquel Investigator
Sponsored Studies Meeting, Madrid, Spain (November 29-December 2).

116. Sheehan, D.V., Lecrubier, Y., Sheehan, K.H., Amorim, P., Janavs, J.,

Weiller, E., et al. (1998). The Mini-International Neuropsychiatric Interview
(M.L.N.L.): the development and validation of a structured diagnostic psychiatric

97



interview for DSM-1V and ICD-10. Journal of Clinical Psychiatry, 59(Suppl 20),
22-33.

117. American Psychiatric Association (2000). Diagnostic and statistical manual
of mental disorders: DSM-IV-TR. Fourth edition (text revision). Washington, DC:
The Association.

118. Souery, D., Amsterdam, J., de Montigny, C., Lecrubier, Y., Montgomery, S.,
Lipp, O., et al. (1999). Treatment resistant depression: methodological overview
and operational criteria. European Neuropsychopharmacology, 9, 83-91.

119. Hamilton, M. (1967). Development of a rating scale for depressive illness.
British Journal of Social and Clinical Psychology, 6, 278-96.

120. Joffe, R.T., Singer, W., Levitt, A.J., et al. (1993). A placebo controlled
comparison of lithium and triiodothyronine augmentation of tricyclic
antidepressants in unipolar refractory depression. Archives of General
Psychiatry, 50, 387-93.

121. Fava, M., Rosenbaum, J., McGrath, P., et al. (1994). Lithium and tricyclic
augmentation of fluoxetine treatment for resistant major depression. American
Journal of Psychiatry, 151, 1372-4.

122. Baumann, P., Souche, A., Montaldi, S., et al. (1996). A double-blind,
placebo-controlled study of citalopram with and without lithium in the treatment of
therapy-resistant depressive patients: a clinical, pharmacokinetic, and
pharmacogenetic investigation. Journal of Clinical Psychopharmacology, 16,
307-14.

123. Berlim, M.T., Turecki, G. (2007). Definition, assessment, and staging of
treatment-resistant refractory major depression: a review of current concepts and
methods. Canadian Journal of Psychialtry, 52(1), 46-54.

124. Berlim, M.T., Turecki, G. (2007). What is the meaning of treatment
resistant/refractory major depression (TRD)? A systematic review of current
randomized trials. European Neuropsychopharmacology. In press. Epub
available 2007 May 21.

125. Fraunfelder, F.W. (2004) Twice-yearly exams unnecessary for patients
taking quetiapine. American Journal of Ophthalmology, 138(5), 870-1.

126. Canadian Pharmacists Association. (2007). Seroquel product monograph.
CPS Guide, 42, 1641-43.

98



127. Amsterdam, J.D., Hornig-Rohan, M. (1996). Treatment algorithms in
treatment-resistant depression. The Psychiatric Clinics of North America, 19,
371-85.

128. Montgomery, S.A., Asberg, M. (1979). A new depression scale designed to
be sensitive to change. British Journal of Psychiatry, 134, 382-9.

129. Khan, A., Brodhead, A.E., Kolts, R.L. (2004). Relative sensitivity of the
Montgomery-Asberg depression rating scale, the Hamilton depression rating
scale and the Clinical Global Impressions rating scale in antidepressant clinical
trials: a replication analysis. International Clinical Psychopharmacology, 19(3),
157-60.

130. Khan, A., Khan, S.R., Shankles, E.B., Polissar, N.L. (2002). Relative
sensitivity of the Montgomery-Asberg Depression Rating Scale, the Hamilton
Depression rating scale and the Clinical Global Impressions rating scale in
antidepressant clinical trials. International Clinical Psychopharmacology, 17(6),
281-5.

131. Hamilton, M. (1959). The assessment of anxiety states by rating. British
Journal of Medical Psychology, 32, 50-5.

132. Guy, W. (1976). Clinical global impressions. In;: ECDEU Assessment
Manual for Psychopharmacology, Revised. Rockville, MD: U.S. Department of
Health, Education, and Welfare, National Institute of Mental Health. pp 217-222.

