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Objectives: The purpose of this study was to compare the effectiveness of novel antipsychotics
in the treatment of psychotic depression.
Method: Consecutive patients who were admitted (n = 51) with a confirmed diagnosis of
major depression with psychotic features (delusions or hallucinations or both) participated in
this open-label, naturalistic study. All patients were treated with selective serotonin reuptake
inhibitors (SSRIs) and serotonin–norepinephrine reuptake inhibitors (SNRIs) (citalopram or
venlafaxine extended release [XR]), and atypical antipsychotic agents were added, as tolerated,
during the first week of initiating the citalopram or venlafaxine. There were patients (n = 16) who
received risperidone, who received quetiapine (n = 20), and who received olanzapine (n = 15),
as an adjunctive treatment to either citalopram or venlafaxine for at least 8 weeks. Outcome
measures included the Clinical Global Impression-Severity subscale (CGI-S), as the primary
outcome measure, as well as the Hamilton Rating Scale for Depression-21 item (HAM-D21)
and the Brief Psychiatric Rating Scale (BPRS). Tolerance to treatments and weight changes
were monitored over the period of the trial.
Results: All patients completed the trial with no drop outs. At 8 weeks, there was a statistically
significant (P , 0.001) clinical improvement in all outcome measures for both the depressive
and psychotic symptoms, for all three groups of atypical adjunctive treatments. Utilizing analysis
of variance (ANOVA), there were no significant differences between the three adjunctive treatment groups in outcome measures. The three antipsychotic agents were equally tolerated. At 8
weeks there was slight increase in weight in the three treatment groups, which was statistically
significant (P  .01) in the olanzapine group.
Conclusion: Quetiapine, risperidone, and olanzapine, given as adjunctive treatment with
SSRIS or SNRIs can significantly and equally improve depressive and psychotic symptoms, in
the short-term treatment of major depression with psychotic features. The author recommends
that large controlled trials be conducted to examine the differences in long-term efficacy and
tolerance between the atypical antipsychotic agents, in the treatment of major depression with or
without psychotic features.
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Major depressive episodes with psychotic features are relatively frequent in the general
population, affecting four in 1000 individuals, and it was demonstrated that approximately 15%–20% of the cases that fulfill the criteria for major depressive episode
are of the psychotic subtype.1 However, psychotic depression has not been studied
to the same extent as other mental disorders with similar prevalence and remains an
underdiagnosed and probably undertreated mental disorder.2
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One thorough review focused on recognizing the features
of psychotic depression, the success of current treatment
options, and the new treatments under investigation.3 Major
depression with psychotic features, while fairly common,
is frequently misdiagnosed. The symptoms seen in these
patients are those of an overall severe depressive disorder,
with psychomotor impairment (retardation or agitation),
guilt, suicidal preoccupation, and neuropsychological
impairment. A number of biological characteristics and
behavioral symptoms are specific to patients suffering from
psychotic depression and differ significantly from those of
nonpsychotic depression. Psychotic depression is seen in
patients of all ages, has a high short-term morbidity, and
risk of suicide. Fortunately, there has been strong evidence
and data to support the use of antipsychotics in combination
with antidepressants for major depression with psychotic
features.3 If patients with psychotic depression were treated
appropriately, these risks for morbidity and mortality could
be reduced.
Traditionally, psychotic depression was treated with
antidepressants augmented with the typical antipsychotic
agents. These drugs were, to large extent, found to be associated with a high risk for excessive extrapyramidal side
effects. However, the atypical antipsychotic agents, such as
risperidone, quetiapine, and olanzapine, have been shown to
have a lower risk of the same.4,5
Weizman et al (2001) reviewed the utilization of atypical antipsychotics in mood disorders and pointed out that
atypical antipsychotics can serve as adjunctive as well as
alternative agents in the treatment of drug-resistant mood
disorders. Olanzapine and risperidone add-on treatment were
found to be effective for major depression with psychotic
features, and good results were achieved with currently
available atypical antipsychotics (clozapine, risperidone,
olanzapine, quetiapine, and ziprasidone) in reducing the
symptoms of acute mania, especially when added to mood
stabilizers. The role of atypical antipsychotics in maintenance and prophylactic treatment is not yet clear. Although
there are differences in the side-effect profiles of the various
atypical antipsychotics, their long-term use is limited by
adverse effects, such as extrapyramidal symptoms, weight
gain, somnolence, and sexual dysfunction.6
An earlier review7 concluded that placebo-controlled
studies have shown that second-generation antipsychotics
have antidepressive effects that are significantly stronger than
those of the traditional neuroleptics. In addition, it has been
demonstrated that this antidepressive effect can only partially
be explained as a secondary effect of the improvement of
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positive and negative symptoms and is, conversely, apparently
predominantly due to a direct (primary) effect on depressive
symptoms. It is of special relevance in this context that the
antidepressive effect of second-generation antipsychotics
was recently demonstrated in depression.
In another recent review,8 examining the guidelines for
psychotic depression treatment, the authors found that six out
of nine national and international guidelines for psychotic
depression suggested the combination of antidepressants and
antipsychotics for first-line treatment.
There is growing evidence to support the efficacy of the
combination of antidepressants and antipsychotics in the
treatment of depressed patients with or without psychotic
depression. For example, recently Maneeton et al,9 in a metaanalysis, demonstrated that based on the available evidence
obtained from three randomized, controlled trials (RCTs),
quetiapine XR was effective for adult patients with major
depressive disorder. The high dropout rate, due to adverse
events, suggested that some major depressive disorder
patients may not be able to tolerate quetiapine XR.9,10
In a number of multicentre, randomized, double-blind,
placebo-controlled studies, the quetiapine fumarate XR
demonstrated efficacy as monotherapy or as an adjunctive
therapy in the treatment of partially responsive depression
and in the management of bipolar depression.11–13 Atypical
antipsychotics have also demonstrated efficacy in relieving comorbid anxiety in patients with mood disorders. For
example, quetiapine fumarate XR, as adjunctive therapy to
selective serotonin reuptake inhibitors (SSRIs) or as monotherapy, has been claimed to be especially more useful in
patients with high levels of anxiety and in maintaining overall
functioning and sleep quality than placebo, in patients with
major depressive disorder.14–16
There is limited published research that has examined
direct comparisons between different antipsychotics in
patients with psychotic depression. However, there is a
large-scale, open-label study (n = 554 patients) comparing the efficacy of risperidone and quetiapine in psychotic depression. The authors indicated that both drugs
reduced the mean score on the Hamilton Rating Scale for
Depression-21 item (HAMD-21). In this study, quetiapine
demonstrated superiority over risperidone in producing
greater improvement of both psychotic and depressive
symptoms.17
The purpose of the present study was to test the hypothesis
that quetiapine, risperidone, and olanzapine used as adjunctive therapy to SSRIs or serotonin–norepinephrine reuptake
inhibitors (SNRIs) will improve depressive and psychotic
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symptoms, in the short-term treatment of major depression
with psychotic features.
This was the first direct comparison study of the efficacy
and tolerability of the adjunctive treatment of the three atypical antipsychotics, risperidone, quetiapine, and olanzapine, in
the treatment of major depression with psychotic features.