133. Buysse, D.J., Reynolds Ill, C.F., Monk, T.H., Berman, S.R., Kupfer, D.J.
(1989). The Pittsburgh Sleep Quality Index: A new instrument for psychiatric
practice and research. Psychiatric Research, 28, 193-213.

134. Sheehan, D.V., Harnett-Sheehan, K., Raj, B.A. (1996). The measurement of
disability. International Clinical Psychopharmacology, 11(Suppl 3), 89-95.

135. Mcintyre, R.S., Soczynksa, J.K., Mancini, D.A., Konarski, J.Z., Kennedy,
S.H. (2006, May). Comparing features of bipolar disorder to major depressive
disorder in a tertiary mood disorders clinic. Poster session NR257 at the annual
meeting of the American Psychiatric Association, Toronto, ON.

136. DelBello, M.P., Adler, C.M., Whitsel, R.M., Stanford, K.E., Strakowski, S.M.
(2007). A 12-week single-blind trial of quetiapine for the treatment of mood
symptoms in adolescents at high risk for developing bipolar | disorder. Journal of
Clinical Psychiatry, 68(5), 789-95.

137. Citrome, L., Jaffe, A., Levine, J., Lindenmayer, J.P. (2005). Dosing of

quetiapine in schizophrenia: how clinical practice differs from registration studies.
Journal of Clinical Psychiatry, 66(12), 1512-6.

99



138. Philip, N.S., Mello, K.S., Tyrka, A.R., Carpenter, L.L., Price, L.H. (2007,
May). Off-label use of quetiapine in psychiatric inpatients. Poster NR36
presented at the annual meeting of the Annual Psychiatric Association, San
Diego, CA.

138a. Papakostas, G.l., Shelton, R.C., Smith, J., Fava, M. (2007). Augmentation
of antidepressants with atypical antipsychotic medications for treatment-resistant
major depressive disorder: a meta-analysis. Journal of Clinical Psychiatry, 68(6),
826-831.

139. Cookson, J., Keck, P.E., Ketter, T.A., Macfadden, W. (2007). Number
needed to treat and time to response/remission for quetiapine monotherapy
efficacy in acute bipolar depression: evidence from a large, randomized, placebo-
controlled study. International Clinical Psychopharmacology, 22(2), 93-100.

140. Demers, C., McMurray, J.J., Swedberg, K., Pfeffer, M.A., Granger, C.B.,
Olofsson, B., et al. (2005). Impact of candesartan on nonfatal myocardial
infarction and cardiovascular death in patients with heart failure. Journal of the
American Medical Association, 294(14), 1794-8.

141. Baker, R.A., Parter, A., Pikalov, A., Van-Tran, Q., Kremenets, T., Arani, R.
(2007, May). Association of antipsychotic drugs with diabetes mellitus: an
analysis of the US FDA adverse event reporting system (AERS) database.
Poster session NR700 at the annual meeting of the American Psychiatric
Association, San Diego, CA. :

142. Thase, M.E. (2000). Treatment issues related to sleep and depression.
Journal of Clinical Psychiatry, 61(Supp! 11), 46-50.

143. Argyropolous, S.V., Hicks, J.A., Nash, J.R., Bell, C.J., Rich, A.S., Nutt, D.J.,
et al. (2003). Correlation of subjective and objective sleep measurements at
different stages of the treatment of depression. Psychiatry Research, 120, 179-
190.

144 Yatham, L.N., Goldstein, J.M., Vieta, E., Bowden, C.L., Grunze, H., Post,
R.M., et al. (2005). Atypical antipsychotics in bipolar depression: potential
mechanisms of action. Journal of Clinical Psychiatry, 66(Suppl 5), 40-8.

145. Mcintyre, R.S., Soczynska, J.K., Woldeyohannes, H.O., Alsuwaidan, M.,
Konarski, J.Z. (2007). A preclinical and clinical rationale for quetiapine in mood
syndromes. Expert Opinion on Pharmacotherapy, 8(9), 1211-9.

146. Blier, P., Szabo, S.T. (2005). Potential mechanisms of action of atypical

antipsychotic medications in treatment-resistant depression and anxiety. Journal
of Clinical Psychiatry, 66(Suppl 8), 30-40.

100



147. Taylor, C., Fricker, A.D., Devi, L.A., et al. (2005). Mechanisms of action of
antidepressants: from neurotransmitter systems to signaling pathways. Cell
Signal, 17(5), 549-557.

148. Kapur, S., Seeman, P. (2001). Does fast dissociation from the dopamine
d(2) receptor explain the action of atypical antipsychotics?: A new hypothesis.
American Journal of Psychiatry, 158(3), 360-9.

149. Gefvert, O., Lundberg, T., Wieselgren, |.M., et al. (2001). D2 and 5HT2A
receptor occupancy of different doses of quetiapine in schizophrenia: a PET
study. European Neuropsychopharmacology, 11, 105-110.

150. Gefvert, O. (1998). Time course of central nervous dopamine-D2 and 5-HT2
receptor blockade and plasma drug concentrations after discontinuation of
quetiapine (Seroquel) in patients with schizophrenia. Psychopharmacology, 135,
119-126.

1561. Jones, H.M., Travis, M.J., Mulligan, R., Bressan, R.A., Visvikis, D.,

Gacinovic, S., et al. (2001). In vivo 5-HT2A receptor blockade by quetiapine: an

R91150 single photon emission tomography study. Psychopharmacology, 157,
- 60-6.

152. Richelson, E., Souder, T. (2000). Binding of antipsychotic drugs to human
brain receptors on newer generation compounds. Life Sciences, 68, 29-39.

153. Wood, M.D., Scott, C., Clarke, K., Cato, K.J., Patel, N., Heath, J., et al.
(2006). Pharmacological profile of antipsychotics at monoamine receptors:
atypicality beyond 5-HT2A receptor blockade. CNS and Neurological Disorders:
Drug Targets, 5(4), 445-52.

154. Lakoski, J.M., Aghajanian, G.K. (1985). Effects of ketanserin on neuronal
responses to serotonin in the prefrontal cortex, lateral geniculate and dorsal
raphe nucleus. Neuropharmacology, 24, 265-73.

155. Patel, J.G., Bartoszyk, G.D., Edwards, E., Ashby, C.R. Jr. (2004), The
highly selective 5-hydroxytryptamine (5-HT)2A receptor antagonist, EMD
281014, significantly increases swimming and decreases immobility in male
congenital learned helpless rats in the forced swim test. Synapse, 52(1), 73-5.

156. Hemrick-Luecke, S.K., Snoddy, H.D., Fuller, R.W. (1994). Evaluation of
nefazodone as a serotonin uptake inhibitor and a serotonin antagonist in vivo.
Life Sciences, 55, 479-83.

157. Stimmel, G.L., Dopheide, J.A., Stahl, S.M. (1997). Mirtazapine: an
antidepressant with noradrenergic and specific serotonergic effects.

101



Pharmacotherapy, 17(1), 10-21.

158. Artigas, F., Nutt, D.J., Shelton, R. (2002). Mechanism of action of
antidepressants. Psychopharmacology Bulletin, 36(Suppl 2), 123-32.

159. Papakostas, G.l., Fava, M. (2007). A meta-analysis of clinical trials
comparing the serotonin (5HT)-2 receptor antagonists trazodone and nefazodone
with selective serotonin reuptake inhibitors for the treatment of major depressive
disorder. European Psychiatry, in press, e-published April 4.

160. Saletu-Zyhlarz, G.M., Abu-Bakr, M.H., Anderer, P., Gruber, G., Mandi, M.,
Strobl, R., et al. (2002). Insomnia in depression: differences in objective and
subjective sleep and awakening quality to normal controls and acute effects of

trazodone. Progress in Neuropsychopharmacology & Biological Psychiatry,
26(2), 249-60.

161. Winokur, A., Sateia, M.J., Hayes, J.B., Bayles-Dazet, W., MacDonald, M.M.,
Gary, K.A. (2000). Acute effects of mirtazapine on sleep continuity and sleep
architecture in depressed patients: a pilot study. Biological Psychiatry, 48(1), 75-
8.

162. Thase, M.E. (2000). Treatment issues related to sleep and depression.
Journal of Clinical Psychiatry, 61(Suppl 11), 46-50.