Materials and methods
The study was carried out at the Peter-Lougheed Hospital,
involving consecutively admitted from either the inpatient or
outpatient units with the diagnosis of major depression with psychotic features, who were treated with SSRI or SNRI antidepressants in conjunction with quetiapine, olanzapine, or risperidone,
in the absence of other antipsychotic medication. The proposal
for the study was granted approval from the conjoint scientific
and ethics committee of the University of Calgary.

Study design
This was an 8-week open-label, naturalistic study of add on
risperidone quetiapine, or olanzapine for 8 weeks at least, as
an adjunctive treatment to SSRIs or SNRIs, in patients with
the confirmed diagnosis of major depression with psychotic
features. All patients fulfilled the diagnostic criteria for DSMIV diagnosis18 of major depression with psychotic features.
Diagnoses were confirmed using the Mini-International
Neuropsychiatric Interview.19

Patient population
Patients in the study included (1) both males and females,
18–65 years of age, and (2) only patients with confirmed
diagnosis of psychotic depression, who were treated with
SSRI or SNRI antidepressants and the atypical antipsychotics
risperidone, quetiapine, or olanzapine, as an adjunctive
treatment.
Patients who were excluded from the study were those
who (1) had a diagnosis of major medical disorders or
alcohol and drug abuse, (2) all patients with the diagnosis
of schizophrenia, delusional disorders, schizoaffective disorder, or other psychotic disorder during the index episode,
(3) patients with mental handicap, and (4) acutely suicidal
patients.

Drug administration
The SSRI or SNRI antidepressants (citalopram or venlafaxine
XR) were initiated, and the dose was titrated gradually
against patients’ tolerance, to a maximum of citalopram
60 mg a day or venlafaxine XR 300 mg a day. The atypical
antipsychotics (risperidone, quetiapine, and olanzapine)
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were added to the existing SSRI or SNRI antidepressants
during the first week of initiating the antidepressants. The
dose of the novel agents was titrated at weekly intervals, as
tolerated, with 0.25–0.5 mg increments of risperidone, to a
maximum of 2 mg a day; 25–50 mg increments of quetiapine, to a maximum dose of 300 mg a day; and 2.5–5 mg
increments for olanzapine, to a maximum of 15 mg a day.
All novels were prescribed as a single dose at bedtime. No
patients received other concomitant antipsychotics during the
8 weeks of the adjunctive treatments with any of the three
atypical antipsychotics. Given the fact that the study was an
open naturalistic study, the decision regarding the type of
the atypical antipsychotic selected was based on the clinical
decision of the treating physician, in consultation with the
treating team.

Outcome measures
The data that was collected included the Clinical Global
Impression-Severity subscale (CGI-S) as the primary outcome
measure, as well as the Global Improvement subscale,20 the
HAM D-21,21 and the Brief Psychiatric Rating Scale (BPRS).22
Systematic reporting of psychotic symptoms and abnormal
involuntary movements (extrapyramidal symptoms), before
and after treatments with the novel antipsychotics, and weight
changes over 8 weeks were also recorded. Patients’ demographic and clinical data, including reporting of side effects,
that had been collected, during regular patient visits to the
hospital or the clinician’s office, were collected, summarized
and tabulated.

Data analysis
Descriptive statistics was used to summarize the demographic
variables, and the frequencies of psychotic symptoms, suicidal
ideas, suicidal behavior, and medication dose for each atypical antipsychotic. To examine the changes in the CGI-S, in
HAMD-21, the BPRS, and in weight over time, we employed
the paired t-test, by pairing scores at baseline, before the
addition of the atypical antipsychotics, and those at 8 weeks.
The one-way analysis of variance (ANOVA) was utilized to
examine differences in the outcome measures scores between
the three adjunctive treatment groups. The dependent variables
were the CGI-S, HAMD-21, BPRS, and weight, at baseline
and at 8 weeks of treatment. The independent variables were
the three adjunctive medication groups.

Results
In all, 51 patients completed at least an 8-week trial of
one of three atypical antipsychotic agents (risperidone,
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quetiapine, or olanzapine) given as adjunctive treatment
with SSRI or SNRI antidepressants. Therefore, there were
three SSRI- or SNRI-adjunctive treatment groups; the
risperidone, the quetiapine, and the olanzapine groups.
Table1 displays the demographic characteristics, including
the number of men and women in each treatment group, and
the mean dosage for each novel antipsychotic. No patients
were administered any other antipsychotics at the same time.
The mean age distribution was 41.5 years (standard deviation
[SD]: 9.4) in the risperidone group, 42 years (SD: 10.2) in the
quetiapine group, and 41 years (SD: 11.6) in the olanzapine
group. There was no significant difference in age between
the three groups.
All patients exhibited psychotic symptoms in the form
of either delusions, hallucinations, or both. Nine patients
(17%) had exhibited suicidal behavior before treatment;
after adjunctive treatment, there was no reported suicidal
behavior or thoughts in any of the three groups. Before
treatment, 36 (71%) patients presented with delusions
and 18 (35%) patients reported auditory hallucinations.
The delusions were mostly described as mood congruent,
such as persecutory, hypochondriacal, guilty, or nihilistic
delusions. Psychotic symptoms improved significantly with
treatment in the three treatment groups. At 8 weeks of the
adjunctive treatment, few patients were still exhibiting
psychotic symptoms. Table 1 summarizes the psychotic
symptoms and the details of treatments per each novel
adjunctive treatment group.
Paired t-tests and ANOVA were utilized to examine and
compare mean changes in the outcome measures, the CGI-S,
the HAMD-21, the BPRS, and weight, at baseline and at
8 weeks of the atypical augmentation.