163. Fawcett, J., Marcus, R.N., Anton, S.F., et al. (1995). Response of anxiety
and agitation symptoms during nefazadone treatment of major depression.
Journal of Clinical Psychiatry, 56(Suppl 6), 32-5.

164. Keltner, N.L., McAfee, K.M., Taylor, C.L. (2002). Mechanisms and
treatments of SSRI-induced sexual dysfunction. Perspectives in Psychiatric Care,
38(3), 111-6.

165. Aizenberg, D., Gur, S., Zemislany, Z., et al. (1997). Mianserin, a 5-HT2a2¢
and alpha 2 antagonist, in the treatment of sexual dysfunction induced by
serotonin reuptake inhibitors. Clinical Neuropharmacology, 20, 210-14.

166. Fawcett, J., Mann, J.J. (2001). Treating impulsivity and anxiety in the
suicidal patient. Annals of the New York Academy of Sciences, 932, 94-105.

167. Amici, R., Sanford, L.D., Kearney, K., Mcinerney, B., Ross, R.J., Horner,
R.L., et al. (2004). A serotonergic (5-HT2) receptor mechanism in the
laterodorsal tegmental nucleus participates in regulating the pattern of rapid-eye-
movement sleep occurrence in the rat. Brain Research, 996(1), 9-18.

102



168. Kantor, S., Jakus, R., Bodizs, R., Halasz, P., Bagdy, G. (2002). Acute and
long-term effects of the 5-HT2 receptor antagonist ritanserin on EEG power
spectra, motor activity, and sleep: changes at the light-dark phase shift.

Brain Research, 943(1), 105-11.

169. Viola, A.U., Brandenberger, G., Toussaint, M., Bouhours, P., Paul Macher,
J., Luthringer, R. (2002). Ritanserin, a serotonin-2 receptor antagonist, improves
ultradian sleep rhythmicity in young poor sleepers. Clinical Neurophysiology,
113(3), 429-34.

170. Rijnbeek, B., de Visser, S.J., Franson, K.L., Cohen, A.F., van Gerven, J.M.
(2003). REM sleep effects as a biomarker for the effects of antidepressants in
healthy volunteers. Journal of Psychopharmacology, 17(2), 196-203.

171. Tarazi, F.l., Zhang, K., Baldessarini, R.J. (2002). Long-term effects of
olanzapine, risperidone, and quetiapine on serotonin 1A, 2A and 2C receptors in
rat forebrain regions. Psychopharmacology, 161(3), 263-70.

172. Koek, W., Patoiseau, J.F., Assie, M.B., Cosi, C., Kleven, M.S., Dupont-
Passelaigue, E., et al. (1998). F 11440, a potent, selective, high efficacy 5-HT1A
receptor agonist with marked anxiolytic and antidepressant potential. Journal of
Pharmacology and Experimental Therapeutics, 287(1), 266-83.

173. Trivedi, M.H., Fava ,M., Wisniewski, S.R., Thase, M.E., Quitkin, F., Warden,
D., et al. (2006). Medication augmentation after the failure of SSRis for
depression. New England Journal of Medicine, 354(12), 1243-52.

174. Keller, M.B., Ruwe, F.J., Janssens, C.J., Sitsen, J.M., Jokinen, R,,
Janczewski, J. (2005). Relapse prevention with gepirone ER in outpatients with
major depression. Journal of Clinical Psychopharmacology, 25(1), 79-84.

175. Chessick, C.A., Allen, M.H., Thase, M., Batista Miralha da Cunha, A.B.,
Kapczinski, F.F., de Lima, M.S., et al. (2006). Azapirones for generalized anxiety
disorder. Cochrane Database System Review, 3, CD006115.

176. Ichikawa, J., Li, Z., Dai, J., et al. (2002). Atypical antipsychotic drugs,
quetiapine, iloperidone, and melperone, preferentially increase dopamine and
acetylcholine release in rat medial prefrontal cortex. Brain Research, 956(2),
349-357.