Table 2 displays the results from paired t-test for the
outcome measures (CGI-S, HAMD-21, BPRS), and weight
changes at 8 weeks, for each treatment group. A close inspection of Table 2 shows that there was significant improvement
in all outcome measures at P , 0.001, and there were no
significant weight changes at 8 weeks of the study for any
of the three atypical adjunctive treatments.
On the Global Impression subscale, among the 16 patients
in the risperidone group, there were three (18%) patients
who were very much improved, ten (64%) patients who
were much improved, and three (18%) patients who were
minimally improved. Among the 20 patients in the quetiapine group, there was one (5%) patient who was very much
improved, eleven (55%) patients who were much improved,
seven (35%) patients minimally improved, and one (5%)
patient with no change; and among the 15 patients in the
olanzapine adjunctive treatment group, there were two (13%)
patients who were very much improved, seven (47%) patients
who were much improved, and six (40%) patients who were
minimally improved.
Employing ANOVA, at 8 weeks, there were no significant
differences between the three treatment groups for any of the
outcome. Table 3 summarizes the changes and the differences in the outcome measures and weight change between
the three groups.

Tolerance to the adjunctive treatment
The three novel antipsychotics, risperidone, quetiapine, and
olanzapine were well tolerated, with insignificant adverse
effects at 8 weeks of treatment. Among the patients in the
risperidone group, there was one patient who reported
extrapyramidal symptoms in the form of mild tremors and

Table 1 Demographic variables

Males
Females
Mean age (years)
Delusional before treatment
Delusional after treatment
Hallucinations before treatment
Hallucinations after treatment
Suicidal behavior, prior treatment
History of other diagnoses (psychosis
NOS and schizoaffective disorder)
Medication
Citalopram
Venlafaxine XR
Mean dose of novels (mg)

Risperidone
(n = 16)

Quetiapine
(n = 20)

Olanzapine
(n = 15)

Total
(n = 51)

6
10
41.5
12
3
10
2
2
4

5
15
42
14
4
5
1
4
2

7
8
41
10
2
3
1
3
3

18 (35%)
33 (65%)

11
5
1.7

16
4
278

10
5
11

37
14

36 (71%)
9
18 (35%)
4
9 (17%)
9 (17%)

Abbreviations: NOS, not otherwise specified; XR, extended release.
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Table 2 Paired t-test: Changes in the CGI-S, HAMD-21, and
BPRS scores, and weight at 8 weeks
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Measure

CGI-S
HAMD-21
BPRS
Weight (lb)

Risperidone
(n = 16 )
Df:15

Quetiapine
(n = 20)
Df:19

Olanzapine
(n = 15)
Df:14

t value

P

t value

P

t value

P

13.7
9.7
13
-2.5

0.001
0.001
0.001
0.02

30.7
17.3
20.7
-1.0

0.001
0.001
0.001
0.3

12.8
14.2
11.3
0.9

0.001
0.001
0.001
0.01

Abbreviations: BPRS, Brief Psychiatric Rating Scale; CGI-S, Clinical Global
Impression-Severity subscale; DF, degrees of freedom; HAMD-21, The depression
Hamilton Scale.

one female patient who exhibited galactorrhea. Among the
olanzapine patients, one reported mild hand tremor. No
extrapyramidal symptoms were reported among quetia
pine patients. At the end of the trial, there was one patient
switched from risperidone to quetiapine due to akathisia
and another from olanzapine to quetiapine due to excessive sedation and poor adherence. There was slight weight
gain with the three novels augmentation over the 8 weeks;
however, this was statistically significant at 8 weeks in
only the olanzapine group that exhibited a 4.2 lb weight
gain (P . 0.04) versus a 1.5 lb weight gain (P . 0.7) in
the risperidone group and a 1 lb weight gain (P . 0.4) in
the quetiapine group (Table 2).

Discussion
In the current open-label, naturalistic study, we compared
adjunctive treatments using three atypical antipsychotics,
in patients with psychotic depression. We found that the
three novel antipsychotic agents quetiapine, olanzapine,

and risperidone were equally effective in the treatment of
major depressive episodes with psychotic features and that
the three drugs were equally tolerated, without significant
differences in reported side effects.
It is not surprising that atypical antipsychotics could
relieve psychotic symptoms in depression and other mood
disorders, since the evidence is strong for their efficacy in
relieving psychotic symptoms in schizophrenia and schizoaffective disorders. Many studies have found that novel
antipsychotics have an antidepressant spectrum of activity
in addition to their antipsychotic effects, in patients with
schizophrenia or schizoaffective disorders.23–28
While there is a plethora of literature to support the
efficacy of the novel antipsychotics olanzapine, risperidone, and quetiapine in improving depressive symptoms in
patients with schizophrenia, these results have been viewed
as very preliminary by some investigators.29 However,
analysis of variance did not show significant differences
in weight changes between the three treatment groups
(Table 3).
The novel antipsychotics have also been proven to have
efficacy in relieving both manic and depressive symptoms in
patients with mixed bipolar disorders, bipolar depression, and
in refractory depressive states. Also, recently there has been
growing evidence for the efficacy of the atypical antipsychotics, especially quetiapine fumarate XR, as monotherapy in
unipolar depression.9,10
More recently, quetiapine monotherapy has demonstrated efficacy in the acute phase of refractory major
depressive disorder, with or without psychotic symptoms.
For example, in a number of randomized, placebo-controlled

Table 3 Changes in the CGI-S, HAMD-21, BPRS scores, and weight over 8 weeks
Measure

Risperidone (n = 16 )

Quetiapine (n = 20)

Olanzapine (n = 15)

M (SD)

M (SD)

M (SD)

95% Cl
Upper

Lower

4.4 (0.50)
2.3 (0.50)

4.7
2.6

4.2
2.2

31.2 (4.4)
18.6 (4.8)

33.5
21.1

49.1 (5.7)
30.1 (3.8)
188 (38)
189 (39)

95% CI
Upper

Lower

4.7 (0.72)
2.5 (0.61)

5.1
2.8

4.4
2.2

28.9
16.0

34.0 (6.1)
17.8 (4.9)

36.7
20.1

52.1
32.7

46.0
28.6

56.8 (6.8)
22.4 (5.0)

208
209

167
168

161 (44)
170 (51)

F value

P

95% CI
Upper

Lower

5.1 (0.74)
2.7 (0.62)

5.5
3.0

4.7
2.3

4.2
1.5

0.02
0.24

31.1
15.5

31 (6.6)
18 (5.0)

35.1
20.7

27.7
15.0

1.2
0.12

0.30
0.90

60.0
34.7

53.6
30.1

46.5 (5.8)
29.4 (4.0)

49.7
31.6

43.3
27.2

13.4
2.1

0.01
0.13

182
195

141
146

170 (22)
167 (22)

182
179

157
155

2.3
1.3

0.11
0.28

CGI-S
Baseline
8 weeks
HAMD-21
Baseline
8 weeks
BPRS
Baseline
8 weeks
Weight (lb)
Baseline
8 weeks