177. Goldstein, J.M., Cristoph, G., Grimm, S., et al. (2007, May). Unique
mechanism of action for the antidepressant properties of the atypical
antipsychotic quetiapine. Presented at the 160" annual meeting of the American
Psychiatric Association, San Diego, California, USA (May 19-24).

103



178. Wilner, K.D., Anziano, R.J., Johnson, A.C., Miceli, J.J., Fricke, J.R., Titus,
C.K. (2002). The anxiolytic effect of the novel antipsychotic ziprasidone
compared with diazepam in subjects anxious before dental surgery. Journal of
Clinical Psychopharmacology, 22(2), 206-10.

179. Nutt, D.J. (2006). The role of dopamine and norepinephrine in depression
and antidepressant treatment. Journal of Clinical Psychiatry, 67(Suppl 6), 3-8.

180. Wilens, T.E. (2006). Mechanism of action of agents used in attention-
deficit/hyperactivity disorder. Journal of Clinical Psychiatry, 67(Suppl 8), 32-8.

181. Pira, L., Mongeau, R., Pani, L. (2004). The atypical antipsychotic quetiapine
increases both noradrenaline and dopamine release in the rat prefrontal cortex.
European Journal of Pharmacology, 504(1-2), 61-64.

182. Hertel, P., Nomikos, G.G., Schilstrom, B., Arborelius, L., Svensson, T.H.
(1997). Risperidone dose-dependently increases extracellular concentrations of
serotonin in the rat frontal cortex: role of alpha 2-adrenoceptor antagonism.
Neuropsychopharmacology, 17, 44-55.

183. Bymaster, F.P., Zhang, W., Carter, P.A., Shaw, J., Chernet, E., Phebus, L.,
et al. (2002). Fluoxetine, but not other selective serotonin uptake inhibitors,
increases norepinephrine and dopamine extracellular levels in prefrontal cortex.
Psychopharmacology, 160(4), 353-61.

184. Ichikawa, J., Ishii, H., Bonaccorso, S., Fowler, W.L., O'Laughlin, L.A.,
Meltzer, H.Y. (2001). 5-HT(2A) and D(2) receptor blockade increases cortical DA
release via 5-HT(1A) receptor activation: a possible mechanism of atypical

antipsychotic-induced cortical dopamine release. Journal of Neurochemistry,
76(5), 1521-31.

185. Denys, D., Klompmakers, A.A., Westenberg, H.G. (2004). Synergistic
dopamine increase in the rat prefrontal cortex with the combination of quetiapine
and fluvoxamine. Psychopharmacology, 176(2), 195-203.

186. Dougherty, D.D., Rauch, S.L. (2007). Brain correlates of antidepressant
treatment outcome from neuroimaging studies in depression. Psychiatric Clinics
of North America, 30(1), 91-103.

187. Zhang, W., Perry, KW., Wong, D.T., Potts, B.D., Bao, J., Tollefson, G.D.,
Bymaster, F.P. (2000). Synergistic effects of olanzapine and other antipsychotic
agents in combination with fluoxetine on norepinephrine and dopamine release in
rat prefrontal cortex. Neuropsychopharmacology, 23, 350-62.

188. Ballard, M.E., Basso, A.M., Gallagher, K.B., Browman, K.E., Fox, G.B.,
Drescher, K.U., et al. (2007). The drug-induced helplessness test: an animal

104



assay for assessing behavioral despair in response to neuroleptic treatment.
Psychopharmacology, 190(1), 1-11.

189. Schiepers, 0.J., Wichers, M.C., Maes, M. (2005). Cytokines and major
depression. Progress in Neuropsychopharmacology & Biological Psychiatry,
29(2), 201-17.

190. Petrie, R.X,, Reid, I.C., Stewart, C.A. (2000). The N-methyl-D-aspartate
receptor, synaptic plasticity, and depressive disorder: a critical review.
Pharmacology Therapeutics, 87(1), 11-25.

191. Zarate, C.A. Jr., Singh, J.B., Quiroz, J.A., De Jesus, G., Denicoff, K.K.,
Luckenbaugh, D.A., et al. (2006). A double-blind, placebo-controlled study of
memantine in the treatment of major depression. American Journal of Psychiatry,
163(1), 153-5.

192. Tarazi, F.l., Baldessarini, R.J., Kula, N.S., Zhang, K. (2003). Long-term
effects of olanzapine, risperidone, and quetiapine on ionotropic glutamate
receptor types: implications for antipsychotic drug treatment. Journal of
Pharmacology and Experimental Therapeutics, 306(3), 1145-51.

193. Tascedda, F., Lovati, E., Blom, J.M,, et al. (1999). Regulation of ionotropic
glutamate receptors in the rat brain in response to the atypical antipsychotic
seroquel (quetiapine fumarate). Neuropsychopharmacology, 21(2), 211-217.

194. Newton, S.S., Duman, R.S. (2004). Regulation of neurogenesis and
angiogenesis in depression. Current Neurovascular Research, 1(3), 261-7.

195. Angelucci, F., Brene, S., Mathe, A.A. (2005). BDNF in schizophrenia,
depression and corresponding animal models. Molecular Psychiatry, 10(4), 345-
52.

196. Gonui, A.S., Akdeniz, F., Taneli, F., et al. (2005). Effect of treatment on
serum brain-derived neurotrophic factor levels in depressed patients. European
Archives of Psychiatry and Clinical Neuroscience, 255(6), 381-386.

197. Park, S.W., Lee, S.K,, Kim, J.M,, et al. (2006). Effects of quetiapine on the
brain-derived neurotrophic factor expression in the hippocampus and neocortex
of rats. Neuroscience Letters, 402(1-2), 25-29.

198. Xu, H., Qing, H., Lu, W., et al. (2002). Quetiapine attenuates the

immobilization stress-induced decrease of brain-derived neurotrophic factor
expression in rat hippocampus. Neuroscience Letters, 321(1-2), 65-68.

105



199. Luo, C., Xu, H., Li, X.M. (2005). Quetiapine reverses the suppression of
hippocampal neurogenesis caused by repeated restraint stress. Brain Research,
1063(1), 32-39.

200. Fumagalli, F., Molteni, R., Bedogni, F., et al. (2004). Quetiapine regulates
FGF-2 and BDNF expression in the hippocampus of animals treated with MK-
801. Neuroreport, 15(13), 2109-2112.

201. Yan, B., Bi, X,, He, J., Zhang, Y., Thakur, S., Xu, H., et al. (2007).
Quetiapine attenuates spatial memory impairment and hippocampal
neurodegeneration induced by bilateral common carotid artery occlusion in mice.
Life Sciences, 81(5), 353-61.

202. Yan, B., He, J., Xu, H., Zhang, Y., Bi, X., Thakur, S., et al. (2007).
Quetiapine attenuates the depressive and anxiolytic-like behavioural changes ,
induced by global cerebral ischemia in mice. Behavioral Brain Research, 182(1),
36-41.

203. Xiao L, Xu H, Zhang Y, Wei Z, He J, Jiang W, et al. (2007). Quetiapine
facilitates oligodendrocyte development and prevents mice from myelin
breakdown and behavioral changes. Molecular Psychiatry, in press, e-pub
August 7.

204. Qing, H., Xu, H., Wei, Z., Gibson, K., Li, X.M. (2003). The ability of atypical
antipsychotic drugs vs. haloperidol to protect PC12 cells against MPP"induced
apoptosis. European Journal of Neuroscience, 17(8), 1563-70. -

205. Wang, H., Xu, H., Dyck, L.E., Li, X.M. (2005). Olanzapine and quetiapine
protect PC12 cells from beta-amyloid peptide(25-35)-induced oxidative stress
and the ensuing apoptosis. Journal of Neuroscience Research, 81(4), 572-80.

206. Carta, M.G., Hardoy, M.C., Zairo, F., Mellino, G., Cardia, C., Carpiniello, B.
(2006, May). Quetiapine in the treatment of MDD in elderly patients with
cerebrovascular damage. Poster session NR194 at the annual meeting of the
American Psychiatric Association, Toronto, ON.

207. Barden, N. (2004). Implication of the hypothalamic-pituitary-adrenal axis in
the physiopathology of depression. Journal of Psychiatry and Neuroscience,
29(3), 185-93.