Abbreviations: BPRS, Brief Psychiatric Rating Scale; CGI-S, Clinical Global Impression-Severity subscale; CI, confidence interval; HAMD-21, Hamilton Rating Scale for
Depression-21 item; M, mean; SD, standard deviation.
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studies, the authors concluded that the use of the atypical
antipsychotic agents olanzapine, risperidone, quetiapine,
and ziprasidone as adjunctive treatment with antidepressants
may be a viable option in treatment-resistant major depressive disorder.30–34 For example, in an open trial, Matthews
et al30 examined the efficacy of olanzapine 5–20 mg/day
plus fluoxetine 20–80 mg/day, in 27 patients with DSM-IVdefined major depressive disorder with psychotic features.
The investigators found a favorable response rate – 66.7%
for depression and 59.3% for psychosis. The authors concluded that the combination of olanzapine and fluoxetine
appears to be a promising, safe, and effective treatment for
psychotic depression.30
Also, previous studies have demonstrated efficacy
and tolerance of augmenting tricyclic antidepressants
with traditional antipsychotics in patients with psychotic
depression. For example, in a 6 week, multicenter, doubleblind, parallel group trial, Muller-Siecheneder et al 35
examined the efficacy and tolerance of risperidone versus
haloperidol and amitriptyline for the treatment of patients
with a combined psychotic and depressive syndrome, in
a heterogenous group of psychotic patients, with major
depressive symptoms. The results of this trial suggested
that the therapeutic effect of haloperidol and amitriptyline
augmentation was superior to risperidone, in the total
group of patients with combined psychotic and depressive
symptoms.35 However, more recent studies demonstrated
robust efficacy and tolerability when risperidone was used
to augment SSRI antidepressants for the acute treatment of
patients suffering from both psychotic and nonpsychotic
major depressive episodes.36,37
It is well established that atypical antipsychotic agents
are a safer and more effective alternative to the widespread
practice of maintenance adjunctive treatment with traditional
neuroleptic agents, in patients with mood disorder. Although
longer-term data are becoming available, most of the available evidence has come from short-term and studies that were
not controlled. Despite the lack of long-term studies in both
psychotic and nonpsychotic depression, the novel agents
can serve as useful adjunctive treatments with the standard
antidepressants used in mood disorders, as their efficacy
in bipolar disorder has been established.38 To date, no differences in efficacy between the different novels have been
established. However, differences in the side effect of weight
gain may be even more relevant in major depression than in
schizophrenia, due to the need for standard antidepressants
that often potentiate such weight gain.
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What are the possible mechanisms
for novel antipsychotics’ action
as novel antidepressants?
There is extensive evidence to implicate the dysregulation of
noradrenergic, serotonergic, and dopaminergic neurotransmission in the pathophysiology of mood disorders. The receptor profile of the atypical antipsychotic agents olanzapine,
risperidone, and quetiapine, and their demonstrated efficacy
in schizophrenia, is also consistent with antidepressant efficacy, and this has been recently demonstrated.39 In one study,
it was hypothesized that in rats, the combined administration
of novel antipsychotics with SSRI antidepressants, such as
flouxetine, resulted in synergistic antidepressant effects,
by increasing the dopamine and norepinephrine levels significantly in the rat prefrontal cortex. It is well known that
clinically effective antipsychotics are potent 5HT-2a receptor antagonists. Olanzapine, for example has demonstrated
a high occupancy of 5HT2 receptors.40 A dopamine role in
depression has been suggested and discussed in some length
by others, but this has to be considered carefully because
dopamine antagonists and receptor blockers can give rise
to an animal model similar to depression with psychomotor
retardation.41 Further laboratory research, as well as clinical
controlled studies, is needed to examine and clarify the different mechanisms implicated in the antidepressant effects
of the novel antipsychotic agents, which remain poorly
understood.

Limitations of the study
Although, in the current study, data were prepared and gathered in a precise and comprehensive manner to minimize
missing data, this study was essentially a naturalistic one.
Data were collected in an open fashion, and randomization
was not utilized to assign the atypical antipsychotic medication to patient groups. There was no control placebo group,
and the overall sample size was small. It was difficult to
interpret the weight changes because of the small patient
sample and the unavailability of body mass index measures,
and the metabolic risks were not examined.

Conclusion
In this study we examined and compared the efficacy of the
three novel agents risperidone, quetiapine, and olanzapine in
psychotic depressed patients, and the three novels showed
equivalent efficacy and tolerability during the acute phases of
the illness. Perhaps ongoing studies will prove in future that
the atypical antipsychotic agents studied here can also act and
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will be tolerated singly or in combination with atypical antidepressants, at least in a subgroup of depressed patients.
However, both the risks and benefits of these agents
should be taken into account for an individual patient with
major depression. To examine the efficacy and tolerance of
long-term administration in nonpsychotic patients, controlled
and long-term studies are needed. It remains unclear as to how
long adjunctive antipsychotic treatment should be administered to depressed patients with psychotic features. This is
particularly important given the fact that there is high risk
for side effects with long-term use of atypical antipsychotic
medications. Future research may shed light on to this issue.
The available data suggest that this may need to be tailored
to each patient.
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