208. Coryell, W., Young, E., Carroll, B. (2006). Hyperactivity of the hypothalamic-
pituitary-adrenal axis and mortality in major depressive disorder. Psychiatry
Research, 142(1), 99-104.

209. Mason, B.L., Pariante, C.M. (2006). The effects of antidepressants on the
hypothalamic-pituitary-adrenal axis. Drug News Perspectives, 19(10), 603-8.

106



210. Cohrs, S., Pohlmann, K., Guan, Z., Jordan, W., Meier, A., Huether, G.,
Rather, E., Rodenbeck, A. (2004). Quetiapine reduces nocturnal urinary cortisol
excretion in healthy subjects. Psychopharmacology, 174(3), 414-20.

211. Cohrs, S., Roher, C., Jordan, W., et al. (2006). The atypical antipsychotics
olanzapine and quetiapine, but not haloperidol, reduce ACTH and cortisol
secretion in healthy subjects. Psychopharmacology, 185(1), 11-18.

212. Plotsky, P.M., Owens, M.J., Nemeroff, C.B. (1998).
Psychoneuroendocrinology of depression. Hypothalamic-pituitary-adrenal axis.
Psychiatric Clinics of North America, 21(2), 293-307.

213. Dubrovsky, B.O. (2005). Steroids, neuroactive steroids and neurosteroids in
psychopathology. Progress in Neuropsychopharmacology & Biological
Psychiatry, 29(2), 169-92.

214. Marx, C.E., Shampine, L.J., Duncan, G.E., Van Doren, M.J., Grobin, A.C.,
Massing, M.W., et al. (2006). Clozapine markedly elevates pregnenolone in rat
hippocampus, cerebral cortex, and serum: candidate mechanism for superior
efficacy? Pharmacology and Biochemical Behavior, 84(4), 598-608.

215. Koch, S., Perry, KW., Bymaster, F.P. (2004). Brain region and dose effects
of an olanzapine/fluoxetine combination on extracellular monoamine
concentrations in the rat. Neuropharmacology, 46, 232-242.

216. Huang, M., Ichiwaka, J., Li, Z., Dai, J., Meltzer, H.Y. (2006). Augmentation
by citalopram of risperidone-induced monoamine release in rat prefrontal cortex.
Psychopharmacology, 185(3), 274-81.

217. Xu, H., Chen, Z., He, J., Haimanot, S., Li, X., Dyck, L., Li, X.M. (2006).
Synergetic effects of quetiapine and venlafaxine in preventing the chronic
restraint stress-induced decrease in cell proliferation and BDNF expression in rat
hippocampus. Hippocampus, 16(6), 551-9.

218. Marek, G.J., Carpenter, L.L., McDougle, C.J., Price, L.H. (2003). Synergistic
action of 5-HT2A antagonists and selective serotonin reuptake inhibitors in
neuropsychiatric disorders. Neuropsychopharmacology, 28(2), 402-12.

219. Marek, G.J., Martin-Ruiz, R., Abo, A., Artigas, F. (2005). The selective 5-

HT2A receptor antagonist M100907 enhances antidepressant-like behavioral
effects of the SSRI fluoxetine. Neuropsychopharmacology, 30(12), 2205-15.

220. Morin, C.M. (1994). Dysfunctional beliefs and attitudes about sleep:
preliminary scale development and description. Behavior Therapist, 17, 163-164.

107



221. Soldatos, C.R., Dikeos, D.G., Paparrigopoulos, T.J. (2000). Athens
Insomnia Scale: validation of an instrument based on ICD-10 criteria. Journal of
Psychosomatic Research, 48(6), 555-60.

222. Beck, A.T., Beamesderfer, A. (1974). Assessment of depression: the
depression inventory. Modern Problems in Pharmacopsychiatry, 7(0), 151-69.

223. Zung, W.W. (1971). A rating instrument for anxiety disorders.
Psychosomatics, 12(6), 371-9.

224. Keller, M.B. (2003). Past, Present, and Future Directions for Defining

Optimal Treatment Outcome in Depression. Journal of the American Medical
Association, 289, 3152-3160.

108



